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ABSTRACT

Foodborne disease is recognised as an important public health problem, with the domestic kitchen thought to

be a point of origin for"many cases. Foodbome pathogens. associated with a range of raw foods can

contaminate the kitchen unless appropriate food safêry conhol measures are implemented' Consumer food

safety education is therefore t"q,rìr"d to improve food safety practices during food preparation, and thus

reduce the risk of foodbome disease'

Quantitative and qualitative research metho food

ùfety in the domèstic kitchen and food sa been

assessed using an advanced observational This

provided a q:uantitative assessment of the frequen . afety

malpractices, ànd enabled an evaluation offood safety intervention effectiveness'

Observations showed that food safety behaviours were variable and in many cases unsafe, indicating the need

for food safety education. Overall, general consumer attitudes towards food safety in the domestic kitchen

and food safety education were posìtive, although differences in respondent demographics highlighted the

need for targãted educational éfforts. Researcñ findings informed development of a social marketing

initiative that aimed to improve specific food safety behaviours. observation results showed that the majority

of consumers implementãd unsafe cross contamination behaviours, so improvement of such actions was

determined as the behavioural objective of the initiative. An evaluation of behaviours before and after

intervention suggested that a 'one-off social marketing strategy resulted in an initial behavioural

improvement, w]r-ich was not wholly maintained after 4-6 weeks. Results indicate that application of social

marketing to iood safety education may help to improve consumer food safety behaviours and reduce the risk

offoodborne disease'

Cumulatively, this thesis has improved our understanding of consumer food safety behaviour, and provided

important dáta to inform the dåvelopment of future food safety education initiatives that intend to raise

u*--"r"r. offood safety issues, and bring aboutbehar ioural change.
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Social marketing.

DEFINITIONS

A person who has been ill following consumption of food, or consumption of water

considered to be contaminated on the basis ofepidemiological evidence or laboratory

analysis, or who is part of an outbreak of food poisoning (Sockett et al' 1993).

A person with symptoms who has no known association with another case (Sockett

et a|.1993).

An incident in which two or more people, thought to have common exposure,

experience a similar illness ot proven infection, at least one of them being ill (Evans

et al. 1998)

An outbreak that affects members of more than one household, or residents of an

institution (Evans el al. 1998).

Refers to either an outbreak or a sporadic case (Sockett et al' 1993)'

An individual statutorily notified to the proper officer by the attending doctor

following a clinical diagnosis offood poisoning (Sockett er al' 1993)'

Suspected cases of food poisoning which came to the notice of the local authority,

but which were not formally notifïed (Sockett et al. 1993)'

observation of meal preparations in the model domestic kitchen using ccTV and

risk based scoring.

Passage of pathogens via an intermediary vehicle to a previously uncontaminated or

cookei food. The main vehicles are hands, equipment, utensils, surfaces and cloths

(Worsfold and Griffith, 1996a).

A mate¡ial I food I surface that in its natural state is not contaminated with

pathogenic micro-organisms, however, as a result of other actions / activities during

äo-.ãti" food preparation may become contaminated has been referred to as being.

Immediat en using hand hot wate¡

and soap a clean, hand towel or

disposabl before washing and no

touìhing of kitchen items within

kitchen before washing) (Griffith et al'1999a).

Failure to implement adequate hand-washing and hand drying (as stated above),

Adequate washing / drying of utensils (particularly after preparation of raw meat,

.u* 
"hi.k.n 

or rãw egg) includes applying an abrasive scrubbing action with hot

water, detergent and a clean cloth followed by rinsing and drying using an clean T-

towel or disposable paper towel (Griffith et al. 1999a)'

Failure to implement adequate washing and drying of equipment and utensils (as

stated above).

Heating of food products to reach 75oC for 30 seconds or equivalent (DoH and

MAFF, r996).

cooling of heated food products to <lOoc within 90 minutes of removal from the

heat (Sprenger, 1995).

A T{owel or hand towel that is considered to be 'clean' when it has ¿of been

previously in contact with potentially contaminated hands that have either not been

ïashed oi inadequately washed, or has been used to wipe a kitchen work surface.

A utensil that has been used to taste meal or retumed to a work surface each time

before stirring.

Hands that are visually dirty and I ot carty a risk of contamination with pathogens

(i.e. have previously been in contact with other objects or surfaces that could have

been contaminated).

Hands that have been unwashed and / or dried or inadequately washed and / or dried

after di¡ect or indirect contact with RC / RM and / or RCP, RMP and / or RE / RES.

A utensil that has been unwashed / dried or inadequately washed and / or dried after

direct or indirect contact with RC / RM and / or RCP, RMP and / or RE / RES.

.social marketing is the application of commercial marketing technologies to the

analysis, plannin!, execution and evaluation of programs designed to influence the

voluntary'behavióu¡ of target audiences in order to improve their personal welfare

and that ofsociety' (Andreason, 1995).
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CHAPTER 1.0

INTRODUCTION.

In modern society prevention of disease and improvement of human health is of paramount impofiance, not

only for govemments and industries but also for consumers. The health of the population is affected by many

factors, not least of which is the food supply (Forsythe, 1996). Many foods that are bought into the home and

prepared for consumption are frequently contaminated with naturally occurring pathogenic micro-organisms

(Ellard, 1999), Such pathogens cannot be seen, smelled, tasted or identified by touch (Roberts et al. 1995a)

but when consumed can cause illnesses resulting from bacterial foodborne disease of varying severity,

including death. Thus, food safety issues are of major importance to world health (WHO, 2000a) and indeed,

food safety is an issue which affects every man, woman and child in the UK (FSA' 2000a).

Illnesses resulting from consumption of contaminated food have become one of the most widespread public

health problems in the contemporary world (Notermans et al. 1995). National and international reported

incidence of foodborne disease has increased substantially during the past 15 years' The full extent of the

social and economic impact of foodborne illnesses to society is difficult to measure, however, cumulatively

financial and social costs emphasise the need for effective strategies for food hygiene education.

The majority of food poisoning cases in the UK are thought to be sporadic (FSA, 2000b) and many are self-

preventable. The domestic kitchen may be a significant point of origin for many of these cases' Indeed, data

from Europe, North America, Australia and New Zealand have indicated that a substantial proportion of

foodborrre disease is athibutable to food preparation malpractices implemented in the home (Redmond and

Griffith, 2003a). The consumer is the least studied link in the food chain, yet is considered Iobethe'final

line of ctefence' (Gilbert, 1983) for prevention against food poisoning. Consumers prepare and handle food in

the domestic environment on a daily basis, so research and consumer education regarding the risk of food

safety malpractices in the home is an essential element of preventing food poisoning (Kaferstein , 1997), In a

recent strategy document, the Food Standards Agency (FSA) stated that the most significant reduction in the

number of cases of foodborne disease over the next five years is likely to come from focussing attention on

food preparation, particularly in the domestic setting (FSA, 2001a)'
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The importance of adequate consumer food-handling practices has been increasingly acknowledged in recent

years (FSA,2000a; Griffith et al. 1998; POST, 1997; Scott, 1996). As a consequence of this, an increasing

amount of research regarding consumer food safety behaviour in the home has been undertaken, the majority

of which has suggested that consumer food safety practices in the home are inadequate and increase the

potential risk for foodborne disease. Many surveys have determined consumer knowledge and self-reported

practices of food-handling behaviours implemented in the home, yet there is a lack of data available detailing

consumer attitudes. It is considered that such data is needed (in addition to knowledge and self-reported

practice) to attempt to understand why some food safety behaviours are performed and others are not'

Research has also shown that discrepancies exist between reported food safety knowledge, self-reported

practices and observed food-handling practices. It is considered that use of the observational technique

provides more accurate data denoting failure and implementation of safe food-handling actions (Anderson,

2002; Griffith et al.2001). Thus, further work is required to observe, assess and quantify consumer food-

handling behaviours that are implemented in the domestic environment. Determination of the reproducibility

and consistency of food-handling actions is also required to obtain a more accurate picture of how consumers

handle foods in terms of food safety.

Effective food safety education is required to improve consumers' food safety behaviour in the domestic

environment. However, relatively little is actually known about how consumers perceive food safety

educational sources and materials, in terms of general attitudes towards information, receptivity to advice and

perceived credibility of providers of information. Traditional intervention approaches have mainly been

.expert driven' and consisted of the provision of knowledge based educational materials. Such approaches

have been based on the assumption that consumers will make informed and correct decisions about their own

food-handling practices. However, although knowledge of the consequences of unsafe food-handling

practices can enhance consumer motivation to change behaviour (Bruhn, 1997) such educational methods

may not always bring about the desired behavioural change (Nichols et al, 1988).

A greater level of importance is now given to social and environmental variables when attempting to

improve health-related behaviours (Bennett and Murphy, 1999). Knowledge of cognitive antecedents that

influence consumers food preparation behaviours (Levy, 2002) and identification of perceptions of food

safety interventions are also essential for the development of effective communication strategies to provide

risk raising awareness of important hygiene issues. The consumer orientated approach of social marketing

provides a framework for such strategies to be developed and applied by adopting traditional marketing

2
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technologies to target tailored communication material towards the needs and wants of specific consumer

audiences. Previous research has suggested that different groups of consumers respond to food safety

information in different ways (WHO, 2000b) and targeted interventions can be more effective for bringing

about desirable behavioural change (Andreason, 1995).

Although evaluation is considered to be a critical part of the developmental and summative processes of

health education initiatives, effective evaluation of the effectiveness of food safety education attempts have

been ineffective or largely disregarded. Measurement of consumer knowledge and self-reported behaviour

(using survey instruments) has been undertaken in instances to determine the effectiveness of other health-

related educational initiatives that have aimed to bring about behavioural change. However, given the

discrepancies that exist between knowledge, self-reported practice and actual behaviour (Redmond and

Gr.iffith, 2003a), use of such an approach may provide inaccurate and unreliable findings. Indeed, McKenzie-

Mohr and Smith (1999) stated that a primary concem when evaluating the effectiveness of interventions

designed to bring about behavioural change should always be to determine change of the actual targeted

behaviour using a direct measurement approach. The purpose of the majority of consumer food safety

education initiatives is to ultimately bring about improvement of food safety behaviours, therefore it is

considered that the use of the observation technique for evaluation of food safety interventions would provide

valuable infotmation in terms of effectiveness.

Cumulatively, previous literature has denoted a definitive need for a decrease of the incidence of foodbome

disease. In the UK, the FSA has indicated that the most significant reduction of the number of cases of

foodborne disease is likely to come from improvement of food safety practices during food preparation (FSA,

2001a). However, before it is possible to design effective food safety interventions that intend to bring about

improvement of food safety behaviours during food preparation, there is a need to ascertain what food safety

behaviours are and are not being implemented in the domestic kitchen, and why this is so. Thus, there is a

need to determine attitudes and perceptions towards specific food safety behaviours and o-verall food safety

in the domestic kitchen to identify potential impediments to the implementation of safe practices' Similarly,

to increase potential effectiveness of food safety interventions, an assessment of attitudes and perceptions

towards food safety education sources, organisations and spokespersons is required. In addition, to maximise

potential effectiveness of food safety education attempts, targeted approaches to food safety education

designed to bring about behavioural change is advocated. Furthermore, there is a need for the development of

a direct and objective means to evaluate the effectiveness offood safety educational interventions.
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The following thesis analyses consumer food safety behaviours and uses a social marketing approach for

development and application of a small-scale consumer food safety education initiative. The effectiveness of

the initiative was evaluated using observation of food safety behaviours. Sttucturally, this thesis consists of

nine chapters and a brief sunìmary of each of the chapters is provided below.

Chapter 2.0 reviews previous and current literature detailing information relating to the current

incidence, causes, sources and influences offoodborrre disease, as well as methods and sources used for

food safety education. An evaluation of such information provides an inhoduction into the field of

domestic food safety and highlights the need for more effective consumer food safety education,

a

a

a

Chapter 3.0 presents a survey detailing consumer attitudes towards food safety behaviours in the home

and perceptions offood safety risks, control and responsibility. The findings improve our understanding

of why some food safety behaviours are implemented and others are not. In addition, the findings have

been utilsed in Chapter 7,0 for the development of a social marketing based food safety education

initiative.

Chapter 4.0 presents a survey detailing attitudes and perceptions towards aspects of food safety

education. Findings have been utilsed in Chapter 7.0 for the development of a social marketing based

[ood safety education initiative.

Chapter 5.0 r'eports upon the design, development and piloting of the observational technique for

studying consumer food safety behaviours in a model domestic kitchen. Observational checklists and a

generic risk based scoring system have been devised to record and quantify observed food safety

behaviours. Development of the observational technique both facilitated a better understanding of

consumers' food safety behaviours (see Chapter 6.0) and contributes important data to aid development

of food safety education strategies (see Chapter 7.0). In addition, the observational technique provides a

method for evaluating the effectiveness of food safety interventions (see Chapter 8.0).

Chapter 6.0 examines the reliability and reproducibility of the observational technique for assessment of

consumer food safety behaviours in the model domestic kitchen. Evaluation of such factors validated the

observational technique developed in Chapter 5.0 as a reliable method for evaluation of the effectiveness

offood safety education interventions (see Chapter 8.0).
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a

a

Chapter 7.0 describes the design, development and application of the social malketing approach to food

safety education. Quantitative findings from Chapters 3.0 and 4.0 detailing Qonsumers' attitudes and

perceptions of food safety behaviours and food safety education were used to aid the development

process, as well as qualitative data from focus groups. In addition, observational data from Chapter 5.0

was used fo¡ deterrnination of behavioural objectives. This chapter formulates a food safety education

strategy based on the social marketing approach, which is then implemented as a small-scale initiative

for a targeted group of consumers within a geographical community in cardiff.

Chapter 8.0 utilises the observational technique developed in Chapter 5.0 and validated in Chapter 6.0 to

evaluate the social marketing food safety educational initiative developed in Chapter 7.0. Food safety

behaviours of consumers from the 'test' community were evaluated before, immediately aîter and 4-6

weeks after intervention. Results were evaluated and compared to food safety behaviours of consumers

from a control community who received no food safety education material.

Chapter 9.0 forms a synoptic chapter bringing together the conclusions from all of the chapters included

in this thesis. In addition recommendations are made for further research.

A plan of this thesis showing the inter-relationships between each of the chapters is illustrated in Figure 1.1.

It can be seen that the literature review provided an introduction for each of the chapters. Data denoting

attitudes and perceptions towards food safety in the domestic kitchen (Chapter 3.0) and towards food safety

education (Chapter 4.0) and observed food safety malpractices implemented during domestic food

preparation (Chapter 5.0) was required and utilised to inform the development of the social marketing food

safety education strategy in Chapter 7.0. To evaluate the effectiveness of the social marketing food safety

educational initiative developed in Chapter 7.0 and implemented in Chapter 8.0, a direct, quantitative method

for assessment of actual food safety behavioural change was required. Thus, an observational risk based

scoring system was designed, developed and piloted in Chapter 5.0 to obtain first-hand, quantified

observation data detailing actual food safety behaviours during domestic food preparation. The reliability and

r.epresentativeness of data collected using the observational technique was deternined in Chapter 6.0.

Development and validation of such a technique facilitated evaluation of the effectiveness of the social

marketing food safety education initiative by assessment of behavioural change (Chapter 8.0)'
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Figure 1.1 Plan of thesis and inter-relationships between chapters.

Chapter 2.0

Litereture review.

Chapter 3.0
Consumer attitudes and perceptions tow¡rds food safety in the

domestic kitchen.

Chapter 4.0

Consumer attitudes and perceptions towrrd¡ food safety education.

Chapter 5.0

Design, development and piloting of an observational risk b¡sed
scoring system for assessment of consumer food safety behaviour.

Chapter 6.0

RetiabiHty and reproducibility of the
obsenational technique.

Chapter 7.0

Design, development and application of a social marketing approach
' to food safety educ¡tion.

Chapter 8.0

Ev¡luation of the efrectiveness of a social marketing food safety

educ¡tion initietivc using the obselration technique.
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CHAPTER 2.0

LITERATURE REVIEW.

2.l INTRODUCTION

The following chapter reviews previous and current literature relating to the current incidence, causes,

sources and factors influencing foodbome disease, as well as methods and sources used for food safety

education. The evaluation of such information provides an inhoduction to the field of domestic food safety

and illustrates the need for more effective approaches for consumer food safety education.

2.2 EXPLANATION OF TERMS.

Universally accepted definitions of foodborne disease, foodborne illness and food poisoning provide

substantial confusion and debate among food safety professionals in terms of correct meaning and use

(Roberts, 2002). Frequently, such terms are used interchangeably within official reports, publications and

research notes. It has been reported that foodborne infection and food poisoning / intoxications are

considered to be categories of foodborne illness (H:a11,2002) and foodborne disease is a composite term used

to describe all foodborne illnesses and food poisoning (Clark, 2002). The following discussion highlights the

differences between published definitions, and attempts to ascertain the most suitable and defined telms of

reference for use in this thesis.

Prior to 7992, no formal definition for the term 'food poisoning' existed. This was largely due to the absence

of a definition of the term in the Public Health (Control of Diseases) Act, 1984. Therefore, before 1992, food

poisoning was unofficially defined as'a notifiable illness characterised by acute diarrhoea or vomiting

caused by the consumption of food contaminated with pathogeníc micro-organisms and / or their toxins'

(ACMSF, 1990; 1991). Absence of a forrnal definition created confusion among General Practitioners (GPs)

regar-ding which cases of illnesses should be reported as food poisoning (Wall el al. 1996). Thus, to alleviate

confusion government ministers asked the Advisory Committee for Microbiological Safety of Food

(ACMSF) to propose a definition for use thloughout the UK (Wall et al. 1996). The proposed definition fol

.food poisoning' was published by the Chief Medical Officer in 1992 (CMO, 1992) and later adopted by the
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World Health Organisation (Schmidt, 1995) to define the term'foodborne disease'. This definition is as

follows: 'any disease of an infectious or toxic nature caused by or thought to be caused by the consumption

of foori or water'(CMO, 1992; Schmidt, 1995). This definition includes all food and watetborne illness

regardless of the presenting symptoms and signs. It thus includes not only acute illnesses characterised by

diarrhoea and / or vomiting, but also illnesses presenting manifestations not lelated to the gastrointestinal

tract. The Parliamentary Office of Science and Technology (POST) (1991) have summarised such illnesses

from food and water as being caused by the following agents: bacterial infections (e.g. Salmonella and

Campylobacter); preformed bactelial toxins (e.g. botulism); other biological toxins (e.g, paralytic shellfish,

scombrotoxin poisoning); viral infections (e.g. small, round, structured viruses); othel parasitic infections

(e.g. protozoa) and toxic chemicals (e.g. heavy metals).

However, the FSA (2000b) considered the above definition too broad and therefore inappropriate, given the

r.eference to include illness due to chemical contamination of food, fol example fi'om insecticides, cleaning

agents and heavy metals. Thus, during discussion of Agency strategies and targets the FSA has used the tet'm

'foodborne disease' in reference to the following definition: 'a disease due to consumption of food

contaminated with micro-organisms or their toxins'(FSA, 2000b). This definition not only excludes

chemical contamination of food but also waterbome diseases and diseases resulting fi'om parasitic infections

- unlike the definition suggested by the CMO.

The following thesis includes a review, analysis and discussion of published literature and consumer based

research. The term 'food poisoning' is considered to be familiar to consumers and the terms 'food poisoning'

and 'foodborne disease' are frequently used interchangeably in publishedjournals and reports, In view ofthis

both terms will be used interchangeably in this thesis, although terms used by authors will be used when

referring to, or quoting work from outside of this study.

The question of which pathogens are associated with food poisoning is often unclear (Eley, 1996). Therefore

the following explanation details micro-organisms associated with food poisoning / foodborne disease that

are appropriate to the terms used in this thesis. There are two main categories of bacterial food poisonrng -

infective bacterial food poisoning and toxic bacterial food poisoning (Eley, 1 996).

Infective bacterial pathogens that cause food poisoning by an actual infection of the intestine. Usually

these bacteria have to be present in large numbers (10s-107 organisms/g food) as a lesult of being heavily

a
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contaminated or having been stored in conditions that promoted growth of large bacterial populations

(Eley, 1996). However, it is now known that these organisms can cause disease with a relatively low

infective dose (Eley, 1996). For example, the infective dose for causing Campylobacter infection can be

as low as 500 cells (Robinson, 1981). Examples of infective bacterial pathogens that fi'equently cause

food poisoning include Salmonella spp. and Campylobacter spp.

Toxic bacter.ial food poisoning may be due to consumption of preformed toxins in foods and those that

forrn a toxin in the intestine (Eley, 1996). Examples of toxic bacterial pathogens that often cause food

poisoning include Staphylococclts eLffetß, Bacillus cereus and Clostridium perfringens. Strains of

Escherichia coli arc known to cause both toxic and infective bacterial food poisoning.

2.3 INCIDENCE OF F'OODBORNE DISEASE.

Illness resulting from foodborne disease has become one of the most widespread public health problems in

the contemporary world (Jerrnini, 1999; Motarjemi and Kaferstein, 1997). Internationally, it is consideled

that foodborne disease associated with microbial pathogens, biotoxins and chemical contaminants in food

presents a serious threat to the health of millions of individuals (WHO, 2000d).

2.3.1 International incidence of foodborne disease.

Most countries with systems for reporting cases of foodborne diseases, have documented significant

increases over the past few decades in the incidence of diseases caused by micro-ofganisms associated with

food (FAO/WHO,2002). Although every single person is at risk from foodborne disease, it is estimated that

30%" of the industrialised population may suffer from foodbome illness each year (WHO, 2000e). Incidence

data for England, USA, Australia and New Zealand is presented in Table 2.1 . A direct comparison of

incidence data is not possible due to differences in national surveillance systems, however, it is suggested

that Australia, New Zealand, UK and USA appear to have a similar experience of incidence of foodborne

disease (CDNANZ, 1997).

Data denoting food poisoning incidence from European countries tripled during the 1980's and 1990's

(Maurice, 1995) and surveillance has indicated a steady increase of foodborne infections and intoxication's

during the early 1990's (Schmidt, 1995). In 1995 it was estimated that 130 million Europeans were annually

affected by episodes of foodborne disease (WHO, 2000Ð and American data has indicated that food-r'elated

illnesses may cause approximately 76 million illnesses, 325,000 hospitalisations and 5000 deaths each year

(Mead et al. 1999). These figures represent incidence of known and unknown agents attributable to

9
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foodborne tr.ansmission, Australian leports have furthet reiterated the significance of foodborne disease

indicating an estimated incidence of 4.2 million cases per year (CDNANZ, 1997). Similarly, in New Zealatd

the estimated annual number of cases of foodborne disease is 1 19,000, including 400 hospital admissions and

2 deaths, such figures are reported to be increasing (Lake et al, 2000). Data in Table 2.1 indicate that New

Zealand and USA have higher rates of foodbome disease than Aush'alia and England.

Typically, meal patterrrs in Western society are based on consumption of th'ee meals per day. Calculated

figures (see Table 2.1) from foodbome disease estimates suggest that between l-'7%o meals consumed each

year cause foodborne disease and it is estimated that there may be 232,000 new cases of foodborne disease in

Australia, England and Wales, New Zealand and USA every day. All reports of estimated foodborne disease

statistics referred to in Table 2.1 acknowledged the difficulty of accurate surveillance. This is largely due to

the formal notification and reporting of a small proportion of actual cases (see section 2.3.3). Estimated

figures have been calculated using statistics from the approximate frequency of GP visits as a result of

foodborne illness and actual formally notified cases of food poisoning (Lake et a|.2000;Mead et al. 1999;

Wheeler et al, 1999).

Table 2.1 Estimated incidence of foodborne disease in selected countriesr.

Australia England New Zealand ì.JSA

Estimated number of annual cases of foodborne

disease.

Estimated number of new cases of foodborne

disease every day (estimated number of cases /
365).

Rate of foodborne disease expressed as a number

of cases per I 00 persons ofthe population, per

year (estimated number of annual cases of
foodborne disease / population x 100)'

Estimated number of meals eaten every year
(population x 3 meals per daY).

7o meals eaten each year which cause foodborne

disease (estimated number of cases of foodborne

disease /number of meals eaten each year x 100).

4.2 millionu 4.5 million b I 19,000" 76 milliond

I 1,500 12,300 326 208,000

27

55.5 million 150 million 1 1.4 million 859 million

7% 3% t% t%

3323 9

"ANZFA, 1999; bDoH and MAFF, 2000; "Lake et al 2000;dúead et at' 1999

r population data used for calculations; USA (U.S. Census Bureau,2000), England (National Statistics,2000), Austraìia

and Ñew Zealand (Australian Bureau of Statistics, 2000)'
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2.3.2 National Incidence.

The overall number of reported cases of food poisoning in England and Wales has increased nearly five-fold

since the early 19g0's (Maurice, 1995), with incidence of formally notified and otherwise ascertained cases

of foodpoisoning increasing from 11,256 cases in1982to93,932 cases in 1998 (PHLS, 2002a) (see Figure

2.1). Incidence peaked and remained more or less constant at -94,000 reported cases between 1997-1998.

However, between 1998-1999 an 8olo reduction in incidence was recorded (PHLS, 2002a). This was the first

time in 15 years that there has been a fall in reported food poisoning cases (Mursell, 2000). Since 1999,

notified incidence of food poisoning has reduced by a fuither l%o, and 85,468 cases of food poisoning were

formally notified / other-wise ascertained in 2001 (PHLS, 2002a). Factors that may have influenced the

upward trend of incidence of foodborne disease in England and Wales are discussed in section 2 '3 .4.

Figure 2.1 Annual notifications of food poisoning, England and \ilales 1982-2001(PHLS' 2002a).

A large UK study reporting intestinal infectious diseases (IID's) was completed in 1999 to attempt to

establish a more accurate incidence, reporting and aetiology of IID's in the communiry (ffD Executive

Committee, 2000; V/heeler et ql. 1999). The term IID is used to describe gastrointestinal symptoms

(diarrhoea, vomiting and abdominal pain) due to micro-organisms or their toxins, (FSA, 2001c) however,

only a proportion of such cases are foodborne (FSA, 2001a; Hilton, 2002). Tlne study found that IID's cause

substantial morbidity and mortality in England and Wales with an estimated 9.4 million cases each year,

including 35,000 hospital admissions and over 300 deaths (Wheeler et al, 1999). Using this data it has been

suggested that 4.5 million people a year arc estimated to suffer from foodborne disease (DoH and MAFF,

2000; FSA, 2000c).
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2.3.3 Under-reporting of foodborne disease.

Under-ascertainment of foodbome disease incidence is an international problem. The true incidence is

difficult to obtain due to under-reporting of cases of illness (Lake et al, 2000), Although foodborne illnesses

can be severe and fatal, milder cases are often not detected through routine surveillance (Mead et al. 1999).

Given that most foodbome illnesses only cause discomfort for a short period of time, medical attention is

frequently not sought (Anderson, 2000; IID Executive Committee, 2000; Mead et al. 1999; Scott, 1996).

Therefore, the small proportion of more severe food poisoning cases that are reported may only represent the

,tipof theiceberg' (Maurice, 1995). Illushatingsuchunder-reporting,theFsAintheUKfoundthat80%of

people who suffered what they considered to be food poisoning failed to report it to anyone (FSA, 2001b).

Similarly in other industrialised countries only relatively small percentages of people suffering from

suspected foodbome illnesses have been reported to consult a health worker, for example 5% in Netherlands,

6% in Sweden and l3%o in New Zealand (Motarjemi and Kaferstein, 1997).

The majority (>95%) of cases of foodbome disease are believed to be sporadic (FSA, 2000b; Olsen et al.

2000). These cases, as well as small outbreaks may have originated from the home and typically involve

individuals or a small number of people, therefore they less likely to be identified by public health authorities

(Knabel, 1995; Worsfold and Griffith, 1997a). The World Health Organisation (1997) has indicated that

estimated incidence of foodbome disease may be as much as 300-350 times more frequent than reported.

However, more recent data suggests that the ovet'all reported incidence of foodborne diseases represent

between l-10% of the actual incidence (ANZFA, 1999;FAO/WHO,2002).In the UK the substantial under-

reporting of specific pathogens has been determined and it is suggested that only 5"/o Salmonell¿ cases and

O.O4% Campylobacter cases are actually reported (IID Executive Committee, 2000).

Research has suggested that the degree ofunder-reporting of foodbome disease as a whole, and for different

pathogens varies from year to year (ACMSF, 1991). Nevertheless, given that the absolute number of cases of

foodborne disease is not known, laboratory reports of major pathogens such as Campylobacter, Salmonella,

E.coli 0157, Clostritlium perfringens as well as listeriosis are considered to be a reliable way of measuring

trends (FSA, 2001c).

2.3.4 Foodborne disease incidence trends.

As previously mentioned, overall incidence of food poisoning in UK, USA and Europe has increased during

the past 20 years (CDNANZ, 1997). The extent of this overall increase has been difficult to measute
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accurately (ACMSF, 1991) and therefore the legitimacy of increased reported figures has been challenged.

There is not one single cause for the upward trend (ACMSF, 199 1) and reasons for the increased incidence in

industrialised countries are believed to be complex (Desmarchelier, 1996).

In the UK, until 1997, officially reported food poisoning incidence figures undoubtedly showed an incLease

in the number of food poisoning cases each year (POST, 1997). It is argued that circulation of the new

definition of food poisoning (Wall et al. 1996) to all GPs in 1992 may have influenced more frequent

notifications. However, it is considered to be difficult to explain all of the increase through such effects,

especially as most of the increase since 1992has been fi'om'otherwise ascertained' cases, which are outside

of the patient-doctor route (POST , 1991). An additional factor that may have influenced increased incidence

of foodbome disease is that widespread publicity of food safety has improved public awareness of foodborne

illness (Levy, lggl), and so GPs are more likely to be consulted due to illness and therefore additional cases

may be r.eported. However, statutory notifications and laboratory reporting methods of data collection

remained unchanged whilst the upward trend in incidence began (POST,1991).Indeed, trends in reported

food poisoning and laboratory reported salmonellosis have corresponded, despite being obtained through

different mechanisms (Sockett et al. 1993). In addition there have been increases in different pathogen

serotypes. For example, Salmonella enteritidis was the most prevalent serotype of Salmonellr¿ in 1980's and

90's (Cox, 1995; Humphrey, 1990) but recent reports have indicated that Salmonella typhimurium íncidence

has increased significantly in recent years (PHLS, 2000). Changes in food consumption patterns have also

facilitated the emergence of foodborne disease patterns (Altekruse and Swerdlow, 1996). Thus, overall the

upward trend of foodbome disease incidence in England and Vy'ales considered is a 'real' increase (POST,

1997;Wall et al. 1996).

2.3.5 Costs of foodborne disease.

The widespread incidence of foodborne disease generates a substantial burden on society and the full extent

of the social and economic impact of such illnesses is difficult to measure. Significant costs are incurred by

the public sector, industry, to the infected individual and family, and entire communities may be affected

(Kaferstein, 1997; Sockett and Roberts, 1991). The magnitude of potential costs can be directly related to the

severity of ill health (Henson, 1996). Reports have indicated that the bacterial pathogens that incur the

highest total estimated costs include Campylobacter, Salmonella and Staphylococcøs (Rober1s, 1989)'

Indeed, it has been estimated that in the USA a reduction of Campylobacter incidence alone could save up to

$5.6 billion in tangible costs annually (Buzby and Roberts, 1997a).

13Chaptet 2



International and national monetary costs of foodborne disease can be seen in Table 2.2. In addition to this

informatio', recent data from Wales has suggested that 23,000 cases of salmonellosis in Wales were

estimated to have cost an overall f40-50 million (Jermini, 1999). It is difficult to make direct comparisons

between costs of foodborne disease from different countries as sources of information are not only from

different years, but also collectcd using different methods. For example, some estimates account for tangible

costs, others account for.tangible and intangible costs. Nevertheless, it can be seen that substantial financial

costs are incurred from foodborne disease. It is reported that the majority of economic estimates made are

dependent on incidence estimates, so financial costs that have been discussed in this section may have been

underestimated (Archer and Kvenberg, 1985).

"lable 2.2 International and national monetary costs of foodborne disease (*tangible costs only,

**tangible and intangible costs).

Australia* * Canadat* England* New Zealand** USA*

Estimated cost
per case.

Estimated
annual cost.

AS630l csl 1002 î606r

A$2.6 billionr C$1,2 billion2 Ê645 million3 NZ$88.8 milliona

NZs4624 us$ I 2405

us$6.s-33
billion6'7

TANZFA, 1999, 2Todd, 1989a, 3IID Executive Committee, 2000; 4Scott et al. 2000; tTodd, 1989b, 6Buzby and Roberts,

1997b,7Buzby et al. 1996.

Methods for deternination of monetary costs of foodbome disease in'lable 2.2.

o Australian data has accounted for tangible and intangible costs (ANZFA, 1999) and costs for New Zealand were based

on direct and non direct medical costs such as lost productivity and intangible loss oflife (Scott el a|.2000).

. Estimated costs for Canada have been calculated from the economic impact of 68 incidents of foodborne disease caused

by l3 different etiologic agents. Costs ofillness from mishandled food preparation, processed food and value ofdeaths

wer.e totaled fo¡ each disease to give an overall estimate (1985C$) (Todd, 1989a).

. The estimated annual cost for England was based upon NHS costs (37%), individual costs (8%) and employment costs

(56%) determined for the IID study in England. This cost was based upon 9.4 million annual cases of IID, and given as

foodborne disease accounts of a proportion oflID cases the overall estimated costs is likely to be an overestimate. The

estimated costs per case from the same study and based upon the cost of a case of Salntonella presented to a CP (lfD

Executive Committee, 2000).

. Expense for individual cases offoodbome disease in USA was based upon the average cost of illness resulttng flom a

bacterial source of infection (1989 US$) (Todd, 1989b). Estimated annual cost for these illnesses in USA was

calculated from actual medical costs and productivity costs from the six most commonly reported bacterial foodborne

pathogens. Full valuations of other costs to individuals, industly or public sectors are not included in these valuations

(Buzby et at, 1996; Buzby and Roberts, 1997b).
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2.3.5.1 Tøngibte costs offoodborne diseqse'

Tangible costs resulting from foodborne disease include those that can be easily measured in monetary tetms

and namely affect the public sector, medical profession, food industry, and sick individual(s)' Financial costs

are not only associated with investigation, surveillance, treatment and prevention of spread of infection, but

may also affect the whole food chain (Sockett, 1991). Industry is affected by lost productivity through

sickness r.elated absence from work (sockett et at. 1993), product recalls / withdrawals, immediate loss of

sales and bad publicity resulting in loss of consumer confidence (ANZFA, 1999; Sockett, 1993)' The public

sector is affected due to the expense ofmedical costs, health care, hospitalisations and other treatrnent related

costs. Local authorities (LA), Communicable Disease surveillance centers (CDSC), Depaltment of Health

and Social Services (DHSS) and laboratories all also incur expense as part of investigative and surveillance

processes. In addition, costs are also incurred to facilitate preventative strategies and health education

initiatives to attempt to decrease incidence of foodborne disease. Financial costs affecting individuals and

families include lost working time, travel costs, averting behaviour costs (Roberts, 1989) and direct and

attributable costs of the actual illness.

2. 3. 5. 2 Intø n g ible c o sts of foo tlb o rne dis e us e'

The financial estimates presented in Table 2.2 undervalue the true societal costs incurred as a result of

foodborne disease. Health consequences of foodborne illnesses ale varied (Kaferstein, 1997), foodbome

pathogens can cause mild, self-limiting gastrointestinal illnesses, severe acute illnesses (Buzby and Roberts,

1997a)and even potentially fatal conditions. It has been estimated that secondary long-term sequalae or life

threatening complications develop in 2-3%o of acute cases of foodborne illnesses (Archer and Kvenberg,

19g5;Bunningetal.lggi;BtzbyandRoberts, lgglb).Afinancialvalueforpsychologicalcosts,endurance

of pain and suffering of unpleasant symptoms or loss of leisure time and disruption to normal activity

attributable to experiencing food poisoning is difficult to measure (Buzby et al. 1996). However', estimated

costs of loss of life have been included in estimated annual costs of foodborne disease for Canada, Australia

and New Zealand (see Table 2.2)'

The totality of tangible and intangible costs emphasise the need for stl'ategies to reduce the incidence of

foodborne disease, reduce financial costs as well as prevent the discomfort or potentially life threatening risks

of foodbome illnesses. Such illnesses may be preventable and the social and economic costs are potentially

avoidable (Sockett and Roberts, 1991).
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2.4 EPIDEMIOLOGY OF FOODBORNE DISEASE.

2.4.1 Factors influencing foodborne disease.

Epidemiology of foodborne disease has changed significantly during the last few decades (Desmarchelier,

1996) and this has been due to a variety of factors (Smith and Fratamico, 1995; WHO, 2000b). The

population structure has changed, which has resulted in a larger proportion of individuals that ale more 'at

risk' and vulnerable to infection. Consumers' lifestyles, food purchasing, preparation and consumption

behaviours have also changed, resulting in the development of new methods of food production and

preservation which allow greater survival and potential fol proliferation of foodbome pathogens, such as

Salmonella enteriticlis, Campylobacter jejuni andEscherichia coli 0157 (Altekruse and Swerdlow, 1996).

2. 4. t. 1 P op ulatio ns at r is k fr o m fo o db o r n e d is ess e.

Vulnerable populations that are mole susceptible to bacterial pathogenic infection include the elderly (Smith

1998), young and immuno-compromised andpregnant (Smith, 1999). In the last few decades, reports have

indicated that the proportions of 'at risk' individuals in the population have increased (Desmarchelier, 1996),

and continue to increase (Oosterom, 1998), thus adding to the public impact of foodborne illnesses

(CDNANZ, 1997). Although the aged and infirm have always been vulnerable, the population on average is

getting older (Altekruse and Swerdlow, 1996; BBC, 2002;Zink, 1997). In addition there are more immuno-

compromised people in the community than in the past (Desmarchelier, 1996).In the United States, it has

been reporte d that 2O%" of the population are categorised having an increased susceptibility to foodbome

disease (Smith, 1999). As the population süucture changes, new concerns arise about aspects of food safety

(Buzby, 1995).

Susceptibility to foodbome disease incleases at both extremes of age due to underdeveloped or partially lost

protection to infection (WHO, 1995). High-risk individuals considered to be susceptible to foodborre

illnesses, are more likely to become infected with lower infectious doses of pathogens (WHO, 1996) and also

more likely to develop secondary sequalae complications (Buzby, 1995). Research fi'om USA (Samuel e/ ai'

2000) has indicated that susceptible populations with an increased risk of foodborne disease continue to

consume foods such as inadequately cooked runny eggs and pink beef-burgers, this raises the concern fol the

implications of risks associated with foodborne disease'
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2.4.1.2 Consumer food prepøration and consumption patterns'

ln recent years consumer food consumption pattems have changed and it is suggested that this has had a

significant influence upon the increasing incidence of foodborne disease (CDNANZ, 1997)' Food preparation

and consumption habits have been affected by lifestyle changes such as the increased numbet of women in

the workforce, and a consequent reduction in time for food preparation (Fearne and Laurelle, 1996) and

emphasis for.convenience foods (Jamieson, 1990). These changes have resulted in a fundamental alteration

of ,kitchen culture' (Fea¡re and Laurelle, 1996). Although it has been suggested that traditional cooking

skills may have declined (Lang and Baker, 1993; Rees, 1992; Stitt et at, 1995), recent information from The

National Food Survey (DEFRA, 2001) and Keynote Food Market Reports (Fenn, 2001) indicate that many

consumers still pur.chase raw foods that require preparation for serving of 'home-made foods'. In addition, it

is considered that increased interest in home cooking for entertaining pulposes has become more widesplead

(Jamieson, 1990).

Heightened levels of health consciousness has increased consumer demand for food products that are

convenient, healthy, fresh (less processed and less packaged), 'all natural' with no preservatives and without

a per.ceived negative (without high salt, high fat and high sugar) (Zink, 1997)' Consumer purchasing

behaviour has changed and has led to fewer, less fi'equent shopping hips (POST, 1997), therefore creating a

demand for perishable products to have an extended shelf life, Consumer demand for convenient fresh foods

with an extended shelf life has forced the food indusfry to develop and utilise different preservation

techniques such as refrigeration and Modified Atmosphere Packaging. The new generation of minimally

processed foods may pose a greater risk of food poisoning to consumers if abused (Wolf and Lechovic' 1989)

and so it is important that consumers store foods under appropriate conditions to minimise the risk of

foodborne disease

Meat, poultry and associated products are an established part of most British diets. Overall, it is reported that

g6%o consumers purchase raw meat / raw meat products per week (DEFRA, 2001), and recent market trends

indicate that more than half of consumers serve meat or poultry products at least once a week (Fenn, 2001).

The National Food Survey (2000) has indicated that consumers from England and Wales purchase befweeu

197 -2lgguncooked poulhy, and 240-25lg of carcass meat (i.e. raw red meat) each week (DEFRA, 2001) In

addition, chicken has been deterrnined the most popular meat in the meat / meat products market in terms of

volume sales (Barker, 2001). Concurring with such data, it is reported that pulchases of uncooked poultry

and tur.key arc 27%o higher than 20 years ago (MAFF, 2000). It has been suggested that an increase in the
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consumption of fresh chicken has been associated with the increase in human infection of campylobacteriosis

(Galbraith, 1990; Ralston, 1995).

Despite food scares in the ear-ly 1990's, eggs remain to be an important part of British diets. In England and

Wales between 1.68 -1.63 eggs are consumed per person, per week, and it is reported that 42Yo households

purchase eggs on a weekly basis (DEFRA, 2001).

2.4.2 Incidence of foodborne pathogens associated with foodborne disease.

In Englald and Wales (1993-1993) the most commonly identified cause of foodborne disease was

Campylobacter, whereas the predominant causative organism in reported foodbome outbreaks was

Salntonella (Tirado and Schmidt,2000). During this time Salmonella accounted for 55o/o reported outbreaks

and Campylobacter caused 3"/o of repolted outbreaks (Tirado and Schmidt,2000). Clinical features of both

organisms differ and facilitate different epidemiological modes of infection. Campylobacter is known to be a

primary cause of sporadic cases of food poisoning (Rodrigues et al, 2000) and caused 56,420 cases of illness

(66% of all UK cases) in 2001 (PHLS , 2OO2b). Salmonella, however, is more frequently associated with

reported outbreaks and caused 16,465 cases of illness (19% of all UK cases) in 2001 (PHLS, 2002c). Other

foodborne pathogens that were causative agents of outbreaks of food poisoning between 1993-1998 in

England and Wales include Clostridium petfringens (13% ol outbreaks), Bacillus celeus' (2% of outbleaks),

Escherichia coti 0151:Hl (2% of outbreaks) and Staphylococcus aureus (l% of outbreaks) (Tirado and

Schmidt,2000).

pathogen incidence data from the United States has followed a similar pattem to the UK whereby

campylobacteriosis and salmonellosis are the most frequently reported foodborne illnesses (Mead et al.

1999). In the USA, (1993-1998) prevalence of outbreaks of foodborne illness from bacterial agents indicated,

as in England and Wales, Salmonella was responsible for 55% outbreaks and Campylobacter was responsible

for only 3o% outbreaks of known etiology (Olsen et al. 2000). As with data from England and Wales, it has

been estimated in the USA, that 4Jo/o cases were attributedto Campylobacter and2lo/o cases athibuted to

Salmonella (Mead et at, 1999).In the USA, otherpathogens to cause foodborne illness outbreaks included

E.coli (13o/o), Clostrictium perfringens (S%), Staphylococcus (6%o), Bacillus cereus (2Yo) and Listeria

monocytogenes (05%) (Olsen et aI 2000).
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In the uK, the FSA has set itself a target of reducing foodborne disease by 20%by April, 2006 (FSA, 2001c;

Hilton, 2002). The Agency intends to measure the foodborne disease target on the basis of UK laboratory

reports of the major bacterial causes of foodbome disease, namely campylobacter jejuni, salmonella spp',

Escherchia coli 0157, Clostriclium perfringens and Listeria monocytogenes (FSA, 2001a)' It is considered

that the most significant reduction of the number of cases of foodborne disease over the next five years is

likely to come from focusing attention on food preparation in domestic and catering settings (FSA, 2001c)'

Therefore, the aforementioned pathogens are of principal significance in this thesis' In addition, the

pathogens Staphylococcus aureus and Bacillus cereus are of interest to the realms of this study' Such

pathogens may be particularly under-reported due to the typical short duration of illness, and so ale important

considerations for consumer food safety.

2. 4.2. 1 SøImo nellø sPP,

In England and Wales, Salmonella incidence peaked in 1991 causing 32,596 cases of illness (PHLS,2002c)'

However, since then, incidence has decreased by 49%. Salmonella enteritidís PT4 has been reported to be the

most prevalent serotype of Salmonella infection in UK during the 1990's (Evans et al, 1998), USA (Olsen el

al.2000) and in Europe (FAO/WHO, 2002) accounting for between 55o/o andllo/o of reported foodbome

outbreaks. Annual reports of Salmonella incidence have shown a seasonal distribution, peaking in summer

months (Cowden et al. 1995).

Salmonella is a non-spore-forming organism and multiplies in food in temperatures ranging from just above

5oC to 47oC, with an optimum growth temperature of 37"C (Varnam and Evans, 1991). Illness is usually

caused from ingestion of 107-10e/g cells, however, outbreaks have also been known to be caused by

relatively low numbers of cells (Jay, 1996) and the minimum infective dose is known to be variable (Hanison

et al.2001a).

2.4.2.2 Campylobactet sPP.

Most infections caused by Campytobacter ate thought to be sporadic (Leman,2001; Skirrow' 1991; Tam'

2001) and the most commonly reported species of campylobacters in the uK ate Campylobacter jejuni arlð

Campylobacter coli (pearson and Healing, 1992). Significant microbiological propelties of campylobacters

affect survival and consequent potential for infection. Optimal growth of Campylobacter jejuni is obtained in

a microaerophillic atmosphete (5o/o oxygen) (NACMCF, 1995) and bacterial numbers are reported to decline

on exposure to the atmosphere (ACMSF, 1993a), in addition, campylobacters are sensitive to drying' The

organisms are inactivated at 48"C so would not be expected to survive typical meat cooking procedures' The
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thermophillic nature of campylobacters does not allow growth of the organism at room or refrigeration

temperatures (ACMSF, 1993a). It is reported ihat Campylobacter jejuni has a variable infective dose

(Harrison et at.200lb) which is known to be less than 500 cells (ACMSF, 1993a), thus, sporadic cases of

Campylobacter may result from cross contamination of only a small number of organisms in the kitchen

(Rodrigues et al. 2000).

2.4. 2. 3 Escherichitt coli 0157 :IJ7'

Escherichia coli 0157:H7 was first recognised in 1982 following foodbome outbleaks associated with

consumption of undercooked hamburger fi'om a fast food restaurant in USA (Altekruse et al 1997 ; Twney et

al. 1994). Since then, further E.coti 0157:H7 outbreaks have been implicated in USA, UK, Canada, and

Europe (ACMSF, 1995). The repotted occurrence of this pathogen has increased considerably in the past two

decades and in 2001, 768 isolations of vero cytotoxin-producing E.coli 0151 H7 in England and Wales were

obtained (PHLS, 2002d). Typical mesophile characteristics allow E.coli 0157:H7 to grow fi'om 7-1OoC up to

50oC, and also to survive refrigeration and frozen storage for extended periods of time (Adams and Moss,

2000). The majority of E.coli 0157:H1 cases are sporadic (Smith and Fratamico, 1995) and the infectious

dose is reported to be low (Reid, 1992), indeed, illness may occur after the ingestion of <100 organisms

(ACMSF, 1995). Clinical features of illnesses resulting from ingestion of this pathogen are varied and can be

particularly severe. Between 2-7o/" of cases develop haemolytic uraemic syndrome which is a form of renal

failure which has a reported fatality rate of between3-ll%o (PHLS Working Group on VTEC' 1995)'

2, 4. 2. 4 L isterfu mo no cytogenes.

Listeria monocytogene¡, is known to be the principle disease causing pathogen of the Listet'la species

(Seeliger, 1991). Most cases of llsleria arc sporadic (Newton et al. 1992) and in 2001 there were 136 cases

of Listeria monocytogene-s reported in England and Wales (PHLS, 2002e).Incidence has remained relatively

constant over the past 20 years, except for during the late 1980s when incidence increased fo 218 annual

cases (PHLS , 2002e). Listeria monocytogenes is known to grow at refi'igeration temper-atures and also to

survive for long periods of time in the environment, on foods, in food processing plants and household

refrigerators (FDA, CFSAN, USDA, FSIS, 1999). Listeriosis can lead to a severe human illness within

vulnerable populations and it has been reported that foods containing small numbers (<1O0cfu/g) of Lis'teria

monocytogen¿.r can cause such an illness (Desmarchelier, 1998). Illnesses from Lis'teria monocytogen¿¡'have

been estimated to result ingl%" hospitalisations and 2O%o deaths (Mead et al. 1999). Thus, microbiological

guidelines recommend zero tolerance for refrigerated foods with a long shelf life (Gilbert et al 2000).
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2,4.2.5 Staphylococcus Qureus, Bscillus cereus and clostridium perfringens'

The three main types of toxic bacterial food poisoning organisms include Staphylococcus Qureus' Bacillus

cereus anð Clostriclium perfringers. Approximately 40%o adults carry Staphylococcus aureus in the nose and

throat and l5%o on the skin, especially the hands (sprenger, 1995)' Therefore, personal hygiene is a

particularly important control measure for prevention of this form of foodborne disease. Recovery from

illness fi.om Staphylococcus anreus is usually complete within 1-2 days (Adams andMoss,2000) andthus,

reported cases may constitute a small percentage of actual cases (Doan and Davidson, 1999). Therefore, the

majority of cases of Staphytococcus aureus are thought to be unreported (see section 2.3.3). Foodbome

outbreaks associated with Clostrittium perfringens are largely associated with the preparation, holding and

serving of large quantities of food (V/olf and Lechovic, 1989) thus, contlol measures to prevent this type of

food poisoning are largely concemed with adequate cooling and storage practices. Clostridium perfringens ís

capable of reproducing every l0 minutes when atthe optimumtemperature andunder favourable conditions

(Sprenger, 1995). Illness occurs after ingestion of large numbers of the vegetative organism and production

of a toxin in the gut. Bacillus cereus'is capable of causing two distinct forms of food poisoning (Adams and

Moss, 2000). The emetic syndrome is classically associated with survival of heat resistant spores in rice. If

heated rice is subject to temperature abuse, vegetative cells proliferate in the food, producing a heat stable

enterotoxin which causes illness if consumed (Eley, 1996). The diarrhoeal syndrome is characterised by

illness caused by toxin production in the gut.

2.4.3 Food vehicles associated with foodborne disease'

Microbiological and epidemiological investigations are used to identify food vehicles associated with

incidents of foodborne disease. For many cases of food poisoning a food vehicle is never identified, this is

largely due to under-reporting and retrospective analyses of food poisoning cases (ACMSF, 1996). However,

when food vehicles are identified, more often than not, one or more specific foods are suspected to be sources

of infection in foodbome outbreaks (Evans et at. 1998). Overall, foods most frequently implicated as vehicles

of infection in England and Vy'ales (1993-1998), Europe (1993-1998) and USA (1993-1991) have included

poultry and red meat (and associated products) and eggs, and dishes containing eggs (Olsen et al 2000:

Tirado and Schmidt, 2000).

Data from England and Wales have indicatedrhat20o/" poultry and associated products, 20Yn ruw and / or

lightly cooked eggs (including desserts) and l5Vo red meat and associated products were food vehicles

implicated in reported foodborre outbreaks (where a sllspect food was recorded) between 1995-1996 (Evans
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et at. 1998).More recent data from England and Wales (1993-1998) has indicated that overall, 20% reported

foodborne illness was associated with poulhy, 18% with meat lproducts and 10% with eggs (Tirado and

Schmidt, 2000). Thus, conesponding with the reduction in Scilmonella infections, food poisoning attributed

to eggs may have decleased in the past few years (see section 2'4'4'3)'

Internationally, foods reported to most frequently cause cases of illness in usA have been red meats'

followed by chicken and turkey (olsen et al. 2000). Australian data detailing specific lood vehicles

implicated in foodborne outbreaks between 1980-1995 indicate that the most frequently implicated foods

were meat, seafood and salad / vegetables (CDNANZ, 1997). In addition to the most frequently implicated

foods, numerous outbreaks in the UK (Cowden et al. 1995;Evans et al. 1998), USA (olsen et al' 2000) and

Europe (FAO/WHO, 2002; Schmidt, 1995; Tirado and schmidt, 2000) have been associated with

consumption of cooked meats, egg-based desserts, rice, home-made beef-burgers / hamburgers and meat

based salads. A detailed analysis offood vehicles associated with reported incidents offoodborne disease can

be found in APPendix 2.1'

2.4.4Prevalenceofpathogensinfoodsassociatedwithfoodbornedisease.

Many surveys have examined the extent that foods implicated in incidents of foodborne disease a¡e

contaminated with pathogens. Contamination rates of Campylobacter spp' in raw pouhry ' Salmonella spp' in

raw poultr.y and red meat and eggs, Escherichia coli 0151:H7 in red meats, particularly beef and Listeria spp'

in ,ready-to-eat' (RTE) cooked meats and pre-packaged salads have been most commonly investigated' An

analysis of research detailing contamination rates of pathogens in foods has been undertaken and a summary

of findings can be found in Appendix 2.1'

2.4.4.1 Poultry / poultry products.

Poultry is acknowledged by many sources as being an important potential reservoir of foodborne pathogens'

particularly ftom campylobacter artd salmonel/a species (ACMSF, 1996; Kessel et al 2001)' Indeed'

epidemiological investigations have demonstrated a correlation between consumption and handling of

poultry meat and the occurren ce of Campylobacter enteritidis (Harrison et at' 2001b)' Internationally,

contaminatio n or Salmonel/a in whole raw chickens and chicken pieces has ranged between 6o/o and 58Yo'

and contamination with campylobacter has ranged between 28o/o and 83%' Additional studies have

illustrated isolation rates of Campylobacter jejuni and / or Campylobacter coli from retail broiler chickens as

ranging fi.om up to 9go/ocontamination (Flynn et at, 1994).In the UK, contamination of raw chicken appears
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to be more prevalent ftom Campylobacter than Salmonella as data indicates that 63-83% fresh chicken

portions have been found to be contaminated with Campylobacter spp. and 4-28o/o contaminated with

Salmonella spp.. Cor-responding with British data, European frndings (ICRT, 1994, Geilhausen el al' 1996)

also indicate that Campylobacter spp. is more prevalent in chicken carcasses / products that Salmonella spp',

particularly in fresh / chilled samples. However, chicken samples in Belgium were found to be more

frequently contaminated with Salmonella spp. than Campylobacter spp. (Uyttendaele et al. 1999). Findings

from nineteen microbiological surveys determining Campylobacter and Salmonella contamination of raw

chicken can be found in APPendix2.2.

Contamination rates for Campylobacter spp. and Salmonella spp. in frozen and fresh / chilled chicken

samples have been compared. A larger percentage of Campylobacter (Hooð et ql. 1988; ICRT, 1994; Rayes

et al. l9g3) and Salmonel/a (ICRT, 1994; Wilson et al. 1996) isolates have been obtained from fresh / chilled

poultry as opposed to frozen poulhy. For example, 80% of fresh chicken portions were found to contain

Campylobacter spp., compared with a l9o/o contamination rate for frozen samples (ICRT, 1994). However'

contrary to these findings, a UK study found contamination rates for Salmonella spp. 'ù/ere higher in frozen

samples (ACMSF, 1996). Although the skin has been found to be an important source of Campylobacter spp.

contamination in poultry (Flynn et al, 1994) a European suraey found that products with and without skin

were equally as contaminated (ICRT, 1994). Dawkins et aL (1984) reported that campylobacters can be

recovered up to three times more frequently from the inside than the outside of whole birds. Further research

has investigated the contamination of whole raw chicken packaging (RCP) and results have shown that34"/o

has been found to be contaminated with Campylobacter and llo% contaminated with Salmonella (Harrison er

al.200lb).

Surveys ofraw poultry products have also detected other pathogenic bacteria from samples, for example, 38-

56%" of superrnarket raw chicken products have been found to be contaminated with Listeria spp. (Farber et

al. l9g9; Genigeorgis et al. 1989). A microbiological analysis of fresh turkey meat has resulted in isolation

of Clostriclium perfringens, Staphylococcus aureLß, Escherichia coli and Yers'inia (see Appendix 2.1)

2.4.4.2. Red meøt / red meat products.

Raw red meat including beef, lamb, pork and associated products has been found to be contaminated with

Salmonella spp., Campylobacter spp., Listeria spp. (including Listería monocytogenes) and Escherichia coli

(including Escherichia coli 0151:H7), Yersinia enterocolitica, Staphylococcus aureus and B¿cillus cereus
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(see Appendix 2.1). The mincing process of raw beef allows any organisms that may be present on the

surface of raw meat to be distributed throughout the product. Therefore, minced products, such as sausages

and beef-burgefs pose a greater hazatdthan intact joints of meat (ACMSF, 1995) particularly if inadequately

heated before consumption. In the uK, surveys found that l3%" of raw minced beef and 22Vo raw beer-

burgers to be contaminated with Escherichia coli 015'7:H7 (Willshaw et aL 1993)' Similally, in USA' 23%

raw beef, lg7o r.aw pork, 48%o raw lamb and 630/o of raw veal were contaminated with Escherichia coli

0157:H7 (Samadpour et at, 1994).Although levels of this pathogen detected from foods were low, only small

numbers are required to cause a potentially serious illness (ACMSF, 1995)'

2.4.4.3. Eggs.

In the late 19g0,s and early 1990's there was substantial concern that eggs could be a possible source of

salmonellosis in humans (ACMSF, 1993b). Thus, examinations of the prevalence of Salmonella in eggs were

undertaken and findings concluded that 0.60/o egg contents (from a naturally infected flock of chickens) were

contaminated with low levels of Sallr¿ onella enteritùlrs (Humphrey et al, 1991). A similar study by the PHLS

in 1991 surveyed Salmonella contamination in British eggs on retail sale and Salmonella enteritidis'was

isolated from o.io/o of 7045 six egg packs (ACMSF, 1993b). Therefore in 1993, the overall prevalence of

Salmonella spp. in British eggs was estimated as 1:650, and the rate of contamination of Salmonella

enteriticlís was 1:gg0 (ACMSF, 1993b). However, it is noted that such data was obtained -10 years ago and

since then it has been suggested that S(ilmonellalevels in eggs have reduced considerably (FSA, 2001d)'

Research has shown a 53o/o reductron of laboratory confirmed cases of human salmonellosis and it is believed

that the reduction of contamination levels has been due to the widespread vaccination of egg laying flocks

against Salmonella enteriticlis combined with improved flock hygiene measures (ACMSF, 2001)' Supporting

this belief, recent data from Northem Ireland has suggested that only 0.4o/o of 2090 egg packs were

contaminated with Salmonel/a (Wilson et al' 1998)'

2.4.4.4 Vegetøbles and RTE foods.

Soil harbours a considerable number of microbial contaminants such as Bacillus spp (Adams and Moss'

2000), Clostrirlium perfríngens (Sprenger, 1995), Listerio spp. (Dowe et at' 1997) and can be potentially

contaminated with Escherichia coli from faecal contamination from animals' Therefore, raw foodstuffs'

particularly fiuits and vegetables grown close to the soil may be contaminated with various foodborne

pathogens (Beuchat, l99g). pathogens that have been isolated from raw vegetables include Salmonella spp''
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Staphylococcus spp., Escherichia coli 0l5l:H1 , Listeria monocytogenes, Campylobacter spp'' Bacillus

cereus andYersinia enterocolitica (Beuchat, 1998) (see Appendix 2'1)'

Increased cases of foodborne disease cases associated with cooked and ready-to-serve processed food

products has prompted research to assess the occurrence of pathogens in pre-packaged salads and cooked

meats. Such foods have been found to contain low levels of other Listeria spp., Staphylococcus aureus,

Escherichia coli, Clostriclium perfringens and Salmonella spp. (FSA, 2000d) (see Appendix 2.1). Presence of

pathogens in such foods indicates a need for strict temperature control to minimise any proliferation of

organisms. Research has shown that salad vegetables and cooked meats may support the growth of

pathogenic micro-organisms such as Listeria monocytogenes at refrigeration temperatures (Snyder, 1999a),

In addition, changes in packaging technology have been associated with improved survival of pathogenic

bacteria (Abdul-Raouf et al. 1993).

2.4.5 Contributory factors associated with foodborne disease.

pathogens frequently enter the food preparation environment via contaminated raw foods (Bryan, 1978),

therefore, it is imperative that consumers implement appropriate and effective control measures to prevent or

minimise opportunities for product contamination and microbial growth. Bryan, (1988) has identified four

determinants that must be present for an incident of foodborne disease to occur: the pathogen must reach the

food; the pathogen must survive in the food until ingested; the pathogen must (in some cases) multiply to

reach infectious levels or produce toxins; the person ingesting the food must be susceptible to the levels

ingested.

Intrinsic characteristics such as pH, redox potential, nutrient content, and water activity can influence the

activity of micro-organisms present in contaminated foods (Jay, 1996). These characteristics, plus an

extrinsic sequence of events may enable a sufficient number of organisms to survive and / or proliferate in

ingested food and subsequently cause illness (Bryan, 1988). These actions affecting microbial activity within

food are collectively known as contributory factors.

There are difficulties in identifying factors responsible for conh'ibuting to foodbome disease outbreaks

(Schmidt, 1995). Epidemiological investigations often rely on retrospective analysis and may be hindered by

failure to recall or report actions associated with the incriminated food(s). Indeed, it has been reported that

evidence of factors that contribute to outbreaks (Ryan et al. 1996) and almost all sporadic cases (Dawkins e/

Chapter'2 25



at. 1984) are usually not identified. For example in Europe (1992-1994) contributory factors were identified

for only 36%o outbreaks (Schmidt, 1995),

It is difficult to directly compare the results detailing contributory factors offoodborne disease from different

years and international sources because ofdifferences in classification offood-handling actions and reporting

procedures. Nevertheless, a summarised analysis of identified contributory factors associated with incidents

of food poisoning can be found in Appendix 2.3. The most frequently reported contributory factor for

England and Wales has been determined as inadequate heat treatment (Tirado and Schmidt, 2000), for USA,

improper holding temperatures (Olsen et a\.2000), for Europe, temperature misuse (FAO/WHO, 2002) and

Australia, inadequate cooking (CDNANZ, 1997). The reporting of cross contamination as a contributory

factor is limited from European, Australian and American data. A sequential set of events is lequired for'

cross contamination to occur and so it is difficult to detect during routine inspections or retrospective

epidemiological investigations, thus it is believed that cross contamination is probably underestimated in

surveillance statistics (Bryan, 1988). Frequently, multiple factors are cited as contributory factors for many

foodbonre outbreaks (Bryan, 1988; Ryan et al. 1996). For example, an outbreak of Salmonella newport,

which affected 79 adults resulted from the consumption of undercooked eggs which were served after l4hrs

storage at ambient temperature (Aseffa et al. 1994).

2. 4, 5, 1 C ro ss co ntøminatìo n.

Despite the difficulties of associating specific cross contamination actions with incidence of foodborne

disease, cross contamination of bacterial pathogens is thought to be a major contributory factor for foodborne

illnesses (Chen et al, 2001). Throughout England / Wales and Europe, cross contamination has been

attributed to between 16-39% reported foodborne outbreaks of food poisoning (see Appendix 2.3).

Intermediary vectors associated with frequent cross contamination actions include hands (see section 2.4.5,2),

cloths, equipment, hand and food contact surfaces (ACMSF, 1990). Indirect contamination using an

intermediary vehicle is believed to be the more common route for contamination (Acuff et al. 7986) as

opposed to direct contamination from raw food stuffs. Due to associated microbiological risks, it is

recommended that cross contamination between raw and cooked foods should be avoided at all stages of food

preparation (DoH, 1993a). Food safety risks associated with cross contamination are considered to be high

(Bryan, 1988), especially when raw meat and poultry directly or indirectly contaminate food that is not

cooked prior to consumption e.g. salad vegetables, cooked meats (POST, 1997). Contamination such as this

to RTE foods constitutes a direct health risk to consumers (De Boer and Hahne, 1990).
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The spread of foodborne pathogens from raw meat and poultry (and products) are the most likely sources of

cross contamination in the kitchen. Microbiological studies of the kitchen environment have indicated that

many surfaces exhibit some degree of microbial contamination, suggesting that cross contamination of

pathogens such as Campylobacter and Salmonella fuomraw meat / poultry / eggs has occurred during notmal

usage of the kitchen (Cogan et at. 1999; Dawkins et al' 1984; De Boer and Hahne, 1990; Humphrey et al'

1994; Joseph son et al, 1997; Slader et al.200l). Bacterial contamination of the domestic environment will be

discussed in section 2,6.2

It has been reported that there is a statistically significant association between handling and preparation of

raw chicken and illness caused by campylobacter jejuni (Hopkins and Scott, 1983). Microbiological analyses

of inadequate food-handling techniques implemented during food preparation has found that Campylobacler

and Salmonella canbe easily t¡ansferred from raw chicken products to cutting boards, plates and utensils

(Chen et at. 2001;Cogan et al. 1999;De Boer and Hahne, 1990; De Wit et al' 1979; Hutchinson el aI 1983;

Redmond et at.200l). Such organisms have also been isolated from raw vegetables and cooked chicken

products which had been placed onto plates or cutting boards that had not been decontaminated after contact

with raw chicken (De Boer and Hahne, 1990; Redmond et at. 2002; zhao et al' 1998). Indeed, an

investigation of an outbreak of Campylobacter jejuni in USA deterrnined that infections were most likely to

be acquired from eating lethrce cross contaminated from raw chicken (Graves et al. 1998). In addition,

Brown et at, (1988) deterrnined that cross contamination, as a result of handling raw and cooked food

consecutively was a possible cause of another Campylobacter jejuni outbreak'

Few workers have quantified microbiological risks of cross contamination actions. Chen et al' (2001)

determined that up to 54o/" of bacterial cells from a cutting board contaminated with bacteria fi'om a piece of

raw chicken could be transfened to lethrce that was subsequently prepared on the same (unwashed) cutting

board. In addition, an 81% risk of pathogenic transfer of organisms such as Campylobacter has been

determined when RTE foods such as salad vegetables are prepared using unwashed / inadequately washed

utensils (Redmond et at.2001). De Boer and Hahne (1990) determined substantially lower contamination

rates for Campylobacter (9-10%) and Salmonelta (5-6%) from raw vegetables / cooked chicken which had

been in contact with plates on which raw chicken had been placed. Such differences in contamination rates

may be due to variation of initial contamination rates of raw chickens used fol experimentation and

differences in microbiological isolation methods. Nevertheless, a direct risk to health is illustrated by the

implementation of inappropriate food preparation actions described'
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De Wit et at. (1979) suggested that to prevent cross contamination in the kitchen, raw and cooked foods have

to be handled separately. However, the strict separation of raw poultry, raw meat and RTE foods is not

always possible in the domestic kitchen. Many kitchens may not have the space to adequately separate raw

and cooked preparation areas (Vamam and Evans, 1991), furtherïnore, the risk of cross contamination is

reported to increase when large amounts of food are prepared in the domestic kitchen (Ryan e/ al 1996)' To

prevent and reduce risks of cross contamination, implementation of preventative measures involving

washing, dr.ying and cleaning procedures have been found to be effective for decontamination processes'

Such procedures have been detailed in 'Recommendations for selection of suitable hygiene procedures for

use in the domestic environment' (IFH, 1998a)'

Effective cleaning of contaminated surfaces is required to minimise the risk of cross contamination in the

domestic kitchen. Bacterial contamination of kitchen cloths and towels will be discussed in section 2'6'2'

Scott and Bloomfield, (1990a) found that when contaminated cloths or surfaces came into contact with

finger.s, equipment and surfaces, organisms were transferred in sufficient numbers to represent a potential

hazard if subsequent contact was made with food. Effectiveness of cleaning and disinfection methods has

been investigated and findings have been inconsistent. Several workers, for example, Coates et al' (1987),

Dawkins et al. (1984), Redmond et at. (2001) andZhao et at. (1998) have suggested that ordinary cleaning

practices including the use of hot water and detergent, (combined with adequate drying) can remove

pathogens such as Campylobacter jejuni during cleaning of equipment / utensils in the domestic kitchen after

preparation of foods such as raw chicken. However, other studies have found that the addition of

hypochlorite disinfectant to cleaning procedures involving hot water and detergent resulted in significant

decreases in contamination rates (Borneff et al. 1988; Cogan et al. 1999; Josephson et ol. 1997; Rusin e/

al.t998).

2.4.5.2 Hand wøshing ønd hand drying.

The role of hands in the transmission of disease is well established (Emery, 1990), and effective hand-

washing and hand drying is considered to be an important control measure for preventing the transmission of

foodborrre diseases in food-handling environments (Paulson et at' 1999)' Contamination of food via the

hands may be through direct contact of the food with hands that are contaminated, or indirectly through poor'

practice such as handling and contaminating equipment that is subsequently used for food preparation

(Taylor and Holah, 2000). Hand-washing compliance and hand-washing effectiveness are crucial issues to

address with respect to food safety (Michaels, 1999)'
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Handling raw foods of animal origin results in the greatest soulce of food pathogens on the hands (Taylor and

Holah, 2000). Transient contaminants on the skin should be removed by washing and drying to eliminate the

risk of cross contamination (Brown et al. 1988). Research has shown that Salmonella spp. can survive on

fingertips for several hours after contamination and only 100 organisms on fingertips have been found to be

sufficient to enable microbial transfer to samples of cooked meat (Pether and Gilbert, 1971). In addition, after

handling raw chicken, 13-lO0% hands have been found to be contaminated with bacteria such as

Campylobacter (Chen et al. 2001; De Boer and Hahne, 1990; Redmond et al. 2001) and 18olo contaminated

with Salmonetla (De Boer and Hahne, 1990). Furthermore, Humphrey et al. (1994) determined that

Salmonella enterititlis pT4 could be recovered from fingers following the practice of breaking a shell egg.

Thus, adequate hand decontamination is required to prevent cross contamination whele the hands are

interrnediary vectors. Additional research has suggeste d that Campylobacter and Salmonella can survive on

hands for enough time after initial contamination to further cross contaminate the pathogens around the

kitchen environment (Coates et al. l98l; Pether and Gilbert, 1971). De WiIet al. (1979) has estimated that

g2%o of sink tap handles are contaminated after food preparation of raw chicken. However, transfer rates for

contamination of a tap handle from a contaminated hand have been determined as between 6-12% (Chen et

al. 2001; Redmond et al. 2001). Although these rates are relatively low, up to 72o/o of the bacterial load from

a contaminated tap handle has been found to be transferred to a 'clean' hand (Chen et al' 2001). Such results

suggest that refraining from touching the tap handle with contaminated hands is necessary to prevent the risk

of cross contamination.

Numerous studies have researched the effectiveness of hand-washing and hand drying efficacy (Michaels e/

al,20O1a;l]y'Illler et al. 1994). Results have indicated that a quick rinse or wash of hands may not assure

complete removal of pathogens such as Campylobacter jejuni after handling contaminated foods (Acuff et al

1986). In addition to this, research has shown that when hands are wet, touch-contact associated with

bacterial transfer is facilitated (Patrick et al. 1997). Coates et al. (1987) found that hand-washing using soap

and water, followed by drying using a paper towel was effective for removing a heavy inoculum of

campylobacters from fingertips. It is recommended that good hand-washing practice includes the use of

warm water (45"C) and a bactericidal detergent, in addition, the use of hand towels on more than one

occasion is considered to be unacceptable hand drying practice (Food Safety and Hygiene Working Group,

1997). The hand drying process is considered to be of critical importance to maximise reduction of transient

and resident bacteria (Michaels et al. 2001b). It has been found that if hands are shaken dry, campylobacters

were likely to remain, especially if only water had been used for washing (Coates et al. 1987)' Indeed, hand
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drying can provide an additional 90% reduction in transient bacterial flora (Michaels and Ayers, 2000a).

Thus, it is imperative for consumers to not only wash their hands adequately, but also to dry hands

adequately as well.

2.4.5.3 Temperature control: thøwing and heating.

Inadequate heating has been determined as a contributory factor for up to 50olo reported foodborne outbreaks

in England and Wales (1995-1996) (Evans et al. 1998), Indeed, cooking is considered to be the most

important control step in food pleparation (Food Safety and Hygiene Working Group, 1997). The time and

temperature association for heating should be such to ensure that heat penetration to the centre of the

foodstuffs occurs and results in desfluction of vegetative, non-sporeforming organisms (DoH, 1993a). To

achieve bacteriological safety, the core cooking time-temperature recommended by the Department of Health

is 75oC for 30 seconds, or equivalent (DoH and MAFF, 1996)'

For many years meat colour was considered to be an acceptable visual determinant of heating adequacy.

However, research conducted in USA has found that colour of meat is not a reliable indicator that the meat

has reached a temperature high enough to destroy pathogens such as E.coli0l5l:H7 (FSIS, USDA, 1998a;

Snyder, 1998). Thus, it has been recommended that food thermometers should be used to determine end of

cooking times of meat and meat products (USDA, FSIS, 2000). In addition to meat, heating adequacy of eggs

has been investigated, particularly regarding survival of Salmonellø. Research findings have indicated that

strains of Salmonella, including Salmonellq enteritidis survived forms of cooking when some of the yolk

remained liquid, particularly when fried 'sunny-side-up', scrambled and boiled (Humphley et al. 1989),

Nevertheless, research findings have also shown that minimal cooking procedures can destroy

Campylobacter i ejuni (Acuff e/ al, 1986).

The practice of adequate thawing of food, particularly for joints of meat, is essential before cooking. It is

recommended that food should be thawed at the bottom of the refrigerator (USDHHS, PHS, FDA' 1999).

However, recent research has concluded that poultry carcasses can be thawed safely within 14 hours at

ambient temperature on the counter, even resulting in a decline in the overall bacterial population (Jimenez et

at. 2000;Snyder, 1999b). However, this method of thawing has been reported to allow organisms to multiply

on the surface of frozen food as it defrosts, while the centre remains frozen (Sprenger, 1995). Consumers

must r.ealise the importance of proper defrosting of foods, particularly joints of meat and poultry. Cooking a

joint of meat or poultry that has been insufficiently defi'osted may lesult in a product that may appear to be
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well done, but the heat energy used to defrost the centre of the meat may be insufficient to b'r-ing about

adequately high enough temperatures for safe cooking. Thereby, enabling a greater chance of survival for

organisms such as Salmonella spp. (Rober1s, 1985) and increasing the risk of foodborne disease.

2, 4. 5, 4 Temperature control: cooling.

practices such as post-cooking cooling need to be conholled sufficiently to prevent the risk of multiplication

of surviving bacteria. Fast cooling reduces the time that a food spends at critical temperatures and hence

reduces bacter.ial growth (Farber and Hughes, 1995). The Food Safety (Temperature Control) Regulations,

1995, require food to be cooled quickly after heating or preparation, however no limits are specified.

Nevertheless, it has been recommended that food should cooled to below 10"C in less than 90 minutes

(Sprenger, 1995) followed by storage below 5oC (Food Safety and Hygiene Working Group, 1997).

Inadequate cooling has been associated with 11-53% reported foodbome disease outbreaks (see Appendix

2.3), therefore consumers need to implement appropriate food safety behaviours to achieve adequate cooling

of foods to reduce the potential risks of foodborre disease, To achieve adequate cooling procedures it has

been suggested that foods should be divided into smaller quantities (USDHHS, PHS, FDA, 1999) and placed

into a shallow container (Farbel and Hughes, 1995) not exceeding 50mm in depth (DoH, 1993a) that allow

maximum heat h'ansfer through container walls (USDHHS, PHS, FDA, 1999). Foods that have been stored in

large or deep containers in refrigerators have been frequently implicated as contributing to cases of

foodbome disease (Bryan, 1988). Additional food safety practices that are needed to facilitate rapid cooling

include stirring of foods during cooling (HSA, EHD, 1997), loosely covering or leaving foods uncovered

during the cooling period to facilitate heat transfer from the surface of the food (USDHHS, PHS, FDA,

1999). In addition the use of cold water I ice is considered to increase cooling procedures (Ryno and

Leftwich, l98l;USDHHS, PHS, FDA, 1999). Cooling of cooked whole chicken and turkey carcasses has

been investigated and results have shown that when meat was not removed from the carcass before cooling

and subsequent storage, the internal temperature (during refrigeration) remained for 10 hours or longer, thus

allowing the multiplication of foodbome pathogens (Bryan and McKinley, 1974). Howeve'r-, removal of

chicken and turkey meat from carcasses followed by cutting up immediately after cooling has been shown to

significantly decrease cooling times (Bryan and McKinley,l974; Lewis e/ al 1953).

2. 4, 5. 5 Temperøture co ntrol: storflge.

Storage of food products above refrigeration temperature and below the recommended hot holding

tempelatule of 63oC (DoH, 1995) encourages proliferation of bacterial cells, germination of spores and
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possible toxin production to potentially dangerous levels. Inadequate temperature control during storage is

frequently implicated as a cause of foodborne illness (Knabel, 1995)' Indeed, in recent years inadequate

temperature control during storage of foods has been associated wíth 28-46'/' reported foodborne disease

outbreaks in England and Wales (see Appendix 2.3), Thus, it is important that consumels implement correct

storage pr-actices of foods in the home to reduce the risk of foodborne disease.

Experimental findings have illustrated the ease with which transferred organisms can grow on RTE

foodshrffs held at ambient temperature (Bradford et al. 1997).In addition, Escherichia coli 0151:H7 has been

found to survive or grow on salad vegetables at temperatures simulating temperature abuse (Abdul-Raouf el

al. lgg3;Richert et at,2000) and it has been reportedthat salmonella can grow on exterior and interior

surfaces of tomatoes at ambient temperature (zhuang et aL 1995), thus increasing the risk of infective food

poisoning. Reports have suggested that the rate at which egg contents change to permit the growth of

Salmonella enteritidis is related to storage temperature, and thus, fluctuating temperatures between 18-30"C

for prolonged periods of time (representing inadequate storage temperatures) allows a rapid growth of

Salmonella enteriticlis (Humphrey and Whitehead, 1993). Measures can be taken however to reduce the

relative risks that eggs and egg products present. To ensure that the growth of salmonellc is prevented, it is

recommended fbr consumers to stor.e raw shell eggs in the refrigerator (ACMSF, 1993a). Toxin-type food

poisoning can occur from the variably heat resistant spores of (e.g.) Bacillus cereus, commonly found in rice,

which can survive cooking processes and subsequently germinate when stored at ambient temperatures'

Prevention of this, and similar types of food poisoning is largely dependant upon effective temperature

control (Roberts, 1982).

The microbial lag phase and generation time of a bacterial population in food increases as refrigeration

temperature decreases (IFT, 1998). The recommended requirement from the Food Safety (Temperature

control) Regulations 1995 for storage of refrigerated foods is less than 8oc (DoH, 1995) and it is

recommended that refrigerators should be set to keep food at 5oC or cooler (Food Safety and Hygiene

Working Group, 1997). However, pathogens such as Listeria spp. and Yersinia spp' have been found capable

of gr.owing at 5oC and below, and it has been found that Staphylococcus úureus', Bacillus cereus and

salmonella spp. are capable of growth at temperatures slightly above 5oc (IFT, 1998). Indeed, Listeria spp'

in prepackaged salads held at 4oC for four days showed a two-fold increase in numbers, thereby indicating

that the organism can survive and multiply during refrigerated storage of the product (Sizmur and Walker'

1988). Similarly, other research has shown that Escherichia coli 0157:H7 can survive on vegetable produce
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stored at 4"C (Richert et a:.2000). Further research has suggested that the optimum temperature range for

chilled storage of meat is between -1oC and +2oC (Krockel and Hechelmann, 1999)'

An analysis of incidence of foodborrre disease suggests that there are substantial microbiological risks

associated with foods that are prepared and eaten by consumers on a regular basis' Many of the foods that are

brought into the domestic kitchen for preparation may be contaminated with harmful pathogens such as

Campylobacter spp., Salmonella spp., Escherichia coli, Listeria monocytogenes, Staphylococcus altreLls'

Bacillus cereus and Clostridium perfi"ingens and implementation of safe food-handling behaviours is

considered to be imperative to reduce the risk of foodborne disease. The most frequently implicated food

vehicles associated with foodborne disease include poultry (and poultry products), red meat (and red meat

products) and eggs (and egg products) and some vegetables. Consumer purchasing of poultry has increased in

recent years and preparation of raw poultry in the domestic kitchen provides opportunities for consumels' to

cross contaminate harmful pathogens in the kitchen environment. Raw poultry is an impoltant source of

Campylobacter and Salmonella and such pathogens are the most commonly identified causes of foodborne

disease in England, Wales and USA. Thus, implementation of safe food-handling behaviours is considered to

be essential during food preparation to minimise the risk of cross contamination and potential for foodborne

disease. The most frequently reported contributory factors associated with foodborne disease in the UK'

Europe, USA, and Australia were determined as inadequate cooking, improper holding temperatures and

temperature misuse. In addition to this, cross contamination is believed to be an important contributory factor

that causes many sporadic cases of foodborne disease. Overall, epidemiological findings suggest that

consumers are presented with many microbiological risks that need to be controlled during domestic food

preparation. Failure to implement appropriate control measures may result in the risk of foodborne disease,

thus highlighting the need for consumer food safety education'

2.5 RESPONSIBILITY F'OR FOOD SAFETY.

The prevention of foodborne disease involves co-operation of all stages of the food chain (ICMSF, 1988;

\ryHO, 1gg7), no one stage has sole blame or responsibility (ACMSF, 1991). Effective food safety strategies

require a dual approach for minimising the risks of pathogenic contamination (Gilbert, 1983; Gríffith' et al'

1995; Todd, 1989b) integrating education and regulation (Kaferstein, 1991). Food safety can be affected by

events at any stage of the food chain (Howells et al. 1990). Responsibility for provision of safe food involves

careful food-handling from farrners, food processors, transporters, importers, restaurants, supermarket

retailers and institutional food providers, governments (USEPA, USDA, DHHS, 1997) and ultimately the
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consumer, who has been described as the 'final line of defence'(ACMSF, 1991; Gilbert, 1983). In a

statement of general objectives and practices of the new UK Food Standards Agency it is stated:

,Just as those who produce ancl sellfood are responsiblefor its safety, consumers' have a role

to play in ensuring that the þod we eat is handled safeþ' (FSA, 2000a)'

The ACMSF (1990) have stated that due to widespread presence of micro-organisms in the environment,

animals and man, it would be unrealistic to expect that all food at all stages of the food chain to be totally

free of pathogens. Nevertheless, it is considered to be important that food produced for the consumer is of the

highest microbiological quality possible (ACMSF, 1990). However, an improvement of food safety practices

at all levels of food pr.ocessing and preparation is necessary to reduce the curently high incidence of food

poisoning (Phillips and George, 1994).

2.5.1 Responsibilities of the Government.

Food safety is an issue for which legulatoly authorities in almost any countly adopt a formal responsibiliry

(Jouve, 1998). Disease notifications, laboratory surveillance, outbreak investigation and research are all

required for effective epidemiological data collection (Guzewich et al. 1997). This information enables

trends, implicated foods and contributory factors that may be attributed to incidents of foodbome disease to

be identified. Accurate surveillance of foodbome disease is fundamental to the planning of food safety

education pr.ogranìmes and the development of prevention strategies (Kaferstein et al' 1997). In addition,

research, r.isk assessment and surveillance provide a basis to inform policy development and decision making

by the food industry and the Govemment in the area of food safety (ACMSF, 1991). The regulatory role of

the Government is important because it includes the development of legislation and its enforcement

(Kaferstein, 1gg7). It is then the responsibility of Environmental Health Officels (EHOs) to enforce

legislation and check that food hygiene standards are maintained in catering premises and retail

establishments, thereby ensuring that food produced is acceptable for consumption (Sprenger, 1995).

In the UK, the role of the FSA has assumed responsibilities that were previously in the remit of Ministry of

Agriculture, Fisheries and Food (MAFF) and The Department of Health (DoH). The FSA, which was

established in April 2000, is a UK body accountable to Parliament, The Scottish Parliament and to the

National Assembly of Wales and the responsible authorities of Northern Ireland (ADAS Consulting Ltd,

2000). Its primary aims include protecting public health and the interests of consumers in relation to food

(FSA, 2000a). The Agency is considered to be responsible for formulation and implementation of policies on

all aspects of food safety and standards (ADAS Consulting Group, 2000). Furthel'more' protection of the
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consumer thr.ough effective enforcement is of primary importance (FSA, 2000e). Interests of consumers will

be protected by three core values: a) to put the consumer first, b) to be open and accessible and c) to be an

independent voice (FSA, 2000e; FSA, 2000Ð.

Reflecting the recognition of responsibility for food safety, govemments' have set up national food safety

i'itiatives accounting for all stages of the food chain with overall aims of reducing foodborne disease. In the

UK, the 'Farrn to Fork' approach has been inhoduced to examine food safety and standards (FSA, 2000e)

and enable identification of the need for the implementation of preventative measures at key stages of the

food chain, fi.om the agricultural supply sector through to consumers (ADAS Consulting Group, 2000). In the

USA, the 'From Farm to Table' initiative was set up in 1997 with the overall goal of reducing the incidence

of foodborne illness to the greatest extent feasible (USEPA, USDA, PHHS, 1997). Similarly, in Australia a

.paddock to Plate' approach has been launched, to coordinate activities across the full spectrum of the food

chain (CDNANZ,1997).

2.5.2 Responsibilities of the food industry.

The food industry consists of a series of processes that transformbasic agricultural raw materials into a more

acceptable or more convenient forrns for consumer consumption (Strak e/ al. 1995). The food industry begins

with agricultural methods of production and / or rearing of animals on farms, followed by the manufacture

and dish.ibution ofprocessed foodstuffs, proceeded by wholesale, retailing and final preparation of foods in

catering establishments.

Provision of food will always present some biological risk (Griffith, 2000a) and it is the lesponsibility of the

food industry to provide food of a minimum risk for the consumer (Jermini, 1999). In the food industry, retail

and particularly catering establishments have the responsibility of being providers of food during the last

steps before purchase or consumption by the consumer (Griffith, 2000a). In order to ensure that this

responsibility is met, provision of proper premises and proper hygiene training is required, as well as

implementation of food safety measures. This may be achieved by implementation of Hazard Analysis

Critical Control Point (HACCP) which is a specific prevention shategy that has been developed to allow

str.uctured, systematic identification and control of food safety hazards for quality control (ICMSF' 1988).

The law requires a proprietor of a food business to ensure that key features of the HACCP approach are

implemented (Regulation a (3) of the Food Safety -General Food Hygiene- Regulations 1995), and ahazard

analysis is required to evaluate all procedures concerned with production, distribution and use of raw
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materials (Food Safety and Hygiene Working Group, 1997). Application of HACCP and risk assessment

techniques provides infornation to base preventative actions and control measures (Bryan, 1996) to prevent,

eliminate or reduce hazards, such as pathogens, to acceptable levels (Kliebenstein' 1995). Therefore,

potential food safety problems are minimised (Buchanan et al. 1995) and production of safe food is ensured

(NACMCF, 1992).

2.5.3 Responsibilities of consumers.

Consumers ar.e the important final link in the food chain to assure safe food consumption and prevent

foodbome illness (The Pennington Group, 1997; Zhang and Penner, 1999). Multiple food safety

responsibilities are required by consumers because they not only purchase and receive products but also

process and provide foods for themselves and for others (CDNANZ, 1997). Therefore Qonsumers' have

responsibilities as purchasers, storers, providers and processors of food and need to be conscious of the

nature and safety of food products (CDNANZ, 1997). Thus, food-handling practices employed by consumers

i1 the domestic kitchen influence the risk of pathogen multiplication, cross contamination to other products,

or destruction by thorough cooking procedures (Roberts et al. 1995a). Given that 92o/o women and 670/o men

prepare meals (if not every day) at least once or twice a week (Nicolaas, 1995) it is extremely important that

food is handled in a manner that does not increase the risks offoodborne disease. A great deal ofresearch has

been carried out on manufacturing, processing and distribution processes in the food industry, however, the

consumer remains the least studied, yet crucial link of the food chain'

2.6 THE DOMESTIC ENVIRONMENT.

2.6.1 The domestic environment as a location for getting foodborne disease.

Foodborne pathogens (see section 2.4.2) associated with a range of raw foods (see sections 2.4'3 and2.4.4)

are regularly bought into the domestic kitchen and transmission of such pathogens due to implementation of

unsafe food-handling behaviours (see section 2,4.5) within the household is seen to be inevitable (Jones,

1998). Thus, the domestic kitchen has been described as the'front line in the battle against foodborne

disease' (CFIA, 1998). Foodborne illnesses are most often caused by faults during the handling and

prepalation of food (Archer, 1986; Desmarchelier, 1996) and it is reported that a substantial amount of food

poisoning occurs in the home (POST, 1997). Cateing premises are subject to food legislation specifying

design, layout, construction and size requirements and food handlers frequently have had food safety

training. However, the domestic environment may have inadequate facilities for equivalently safe food
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preparation, consumers have no formal training and there is no regulations regarding the implementation of

appropriate food safety behaviours (Griffith and Worsfold, 1994a)' Thus, it is possible to see how foodborne

outbreaks may originate when food is prepared and served in private dwellings (Ryan e/ aI 1996)'

Reported incidence of foodborne disease associated with the domestic environment in the UK, Europe, USA'

Canada,Aushalia and New Zealandis variable and is based upon reporteð outbreaks'. Scott (1996) noted that

outbreaks of foodbome illness occurring in private homes are less likely to be reported than those in

commercial and public premises, however, it has been estimated that private homes in the uK have

accounted fbr more outbreaks of foodbome illness than the sum of all other reported locations (IFH' 1998b;

Scott, 1996). Indeed, infections attributed to the private home are believed to be three times more frequent

than attributed to canteens (Borneff et al. 1988). Thus, given the substantial under-reporting of foodborne

disease (see section 2.3.3) andthe fact that the majority of cases of foodborne disease are thought to be

sporadic (FSA, 2000b) the actual proportion of foodborne disease cases that occur in the home is likely to be

much larger than initially realised. Nevertheless, data from England, Wales, USA and Canada suggest

between 12-20% reported foodborne outbreaks have been athibuted to the home' Data from Australia and

New Zealand suggest between 20-50% foodbome illness has been atfributed to the home and data for some

European countries suggest that up to 95o/o of reported foodborne disease outbreaks in have been associated

with food prepared or consumed in the home. Overall, in Europe, FAO/WHO (2002) have stated that the

,private home is the single location where most fooclborne outbreaks occur'. Summarised data from

international and national studies reporting on the incidence of foodbome disease attributed to the home can

be found in APPendix 2.4a and2.4b'

The largest proportions of reported foodborne disease outbreaks associated with the private home have been

caused by Salmonelta (Tirado and Schmidt, 2000). However, as incidence of Campylobacter is largely

sporadic it is suggested that moïe cases of Campylobctcter infeclion may be athibuted to the home than

Salmonella.Experts have indicated that cases of home based foodbome illness may become mole prevalent

in the future due to consumers lacking time or familiarity with food safety issues (Kurtzweil' 1996)'

2.6,2 Bacterial contamination in the domestic environment'

The importance of the home as a location for acquiring foodbome disease has plompted the assessment of

levels of bacterial contamination within the domestic environment. surveys have evaluated the microbial

content of the domestic kitchen (cox er al. 1989; Spiers e/ al' 1995) and domestic environment (Beumer e/
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at. 1996; Finch e¿ al. 1978; Ojima et al. 2002; Scott el al. l98l; Scott el al. 1982). Other surveys have

quantified bacterial pathogens in the home and determined the effectiveness of cleaning agents and methods

(Cogan et al, 1999; Josephson et al, 1997; Rusin e/ al, 1998). Few surveys have evaluated microbial

contamination in the domestic kitchen after food preparation (Cogan et al. 1999; Gorman et al 2002;

Worsfold and Griffith, 1996a). Most studies have concluded that the domestic environment is an important

source of foodborne infections (ACMSF, 1990) and hygiene behaviour and / or cleaning practices need to be

improved to reduce levels of contamination in the domestic environment (Beumer et aI. 1996 Cogan et al.

1999;Mendes et al. 1978; Scott el al. 1982).

Research results have shown that the majority of domestic environments studied were contaminated with

pathogenic and non-pathogenic micro-organisms. Interestingly, two studies found bacterial contamination

levels in kitchens to be higher than i¡ bathrooms (Ojima et at.2002; Rusin ¿/ al. 1998). Finch e/ al, (1918)

reported that the normal domestic environment appeared to support a fairly wide range of bacterial species

and Josephso n et al, (1gg1) concluded that normal kitchens can be easily contaminated with a valiely of

bacterial contaminants including faecal coliforms, Enterobacteriaceae (such as Escherichia coli),

Campylobacter spp. and Salmonella spp.. Campylobacter spp. has also been detected from commercial and

domestic kitchens after foodpreparation (Cogan et al. 1999; Dawkins et al. 1984). Listeria spp. (including

Listeria monocytogenes) have been isolated from 20Yo domestic kitchens (Cox et al. 1989), and ftom 4lo/o

kitchens and bathrooms (Beumer et al, 1996) and both studies expressed concem for the implications of

human exposure to these pathogens in the domestic environment. Other organisms that have been detected in

the domestic environment includç Staphylococcør spp. (Josephson et al. 1997; Spiers e/ al' 1995;Finch et ql.

1978), Bacitfiis spp. and Micrococcus spp. (Finch et al. 1978; Scott e/ al. 1982; Speirs el al 1995), and

Streptococcus spp. (Scott e/ at. 1982). Furthermore, it has been reported that potentially pathogenic

Escherichia coli, Klebseiella pnneumoníae, and Enterobacter cloacae were the most frequently detected

species in the home (Scott e/ al 1982).

The type and density of bacterial contamination has been found to be influenced by the physical nature of the

site sampled (Gor-man et al. 2002; Scott el al, l98l). Contaminants detected from the majority of studies

were reported as being more commonly isolated from wet to moist locations (Cox et ql. 1989; Josephson el

al. l99j; Scott et at. 1982; Speirs e/ al. 1995) where survival and proliferation of organisms is favoured.

Scott e/ al. (1982) reiterated these findings and stated that detection of Enterobacteriaceae predominately

occurred from wet sites. The most common locations found to be more heavily contaminated with micro-
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organisms in the domestic kitchen were dishcloths, cleaning cloths, sponges, sink environments and towels

(Beumer et al. 1996; Cox et al. 1989; Finch et ql. l9l8; Josephson et at. 1997; Rusin el al' 1998; Scott et al'

l9g2; Speirs et at. 1995). Kitchen sponges and dishcloths are considered to be particularly conducive

environments for growth and survival of bacteria due to being continuously moist and supplied with nutfients

in the form of food scraps and organic matter (Doyle et at. 2000). Other locations that were found to be

contaminated included those frequently touched such as tap handles and fridge handles (Mendes et al. 1918;

Rusin e/ al. 1998). The frequent contamination of dishcloths and other wet samples with large numbers of

t.rrganisms including Enterobacteriaceae suggest that these locations may not just harbour the bacteria, but

also spread them round the kitchen during use (Doyle et al. 2000; Scott e/ al. 1982), Thus, it is suggested that

consumers use disposable paper towels for cleaning of surfaces in the kitchen, as opposed to dishcloths.

The potential spread and persistence of contaminants in the domestic environment has been recognised in

several studies (Dawkins et at.|984;Humphrey et at.200l; Scott e/ al. 1982; Slader e¡ al' 2001; Spiers el a/

1995). Indeed, during food preparation, pathogens such as Campylobacter, Salmonella' Escherichia coli and

Staphylococcus aureus are disseminated from infected foods such as raw chicken to hand and food contact

surfaces in the domestic kitchen (Gorman et at. 2002), thus increasing the potential risk for food poisoning.

Cumulatively data suggest that the domestic environment is a ubiquitous source of pathogenic micro-

organisms. It is possible for consumers to prevent pathogenic contamination of the domestic environment

during food preparation, by implementing appropriate food safety behaviours to prevent direct and indirect

cross contamination occurring from foods such as raw poulhy, raw meat and / or raw eggs. Such behaviours

include immediate and adequate hand-washing and hand drying after handling raw poultry, meat and / or

eggs and implementation of effective cleaning procedures, particularly including the use of disposable paper'

towels.

2.7 CONSUMER F'OOD SAFETY

Acknowledgement of the importance of adequate consumer food safety practices has been widely leported

(FSA, 2000b; Griffith et al. 1998;POST, 1997; Scott, 1996). A considerable amount of food preparation and

food-handling occurs in the domestic kitchen, so research and consumer education regarding the risk of food

safety malpractices is an essential element of preventing foodborne disease (Kaferstein, 1991)' A key to the

design of effective educational initiatives is an understanding of factors that influence an individual's
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behaviour (Middlestadt et al. 1996). Health-related behaviours, such as those related to food safety' are

considered to be influenced by a number of cultural, socio-economic and environmental factors, as well as

cognitive intrinsic factors such as knowledge, attitudes, beliefs and values (WHO, 2000b). Such cognitive

antecedents ar.e focussed upon as being the most important deter-minants that provide a rationale or

motivation for the behaviour (Connor andNorrnan,1999;Levy,2002). The more that is known about the

factors underlying performance or non performance of a health-related practice, the more successful the

design of interventions can be for influencing that practice (Strand, 1 999).

2.7.1 Sources of information about consumer food safety behaviour'

Information relating to domestic safety behaviour comes from two main sources, analysis of food poisoning

outbreaks and consumer based research studies (Griffith and Worsfold, 1994a). Epidemiological studies

provide quantitative data regarding contributory food-handling malpractices that have resulted in outbreaks

of foodborne disease. However, retrospective analysis of foodbome disease provides limited information

about consumer food safety behaviour, The accuracy and availability of data is limited due to difficulties of

recalling exact food consumption details and handling practices that may have occurred some time before the

illness is reported. Internationally, numerous consumer based research studies have taken place to evaluate

food safety practices of consumers. Different approaches have been adopted including questionnaire and

interview surveys, focus group discussions and observational studies'

2.7.2 Consumer food safety studies.

The purpose of conducting consumer food safety studies has been to ascertain how consumers' handle food

in their homes, determine consumers' knowledge of food safety, and examine why some safe food-handling

practices are or are not implemented. General knowledge of food safety and hygiene has been determined by

several workers (Meer and Misner, 2000; Shiferaw et a\.2000; Spriegal, l99l; Unklesbury et al' 7998), and

other workers sought to obtain an understanding and awareness of specific food safety issues (Beddows,

1983; FDA/FSIS, 2000; Griffith et al.2001; NCC, 1991; Woodbum and Van de Riet, 1985). Many studies

have assessed self-reported practices of consumers (Albrecht, 1995; Bruhn and Schultz, 1999; Feìn et al.

1995; Jones and Weimer, 1977;Meer and Misner,2000; Williamson e/ al. 1992), whereas others assessed

actual food-handling behaviours (Audits International, 2000; Jay et al. 1999a: Worsfold and Griffith,1991a;

Wolsfold, 1994). Some studies have investigated general attitudes towards aspects of food safety (FSA,

2000g; FSA, 2001e; FSA, 2002a; Jones and Weimer, 1977), and food standards in the UK (FSA, 2001e;

FSA, 2002a) and a few investigations have used the conshucts of psychological theories to attempt to
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understand the relationships between knowledge, attitudes, intention and behaviour of food safety practices

(Griffith et al. 2001; Mullan, 1997). The overall aim of the majority of studies undertaken was to provide

infomation for the development of effective communication strategies to promote safe food-handling

(Albrecht, 1995; FDA/FSIS, 2000; Sammarco and Ripabellí,1991;Walker, 1996; Williamson et al' 1992)'

2.7.3 When consumer food safety studies were carried out'

Over the past26 years at leastll consumer food safety studies have been carried out. The earliest study

obtained was undertaken in the late 1970's and the most recent in 2002 (see Table 2,3). Few surveys were

carried out during the 1980's when although safe food production was a priority, the importance of the

consumers, role in the food chain was not so widely appreciated. During the 1980's and early 1990's

international incidence of foodbome disease increased considerably and a variety of media 'food scares'

brought food safety issues to the attention of the consumer. As a consequence of these factors it was

recognised that there was significant potential for the domestic kitchen to be a significant origin of foodborne

disease. This prompted more interest in 'the consumer' and the consumers' role in production of safe food'

Consequently, many different organisations, research institutions and government agencies investigated

aspects of safe food preparation in the domestic kitchen. In the early 1990's, several studies and reports

emphasised that very little was known about the knowledge, attitudes and behaviours of consumers regarding

safe food-handling practices and microbial contamination (ACMSF,l99l; Griffith and Worsfold,l994a)'

Between 1gg0 - lggg more than 55 studies were completed, the majority (80%) of which were undertaken

between lggs - 1999. Since 2000, there have been a further 18 studies undeltaken. Reflecting the upward

trend of cases of illness resulting from foodborne disease, there has been an increased collection of data

detailing consumers' food preparation practices from all over the world.

Table 2.3. Number of consumer food safety studies conducted between 1975-2002 (n:77).

Years No. of studies completed n (%)

197'7 - 1979

1980- 1984

1985 - 1989

r990- 1994

1995 - 1999

2000 -2002

t (1%)

1(t%)

2 (3%)

11(14%)

44 (s7%)

18 (24%)

Chapter 2
41



2.7,4 Origins of consumer food safety studies.

Data presented in Table 2,4 shows the origins of consumer food safety studies under discussion, The majority

of studies were undertaken in the uSA (48%). More than half of the studies were carried out in uK and

Northern Ireland (40%),Aushalia and New zealand(8%), Europe (2%) andcanada (l%)'

Table 2.4. Table showing origins of consumer safety studies (n=77).

Location. Total no. studies comPleled' n (%)

USA

UK and Northern Ireland

New Zealand

Australia

Canada

Italy

Southern Ireland

37 (48%)

3t (40%)

4 (5%)

2 (3%)

1(1%)

| (r%)

1 (t%)

2.7.5 Research methods used.

Research methods used for data collection of consumer food safety studies include self-completion

questionnaires and interviews, (collectively known as surveys), focus groups and observational studies' Data

shown in Table 2,5 denotes proportions of studies undertaken according to research methods used'

Interviewing was found to be the most common methodology for obtaining information on consumer food

safety, accounting for 561l,o of studies, followed by self-completion questionnaires which accounted fot 29o/o

of studies. Research using focus groups accounted for 60/o of studies and use of the direct observation

technique accounted for 9o/o of studies,

Table 2.5. Methods of data collection for reviewed consumer food safety studies (n:77).

Method of Data
Collection.

Self-completion
questionnaires.

Interviews.

Focus groups.

Observational studies

Postal

Self-administered

Online

Telephone

Overall frequency of use

n (%o of total studies).

22 (29o/o)

43 (560/o)

s (6%)

Frequency of use by sPecific
methodology.

n (Yo of total studies).

e (12%)

tt (14%)

2 (3%)

te (2s%)

24 (31%)
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2.7.6 Content analysis of consumer food safety surveys (n--65)

Social surveys involve a quantitative method for collecting information from a population sample usually by

personal interviews or by self-completion questionnaires. Such survey methods have been used for the

assessment of knowledge of food-handling practices, foods at risk for hansmitting infection, recognition of

foodborne pathogens, self-reports of food safety behaviours, determination of food safety perceptions and

measurement of psychological influences towards food safety behaviours.

To obtain a better understanding of the reasons why individuals perfotm food safety behaviours, different

types of questions have been asked in interviews and questionnaires. Questions to identify attitudes and

knowledge of food safety behaviours have been included in a considerable proportion of surveys, as have

self-repolted practices (see Table 2.6). Cognitive factors determine whether an individual practices health

behaviours or not and are relevant to aspects of health promotion as they mediate the effects of other factors

such as social and demographic variables when attempting to change health behaviours (Connol and

Norman, 1996). For the majolity of consumer food safety research studies it has not been possible to make

direct observations of actual food preparation practices, therefore, asking questions based on self-report of

practices has been used as an alternative.

A breakdown of the types of questions included in all of the consumer food safefy surveys analysed can be

found in Table2.6. A content analysis of 65 food safety surveys (questionnaires and interviews) found that

13 (20%) surveys only included questions based on self-reported practices, only 1 (1%) survey was found to

be solely based on determination of consumer attitudes and 2 (3%) surveys were only knowledge based. The

majority of all surveys (45%) undertaken investigated self-reported practices with attitudes and knowledge of

food safety, 25olo surveys examined self-reported practice with knowledge, and 20%o werc solely based on

self-reported practices.

Table 2.6. Inclusion of self-reported practices, attitudes and knowledge in consumer food safety

surveys (n:65).

Self-reported
practice.

Attitude. Knowledge.
Occurrence in food safety

surveys n (%o of total)

/ : included in
analysed consumer food
safety surveys.

rY : not included in
analysed consumer food
safety surveys.

{
x

x
x

./

x

x

x

,/
./
x
x

x

2e (4s)

2 (3)

r 6 (25)

2 (3)

1 3 (20)

l(l)
2 (3)

Occurrence in food
safety surveys

60 (e2) 4e (7s)
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2.7.6.1 Knowledge.

Determination of knowledge is relatively shaightforward and information gained is likely to be an accurate

description of what issue is sought. In some surveys preceding a food safefy education initiative it is

necessary to determine the baseline level of knowledge consumers possess regarding behaviours targeted by

the initiative to assure a suitable level of education is provided. Indeed, it has been have stated 'food safety

education can accomplis'h a great deal if basic knowledge about human behaviour is taken into account

when health eclucation programmes are planned' (WHO, 1988, plO), Furthermore, determination of

consumer knowledge has been used to evaluate effectiveness of health plomotion initiatives after they have

taken place (Macdonald, 1998).

Research detailing health-related behaviours has suggested that individuals sometimes make rational

decisions about such behaviours when they are aware of and have some knowledge of the associated health

problems (Mclntosh et al, 1994). However, the acquisition of knowledge alone does not automatically

produce the corresponding behaviour, nor will it lead to corresponding behaviour changes (Ackerley, 1994).

Indeed, it is known that possession of knowledge of food safety practices does not always translate into

conect implementation of food safetybehaviours (Jay et al, 1999b; Meer and Misner,2000; Worsfold and

Griffith, 1997a). Nevertheless, the possession of knowledge allows consumers to make informed choices

regarding their actions when they are motivated to do so. The accuracy and extent of a persons' knowledge

can thelefole be ofmajor significance regarding corresponding behaviours.

Assessment of consumer knowledge featured in 7 5o/o of surveys carried out in the past 26 years. An analysis

of consumer food safety surveys indicated that consumer knowledge of specific food safety practices may

have improved since the 1980's (CFIA, 1998; Raab and Woodburn, 1997). Nevertheless, the level of

consumer knowledge deterrnined in food safety surveys has been varied, although the majority of surveys

analysed concluded that consumer knowledge of food safety is inadequate and requires improvement. Poor

knowledge may lead to implementation of common faults during food preparation that contribute to

foodborne disease (Kerslake, 1995). Generally, consumers have been found to possess insufficient

knowledge to ensure that food preparation in the home is performed so that the risk of illness is minimised

(Jay et at. 1999b). Many surveys have identified gaps in or a lack of such knowledge (ADA Conagra, 1999;

Albr.echt, 1995; AMI, 1996; Bloomfield and Neal, 1997; Hodges, 1993; Iay et al. 1999b; Sammarco and

Ripabelli, 1997; Woodbum and VanDeRiet, 1985; Woodburn and Raab, 1997). A recent survey canied out

by Albrecht (1995) found that consumers did not clearly understand or report implementation of safe food-
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handling practices however, another survey has indicated that 80% of consumers considered themselves to be

adequately informed regarding food safety (Bruhn and Schultz, 1999). Further research found that when

consumers were asked why they failed to implement appropriate food preparation behaviours, responses

showed that 40%o consumers did not know or were consciously aware that they were canying out

malpractices (Audits International, 2000)'

An analysis of consumer food safety suryeys has been undeltaken to determine consumer knowledge of key'

composite food safety behaviours. Data indicates that in recent years, between 75-100o/o of consumers

recognised hand-washing to be a necessary food safety action, although one survey indicated that only 45%o

of consumers knew that improper hand-washing could result in food poisoning (ADA Conagra, 1999).

Results suggest that up ro 36%o of UK consumers and up to 22o/o of American consumers do not recognise the

importance ofusing separate or adequately cleaned utensils for preparation ofRTE foods after preparation of

raw meat and poultry. Consumel knowledge determined for temperature control of foods has been varied.

Knowledge of the implications of undercooking appears to be known by the majority of consumers. For

example, 67-8g% of consumers have reported to know that undercooking is associated with the risks of food

poisoning. However, it has also been reported that only 15-20% of consumers know what the intemal

temperature of a piece of meat should be when it is considered to be safe to eat. Knowledge of cooling

principles has been largely understudied, however, the few results obtained have suggested that many

consumers are unaware of food safety risks associated with inadequate cooling. Furthetmore, knowledge of

storage temperatures showed that 93%o of consumers did not know the colrect refrigerator temperature and

25-31% of consumers did not know that storage of food at room temperature may increase the potential for

microbial growth and thus increase the risk of food poisoning. Descriptive findings detailing consumer

knowledge of important food safety behaviours can be found in Appendix 2.5.

2.7.6.2. Attitudes.

Consumer attitudes are considered to be cenhal to understanding actual behaviours (Downie et al. 1998). A

substantial amount of ambiguity and disagreement exists regarding attitude definition, how attitudes are

for-med and changed, and what role, if any attitudes have in influencing or determining behaviour (Fishbein

and Ajzen, 1975). However, an attitude is typically viewed as being an underlying variable that is assumed to

guide or influence behaviour (Fishbein and Ajzen, 1975). One definition suggested is:

'an attitufle is a learnecl preclisposition to think, feel and act in a particular way towards a

givenobjectorclassofobjects'(RibeauxandPoppleton,l978,p138)'
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This definition not only describes the three aspects of an attitude (cognitive, affective and conative

components) (see Figure 2.2) but it also gives an indication of attitude structure and also suggests that

attitudes are seen to be related to behaviour (Downie et al. 1998). This multi-component sttucture of an

attitude has been adopted almost universally (Ajzen and Fishbein, 1980) and is also described by other

workers (Fishbein and Ajzen, 1975; Gross, 1999; Schiffman and Kanuk, 1991; Stroebe and Stroebe, 1995).

Figure 2.2 The multi-component model of an attitude (based on Ribeaux and Poppleton definition),

(Downie et ø1.1998').

It has been stated that a belief is a component part of an attitude (Bennett and Murphy, 1999; Downie et

al.l998; Stroebe and Stroebe, 1995), thus, for purposes ofthis thesis attitudes and beliefs will be categorised

as stated in the above definition.

The association between attitudes and behaviour has been discussed by numerous social psychologists and

findings between the attitude-behaviour relationship have not proved to be simple (Stroebe and Stroebe,

1995). In the past, social scientists assumed that attitudes could be used to explain human actions, as attitudes

were viewed as behavioural dispositions (Azjen and Fishbein, 1980). A large number of studies have

examined the relationship between the two variables, however results have been inconclusive and doubts

have been raised regarding the association between attitudes and behaviour. The first sociologist to present

evidence that suggested there was no correspondence between attitudes and associated behaviours was La

piere (1943), and this particular study has been cited on many occasions. A review of several aspects of the

attitude-behaviour relationship has provided little evidence to support that underlying attitudes do influence

behaviours (Wicker, 1969). This review indicated that correlations between measures of individual attitudes

Cognitive component
. Concerns an individuals beliefabout an attitude or an object.

. Representation of an individuals own or indirect evaluation of the

object, based on facts - collected or acquired.

Affective component
. Includes evaluative aspect based on feelings, likes, dislikes and

emotions in relation to the attitude object.
. Expressions ofthe cognitive element of an attitude.

Conative component
. The behavioural component ofan attitude.

¡ Includes verbal and non-verbal, including consciously effected

actions and physiological reactions.
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and direct measures of associated behaviour were particularly low. Other workers have also discussed the

disparity between attitudes and behaviour (Augoustinos and'Walker, 1996; Azjen and Fishbein, 1980; Azjen

and Timko, 1986; Fishbein and Ajzen,1975; Shepherd, 1995; Shepherd et al' 1995; Stroebe ad Shoebe'

1995). Despite such f,rndings, the basic assumption that human behaviouf is determined by attitudes

continues to persist (Fishbein and Ajzen, 1975) and attitudes still form an impoltant subject for psychological

and behavioural research (Bennett and Murphy, 1999)'

As the attitude-behaviour association has proved to be less than straightforward, various social cognition

models and behavioutal theo¡ies to have been developed in an attempt to understand the associations between

cognitive variables andbehaviour (see section 2.8.3.2). Attitudes are important components in these models

as they, along with other cognitions, are considered to shape behaviour, differentiate between individuals and

are open to change, thus represent a route for influencing performance of health behaviours (Connor and

Norman, 1999). It is therefore important to determine attitudes towards behaviour for development of

effective health education strategies. Research determining consumer attitudes and behaviour related to food

safety has been lacking. However, such research is required to facilitate a better understanding of food safety

behaviours and to aid the development of food safety education initiatives (see Chapter 3.0).

2, 7. 6, 3 Self-rep o rted Practices.

Self-repofted practices are personal accounts of actions, which may or may not reflect actual behaviours.

Data from self-leport questions may provide valid information of awateness or indirect knowledge about

.correct' behaviours rather than 'actual' behaviours, so may not give an accurate representation of what a

respondent's true behaviour actually is. Social scientists have suggested that a respondent may claim to carry

out the perceived 'correct' behaviours opposed to behaviours perceived to be undesirable, thereby providing

a response to represent a positive image (Bowling, 2000). This concept is known as 'social desirability bias'

and is reported to occur more frequently in questionnaires and telephone interviews than face-to-face

interviews (oppenheim, 1998). An evaluation of self-reported data that has been subject to social desirability

bias could result in misleading findings (Curtis et al, 1993) and indeed, some consumer food safety surveys

have acknowledged the limitations of interpreting self-reported data (Altekruse et al' 1999;Yang et al, 1998)'

The majority (92%) of consumer food safety interviews and questionnaires analysed(n:65) have included

questions based on self-reported practices. Self-reported responses from several surveys have suggested that

reporled malpractice's and misunderstandings of safe food-handling occulwith respect to all factors that are
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known to contribute to food poisoning. An ovemll assessment of interview responses from an American

survey found that 98%o of food preparers reported at least one unsafe practice (Woodburn and Van De Riet,

1985). A moïe recent survey canied out by Altekruse et al. (1996) indicated that unsafe food hygiene

practices were reported by one third of respondents. It was apparent that questions relating to hand-washing

and use ofseparate or washed utensils for preparation ofraw and cooked foods during food preparation were

issues investigated most frequently.

An analysis of self-reported practices determined in consumer food safety surveys has been undertaken for

key composite food safety behaviours. Results have found that between 62-100% of consumers have reported

to always or usually wash their hands after handling raw meat and poultry and 87-92%o of consumers have

reported to always or usually wash their hands with soap and water before handling food. Data denoting self-

reported actions related to cross contamination of pathogens from raw meat and poultry to RTE foods during

food preparation show discrepancies in findings. For example, although 7l-80% of consumers have reported

that they never use the same plate for raw and cooked meat, up to 76%o of consumers have reported they

always / usually use separate utensils (e.g.) chopping board for preparation of raw meat and cooked foods.

Thus illushating responses that may have been subject to social desirability bias. Self-reported cooking

practices indicated that the majorify (85-98%) of consumers assessed adequate heating using subjective

measurements and only 12-24% reported to use a meat / food thermometer to check the 'doneness' of meats.

The majority of consumers who responded to food safety surveys have indicated they implement

inappropriate cooling practices, largely based on leaving foods at room temperature for lengths of time that

would allow growth of micro-organisms that could potentially cause foodborne disease if consumed.

Reported storage practices mainly concerned refrigerated storage of foods. Results indicated that although

9l%o of consumers reported to keep raw meat, fish and poultry separate from other foods, 12-48% of

consumers reported to store their raw meat and poultry on the top or middle shelf of the fridge, thereby

increasing the potential for cross contamination of pathogens to foods that may be stored on shelves below.

Detailed findings denoting consumers' self-reported practices of key food safety behaviours from consumer

food safety surveys can be found in Appendix 2.6.

2.7,6.4 Discrepøncies between consumer food søfety knowledge and self-reported prøctices.

Research has shown that consumer food safety knowledge has failed to correlate with self-reported practices

concerning important food safety behaviours (Albrecht, 1995; Altekruse et ql. 1996; Meer and Misner, 2000;

Williamson et al. 1992). Albrecht (1995) found that a number of respondents knew about the concepts of
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proper food-handling, but did not report to put those concepts into practice. Similarly, Altekruse et al. (1996)

revealed that between 20-21% of consumers demonstrated they knew of safe food-handling behaviours to

reduce the risk of food poisoning, yet failed to report a corresponding safe practice. The same disparities

were not observed for adequate cooking of meat and poultry, where more consumers reported to selve

adequately cooked meat than knew adequate cooking of meat reduces the risk of food poisoning (Altekruse er

al. 1996). Overall, surveys determining knowledge and self-reported practice have found that knowledge of a

terïn or concept, does not always correlate with the appropriate self-reported, safe food preparation practice

(Williamson et al. 1992). Other consumer food safety studies that have made inferences regarding this

disparity that has been deterrnined in consumer food safety research including ADA Conagta, (1999),

Griffith et al. (1998), Raab and Woodbum, (1997) and Worsfold and Griffith, (1997a). Detailed findings

from consumer food safety surveys that have compared knowledge and self-reported practices can be found

in Appendix 2.7,

2.7.7 Focus group data.

The use of focus groups as a means for obtaining consumer food safety information is a relatively under-

utilised research method, although has been increasingly adopted. This research method is based on carefully

planned group discussions designed to obtain attitudes and perceptions on a defined area ofinterest (Kruegar,

1998). Focus groups are known to be particularly effective for providing information abott why people think

or feel in the way that they do, and group interaction provides a greater insight into why certain opinions are

held (Kruegar, 1994). To date, otly 6%o of consumer food safety studies have used focus groups to ascertain

inforrnation about consumer food safety.

In the UK, focus groups have been used to investigate public attitudes towards food safety and elicit

expectation of the Goverlment (FSA, 20009). In the USA, group discussions were used to determine

per.ceptions about the use of thermometers when cooking meat and poultry products to aid development of an

effective consumer food safety education campaign (Koeppl, 1998). Findings from the UK focus groups

suggested that few people have food safety issues on their minds when they go shopping, and substantial

scepticism was ascertained regarding the UK food supply, food producers and food scares (FSA, 20009).

Per.ceptions of specific food safety behaviours, the home as a point of source for incidence of foodbolne

disease and perceptions of food safety education were not investigated. Focus groups undertaken in USA

determined less positive self-reported behaviour than previous quantitative consumer food safety research. In

addition, further insight was obtained regarding implementation of food preparation practices related to
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cooking of foods. For example, in group discussions, consumers described how they usually assessed end of

cooking, by 'wiggling the leg, if íts loose, it's done' and'the smell tells you its close to being done' (Koeppl,

1998). Thus, richer information about consumer food safety behaviours may be obtained using informal

group discussions / focus groups opposed to using the more frequently utilised quantitative suryey methods.

2.7.8 Observation data.

Observation is a method used for understanding complex behavioural situations mote accurately (Bowling,

2000). Obselvation does not depend on second hand repolted accounts of behaviour from respondents who

may have put their own interpretation on events (Saunders e/ al, 2000). Seven consumer food safety studies

identified have used observational techniques to obtain data detailing actual food safety behaviours. Valious

methods of obselvation have been used to collect information about consumers actual food safety behaviours

in their own homes, such as personal direct observation or observation using video recordings. Four

observational studies have been undertaken in USA (Anderson et al. 2000; Audits International, 1998; Audits

International , 1999; Audits Intemational, 2000), one in Australia (Jay et al. 1999a) and two in the UK

(Mullan, 1997; Worsfold, 1994). Although providing useful and valuable data, such food safety studies have

been subject to a variety of limitations. To date, none of the studies have assessed the reliability of

observational methods used and all observations have taken place in uncontrolled consumer home kitchens,

As an alternative, a controlled, naturalistic environment that could facilitate replicate meal preparations could

be used to deterrnine consistency of food safety malpractices implemented over time, as well as provide a

means for evaluating intervention effectiveness. A variety of methods for recording food safety malpractices

have been used, although to date, none have accounted for frequency of all malpractices or provided an

objective measurement of food safety malpractices that accounts for associated microbiological risks of

implementation. Issues related to observation of consumer food preparation behaviours have been discussed

in more detail in Chapter 5.0.

Overall, findings from observational studies have provided more accurate inforrnation detailing actual

consumer food safety behaviours, as opposed to second hand reports obtained from surveys. All of the

studies found that the majority of consumers implement many food safety malpractices including behaviours

that may result in temperature abuse and behaviours that may result in cross contamination of harmful

pathogenic micro-organisms from raw meat and raw poultry within the domestic kitchen. Thus, many

consumers' food preparation behaviours in the domestic kitchen may increase the potential risks of

foodbome disease.
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2,7.8.1 Discrepøncies between knowledge, self-reported practices ønd observed behaviour.

Assessments of food safety knowledge and observed food safety behaviours have featured in several

American studies (Anderson et al.2000; Audits Intemational ,1999), and in an Australian study (Jay et al,

1999a). Each of the studies demonstrated that possession of knowledge did not correlate with actual food-

handling performance. For example, although nearly all American consumers rated eating a lettuce

moistened with raw poultry dripping as a 'risky' food-handling behaviour, observations of food preparation

practices showed 98%, of the same consumers cross contaminate RTE foods with raw meat and raw egg

(Anderson et al. 2000). Nevertheless, lack of knowledge did not mean that a violation was imminent, for

example, although only 7o/o of consumers knew adequate temperatures for foods to be cooked, yet >80% of

consumers were observed to cook their foods to proper temperatures (Audits Interrational , 1999). Australian

data also revealed that there was significant variance between stated answers (given on a questionnaire) and

observed (via video monitoring) food-handling and hygiene practices (Jay et al, 1999a). Nineteen percent of

consumers who claimed to have soap available in the kitchen, did not, and similarly, almost half of

consumers did not use a detergent or cleaner for cleaning kitchen surfaces even though having previously

stated the contrary (Jay et al. 1999a). Due to such discrepancies between knowledge and actual behaviour

workers have concluded that knowledge is a poor indicator of actual behaviour and when it comes to food

safefy, it is difficult to measure what the general population does by what they know (Audits International,

1999). See Appendix 2.8 for data denoting intra-study comparisons between knowledge and observed

behaviours.

A compalison between self-reported practices and actual observed behaviour has been researched by

Anderson et al. (2000). Results summarised in Appendix 2.9, show that substantially larger proportions of

consumers reported to implement safe food-handling behaviours than actually performed them. For example,

although nearly all respondents (87%) reported to wash their hands before food preparation, observational

findings showed that less than half (45%) actmlly did so. Thus suggesting that self-reports of food safety

practices may not be a reliable indication of actual behavrour.

Intra-sítdy comparisons between observed food safety malpractices, knowledge and self-reported practices

indicate that discrepancies exist between what consumers know, what they say that they do and what they

actually do. In addition, findings show that observed food safety behaviours are considerably worse than self-

reported practice and reports of knowledge. Thus, results suggest that observations of food preparations in
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the domestic kitchen provide more accurate and reliable representation of consumer food safety behaviours

than measures of knowledge and self-reported practice.

Inter-study comparisons of consumer knowledge, attitudes, self-reported practices and actual behaviour from

international consumer food safety studies reiterate findings from the intra-study analyses. Thus,

discrepancies between cognitive antecedents that may influence food safety behaviours and actual food

safety behaviouls are highlighted. For example, 82-l00yo of consumers knew that hand-washing was

necessary before handling RTE foods and after raw foods such as raw meat and poultry, 95-100% consumers

expressed a positive attitude towards hand-washing,62-92%o reported to implement acceptable hand-washing

behaviours. However, between 75-100% of consumers failed to implement acceptable hand-washing and

hand drying behaviours when necessary during food preparation. On the whole, the inter-study comparison

of findings showed that the majority of consumers demonstrated knowledge, expressed a positive attitude and

self-reported acceptable food safety practices. However, observation findings showed that the majority of

consumers also failed to implement corresponding food safety behaviours to prevent cross contamination of

pathogens in the domestic kitchen and practices to prevent the risk of undercooking. Insufficient data was

available to make inter-s[tóy comparisons between knowledge, attitudes, self-reported practices and actual

behaviour for behaviours associated with cooling and storage of foods. Further research is required to

deterrnine consumer attitudes towards food safety behaviours, particularly for cooling and storage practices.

In addition, quantifiable observational data detailing specific food safety behaviours, particularly with

regards to the frequency of observed practices, is required to realise the extent that food safety malpractices

are implemented during domestic food preparation. Summarised findings from the inter-stùdy comparison of

knowledge, attitudes, self-reported practices and observed food safety behaviours for important composite

food safety malpractices can be found in Appendix 2.10.

2.7.9 Gaps in research of consumer food safety.

An analysis of consumer food safety studies to date shows that a substantial amount of research has been

conducted to identify consumer knowledge and self-reported behaviour of food-handling practices in the

home. However, it is apparent that there is a lack of data available detailing consumer attitudes towards food

safety in the domestic kitchen. Thus, there is a need for research to identify consumer attitudes towards

specific food safety behaviours to attempt to increase understanding of why some food safety behaviours are

performed and others are not. In addition to this, given the discrepancies identified between knowledge, self-

leported practice and observed food-handling practices, further work is required to assess and quantify the

frequency of consumer food safety behaviours. To date, published research detailing observed food safety
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practices have occurred in consumers' home kitchens. However, assessment of actual food safety behaviours

in a controlled, yet naturalistic model environment would enable direct comparisons of food safety

performance between different groups of consumers and the potential for evaluation of the effectiveness of

food safety interventions.

2.8 CONSUMER FOOD SAFETY EDUCATION.

An improvement in consumer food safety behaviour is likely to reduce the risk and incidence of foodborne

disease. A reduction of foodborne disease in the general population depends on positively altering the

behaviour offood-handlers (Howes et at. 1996), Food control authorities cannot intervene in every household

(WHO, 2000b), therefore educational initiatives are required to leduce incidence of foodbome illness within

the food safety continuum from 'farm to table' (Meer and Misner, 2000).

To effectively decrease food poisoning incidence, educational strategies are required to reduce prevalence of

behaviours associated with foodbome illness, increase consumer awareness of risks, and motivate consumers

to change unsafe behaviours (Yang et al. 1998).It has been suggested that the use of information related to

the food habits and beliefs of consumers is essential if the disease control messages are to effect behavioural

change (Ehiri and Morris, 1996). To maximise the effectiveness of food safety educational initiatives,

str-ategies should be based on knowledge of consumer attitudes towards food safety behaviours, actual food

safety behaviours and an understanding of receptivity for advice and preference for sources and message

types.

2.8.1 National and International consumer food safety education strategies.

As described in section 2.5.l,national and international food safety initiatives have been set up to account for

all stages of the food chain including the consumer. For a list of current and previous national and

international consumer food safety initiatives identified see Table 2.7. In addition, the following

organisations in the UK are known to provide food safety interventions for consumers: The Food Safety

Advisory Centre, Foodlink, The British Egg Information Serrrice, The Chilled Food Association' The British

Chicken Inforrnation Service, The Meat and Livestock Commission, Sainsburys (particularly for promotion

of Microban@) and other supermarkets, Domestos Food Safety Advisory Board, Milton sterilisers and local

Environmental Health Departments. It is also noted that a vast amount of çonsumer food safety advice for

consumers is available on the Intemet from smaller, less known organisations, University research groups,

extension services and government organisations. The effectiveness and reach of such materials has not been

ascertained.
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Table 2.7 National and International food safety education initiatives.

Year Country Food Safety Initiative Implemented by whom

2002

1991-1995

1993-2002

1998-2002

1999-2002

UK

UK

UK

USA

USA

Food Hygiene Campaign (for caterers and
consumers based on the 4C's)

Foodsense leaflets

National Food Safety Week

Food Safety Education Month

Fight BAC!rM Campaign (for targeted consumers
based upon the '4 simple steps for food safety'

FSA

MAFF

Food link

USDA, FDA

Partnership for Food Safety
Education.

To achieve the FSA target for foodbome disease reduction (FSA, 2001c; Hilton, 2002) a national food

hygiene campaign has been implemented in the UK. The campaign is based upon increasing awareness and

understanding of 'The 4 C's' (cleanliness, cooking, chilling and cross contamination) (Boville, 2002). To

date, a variety of media based interventions have been developed, for example a 'Preventing food poisoning'

leaflet has been designed for all consumers and catering establishments (Boville, 2002).

In 1999, The Fight BAC! National Food Safety Initiative was set up to provide targeted information for

consumers in USA. The Fight BAC! Campaign is a product of the Partnership for Food Safety Education

which is a unique public-private partnership of government and consumer groups dedicated to increasing

awareness of food safety and reducing the incidence of foodborne illness (Partnership for Food Safety

Education,200l). The Campaign is based on four food safety messages ('Clean'-wash hands and surfaces

often,'separate' - don't cross contaminate,'Chill'- refrigerate properly and'Cook'- cook to proper

temperatures) (USDA, FSIS, FSES, 2001) and BAC! a big, green bacterium character has served as the focal

point to the campaign (Partnership for Food Safety Education, 2001). A recent addition to the Fight BAC!

initiative has been the introduction of 'Therrny' a cartoon thetmometer. Such a character has been used to

support the Fight BAC! message of 'Cook'based on studies that have indicated there is significant risks of

foodborne illness when the colour is used to judge when a food has been cooked to a safe temperature

(USDA, FSIS, FSES, 2001). Intervention materials have not only been targeted at specific food safety

behaviours but also for specific groups of consumers and have included a wide range of media fotmats, some

of which have been interactive.
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2.8.2 General sources of food safety education.

2.8.2.1 The Mass Media.

Consumers are exposed to many sources for food safety information namely encompassed within the realms

of the mass media. As the media permeate everyday life, reaching the majority of the population by one or

several of modes of communication (RUHBC, 1995), its potential for influencing public attitudes and

behaviours is well recognised (Chipman et al. 1996).It is considered that the impact of the mass media on

food hygiene may be greater than in other areas of health education (Griffith et al. 1994).Indeed, the mass

media has been shown to be an important source of information for food and nutrition (Griffith et al. 7994;

Moore et al. 1992). Two key features of the mass media include the large audience but no interpersonal

communication between the originator of the message and the audience (Tones and Tilford, 1996).

The role of the mass media for informing consumers about food safety risks is of critical importance

(Beardsworth, 1990) and the media have a responsibility to ensure that advice they provide is accurate and

adequate (Griffith et at. 1994), Although media coverage of food safety issues in recent years has heightened

consume1awareness of microbiological safety (Ollinger-Snyder and Matthews, 1994), it has also increased

consumer concern and confusion (V/heelock, 1989). Chipman et al. (1996) acknowledged that the

considerable challenge that exists to create messages that are perceived to be objective and unsensational, yet

maintain the inte¡ests of viewers and readers. Indeed, the media have been responsible for sensationalising so

called 'food scares' whereby consumers' initial anxieties regarding the issue are commonly amplified

(Beardsworth, 1990). For example, in response to the Salmonella in eggs 'scare' in 1988, consumers'risk

perceptions increased not only to the same level of the actual risk, but also to a level far greater than the

actual risk (Mitchell and Greatorex, 1990). In addition to this, adverse media coverage has resulted in

consumer confusion because conflicting information has been received from different sources (Wheelock,

1939). It is concerrring to realise that many consumers have obtained information about food safety from

such 'food scares' (NCC, 1991). Consumers need to receive consistent food safety information to not only

prevent panic instigated by careless communications (Scroggins, 1993) but also to promote safe food-

handling behaviours in a manner that is accurate and credible.

2,8,2.2 Leaflets, posters, vìdeos and television us sources offood søfety information.

Channels and sources generally used in public communication efforts include a variety of formats such as

television, radio, posters, leaflets, newspapers, cookery books, magazines and reminder aids. Although
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limited research has been conducted to evaluate the effectiveness of different intervention types, it has been

reported that the potential effectiveness of different media does vary considerably, despite having coÍunon

characteristics (Tones and Tilford, 1996).

The production and distribution of leaflets is considered to be a mainstay of health education and promotion

activities (Fraser. and Smith, 1997) however, the effectiveness of communication using written information in

the form of leaflets has been widely debated. Some workers have reported that leaflets alone have resulted in

an increase of knowledge for the short and long tetm (Paul and Redman, 1997), and other research has

indicated that printed leaflets can bring about positive attitude change (Harvey et al. 2000). other studies

have reported the contrary, for example, after leaflets had been personally given to patients by GPs, recall of

such leaflets was less than50o/o (Tones and Tilford, 1996). Thus suggesting that the leaflet had little or no

impact on a large proportion of persons that it was given to, In addition it has been questioned whether

leaflets given to or picked up by consumers are actually read (Bennett and Murphy, 1999). After

implementing evaluative research with nutrition based leaflets, Nichols et al. (1988) concluded that mass

dishibution of leaflets may not be an effective method of health education. Nevertheless, there is evidence to

suggest the appropriate use of leaflets can be effective in helping people make changes (Fraser and Smith,

1997) yet no available data suggests that leaflets alone can bring about actual behavioural change. It is

believed that the real value of leaflets lies in their combined use with other strategies, especially those

concerning interpersonal support (Griffith et al. 1994; Tones and Tilford, 1996)' Furthelanore, it is considered

that significant changes in recall, knowledge and behaviour are most likely when a leaflet comes from a

reliable source and is used in conjunction with interpersonal communication and other educational resources

in a familiar context (Bennett and Murphy, 1999)'

Other sources of food safety information such as posters, newsletters, recipes and reminder aids have

received less attention in terms of researched effectiveness than sources such as leaflets, however they remain

to be utilised for health education purposes. Appraisals of the use of posters for health education have

demonstrated a very low effectiveness when used without interpersonal support (Tones and Tilford, 1996).

For example, a study by Cole and Holland (1986) reported that only 8olo women could accurately remember

seeing posters displayed on a health centre waiting room wall, suggesting that the posters had proven to have

little or no effect. Research has shown that use of strategically placed reminders to aid hand-washing

compliance in hospitals can have a modest but sustained effect (Naikoba and Haywood, 2001). It has been

reported that women's magazines have a particularly strong influence as a source of information about food
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and nutrition (Moore et at. 1992). Furthermore, cookery books are considered to be a logical source of food

safety inforrnation, as recipes could be a source of precise appropriate control measures (Griffith et al' 1994) '

Indeed, Griffith et al. (1994) reports that cookery books are a missed health education opportunity with

respect to food safetY.

Limited 
'esearch 

has assessed the effectiveness of television and videos for improving food safety behaviours

of consumers. A video is considered to offer great potential as a teaching aid because it avoids some of the

limitations of written material such as reliance of reasonable standards of literacy (HEA, 1996), Evaluations

of the use of a video, in terms of effectiveness and the importance of its role in health education, have

demonstrated that a video can be used to good effect as part of a carefully designed educational strategy

(Eiser and Eiser, 1996).

Hygiene messages projected onto TV cookery prograrnmes have been found to be variable. A survey of such

prograrnmes revealed thatl6Yo demonstrated good personal habits, however, other critical practices relating

to effective temperature control or practices designed to eliminate cross contamination were poorly dealt with

or not mentioned at all (Griffith et al, 1994).Interventions that depend on passive exposure to information

generally have been found to have no effect (Eiser and Eiser, 1996), so in view ofthis the need for TV cooks

to demonstrate good practice is questionable. However, if a TV cook not only fails to implement good

practice, but also revels in bad practice then the opposite message concerning the value of food hygiene may

be üansmitted to consumers (Griffith et al. 1994). Ovelall, food safety information sources that are liked and

considered similar to the consumer are more likely to play an important part in changing resistant attitudes

and behaviour (Bennett and Murphy, 1999). FurtheÍnore, it is suggested that messages from multiple sources

should be utilised to convey infornation to the public (Bruhn and Schultz, 1999)'

2.8.3 Approaches to food safety education.

2.8.3.1 Traditional approach to food søfety education'

Traditional approaches to food safety education tend to have had a negative focus that addresses prevention

rather than positive heath (Downie et al. 1998). In addition, conventional approaches to food safety education

have been mainly .exper.t driven' and largely based on the provision of educational materials. A common

fault of public health programmes is to rely solely on clinical and epidemiological research as the basis for

message development. Thus, the 'facts' about a specific health behaviour may be presented upon the

Chapter 2
51



assumption that exposure to such 'facts' will lead to the desired behaviour (Sutton et al. 1995). A problem

common to food safety education is the assumption that food handlers are ignorant of hygiene principles

(Ehiri and Morris, 1996). However, epidemiological evidence shows that most cases of foodborne disease

result not only from ignorance of good practices, but also from a failure of apply learned techniques (Ehiri

and Morris, 1994). On the whole, traditional food safety education interventions have aimed to provide

knowledge and an increased awareness of food safety issues, on the assumption that consumers will make

inforrned and correct decisions about their own food safety behaviours. Communication of these messages

has mainly involved widespread distribution of knowledge based inforrnation using the mass media directed

at large numbers of people (Freimuth et at. 2000). Although knowledge of the consequences of unsafe food-

handling practices can enhance consumer motivation to change behaviour (Bruhn, 1997), a substantial

amount of research has established that provision of knowledge does not necessarily translate into practice

(Ackerley, 1994; Curtis et al. 1993; Nichols et at. 1988; Pinfold, 1999). The haditional approach to food

safety education has had limited success and it is accepted that haditional methods have failed to meet the

challenges of primary food safety problems (Ehiri and Moris, 1994).It has been suggested that the future of

hygiene promotion should be based on the analysis of the specific needs of the target audience (Rennie,

1 995 a).

2.8.3.2 The use of psychological models in heolth education.

Increasingly the use of social cognition models and concepts taken from the models have been used as a basis

for health education programmes (Rutter and Quine, 2002). Three models that have been commonly used to

attempt to explain health-related behaviours and as a basis fol health education include the KAP model, The

Health Belief Model and The Theory of Reasoned Action / Planned Behaviour.

The K¡owledge, Attitudes and Practice (KAP) model is considered to have been one of the most widely used

models when developing health education programmes (Hamilton et al. 1980). The KAP model postulates

that an individual's behaviour is dependent upon knowledge and attitudes, and thus suggests that the

provision of information alone will lead directly to an understanding of the need for a change in attitude and

consequently modification of a practice (Rennie, 1995a). However, research has shown that provision of

knowledge alone will not lead to a change in behaviour (Ackerley, 1994). Use of the KAP approach surmises

that a greater. imporlance is attributed to knowledge as a preoursor for behavioural change and less

importance is given to attitudinal effects and hence health education attempts using this approach have

generally failed (Rennie, 1995a).
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The Health Belief Model (HBM) has been applied extensively to issues related to preventative behaviour

(Van der pligt, 1994) and it has been recommended that consideration of HBM dimensions be part of health

education programming (Janz andBecker, 1984). This model assumes that health behaviours are functions of

four key beliefs, namely perceived susceptibility, perceived severity, perceived efficacy and perceived

barriers to implementing the desired behaviour (Strand, 1999). For food safety behaviours to occur the HMB

surmises that a person must feel threatened and have an incentive to take action, in addition percieve

themselves competent to carry out that action (Schafer et al. 1993). Support for the prediction of health

behaviours using the HBM has been contradictory (Ogden, 1996). Nevertheless, research of applications of

the HBM have indicated that it can provide a helpful framework for interpreting non-compliance health

behaviours (Maiman et al. 1977) despite this however, applications to food safety have been limited (Trenda

and Hilliers, 1997).

The Theory of Reasoned Action (TRA) (Ajzen and Fishbein, 1980; Fishbein and Ajzen,1975) and Theory of

planned Behaviour (TPB) (Ajzen, 1991) are considered to be general models of decision making which have

been used to attempt to predict behaviour (Bennett and Murphy, 1999). The basis of TRA is that the most

immediate deterrninant of behaviour is behavioural intention, and behavioural intention is a function of the

attitude towards the behaviour and consideration of relevant social notms (Connor and Norman, 1994). The

extension of the TRA to the TPB included consideration of perceived behavioural control to also have a

predictive influence on behaviour (Ajzen, 1991). Both models have been tested extensively and shown to be

successful in predicting a wide range of health-related behaviours (Armitage and Connor, 2001). According

to the more recent model (TPB), the effectiveness of strategies aimed at modifying health behaviour depends

on the success of changing attitudes towards the specific behaviour, relevant subjective norms and perceived

behavioural control (Stroebe and Stroebe, 1995).

Although behavioural theories such as the ones described above, appear to have direct implications for the

development of health education prograrnmes, it has been stated that 'the transition of theoretical postulates

ancl empirical finctings clerivecl from mainly non-experimental studies of the theories into ffictive

interventions is far from straight-forward'(Sutton,2002 p193). Nevertheless, it is considered that

determination of individual cognitive influences' of food safety behaviours can be used for the development

ofeducational initiatives (Schafer et al. 1993).
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2,8.3.3 A contemporary approach to food safety educøtion.

A contemporary approach to shuctured behavioural change for health education initiatives has been the

application of social marketing to a variety of public health-related disciplines (Andreason, 1995). The key

feature of social marketing that distinguishes it from haditional public health approaches is the consumer

orientation or 'audience centred thinking' (Bryant and Salazar, 1998) applied to all stages of initiatives.

Tabulated differences between traditional approaches to health education and the social marketing approach

can be found in Table 2.8. Social marketing is a social change strategy that focuses on voluntary behavioural

change to benefit the individual and society, rather than coercing consumers to adopt healthy behaviours. At

the centre of all stages of social marketing initiatives are the target audiences' needs, wants, attitudes and

perceptions of aspects influencing the behavioural objective. Such variables need to be attended to and acted

upon in social marketing programme planning, delivery, management and evaluation (Lefebvre, 1995).

Concepts and principles of social marketing will be described in greater detail in Chapters 7.0 and 8.0.

2.8.3.4 Requirements for development of future food søfety education initiatives.

'Health education interventions must be planned with a full understanding of the factors' contributing to the

desired behaviours ' (WHO, 1988, p10). Measurement of consumer knowledge, attitudes and behavioul can

provide a basis for planning health promotion programmes (Westaway and Vijoen, 2000). Indeed, it is

considered that it is only when existing attitudes and practices regarding food safety are known is it possible

to plan effective shategies to encourage and shengthen desirable behaviours and discourage unsuitable ones

(Foster and Kaferstein, 1985). Thus, there is the need to identify attitudes towalds food safety in the domestic

kitchen (see Chapter 3.0) and actual food safety behaviours implemented in domestic food preparation (see

Chapters 5.0 and 6.0) to enable the development of informed food safety educational initiatives to improve

domestic food safety behaviours. In addition, consumer attitudes and perceptions of health-related

educational attempts are known to aid development of effectual initiatives that can result in behavioural

change (WHO, 1991). Thus, attitudes and behaviours towards food safety education need to be identified

prior- to planning food safety education initiatives (see Chapters 4.0 and 7.0).
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2. 8. 3. 5 Imp o rtance of evaluøtion of heølth educution initiatives.

Evaluation is critical fol all health promotion and health education prograrnmes (McEnzie and Jurs, 1993)

and should not be seen as an end in itself, but as an integral part of all health education and promotion

activities (Candeias, 1991). Indeed, evaluation is the process of assessing what has been achieved in a health

education initiative as well as an appraisal of how achievements have been accomplished (Ewles and

Simnett, 1992). It has been considered that a better quality of evaluation will lead to better fotms of

intervention (Hawe et al. 1995). However, a substantial amount of health education is not evaluated (Tones

and Tilford, 1996).

Evaluations of health education and promotion initiatives need to be implemented before, during, and at the

end of an initiative. Thus, different types of evaluation are required and terned 'process', 'impact' and

'outcome' evaluations, or'forrnative' and'summative' evaluations (McKenzie and Jurs, 1993). In both cases

process and formative evaluations provide informed feedback during initiative planning, thus improving the

process before implementation of the initiative. Such evaluation should include pre-testing of intervention

materials and concepts to be utilised in the planned initiative. Pre-testing is important to ensure that the

message and interventions are tailored to their particular defined target groups (Downie et al. 1998).Impact I

outcome and summative evaluations determine the achievements of the initiative - whether stated goals and

objectives have been met and identification of immediate effects (e.g.) change in behaviour or increase in

knowledge (McKenzie and Jurs, 1993).

Qualitative and quantitative methods are used for evaluations of health education and promotion activities.

Process and formative evaluations may include the use of expeft panels, focus groups and in-depth interviews

(Pirie, 1990). Indeed individuals drawn from the target audience may be asked to examine and interpret

intervention messages and comment upon format and understandability. Traditionally, measurement of

change in knowledge, attitudes and self-reported behaviour were used to evaluate effectiveness of initiatives

(impact / outcome / summative evaluations). However, there are inherent biases when utilising survey

instruments to evaluate the effectiveness of initiatives, for example social desirability bias and discrepancies

between knowledge, self-reports and actual behaviour. If a health education initiative has aimed to improve

awareness / knowledge of an issue then use of a quantitative survey is an acceptable method of evaluation,

and certainly surveys can be useful tools to ascertain whether targeted consumers have seen interventions in a

community or not. However, if an initiative aims to improve 'behaviour' an evaluation based on anything

other than observed behaviour may be inaccurate and potentially misleading. Self-reported behaviour is
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sometimes sought to aid evaluation of health promotion initiatives. However, self-reported behavioural

change may be a change that a respondent may perceive to have made or only what a respondent may be

willing to report (Katz and Perberdy, 1997). Evaluation of food safety programmes should be a continuous

process (FAO/I[HO, 1984) however, in the UK evaluation of a nationwide consumer food safety initiatives

appear to rely on analysis of epidemiological incidence data (FSA, 2001a) (see section 2.4.2) rcther than the

immediate and long term effect of interventions on consumers food-handling behaviours. Therefore

quantitative methods to evaluate food safety behaviour is needed to evaluate the effectiveness of food safety

education interventions (see Chapter 8.0),
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2.9 AIMS AND OBJECTIVES.

2.9.1Aims.

. Review factors that influence consumer food safety and consumer food safety education.

¡ Determine consumer attitudes and perceptions towards to food safety behaviours in the domestic kitchen

and towards food safety education.

o Quantitatively assess consumer food safety behaviours using direct observation.

¡ Evaluate the effectiveness of a social marketing based food safety education initiative using direct

observation.

2.9.2 Objectives.

o Use survey techniques to examine consumer attitudes and perceptions towards consumer food safety in

the domestic kitchen and food safety education.

. Design, develop and pilot a discriminating risk based tool to quantitatively assess observed food safety

behaviours in a model domestic environment.

o Assess the reproducibility of consumer food safety behaviours and deterrnine the reliability of the

observation technique as a tool for measurement of food safety behaviours.

r Examine the potential use of social marketing for development of a community food safety education

initiative.

. Apply the principles and concepts of social marketing to food safety education and formulate a social

marketing strategy for a targeted, community food safety education initiative,

o Design food safety interventions using the social marketing approach and implementation of the social

marketing based food safety education initiative in a community in Cardiff.

r Use of observation and risk based scoring to evaluate the effectiveness of the social marketing initiative.
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CHAPTER 3.0

CONSUMERATTITUDESANDPERCEPTIONSTO\ilARDS

FOOD SAFETY IN THE DOMESTIC KITCHEN.

3.1 INTRODUCTION.

Consumer attitudes are known to be an impofiant determinant of behaviour. It is therefore important to

identify attitudes towards health behaviours such as those related towards food safety to increase

understanding of consumer food-handling practices and for development of educational initiatives' This

chapter analyses attitudes towards food safety behaviours and perceptions of food safety risks, conhol and

responsibility.

3.2 REVIE\il OF LITERATURE.

Contrary to findings disassociating the attitude-behaviour relationship (see Chapter 2.0), ft has been reported

that attitudes towards food safety and related issues can influence behaviour directly (saba and Di-Natale,

1999). Research conductedby Schafer et al. (1993) provided evidence to indicate a relationship between

food safety beliefs and behaviour whereby perceptions of vulnerability to illness (resulting from consuming

contaminated food) were associated with selected food safety behaviours. More recently, Westaway and

Viljoen (2000) reported that a more positive attitude towards personal and domestic hygiene was associated

with more frequent implementation of hygiene behaviours. Given that understanding attitudes contributes to

a central part of effective health promotion (Downie et at. 1998) and attitudes towards food safety may be an

important influence on performed behaviours, a detailed analysis of consumer attitudes towards food safety

behaviour is required.

Attitude determination towards 'food safety' and food-related issues has been limited and issues related to

microbial food safety have been largely neglected. Research detailing 'attitudes towards food safety' has

frequently associated the terrn 'food safety' with pesticide residues (Misra and Huang, 1991), inadiation

(Deruiter and Dwyer, 2002; Hunter, 2000), product recall, specific substances (Hammonds, 1985)'

biotechnology (Frewer et at, 1994a), genetically modified foods (Bredahl, 2001) and generalised aspects of

Chapter 3
65



food quality (Holrn and Kildevang, 1996). Other research equating attitudes and food safety evaluated

consumer confidence of food supplies (Jussaume and Higgins, 1998; Scroggins, 1993) and consumer

perceptions of food safety related to regulatory issues (Brewer et al. 1994). More commonly, attitudes have

been determined towards food choice (Shepherd, 1995), towards different foods (Fearne and Lavelle,1996;

Mitsostergios and Skiadas, 1994) and towards food consumption patterns (Verbeke and Vieine, 1999).

Studies that may have inferences for microbial food safety and consumer hygiene includes those that have

identified attitudes towards fresh meat consumption (Verbeke and Vieine, 1999; V/oodward, 1988) and

hospital hand hygiene (Zimakoff et al. 1999). On the whole, identification of consumer attitudes to microbial

food safety has been generalised and largely addresses overall concem and acceptability offoods.

Attitudinal statements were included in just over half (52%) of identified food safety surveys (n:65).

However, many of these surveys (>44%) only included one or two questions relating to psychologically

defined 'attitudes' towards aspects of microbial food safety. Such questions were namely based on beliefs of

causes of food poisoning, beliefs about favourable providers of information, perceptions of risky foods,

perceptions of responsibility or determination of levels of concern towards aspects of food safety. Very few

surveys (8%) canied out a detailed investigation of the role of cognitive elements that may influence

important food safety behaviours and specific practices related to domestic food preparation. Therefore, there

is a need for attitudes towards such aspects of food safety in the home to be investigated. It is anticipated that

the quantitative findings from this chapter will, with qualitative findings from Chapters 7.0 provide a better

understanding of consumer food safety behaviours in terms of why consumers perform or do not perform

certain practices. Such information will also be useful for the development of food safety education

initiatives.

Concepts of risk, control and responsibility are known to be present in many behavioural models used to aid

health education processes. Risk perceptions are considered to form the basis of a heuristic framework that

guides decisions about behaviour (Frewer et al. 1994b; Raab and Woodburn, 1997) and indeed, perceptions

of food safety risks have been reported to influence the attitudes and behaviour of consumers (Yeung and

Morris, 2001) and even 'control behaviour' (Scroggins, 1993). Conhollability has been identified as an

important determinant of the perceived risk associated with a hazard (Frewer et al. 1994b) and perceptions of

risk and control are important influences for implementation of preventative behaviours. However, despite

knowing that an understanding of how consumers perceive risks is required for effective communication of

food safety risks (Groth III, 1991), consumer food safety research in this field has been limited. The
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importance and need for such research is further ratified by a widely repofied acknowledgement that experts

and the general public often differ in their perceptions of risk (Frewer et al. 1995a MAFF, 1993; Mutsaers

and Shepherd, 1995; WHO, 2000b).

The perception of personal vulnerability to disease is an important initiator for preventative behaviours

(Berurett and Murphy, 1999). Weinstein (1980) has conducted a substantial amount of research that indicates

that people underestimate their personal probability of encountering negative events. Findings denoting 'il

wont happen to me' jtdgements when assessing the likelihood of experiencing such events in the future may

be interpreted in terms of unrealistic optimism and the illusion of control (McKenna, 1993). These concepts

infer perceptions of personal invulnerability to a particular hazard, yet fail to extend this vulnerability to

others (Frewer et al. lgg4b).In addition to this, McKenna (1993) has suggested that perceptions of personal

risks associated with ahazard are associated with the amount of control that an individual has over a potential

hazard. Consumer perceptions of risk and control for food safety during domestic food preparation will be

investigated in this chaPter.

The implications of unrealistic optimism for health-related behaviours have created considerable concern.

Indeed, it has been stated that 'optimistic biases in personal risk perceptions are important because they may

seriously hinder efforts to promote risk-reducing behaviours ' (Weinstein, 1989, p1232). The illusion of

relative invulnerabilily to hazards might mean that people are less likely to adopt health-promoting

behaviours (Raats and Sparks, 1995). Thus, it has been suggested that unrealistic optimism reduces the

effectiveness of campaigns designed to promote healthy or safe lifestyles (Hoorens, 1994)' This may be

because perceptions of invulnerability cause consumers to think interventions are meant for others rather than

themselves, In order to change, people have to perceive that their current behaviour endangers their health

and that taking action has a strong likelihood of reducing their risk (Mclntosh et al. 1994). For intervention

strategies to be effective it is important that aspects or perceived risk and control are identified and addressed

accordingly.

Over optimistic biases in evaluating personal health risks are comrnon (Bennett and Murphy, 1999) and have

been associated with automobile accidents, crime and disease (Weinstein, 1980). In accordance with this

notion, a number of workers have determined positive correlations between personal optimism, endangering

behaviour and neglect of precaution (Hoorens, 1994). For example, it has been reported that subjects who

were strongly optimistic conceming their chances of getting the flu were less willing to get inoculated

(Hoorens, 1994). Similarly, and illnesses that elicited stronger unrealistic optimism have been associated with
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less worry and hence a less interest in taking precautions than illnesses that elicited weaker unrealistic

optimism (Weinstein 1982; 1983).

Recognition of personal responsibility for food safefy is considered to be a prerequisite for implementation of

appropriate food safety behaviours during food preparation at home (Unklesbury e/ al. 1998). Failure to

assume such responsibility may result in perceiving others to be responsible for the safety of food and

therefore not implementing correct food-handling actions when necessary. Thus creating increased potential

for implementation of malpractices and contamination in the domestic environment and increased risk of

food poisoning,

Assessment of consumer attitudes to food safety in the domestic kitchen in this chapter will increase our

knowledge as to why consumers continue to implement food-handling malpractices that present an increased

risk of food poisoning. Findings will be discussed in view of previous research findings based on knowledge

and self-reports of corresponding food safety behaviours, thus providing data for development of informed

food safety education initiatives.
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3.3 AIMS AND OBJECTIVES.

3.3.1Aims.

. Evaluation of consumer attitudes towards food safety behaviours in the domestic kitchen

o Determination of consumer perceptions of risk of food poisoning'

3.3.2 Objectives.

o Determine consumer attitudes to food safety behaviours,

¡ Investigate influencing factors as to why consumers implement unsafe food-handling behaviours during

food preparation in the domestic environment,

. Analyse consumer perceptions of risk, control and responsibility for themselves and for others.

o Ascertain consumer perceptions of the home as a location for acquiring food poisoning.
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3.4 METHODS.

3.4.1 Introduction.

Quantitative methods of data collection can be used for deterrnination of attitudes and perceptions. The

present chapter uses a questionnaire to assess attitudes and perceptions ofconsumers food safety behaviours.

Such a research method was considered to be most appropriate for obtaining data that could be generalisable

to the population of Cardiff.

3.4.2 Questionnaire development.

This questionnaire, found in Appendix 3.1, was designed to obtain anunderstanding of consumer attitudes

towards specific food safety behaviours, perceptions ofrisk, control and responsibility and perception ofthe

home as a point of origin for acquiring food poisoning. To facilitate the development of the questionnaire,

epidemiological literature was reviewed to determine contributory factors of foodborne disease, this

information was obtained to determine food-handling behaviours that were to be the basis of attitudinal

statements. Throughout this questionnaire, several attitude statements and questions based on aspects food

preparation other than food safety, and out of scope of the current study, were included. Such statements and

questions were designed to distract attention from the focus of food safety and to potentially reduce social

desirability bias. Such questions have not been analysed for the purpose of this thesis.

The questionnaire was divided into three sections. The first section (Section A) included a total of 32 food

safety orientated attitudinal statements. Statements were based upon important food safety issues and were

designed to obtain data regarding attitudes towards aspects of cross contamination in the domestic kitchen,

such as hand-washing and hand drying, preparation of raw and cooked foods and cleaning. In addition,

statements were based upon aspects of temperature control such as cooking, cooling and storage. Attitude

responses were given on a Likert-type rating scale and statements were placed in an order whereby some

responses warranted a positive response and others warranted a negative response.

The second section (Section B) included five questions which aimed to identify rated perceptions of

experiencing food poisoning after food preparation of self and others, perceptions of personal control and

control of others and perceptions of personal responsibility for food safety. Such perceptions were assessed

using a variation of a visual analogue scale (VAS) in the Likert{ype style, The numeric scale in which the

horizontal line of the VAS is bounded by numbers and adjectives at either end (e.g.) 'Very low risk and very
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high risk' (Bowling, 2000). Numerical values were displayed at regular intervals along the line (from I to 10)

to help respondents intuitively understand the scale (Bowling, 2000). Respondents were required to circle a

number along each line to indicate how strongly they felt about each of the given statements.

The final section (Section C) investigated perceptions of eleven ranked locations where respondents may

expect to get food poisoning from. Respondents were required to state 'f in the relevant box where they

would least expect to get food poisoning, through to 'lf in the box where they would most expect to get

food poisoning.

3.4.3. Pilot testing.

Pilot testing occurred using recommended procedures (Breakwell et al. 1995) using l0%o of the sample

during developmental stages. It was ensured that the piloting process critically assessed instructions, question

layout, wording, sequence and scale. As a result of piloting procedures main amendments to each

questionnaire included refinement of the wording of several attitude statements to alleviate ambiguities and a

reduction in the length. The final version of this Questionnaire entitled 'Attitudes and Perceptions towards

Food Preparation Behaviours' can be found in Appendix 3.1. It is noted that the administration of the

questionnaire was also piloted and no amendments to the process were required.

3.4.4. Determination of validity and reliability.

Consideration for aspects of validity and reliability are important during questionnaire development,

(Shaughnessy andZeclwrcister, 1997) and thus increase research credibility (Coolican, 1999). Validity has

been defined as 'the extent to which the procedure measures what it is intended to measure' and reliability

has been defined as'the degree to which measurements are cons'istent'(Heiman, 1999,p43). Measurements

of forms of validity and reliability parameters were required for the questioruraire conducted in this chapter.

3.4.4.1 Validity.

. Face validity was assessed by visually checking that questions and attitude statements were related to the

aims of the research.

. Content validity was determined by conducting an evaluation of the question components of the survey

by academic researchers. It was ensured that questions and attitude statements were representative of the

variables ofinterest, for example attitudes and perceptions offood safety behaviours.
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a In accordance with external validity, it was considered that the of results this questionnaire could be

generalised to the general population of Cardiff, South Wales. This assumption was made as the

respondent sample was based on census data of the population of Cardiff.

3.4.4.2 Reliabílity.

Reliable tests are characterised by consistency (Shaughnessy and Zechmeister, 1997). To ensure reliability of

this questionnaire, a variety of factors have been addressed. Questionnaire construction required careful

consideration to maintain the avoidance of ambiguities, leading questions, value judgements, double-barreled

questions (Breakwell et at. 1995). The inclusion of 'Barnum statements'l and questions that contained

undefined terms were avoided (Shaughnessy and Zechmeister, 1997). Adherence to such factors should

prevent individual interpretations and misunderstandings of questions. The use of fixed response questions

reduced the variability of responses (Malhotra and Birks, 2000) and clear and standard instructions were

included to reduce errors of measurement. Administration of this questionnaire occurred under standard,

well-controlled and similar conditions to also increase reliability (Breakwell et al, 1995). The specific types

ofreliability considered during the research process are discussed below.

. Although it may have been interesting to consider issues related to questionnaire reproducibility in terms

of test-retest reliability, such a concept was not relevant to the aims of this chapter and so was not

carried out.

. Measures of internal consistency / reliability are based on a single administration of the measure

(Streiner and Norman, 2001). Thus, a measure of Cronbachs alpha was determined to obtain an estimate

of reliability based on all possible correlations between all of the items within a scale (Bowling, 2000),

The measure gave an indication how consistent the results for different statements are within the

questionnaire. A Cronbachs alpha coefficient of 0,7 was determined for responses to attitude statements

in this questionnaire. For the internal consistency ofa questionnaire to be acceptably reliable, Cronbachs

alpha should be >0.7 and <0.9 (Streiner and Norman, 2001). Therefore, when rounded up, the response

scale from this questionnaire was considered to have an acceptable internal consistency.

3.4.5 Sampling and data collection.

The questionnaire was self-administered to 100 respondents at UWIC who were participating in a concurrent

food-related research project. Respondents were recruited using a local Market Research Agency (Research

and Marketing, Cardiff Bay) using a standardised recruitment questionnaire (see Appendix 5.12) and

' A 'Bamum' statement is so global and vague that everyone would agree with, or select the same response

for, for example, "Do you sometimes won)¡?" (Shaughnessy and Zechmeister, 1997).
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telephone interviewing methods. Recruited respondents represented a cross-section of the population of

Cardiff, based on 1991 Census data (ONS, 1997). Self-complete questionnaires were individually presented

to respondents by the researcher followed by an explanation as to the purpose of the survey and how to

answer the different question types. The respondent was left alone to complete the questionnaire, which took

about 30 minutes to complete. The questionnaire was returned to the researcher before the respondent left

UWIC.

3.4.6Data analysis.

All questionnaire responses were inputted and stored on a Microsoft Access 1997 database (designed

specifically for this project) (see section 5.4.8,1). Statistical analysis was carried out using SPSS (for

V/indows) Versions 9.0 and Microsoft Excel 1997.

3. 4. 6. 1 Data øssumptions.

For data analysis the following assumptions have been made:

. Socio-economic groups (AB, Cl, C2, DB) are considered to have an ordinal level of measurement

(Curwin and Slater, 1994) and age groups (16-24, 25-34, 35-44, 45-55, 56-64, 65+) have also been

considered to be ordinal data. Sex of respondent has a nominal level of measurement.

. Responses to five point Likert-like scale attitude statements (Strongly Agree to Strongly Disagree)

(Section A) were considered to be ordinal data and no assumption of equal intervals was made on the

rating scale.

. Responses to scales based on a variation of VAS (in the Likert-type style) (Section B) were considered

to be ranked, ordinal data. Similarly, ranked data (Section C) was also considered to be ordinal data.

3.4.6.2 Analysis of attítudes towards food safety behaviours.

= Analysis ofoverall scored attitudes towards food safety behaviours.

. Attitudinal responses were coded from I (positive) to 5 (negative) to give overall attitude scores and an

indication of overall attitude direction. A calculation of the sum of responses gave a possible range of

scores from 32 to 160 (the higher the score the more unfavourable the attitude).

. Descriptive statistics were used to quantify overall attitudes to food safety behaviours using coded

responses.
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- Examination of associations between overall scored uttitude responses and respondent demographics.

. An assessment of the association between age groups / SEG groups and median attitude scores (coded as

in3.4,6.2) was made using Spearmans rho correlation coefficient (2-tailed). Median scores, age and SEG

groups were all considered to be ordinal data. Spearmans rho is a non-parametric test2 used correlate

ordinal data that are related by definition (Coolican, 1999). The correlation coefficient ranges in value

from -1 to *1, and is expressed as an'r'value. Two tailed tests were used in all cases and no

assumptions of the direction of the data were made.

. As noted in section 3.4.6.1, male and female groups were considered to be nominal data, therefore

comparisons with coded attitude scores (ordinal data) were made using the Mann Whitney U test

statistic. The Mann Whihey U test is a non-parametric test used when a comparison of two samples is

made to determine whether responses come from the same or different underlying populations (Elmes e/

al, 1995). A'Z' score is obtained when using the test and is defined as'a way of expressing any raw

score in terms of standard deviation units' (Norman and Sheiner, 2000, p28). When'Z' scores represent

>*2 or >-2 standard deviations then a significant difference in the normal distributions is implied

between the two samples and a'Z'score obtained between -1.9 and +1.9 is likely to indicate no

significant difference.

= Analysis ofscoredresponses to individual qttitudes towardsfood safety behaviours.

Median and mean attitude scores have been used to describe responses to individual attitude statements

to indicate central tendencies and skewness of data. In addition standard deviations were determined to

indicate the measure of spread.

= Analysis of quantitative responses to individual qttitudes towards þod safety behaviours.

. Descriptive statistics have been used to summarise responses to individual attitude statements

= Identification of associations between attitudes towards þod safety behaviours,

. Spearmans rank correlation coefficient (rho) was used to identify correlations between responses to

attitude statements (ordinal data).

t No assu-ptions are made about population parameters.
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Examination of associations between individual attitude responses and respondent demographics.

. Correlations between individual attitude statements and SEG and age groups have been determined using

Spearmans rho. Attitude responses, SEG and age groups were all considered to be ordinal data so use of

Spearmans rho is an appropriate statistic to use.

. Comparisons made between attitude responses (ordinal data) and male and female groups (nominal data)

were made using the Mann Whitney U test statistic.

3.4.6.3 Analysis of perceptions towards rísk, control and responsibilìty.

= Quantitative analysis of consumer perceptions of risk, control and responsibility,

. Descriptive statistics were used to identify proportions of respondents who stated values I to 3 (denoting

little or no control, low / very low risk and little or no responsibility) and values 8-10 (denoting nearly

full or full control, high / very high risk or nearly total I total responsibility).

. It is not possible to assume differences between ordinal ranks, therefore median values were calculated

to indicate central tendency and were used as the main determinants of rank. Mean values were

determined to indicate skewness of the data.

=) Identffication of statistical qssociations between perceptions of risk, control and responsibility.

. Spearmans rank conelation coefficient (rho) was used to identify correlations between responses to

ranked responses to risk, control and responsibility (ordinal data).

+ Identification of statistical associations between perceptions of risk, control and responsibility, and

respondent demographics.

. As noted in 3.4.6.1, ranked data has been categorised as ordinal data, therefore conelations between

ranked data and age / SEG group were identified using Spearmans rho (r), and differences between male

/ female ranked responses were identified using the Mann Whitney U test statistic (Z score).

3.4.6.4 Analysis of perceptions of potentiallocatíonsto øcquirefoodpoisoning.

. Descriptive statistics were used to identify proportions of respondents who ranked listed locations.

. As in section 3.4.6.3, it is notpossible to assume differences between ordinal ranks, therefore median

values were calculated to indicate central tendency and were used as the main detetminants of rank.

Mean values were determined to indicate skewness of the data,
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+ Identifi.cation ofstatistical associations betvveen perceptions oflocations to acquirefood poisoning.

. Spearmans rank correlation coefficient (rho) was used to identify correlations between ranked responses

to locations where it was expected to acquire food poisoning (ordinal data).

+ Identification of statistical associations betvveen perceptions of locations to acquire food poisoning and

r e s p o n d ent d emo gr ap hics.

. Correlations between ranked data and age group / SEG group (all ordinal data) were identified using

Spearmans rho conelation coefficients (r), and differences between male and female ranked responses

(nominal data) were identified using the Mann Whitney U test statistic (Z score).

3, 4. 6. 5 B o nferro nì co r rectio n.

When making multiple comparisons to identify statistical associations it is necessary to apply Bonferroni

corrections to alpha levels. Application of Bonferroni correction makes significance levels more conservative

by accounting for multiple comparisons (Bland, 2002). Bonferroni correction is calculated by the alpha level

(0.05 or 0.01) divided by the total number of comparisons, thus making the alpha level more stingent

(Norman and Streiner, 2000). Results discussed in this chapter have included weaker conelations of note

where Bonferroni correction has 4j been used (denoted as * for <0.05, and ** for <0.01) as well as stronger

correlations where Bonferroni correction has been used (denoted as ) for <0.05, and' for <0,01), Such

symbols will be used in the text and in relevant tables.
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3.5 RESULTS.

3.5.1 Introduction.

Respondents representing a cross-section of the population of Cardiff completed a total of I 00 questionnaires

in UWIC (100% response rate). Demographics of respondents (age groups and SEG) can be seen in Table

3,1. Collection of information from a cross section of the population of Cardiff enabled findings to be

generalised to attitudes and perceptions of consumers from the local area. Seventy seven percent of the

respondent sample was female and 23%o was male. This quota was based on the proportions of men and

women who prepare meals on a daily basis (Nicholaas, 1995).

Table 3.1. Demographics of respondents who answered the 'Attitudes and Perceptions to Food

Preparation Behaviours' questionnaire.

Age groups o/o respondents. SEG % respondents,

16 -24

25 -34

35-44

4s-54

55 -64

65+

17

20

22

19

t2

l0

AB

C1

C2

DE

2l

4t

23

l5

a

Eighty two percent of the sample prepared a meal once or twice a day or more and the remaining

respondents prepared a meal only once or twice a week.

Thirty percent of the sample were employed on a full time basis (>30 hours per week), 25o/o werc

employed part time (<30 hours per week), 16%o werc housewives, l3%o werc retired, 72%o werc full-time

or part-time students and 4%o were unemployed.

Sixty percent of the sample was married or living with a partner and the remaining were categorised as

single, divorced or widowed.

Household sizes of the respondent sample mainly consisted of 2 adults, however 35%o of households

consisted of 3 or more adults and the remaining were one adult households.

Sixty percent of respondents had no children, 19% had one child, 14% had two children and 7%o had

between three and five children.

a

a
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3.5.2 Consumer attitudes towards food safety behaviours.

3.5.2.1 Quøntitative ønølysis for overall scored attitude responses towards food safety behaviours.

A summary of coded responses to attitude statements can be seen in Table 3.2. In total, 760lo of respondents

answered all attitude statements fully and using such responses total, comparable attih¡de scores were

determined. Total obtainable scores ranged ftom32 to 160 and the minimum score obtained 62 was and the

maximum score obtained was 99. Table 3,2 indicates that 64%o of total attitude scores ranged between 70 and

84 and these are normally dishibuted. Thus, 92Yo of respondents mean scores ranged between 2 and 3,

(l:positive, 5: negative), This indicated that overall consumer responses to food safety behaviours were

more positive than negative. However, the fact that few respondents (4o/o) overull expressed stronger attitudes

towards safe food safety practices suggests that uncertainties may exist about correct procedures.

Table 3.2 Total attitude scores and mean attitude scores for all participants who ans\ryered all attitude

statements (n=16).

Total attitude scores n (%) Mean attitude scores n (%)

55

60

65

70

75

80

85

90

95

100

0

3 (4)

e (12)

1r (14)

t8 (24)

20 (26)

10 (13)

2 (3)

3 (4)

0

1.00

1.s0

2.00

2.50

3.00

3.s0

4.00

4.50

5.00

0

3 (4)

37 (4e)

33 (43)

3 (4)

0

0

0

0

3.5.2.2 Examination ofassociations between overall scored øtt¡tude responses and respondent demographícs,

An assessment of the association between age groups / SEG groups and median attitude scores was made

using Spearmans rho correlation coefficient (2{ailed) (r:100). Results indicated no significant correlation

(r:-0.048, p>0.05*) between SEG's and median attitude values. However, a significant negative corrclation

(r:-0.209,p<0.05*) was identified between age groups and median attitude values. This suggests that older

respondents are significantly associated with having a more positive attih¡de towards food safefy behaviours

and younger respondents are associated with having a more negative attitude meaning that older respondents

have a better attitude towards food safety than younger respondents. Using the Mann Whitney U test statistic

a significant difference between male and female overall attitudes towards food safety was determined (Z:-

2]43, p<0.01**). Further analysis of the data indicated that a larger proportion of females were in agreement

with attitudes than males, and females attitudes were stronger than that of males.
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Table 3.3 Median and mean attitude scores per attitude statement.

Attitude Statements n

Median
value per
statement

Mean
attitude SD^

score per

Inadequate cooking offood increases the risk ofbeing il1.

There is no need to wash hands before handling raw chicken'

It is better to use different chopping boards for the preparation ofraw and cooked

meats.

The use ofclean utensils / equipment is essential when handling cooked foods.

It is all right to eat food if the outside looks well cooked.

Keeping food at a luke warm temperature for later consumption is acceptable.

Ensuring that frozen food has been thoroughly defrosted before cooking is not

necessary.

Preparing food whilst suffering from an upset stomach is not a good idea'

Cooked foods, once cooled should be refrigerated or frozen immediately.

It is unacceptable to store cooked meats at room temperature.

It is acceptable to eat beef-burgers that are cooked to 'medium-rare' (slightly pink

in the middle).

Reheating food to a warrn temperature is acceptable.

It is not all right to leave cooked rice in a bowl on a kitchen work surface ovemight.

Pre-packaged raw meats are free from germs.

Convenience meals are much safer to eat than meals made from raw ingredients.

It is all right to taste food with fingers during food preparation.

It is essential to clean the work surface after food preparation using an anti-bacterial

spray.

Paper towels are more useful in the kitchen than J-cloths.

Eating runny eggs is undesirable.

It is not important to check the temperature of the refrigerator regularly.

It is safe to eat steak that has been cooked 'rare' or'medium-rare'

It is essential for hot food to be cooled down quickly for storage.

Following manufacturers instructions on food packaging is not essential.

It is acceptable to eat foods containing raw egg.

A meat thermometer is not particularly useful when cooking meat.

A microwave thetmometer is not a patticularly useful gadget to have in the

domestic kitchen.

Preparation offood in advance does not increase the risk ofbecoming ill'

Good hygiene is more important when handling raw foods than when handling

cooked foods.

It is acceptable to cool foods at room temperature.

It is not necessafy to cool portions ofleft over (e.g.) casseroles with cold water.

Washing hands after handling cooked, sliced ham is not necessary'

Food manufacturers are ultimately responsible for the safety of their foods.

r00

93

99

94

94

95

96

97

99

99

94

98

94

t00

100

99

98

98

98

100

94

98

98

98

99

93

99

99

93

94

95

98

I

I

I

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2.5

3

3

3

3

4

4

4

4

4

1.49

1.54

1.58

1.57

r.8l

1.87

1.88

1.88

I .89

1.90

2.04

2.11

2,12

2.14

2.17

2.41

2.45

2.46

2.49

2,51

2.65

2,7

2.82

2.63

2.96

3.05

3.24

3. 19

3.46

3.61

3.65

3.78

0.70

0.65

0.82

0.6

0.81

0.95

1.14

0.7s

0.98

0.99

1.02

1.05

r.06

0.86

0.19

0.87

1,02

0.81

r.ll

1.il

0.96

1.14

I .13

0.99

0,82

0.71

0.96

1.28

0.84

0.74

r.03

0.91

^SD: Standard deviation
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3.5.2.3 Anølysis ofscored responses to individusl øttitudes towardsfood søfety behaviours.

Data in Table 3.3 indicate mean and median scores obtained for each attitude statement. It can be seen that

the attitude with the most positive score (1.49) was towards the risk of becoming ill as a result of inadequate

cooking of food. Conversely the attitude with the least positive score (3.78) was towards food manufacturers

being ultimately responsible for safety of their foods, such a finding suggests responses may have either been

neutral towards the statement or in slight disagreement. This indicates that it may be perceived that

manufacturers are not considered to be entirely responsible for the safety of their products. Variance to

statements (indicated by SD) ranged from 0.60 to 1.28. The least variance of responses was attributed to the

attitude statement concerrring the need for the use of clean utensils / equipment when handling cooked foods,

The greatest variance was obtained for response to the statement 'good hygiene is more important when

handling raw foods than when handling cooked foods'. It is possible that different respondents may have

interpreted this particular statement in two ways.

3.5,2.4. Quantítative responses to individual øtt¡tudes towards food safety behaviours.

Responses to attitude statements from Section A of the Questionnaire can be found in Table 3.4. Overall, a

total of 76 respondents answered all attitudinal statements, and between 94-100 responses were obtained for

each attitude statement. Although the majority of the responses to attitude statements were positive, many

consumers (in albeit small proportions) held attitudes that were contrary to safe food preparation practices.

Such proportions of consumers should be noted with importance, especially when considering the

generalisable nature of the results to the population of Cardiff at large (321 ,500 persons) (CRCE, 2002).

Although the majority of respondents thought that it is essential to use clean utensils / equipment for

preparation of cooked foods, attitudes towards best practice 'cleaning' processes were not as positive. A

hfth ofrespondents did not consider the use of an antibacterial spray to clean a work surface after food

preparation to be essential, and nearly halfrespondents did not consider paper towels to be more useful

in the kitchen than J-cloths.

Attitudes towards defrosting were largely positive, however, l4o/o of respondents did not think that

frozen food should be defrosted thoroughly before cooking.

Consumer aftitudes towards consumption of raw and undercooked eggs were concerning. More

respondents indicated a neutral attitude towards the acceptability ofeating foods containing raw egg than

held a neutral attitude towards the desirability of consuming runny eggs, More than half (52%)

a
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o

respondents failed to indicate a positive attitude towards consumption of raw egg in foods and less than

haff @6%) failed to indicate a positive attitude towards consumption of rurury eggs.

Response to the statement 'inadequate cooking of food increases the risk of being ill' elicited the largest

proportion of respondents who held a 'strong' attitude towards the listed statements, whereby the

majority of respondents were in agreement with the statement.

Attitudes towards the use of a meat thermometer for cooking meat and use of a microwave thermometer

were largely undecided.

Ofthe respondents who considered it safe to eat rare steak, nearly a fifth also considered it acceptable to

consume beef-burgers that had been cooked to medium-rare.

Although more than half of respondents (54%) indicated a positive attitude towards the need to cool hot

foods quickly for storage, fewer respondents indicated a positive attitude towards appropriate methods

for increasing cooling offoods.

IJp to 25%o of respondents indicated negative attitudes towards appropriate storage concepts.

Although 95olo of respondents considered that inadequate cooking of food increases the risk of being ill,

nearly a quarter ofrespondents also considered reheating food to a warm temperature to be acceptable.

Food manufacturers were considered to be ultimately responsible for the safety of foods by 690/o of

respondents.

a

o

a

3.5.2.5 ldentfficøtion of associatíons between att¡tudes towørdsfood søfetlt behøviours.

Tabulated correlations between attitude responses can be found in Appendix 3,2. A total of 28 Spearmans rho

correlation coefficients were determined. Data detailing correlations between attitudes may provide useful

information in the development for food safety education strategies by identifying associated behavioural

cognitions.

Many of the correlations determined were between attitudes towards food safety practices with common

features, particularly relating to cooling and storage of cooked food products. The strongest correlation

coefficient determined was a positive association (r:0.519,p<0.01') between the acceptability of reheating

food to a waÍn temperature and the acceptability of storing food at a luke warm temperature for later

consumption. With regards to a positive correlation of this sort, agreement or disagreement both variables

increase / decrease proportionately with each other. Ninety three percent of correlations determined, although

significant to <0.05¡ level, were relatively low. This is generally because consumer attitudes towards objects

or concepts can be considered to be individualistic and variable.
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Table 3.4 Consumer attitudes towards food safety behaviours.

Attitude statement n

Strongly
Agree
n (%)

Agree
n (%)

Neither
Agree or Disagree
Disagree n (%)

n (%)

Strongly
Disagree

n (%)

The use of clean utensils / equipment is essential when

handling cooked foods.

It is better to use different chopping boards for the

preparation ofraw and cooked meats.

It is essential to clean the work surface after food
preparation using an anti-bacterial spray.

Paper towels are more useful in the kitchen than J-

cloths.

Good hygiene is more important when handling raw

foods than when handling cooked foods.

It is all right to taste food with fingers during food
preparation.

Washing hands after handling cooked, sliced ham is not

necessary.

There is no need to wash hands before handling raw
chicken.

Ensuring that frozen food has been thoroughly defrosted
before cooking is not necessary.

Inadequate cooking offood increases the risk ofbeing
ill.

Eating runny eggs is undesirable.

It is acceptable to eat foods containing raw egg.

It is acceptable to eat beef-burgers that are cooked to

'medium-rare' (slightly pink in the middle).

It is safe to eat steak that has been cooked 'rare' or
'medium-rare'

It is all right to eat food if the outside looks well
cooked.

A meat thermometer is not particularly useful when

cooking meat.

A microwave thermometer is not a particularly useful
gadget to have in the domestic kitchen'

It is essential for hot food to be cooled down quickly for
storage.

e4 44(47) 47 (s0) 2(2) I (l) 0

ee s7 (58) 32 (32) 6 (6) 3 (3) I (1)

e8 18 (18) 38 (40) 22(22) 20 (20) 0

e8 8 (8) 4e (s0) 2e (30) t2 (12) 0

ee 15 (rs) 37 (38) 8 (8) 30 (30) e (e)

99 0 16(16) 18(18) s6(s7) e(e)

e5 4(4) ll (12) 1s (16) 4e (s2) 16 (17)

93

96

100

98

98

94

94

94

99

93

98

r (r) 0 2(2) 42(4s) 48(s2)

7 (7) 4 (4) 3 (3) 38 (40) 44 (46)

se (se) 36 (36) 3 (3) I (l) I (l)

22(22) 31 (32) 2t (21) 23 (23) I (1)

2(2) le(le) 30(31) 3s(36) t2(t2)

3 (3) e (10) 5 (5) 4e (s2) 28 (30)

s (s) 47 (s0) 2t (22) l8 (le) 3 (3)

r (l) 3 (3) 8 (e) 47 (50) 35 (37)

3 (3) 2t (21) 4s (46) 2e (2e) I (1)

r (r) 22 (24) s2 (s6) I 7 (1 8) 1 (l)
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Tabte 3.4 (continued).

Attitude statement n

Strongly
Agree
n (%)

Agree
n (%)

Neither
Agree or Disagree
Disagree n (%)

n (%)

Strongly
Disagree

n (%)

It is acceptable to cool foods at room temperature' 93 2(2) s6 (60) 20 (22) 13 (14) 2(2)

It is not necessary to cool portions ofleft over (e.g')

casseroles with cold water.

Cooked foods, once cooled should be refrigerated or

frozen immediately.

Keeping food at a luke warm temperature for later

consumption is acceptable.

It is unacceptable to store cooked meats at room

temperature.

It is not all right to leave cooked rice in a bowl on a

kitchen work surface ovemight.

Reheating food to a warm temperature is acceptable.

Preparation of food in advance does not increase the

risk of becoming ill.

It is not important to check the temperature of the

refrigerator regularl y.

Preparing food whilst suffering from an upset stomach

is not a good idea.

Following manufacturers instructions on food
packaging is not essential.

Food manufacturers are ultimately responsible for the

safety oftheir foods.

Pre-packaged raw meats are free from germs.

Convenience meals are much safer to eat than meals

made from raw ingredients.

s (s) 5s (se) 27 (2e) 6 (6) I (l)

38 (38) 46 (47) 6 (6) 6 (6) 3 (3)

3 (3) s (5) 4(4) 48 (sl) 35 (37)

38 (38) 4s (46) 8 (8) 4 (4) 4 (4)

28 (30) 42(4s) 13 (14) 7 (7) 4(4)

2(2) 13(13) e(e) 44(45) 30(31)

5 (s) 43 (44) 24 (24) 2s (2s) 2 (2)

5 (5) 18 (18) 15 (15) 4',7 (47) ls (15)

32(33) 47 (4e) 16 (16) 2(2) 0

4 (4) 33 (34) t2 (t2) 3e (40) 10 (10)

22 (23) 4s (46) 20 (20) e (e) 2 (2)

2 (2) 3 (3) 24 (24) 4e (4e) 22 (22)

l (l) 4 (4) 23 (23) s5 (55) t7 (r7)

94

99

95

99

94

98

99

r00

97

98

98

100

100

3.5.2.6 Exønination of assocíatìons between ìndividuøI attìtude responses and respondent demographics.

A statistical analysis using Spearmans rho and Mann Whitney U test were carried out to identify differences

or commonalties between individual attitude responses towards food safety behaviours and SEG, age groups

and males and females. Findings are summarised in Table 3.5.

Chapter 3 83



It was deterrnined that 22%o (7132) attitude statements were correlated with age of respondent. All

correlations made were considered to be moderate to weak associations, therefore should be interpreted with

caution. The only positive correlation (r:0.307, p<0.01**) identified was regarding the statement 'Reheating

food to a waûn temperature is acceptable'. Younger respondents were associated with agreeing with the

statement, but as respondents' age increased, so did disagreement with the statement. From this it can be

deduced that a positive attitude to the food safety concept of reheating increased with age. Attitude

agreement regarding the use of clean utensils for food preparation, cooling and storage was negatively

associated with age. Therefore, it can be surmised that negative attitudes were held by younger respondents

towards such behaviours, and as age increased so did indication of a positive attitude. A negative correlation

coefficient (r:-0.234,p<0.05*) was also determined between the statement 'preparation of food in advance

does not increase the risk of becoming ill' and age of respondent. In this case, as age increased, so did a

positive response to the statement. Therefore, generally younger respondents held the attitude that

preparation offood in advance does increase the risk ofillness, whereas older people think the contrary.

Significant differences between male and female responses were identifiedfor 22Yo (7132) of the attitude

statements. 'Z' scores determined ranged from -4,03 to -1.9. A larger difference between male and female

responses was detected for items obtaining a largu 'Z' scote (e.g.) -4.033 opposed to a smaller 'Z' scere

such as -1.984, where a significant difference was only marginally detected. No significant differences for

male and female responses were determined for attifudes related to cross contamination or hand-washing

actions. However, significant differences were identified for attitudes relating to temperature control,

preparation of food in advance and preparation of food whilst suffering from an upset stomach. Proportions

of male and female responses to the attitude statements where differences have been identified can be found

in Table 3.6. The underlying pattern for each of the responses for such attitude statements includes alarger

proportion of male respondents indicating negative or neuhal attitude towards food safety behaviours. For

example, 63%o of females and l4o/o of males indicated a positive aftitude towards the need for hot food to be

cooled down quickly for storage, l0% of females and 29%o of males indicated a neutral attitude and 3l%o of

females and 57%o of males indicated a negative attitude. Such data could be useful for targeting specific food

safety message in future food safety education initiatives.
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Table 3.5 Statistical differences between male / female respondents, different age groups' SEGs and

attitudes towards food safety behaviours.

I Comparisons of male and female lesponses using Mann V/hitney U test statistic.

2 Correlations identified between age / SEG and attitude responses using Spearmans rho correlation

coefficient.

Attitude statement M/Fr Ag"' SEG2

The use of clean utensils / equipment is essential when handling cooked foods

It is better to use different chopping boards for the preparation ofraw and

cooked meats.

r=-0.332**)

It is essential to clean the work surface after food preparation using an anti-
bacterial spray.

Paper towels are more useful in the kitchen than J-cloths.

Good hygiene is more important when handling raw foods than when
handling cooked foods.

It is all right to taste food with fingers during food preparation.

r-0.211*

Washing hands after handling cooked, sliced ham is not necessaty

There is no need to wash hands before handling raw chicken

Ensuring that frozen food has been thotoughly defrosted before cooking is not
necessary.

Inadequate cooking offood increases the risk ofbeing ill Z=-l .984* r-0.279**

Eating runny eggs is undesirable.

It is acceptable to eat foods containing raw egg.

It is acceptable to eat beef-burgers that are cooked to 'medium-rare' (slightly
pink in the middle).

It is safe to eat steak that has been cooked 'tare' or'medium-rare'

It is all right to eat food ifthe outside looks well cooked.

A meat thermometer is not particularly useful when cooking meat.

A microwave thermometer is not a particularly useful gadget to have in the

domestic kitchen

It is essential for hot food to be cooled down quickly for storage

It is acceptable to cool foods at room temperature

It is not necessary to cool portions ofleft over (e.g.) casseroles with cold
water

Z:-4.033**'

7:-3.425'rÐ r:-0.254*Cooked foods, once cooled should be refrigerated or frozen immediately.

Keeping food at a luke warm temperature for later consumption is acceptable

It is unacceptable to sto¡e cooked meats at room temperature. =-0.209*
It is not all right to leave cooked rice in a bowl on a kitchen work surface

overnight

7:-3.247**r r=-0.225*

Reheating food to a warm temperature is acceptable. 2=-2.258* r0.307**

Preparation of food in advance does not increase the risk of becoming ill. Z:-2.511* r=-0.234*

It is not important to check the temperature of the refrigerator regularly.

Preparing food whilst suffering from an upset stomach is not a good idea.

Following manufacturers instructions on food packaging is not essential.

Food manufacturers are ultimately responsible for the safety of their foods

z:-2.407*

r-0.261**

r-0.238*

Pre-packaged raw meats are free from germs. r-0.301**

Convenience meals are much safer to eat than meals made from raw

ingredients.

*p<0.05 (significant with Bonferoni correction see ));

**'p<0.01 (with Bonferroni correction see'),

'-' no association / relationship determined
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Only l3%" (132) of attitude statements were associated with SEG of respondent, none of which were

considered to be significant with Bonferroni correction, indicating weakness of the correlations determined.

All correlations were negative which meant that agreement with each of the statements was associated with

higher SEG, such as'AB'. For example, respondents from SEG'AB'were associated (r:-0.301,p<0.01**)

with a positive attitude towards the statement 'prepackaged raw meats are free from germs', and respondents

from SEG 'DE' were associated with having a negative attitude towards the same statement.

Table 3.6 Attitudes towards food safety behaviours where statistically significant differences between

male and female respondents has been made using Mann Whitney U test statistic.

Attitude statement.
Level ofagreement/

disagreement.

Male

o/o total no. of
respondents

n:23

Female

% total no. of
respondents

n=77

Strongly agree I agreer 87 97

3

0

Inadequate cooking offood increases the

risk ofbeing ill.
Neither 4

Strongly disagree / disagree 9

It is essential for hot food to be cooled down
quickly for storage,

Cooked foods, once cooled should be
refrigerated or frozen immediately.

Strongly agree I agreer

Neither

Strongly disagree / disagree 5'7

14

29

63

10

3t

Strongly agree / agreet 66 91

Neither

Strongly disagree / disagree

l7

t7

3

6

Strongly agree / agreer 50 8t

It is not all right to leave cooked rice in a

bowl on a kitchen work surface ovemight.

Reheating food to a warm temperature is

acceptable.

Strongly disagree / disagree

Strongly agree I agree

Neither 25

25

24

8

t3

Neither 19

Strongly disagree / disagreet 57

7

Preparation offood in advance does not
increase the risk of becoming ill.

Strongly agree I agree

Neither

26

30

56

22

Strongly disagree / disagreer 43 22

Strongly agree I agreer 64 8',7

Preparing food whilst suffering from an

upset stomach is not a good idea.
Neither 32
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3.5.3 Consumer perceptions of risk, control and responsibility.

3.5,3.1 Quantitøtive analysis of consumer perceptions of risk, control and responsibìlity.

Determination of consumer perceptions of risk control and responsibility can be found in Tables 3.7, 3.8 and

3.9. The majority of respondent s (66%) considered themselves to have full conhol or nearly fulI control over

food safety during their own food preparation and a slightly smaller proportion of respondents (58%)

considered other people to have equivalent control over food safety during food preparation. On a scale of 1

to 10 (where 1: no control at all and l0: full control) the median ranked value for both perception of

personal control and control ofothers for food safety during food preparation was '8'. Equivalent proportions

(8-9%) of respondents considered themselves and others, respectively, to have no control or very little

control over food safety.

perception ofpersonal risk ofillness and risk ofillness ofothers after food preparation differed considerably.

The personal risk of illness after consuming food prepared by themselves was considered to be very low or

low by 90o/o of respondents, however, only 4lVo of consumers considered the risk of other people

experiencing food poisoning after their own food preparation to be of an equivalent very low or low risk.

This difference was reflected in the median ranked values, (1: very low risk and 10: very high risk) whereby

perceived personal risk of illness was ranked '2' and perceived risk of illness of others was ranked '4'.

Therefore, perception ofrisk was considered to be less than for oneselfthan for others.

It was deterrnined that the majority (83%) of respondents considered themselves to have either total

responsibility or nearly total responsibility for their own food safety. Only 5%" respondents considered

themselves to have no responsibility at all or a very small amount of responsibility. The median ranked value

(whereby 1: no responsibility at all, and 10: total responsibility) was identified as being '9'.

Chapter 3
87



Tabte 3.7 Perceptions ofpersonal control and control ofothers during food preparation.

I = No Control at all, l0: Full Control
I

I

I

I

ì

I

I

I

I

I

I

i

i

n

Proportion of
respondents who

stated values I to 3

n (%).

Proportion of
respondents who

stated values 8 to l0

n (%).

Mean
ranked
value

Median
ranked
value

How much control do you feel that you

have during your own food preparation?

How much control do you think that
OTHERS have over food safety during
their own food preparation?

8

8

98

93

8 (8)

8 (e)

65 (óó)

s4 (s8)

7.7

1','

Tabte 3.8 Perceptions ofpersonal risk and risk ofothers after food preparation.

l= Very Low Risk, 10: Very High Risk

n

Proportion of
respondents who

stated values I to 3

n (%)

Proportion of
respondents who

stated values 8 to l0

n (%)

Mean
ranked
value

Median
ranked
value

What do you consider the risk of illness
to be after your oìvn food preparation?

What do you consider the risk of other
people experiencing food poisoning to
be after their own food preParation?

97 87 (e0)

93 38 (41)

2 (2)

3 (3)

2.1

4.1

,

4

Table 3.9 Perceptions of responsibility.

n

I : No responsibility at all,

10 = Total responsibility

Proportion of Proportion of
respondents who respondents who

stated values I to 3 n stated values 8 to 10 n

(%) (%)

Mean
ranked
value

Median
ranked
value

How much responsibility for your own
food safety do you have?

96 5 (s) 80 (83) 8.5 9
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3.5.3.2 ldentffication of støtistical etssocìutions between perceptìons of risk, control and responsibìlity.

Data presented in Appendix 3.3 illustrates the Spearmans rho conelation coefficients between perceptions of

risk, control and responsibility. A positive correlation (r:0.568, p<0.010) was observed between personal

control for food safety and perception of control others have over their food safety during food preparation

(see Figure 3.1). Thus, if respondents perceived themselves to have full control over food safety, they also

perceived'others'to have equivalent control; conversely, if respondents perceived themselves to have little

or no control over their own food safety, they would consider 'others' to have a similar level of control. It can

be seen in Figure 3.1 that the majority of respondents considered themselves and others to have a relatively

high level ofcontrol over food safety during food preparation.

A negative correlation (r:-0.266,p<0.05)) was identified between perception of personal risk of illness and

personal control for food safety. This weaker corelation suggests that respondents who considered

themselves to have little or no control over their own food safety were also likely to perceive themselves to

have a higher risk of experiencing food poisoning after their own food preparation. Conversely respondents

who perceived themselves to have full or nearly full conhol over their own food safety also perceived

themselves to have a lower risk of experiencing food poisoning after their own food preparation,

Personal responsibility was determined to be positively correlated with personal control for food safety

(r:0.570, p<0.01') and perception of control others have over their own food preparation (r:0.439,p<0.01'),

whilst negatively corelated with perceived personal risk of illness after ones own food preparation (r:-0.409,

p<0.01'). Thus suggesting that as perception ofpersonal control increases, so does increased recognition of

responsibility, conversely, perception of decreased control is associated with less assumed responsibility (see

Figure 3.2). Figure 3.2 also illustrates that the majority of respondents have perceived themselves to have a

higher level of control with acceptance of a high level of responsibility. The correlation between perception

of control others have over their food safety and personal perception of assumed responsibility is not as

strong, but results follow a similar pattem to the correlationjust described, between personal control for food

safety and personal assumed responsibility. The negative correlation illustrated in Figure 3.3 indicates there

is a significant (albeit weak) association between personal risk ofillness and personal responsibility for food

safety. A perception of high risk of illness is associated with a low recognition for responsibility and a

perception of a low risk of illness is associated with increased responsibility.
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Figure 3.1 A sunflowert scatterplot
to illustrate a positive Spearmans
rho correlation between perceived
personal control for food safetY

and perceived control others have

for fãod safety (r:0.568, P<0.01')
(z=93 responses).

1 = No control at all, 10 = Full
control.

Figure 3.2 A sunflower scatterplot
to illustrate a positive Spearmans

rho coruelation between perceived

control for food safety during food
preparation and Personal
responsibilitY for food safetY'

(¡:0.570, p<0.01') (n:16
responses).

1 : No control at all, 10 : Full
control.

I : No responsibitity at all' 10 :
Total responsibÍtitY.

Figure 3.3 A sunflower scatterplot to

illustrate a negative Spearmans rfta
correlation between Perceived
personal risk of illness after ones own

food preparation and Personal
responsibilitY for food safetY

(¡=-0,409, p<0.01o) (z=95 responses).

I : Very low risk of illness, 10 = VerY

high risk of illness.

I : No responsibility at all, 10 = Total
responsibilitY.

Perceived control that others have over food saiety during their own

food preparation.
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3.5.3.3 ldentijìcation of statisticøI associøtions between perceptions of risk, conttol ønd responsibility ønd

respo ndent demograPhics.

Spearmans rho correlalion coeff,rcient was used to identify any significant associations between ranked

perceptions of risk, control and responsibility and age groups / SEG's of respondents. Results showed no

correlations between SEG and any variables associated with perception risk, control responsibility. In

addition, no correlations were foundbetween age of respondents andpersonal control, conhol of others and

perceived risk of others experiencing food poisoning after their own food preparation' However, a negative

correlation (r:-0.404, p<0,01') was determined between age of respondent and perception of risk of illness

after ones own food preparation. Thus suggesting that younger respondents had a high perception ofrisk and

older respondents were associated with decreased perception of risk of illness. Conversely a positive

correlation (r:0.3 13, p<0.01'¡ was determined between personal responsibility for food safety and age. It

appears that younger respondents felt less responsible for their own food safety than older people. As age

increased, percieved personal responsibility for food safety also increased.

A Mann Whitrey U test was carried out to see if there were any significant differences of responses given to

perceptions of risk, control and responsibility between male and female respondents. There were no

differences for perceptions of control and risk of others experiencing food poisoning after their own food

preparation. However, significant differences were identified between male and female respondents for

perceptions of personal risk after food preparation (2:-2.072, p<0.0!) and for perceptions or responsibility

(Z:-2.g25,p<0.05). Quantified differences of responses between male and female respondents can be seen

in Table 3.10. It can be seen that larger proportions of female respondents (93%) considered themselves to

have a lower risk of experiencing food poisoning after their own food preparation than male respondents

(1j%). More female respondents (88%) also considered themselves to have total responsibility or nearly total

responsibility for food safety than did male respondents (64%)'

Tabte 3.10 Male and female responses for perceptions of personal risk and responsibility where use of

Mann Whitney U test statistic identified significant differences'

Male (n:22)
o/o oftotal

Female (z:75)

%o oftotal

What do you consider the risk of illness to be after

your o,wn food preparation?

(l: Very Low Risk, 10: VerY High Risk)

Proportion of respondents
who stated values I to 3 (%)

Proportion of respondents
0

93

3
who stated values 8 to 10

How much responsibility for your own food safety

do you have?

(l : No responsibility, 10 = Total responsibility)

Proportion of resPondents

who stated values I to 3 (%)

Proportion of respondents

who stated values 8 to l0 (%)

9 4
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3.5.4 Perceptions of different locations where food can be consumed regarding the expectation of

acquiring food poisoning.

3.5.4.1 Quantitative ønølysis of perceptíons of locatíons to acquirefoodpoisoning.

A total of 18"/o of respondents answered this question fully, so results are solely based data from 78

responses. Overall, results showed that the home was ranked the least likely location to get food poisoning

(see Table 3.11), followed by parents or friends house and a 5 star hotel. Locations ranked as most likely

locations to get food poisoning included takeaway vans, ethnic style restaurants and pubs. Frequency of

ranked responses denoting expectation of the home as a location for getting food poisoning can be seen in

Figure 3.4. It can be seen that the majority of respondents indicated the home to be a location where there is

least expectation to acquire foodpoisoning.

3.5.4.2 ldentitication of statistical øssociøtìons between perceptions of locølíons to acquiring food

poisoning.

The strongest significant corelation's between locations included negative associations between a

respondents own home / a friends or family house and fast-food establishments, takeaway vans and ethnic

restaurants (see Appendix 3.4). In each case, increased expectation of food poisoning resulting from food

consumed from fast-food establishments, takeaway vans and ethnic restaurants was correlated with decreased

perception of the home (own home, a friends or parents home) as a location to acquire food poisoning.

3.5.4.3 ldentilìcation ofstøtistìcal ussociøtions between perceptions oflocations to acquirefood poisoning

and r esp o n de nt dem o g rap h ic s.

Spearmans rho conelation coefficient was used to identify any significant associations between ranked likely

locations for getting food poisoning and age groups and SEG's ofrespondents. Few significant associations

were determined. A weak positive correlation coefficient was determined (r:0.250, p<0.05*) between SEG

and perception of a fast-food establishment as being a likely location for getting food poisoning. Respondents

from social classes 'AB' were significantly more likely to think fast food establishments were associated

with locations where there was a higher risk of getting food poisoning, whereas respondents from social

classes 'DE' attributed the contrary. A similar, 'weak association was determined (r:0.283, p<0.05*) between

age of respondent and expectation of getting food poisoning from a hospital or old peoples homes. Older

respondents considered there to be a less chance of getting food poisoning from hospitals and old peoples

homes than younger respondents.

Chapter 3 92



Mann Whitney U test was carried out to see if there were any differences between male and female responses

to ranked locations denoting likelihood of getting food poisoning. The only significant difference identified

was for a 2 star hotel (2:-3.005, p<0.05)). It was found that more female respondents expected to get food

poisoning from a 2 star hotel than men. It is noted that no significant differences between male and female

perceptions of the home as an expected location to get food poisoning were identified'

Tabte 3.11 Ranked locations denoting perceived expectation for getting food poisoning (r=78).

Location. Mean ranked value. Median ranked value'

Takeaway van.

Ethnic restaurant.

Pub.

Fast food (e.g. McDonald's).

University / school / Work canteen.

2 star hotel.

Supermarket.

Hospital / Old Peoples home.

5 star hotel.

Parents / friends house.

Own home.

9,4

7.0

7.0

6.7

6.6

6.5

5.9

5.3

4.2

4.2

3.3

11

I
I
7

7

7

6

5

4

3

1

Most likely location to get food
poisoning.

Least likely location to get food
poisoning,

Figure 3.4 X'requency of responses regarding perceived expectation of the home as a location to get

food poisoning(n:78).

60

50

40

o

o
330

s
20

l0

l1t0
0

2

(1 = LEAST expect to get food poisoning' 11 = MOST expect to get food poisoning).

s67
Ranked values
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3.6 DISCUSSION.

3.6.1 Introduction.

Consumer attitudes towards food safety behaviours and perceptions of food safety risk, control and

responsibility have been identified using a self-administered, self-complete questionnaire. In the following

discussion findings determined in this study will be compared with knowledge and self-reporled practices

from other research to provide a more complete understanding of food safety behaviours that are known to

contribute to incidents of food poisoning. Comprehension of such will improve understanding of consumer

food preparation behaviours.

3.6.2 Consumer attitudes towards food safety behaviours.

Although many consumers expressed positive attitudes towards the majority of food safety behaviours, many

also expressed attitudes that were not consistent with safe food preparation concepts. Notable proportions of

consumers indicated negative and neutral attitudes and perceptions to issues under investigation. It is

surmised that having a negative attitude towards a specific food safety behaviour may increase the likelihood

of implementation of the associated food-handling malpractice. When considering findings from this study in

terms of population figures, proportions of negative responses may represent substantial numbers of the

population whom continue to implement unsafe practices. Substantial numbers of consumers reported to

'neither agree nor disagree' to many of the attitudinal statements regarding food safety behaviours,

suggesting a lack of knowledge of the behaviours in question. In addition to this, results showed that few

(4%) consumers expressed strong attitudes towards statements, suggesting that uncertainties may exist about

specific food-handling procedures.

Corresponding with previous research (Griffith et al. 1999a) more than 80% of respondents from this study

indicated that they prepared food at least once or twice a day. It is conceming to reveal that 29o/o of

consumers from this study also believed prepackaged meats are free from 'germs'. Given that 90o/o of

consumers have reported to eat and purchase fresh meat in the UK (FSA, 2001e) and that the bulk of raw

chicken and meat purchased and brought into the domestic kitchen in a prepackaged state, an attitude to

signify that such meat may be free from 'germs' may have serious implications for food safety of products

when in the home.
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3.6.2.1 Attitudes towards hand-washing and ptepatatìon of raw meøt / poultry and RTE foods'

Attitudes related to actions associated with cross contamination, such as hand-washing after handling raw

meat, poultry or eggs and use of adequately washed and dried utensils / separate utensils for raw and RTE

foods were generally good and correspond favourably with previous research findings detailing consumer

knowledge and self-reported practices. Ninety seven percent of consumers fiom this study expressed an

attitude indicating the need to wash hands before handling raw chicken and 690/o of consumers considered

washing hands after handling cooked, sliced ham to be necessary. Such attitudinal findings concur with

knowledge based data, whereby between 75-lO0% of consumers reportedly know that hand-washing is a

necessaïy action during food preparation (Redmond and Griffith, 2003a) and 100% of consumers consider

hand-washing and hand drying after handling raw food to be 'very important' (Griffith et al' 2001)' In

addition, self-reported data indicate that the majority (81-92%) of consumers always wash and dry their

hands immediately and adequately before handling food (DHSS and NIHSSB, 1998; FDF' 1996; FSAI'

1g98). Although frequent hand-washing during food preparation is preferable, the correct timing of such an

action is important. Hand-washing is necessary before handling cooked, sliced ham, and after handling raw

meat. Although, research denoting consumer attitudes towards hand-washing has been limited' it has been

deterrnined that 29-43%o of consumers believed that poor personal hygiene, such as failure to wash and dry

hands adequately, was a main cause of food poisoning in the home (FDF, 1993; FDF' 1996; FSAI' 1998;

NHSS, NIHSSB, lggg). Further research is required to identify attitudes towards the specific component

actions of the hand-washing and hand drying process'

Substantial food safety risks are associated with actions relating to cross contamination in the domestic

kitchen. Results from this study have shown that nearly all respondents (97%) expressed an attitude that the

use of clean utensils or equipment is essential when handling cooked foods' This corresponds with attitudinal

findings detailed by Mathias (1999) who found that 8I|11" of consumers expressed a positive attitude towards

similar food safety behaviours. such findings from this study and from Mathias (1999) concur with research

that indicates consumef knowledge of corresponding food safety practices related to cross contamination in

the domestic kitchen. For example, between 77-91% of consumers know that it is unsafe to use the same

unwashed utensil to cut raw poulhy and then RTE foods as such an action may result in food poisoning

(ADA and Conagra, 1999; Bloomfield and Neal, 1997; Lader, 1999)' This concurs with self-reported data

that indicate s g3-93%o of consumers reported they always / usually used separate utensils and chopping

boards for preparation of raw meat and cooked food or changed cutting boards after cutting raw meat or
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poultry (FDA / FSIS, 2000; Nunnery, 1997; Shiferaw et al. 2000). Such findings compare with attitudinal

results from this study that indicate 90-97% of consumers have positive attitudes to the same actions.

Consideration of the data described above provides a relatively optimistic outlook on consumer perceptions

towards specific cross contamination actions. However, results from this study also revealed that l0o/o of

respondents from this study failed to agree that the use different chopping boards for the preparation of raw

and cooked meats is necessary, and 20o/o did not perceive the use of an antibacterial spray to be essential to

clean work surfaces after food preparation. Such findings correspond with previous research undertaken by

Griffith et al. (2001) who found that l0o/o consumers did not believe that if they use different utensils or

washed utensils for preparation of raw and RTE foods, they will help to prevent food poisoning. Although

such figures represent small proportions of the sample, research has shown that pathogens such as Salmonella

and Campylobacter are readily cross contaminated from foods such as raw poultry to RTE foods when

utensils used for preparation not cleaned adequately (Cogan et al. 1999; De Boer and Hahne, 1990; Redmond

et al.200l). When 10-20% of the respondent sample is translated into actual population figures e.g. between

32,750-65,500 persons in Cardiff who may possess a negative attitude towards preparation of foods using

utensils cleaned using best practice procedures or separate utensils or equipment the potential for

contamination and subsequent infection is significant.

3,6.2.2 Attitudes towards aspecls of cleaning.

Many studies assessing microbial contamination of the kitchen environment have stated that dishcloths are a

common source of micro-organisms (Scott el al. 1982; Enriquez et al. 1997; Worsfold and Griffith, 1996a)

and the kitchen dishcloth is considered to be one of the main vectors for cross contamination and

dissemination of bacteria in the kitchen (Spiers et al. 1995). In view of this, research has indicated that use of

a paper towel opposed to a dishcloth is better as it reduces the risk of spreading organisms around the kitchen

as paper towels tend to be used just once and then disposed of (Griffith and Redmond, 2001). However, only

58% of consumers in this study expressed an attitude that paper towels were of more use in the kitchen than

J-cloths. Such results suggested that up to 42%o of consumers may prefer to use a dishcloth than paper towel

and thus present risks of contamination in the kitchen. Reported practice of treatment of cleaning materials

such as the dishcloth is a subject that has not been investigated widely. Nevertheless, Beddows (1983)

indicated 1hat 89Y" of consumers have reported to use the same dishcloth for multiple purposes including

wiping surfaces and washing up, thus increasing the potential for cross contamination of organisms around

the kitchen environment.
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3.6.2.3 Attítudes towsrds adequøte temperatwe conttol.

Adequate temperature conüol, including heating practices, cooling principles and refrigeration and freeztng

temperatures are required to minimise proliferation of any organisms present' However' temperature misuse,

including inadequate refrigeration, thawing, heating, hot holding and storage were associated with nearly half

of all reported European outbreaks identified and recorded between 1992 and 1994 (Schmidt' 1995).

Attitudes towards aspects of temperature control have been assessed in this study and results are discussed

below

A large proportion of consumers in this sfidy (62%) expressed a positive attitude towards the need and

importance of checking the temperature of the refrigerator regularly. However, previous research denoting

consumer knowledge indicated that up to 93%o of consumers did not know that the correct refrigeration

temperature is 0-5oC (FSAI, 1998). It can therefore be surmised that many consumers who think that it is

important to check the refrigerator temperature would not recognise an unsafe temperature. Findings

detailing consumers' refrigerator temperatures correspond with lack of knowledge described above, yet are

inconsistent with attitude findings from this study. Results have shown that large proportions (up to 70%) of

consumers refrigerators exceed recommended temperatures (Daniels, 2001; Johnson et al. 1998; VanGarde

and Woodburn, 1987) therefore providing conditions that encourage the proliferation of bacterial cells to

potentially dangerous levels thus, increasing the risk ofillness'

The practice of adequate thawing of food, particularly for joints of meat, is essential before cooking.

Appropriate methods for adequate thawing have previously been discussed (see Chapter 2'0). In this study,

the majority (86%) of consumers considered it necessary for frozen food to be defrosted thoroughly before

cooking. Corresponding with such findings, g0%o of consumers have reported to always thaw meat and

poultry thoroughly before cooking (FDF, 1993). However, other research has identified substantial

malpractices regarding defrosting methods. Between 60-75% of consumers have reported to defrost foods

(including raw meat and poultry) at room temperature and on the kitchen work surface (FDF' 1993; MAFF'

19gg; Spriegal, 1991). In comparison, between only l5-25%o of consumers have reported to defrost foods

(such as raw meat and poultry) in the fridge (FDF, 1993; MAFF, 1988; Ministry of Health, 1995; Worsfold,

1994), It can therefore be surmised that although consumers have a positive attitude and knowledge of the

necessity for thorough defrosting before cooking, they are unaware how adequate, safe thawing should be

implemented and thus increasing the risk of inadequate heating and potential for causing food poisoning.
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A total of nine statements in this study assessed attitudes related to cooking efficacy in the domestic kitchen'

Epidemiological data has shown that inadequate heating or reheating of foods has contributed to 50% of

foodbome outbreaks in England and Wales, 1995-1996 (Evans et al. 1998). Thus, inadequate practices

related to improper cooking and reheating present substantial risks of food poisoning. Most consumers (95%)

from this study held a positive attitude towards inadequate cooking of food increasing the risk of illness'

corresponding with findings from this study, Mathias (1999) found that 89% of uK consumers acknowledge

undercooking as a risk factor associated with foodborne disease and data from USA has shown that 67-74%o

consumers think that cooking meat well decreases the risk of food poisoning (Altekruse et al' 1996; ADA &

conagra, 1999). However, other research has indicated that consumers' knowledge of the internal

temperature at which cooked meat is safe to eat is lacking. For example, Griffith et al. (2001) found that 85%

of consumers did not know the temperature at which a beef-burger was safe to eat. Therefore' although

overall consumers may have a positive attitude and knowledge regarding the need for adequate heating and

consequences of inadequate heating, key concepts (such as end-point temperature) (EPT) remain to be

unknown by the majority of consumers, thus increasing the risk of undercooking' Limited research has been

canied out regarding knowledge, attitudes and self-reported practice of the concepts associated with

reheating of foods. In this srudy 24"/o of consumers expressed a negative or neutral attitude towards the

acceptability of reheating food to a warrn temperature, suggesting that many consumers may not reheat foods

to an acceptably safe temperature, thereby increasing the risk of food poisoning' Results from this study

indicated that older consumers were significantly associated with a more positive attitude towards cooking

efficacy and reheating practices. Therefore younger consumers (particularly males) may be an appropriate

target for education about cooking efficacy in future food safety initiatives.

Rapid cooling of cooked foods an important food safety practice (see Chapter 2.0) and inadequate cooling

procedures have been associated with many incidents of food poisoning (Bryan, 1978; Roberts' 1985)'

Attitude findings from this study have indicated that substantial misunderstandings exist about the concept of

adequate cooling of cooked foods. Previous research detailing consumer knowledge and self-reported

practices of cooling principles has been limited, and available data has indicated that perceptions of cooling

of foods are inadequate (Redmond and Griffith, 2003a). In this study, 47o/o of the sample disagreed or

expressed a neutral attitude towards the need for cooling of hot food quickly for storage and 33% of the

sample did not consider rapid cooling to be an essential process. Thus implying that if such attitudes are

associated with corresponding behaviours, large proportions of consumers may implement unsafe cooling

practices. In addition, 62% of consumers expressed an attitude that it is acceptable to cool foods at room
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tempefature and g3yowere either unsure or disagreed for the need to cool (e'g.) a leftover casserole with cold

water. Such findings indicate that consumeÍs are unsure of correct, safe methods to actually cool cooked

foods. Research has shown that pathogens and spoilage flora are capable of growing on meat at temperatures

of 20"c and 300c (Gill andNewton, 1gg0) and therefore the length of time foods are left at room temperature

should be minimised.

prevention the proliferation of bacterial cells and germination of spores is largely dependant upon effective

temperature control (Roberts, 1982). Results from this study have indicated that consumers have a more

positive attitude towards temperature control for storage of foods than for the cooling of foods' Most (75-

g4oó) consumers expressed an attitude that it is unacceptable store cooked meats at room temperature and

that it also unacceptable to leave cooked rice in a bowl on a work surface over night' However, between 16-

25Yo orthe sample expressed an attitude denoting the contrary, suggesting that malpractices such as storage

of cooked foods and cooked rice at room temperature is considered to be acceptable by some consumers'

Results from this study regarding attitudes towards storage practices have corresponded from previous

research that indicates -75%o of consumers have demonstrated knowledge of conect storage practices

(Redmond and Griffith, 2003a). However, knowledge and attitude responses towards such practices have not

corresponded with self-reported practices, where 45%" of consumers have reported to store foods at room

temperature (Albrecht, 1995)'

It has been reporled that preparation of food in advance of consumption has been the biggest contributory

factor for reported outbreaks of foodborne disease in England and Wales (Roberts, 1985). Consumer attitudes

towards the risk of illness being greater when food is prepared in advance were largely negative, and

accounted for 49vo of the sample. Such a findings is concerning as failure to realise risks associated with

such practices may result in implementation of unsafe practices thus, increasing the potential for food

poisoning.

3.6,2.4 Attitudes towards consumption of foods with the potentíal to cøuse food poisoning'

A substantial amount of media attention has been attributed to the microbiological hazards of undercooked

eggs and beef-burgers due to outbreaks of foodbome disease ftom E.coli 0157:H7 and salmonella' Many

consumer food safety swveys have determined self-reported prevalence of food consumption practices that

may have the potential to cause foodborne disease. overall, large proportions of consumers have reported

eating raw foods of animal origin. Attitudes towards consumption of potentially high-risk foods determined

Chapter 3
99



in this study have been identified and results correspond with findings denoting self-reported data from other

studies. Nearly haff (6%) of consumers considered consumption of 'runny' eggs to be desirable and a fifth

(21%) of consumers expressed an attitude denoting acceptability of consuming foods containing raw egg'

since 1997, prevalence ofconsumption ofundercooked or faw eggs has ranged from 5-56% (Altekruse et c/'

1999; Jabusche and Hilliers, 1999; Meer and Misner, 2000; Shiferaw et a\.2000; Unklesbury et al' 1998;

Yang et al. 1998; Zhang and Peturer, 1999)' Research has shown that pathogens such as Salmonella can

survive forms of cooking when some of the yolk remained liquid (Humphey et al' 1989)' It has been

recommende d Ihat 'people shoultl avoid eating raw eggs or uncooked foods made from them' (ACMSF'

1993b, p39) to reduce the risk of food poisoning, especially for the immuno-compromised' young and old' It

is disconcerting to realise that a large proportion of consumers (which may be generalised to nearly half of

the population of cardiff have expressed an attitude to indicate that consumption of raw or undercooked

eggs is acceptable'

In the USA, outbreaks of E.coli 0l5:.:H7 have been attributed to consumption of undercooked hamburgers

(CDC, 1994). Although self-reported prevalence of consumption of undercooked hamburgers has ranged

ftom 4-30%oof American consumers (Altekruse et at. 1999; Jabusche and Hilliers, 1999; Meer and Misner'

2000;Nunnery,1997;Raab and vy'oodburn, 1997; Shiferaw et a\.2000; unklesbury et al' 1998; Woodburn

and Raab, 1991;Yang et at. 1998; Zhang andPenner, 1999), only 13olo consumers from this study expressed

an attitude that it is acceptable to eat beef-burgers that are cooked to medium-rare' It was considered that

attitudinal responses towards the acceptability of consumption of medium-rare steak (regarded as a safe

practice) (Brownsell et ø1. 1989) may have been associated with perception that beef-burgers cooked to the

same level were also safe. However, no significant correlation between the two attitudes was determined'

Nevertheless, of the 55olo of respondents who agreed that it is safe to eat steak that has been cooked to rare or

medium-rare ,17%o alsoagreed that it was acceptable to consumer beef-burgers to the same level' Conversely'

of the 2l (22o/o) respondents who considered it unsafe to eat tare or medium-rare steak, only I (5%) thought

it to be acceptable to consume beef-burgers to 'medium-rare''

In this study attitudes towards the use of a meat thermometer for cooking meat and use of a microwave

thermometer were largely undecided (46-56% respondents expressed a neutral attitude)' and similar

proportions of respondents relatively evenly agreed and disagreed with each statement' Results such as this

suggest the use of thermometers may not be used by many consumers in the domestic kitchen and hence

cooked foods may not reach required EPT's prior to consumption' A substantial amount of research has been
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undertaken to associate meat colour as an indication of meat 'doneness' (Snyder' 1998)' Guidelines have

suggested that cooked ground beefpatties (-beef-burgers) require cooking until there is no pink colour and

juices run clear (Snyder, 1998). However' further research has indicated that colour of meat is not a reliable

indicator that the meat has reached a temperature high enough to destroy harmful bacteria such as E'coli 0751

(FSIS,USDA,1998b),Therefore,itisrecommendedthatuseofathermometeristheonlyreliablewayto

ensure safety and determine the ,doneness' of meat, poultry and egg products (usDA, FSIS, 2000)' Thus' it

isconcemingtorealisethatalargeproporlionofconsumersfromCardiffhaveanegativeattitudetowards

such a practice.

3.6.3 Perceptions of risk, control and responsibility'

Bruhn (1997) has suggested that the occurrence of food poisoning incidence and frequency of serious

consequencesareunder-estimatedbyconsumers.Anunderestimationoftheactuallikelihoodofexperiencing

a negative event is known as optimistic bias (weinstein and Klein, 1996)' A large proportion (90%) of

consumers from this survey (more females than males) perceived there is a very low-risk of getting food

poisoning after their own food preparation and only 4lo/o perceived others to have equivalent risk' thus

indicating judgements of optimistic bias. These data supports findings from Frewer et al' (1995) which

indicates that consumers associate the lowest personal risk of food poisoning with home produced food and a

greater risk of food poisoning is perceived when food is prepared by others' opposed to themselves' Results

from this survey concur with findings whereby it has been reported that public perception of food poisoning

shows a marked optimistic bias (weinstein, 1987), an effect that has also been discussed by other workers

(Frewer et at. 1994b;Frewer et ql. 1995a;Miles e/ al. 1999). Under-estimation of personal risk to food may

prevent consumers from taking appropriate steps to reduce their exposure to microbiological food-related

hazards (Frewer et aL l995a; Sammarco et at. 1997)' Indeed, recent research has indicated that consumers

only think about safe food preparation behaviours when they perceive a risk' yet it is reported that consumers

may have mistaken ideas about which practices are effective at reducing risks (Levy' 2002)' Optimistic

biases are important because they may hinder efforts to reduce risk-reducing behaviours (Miles e/ al' 1999)'

It is considered that an understanding of public risk perceptions will facilitate communication of risk issues

and as such is of direct relevance to experts, policy makers and the public (Frewer et al' 1995a)'

Investigations of consumer perceptions of control have been limited' Findings from this study indicated that

individuals(66%)considerthemselvestohaveslightlymorecontroloverfoodsafetythanothers(58%),thus

indicating a tendency of the illusion of control - a similar judgement as optimistic bias' McKenna (1993) has
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noted that an overly positive perception of events may stem from an illusionary perception of personal

control'However'Freweretat'(1994a)reportedthatnodirectrelationshipbetweenperceptionofriskand

perception of control was determined. Results from this study indicated that respondents who perceived

themselves to have full or nearly full control over their own food preparation also perceived themselves to

have a lower risk of experiencing food poisoning. This agrees with findings repofied by Levy (2002) who

indicated that consumers may not perceive a risk if they are confident that that they are controlling the risks'

conversely, those who perceived themselves to have little or not control over food safety during their own

food preparation also perceived themselves to have a higher risk of experiencing food poisoning' Analysis of

results from this study also revealed that as perception of personar control increased, so did perception of

control for others, even if not to the same extent'

Numerous studies in the uK, USA, canada, Australia and New zealand have investigated consumer

perceptions of responsibility for safe food preparation. consumers are considered to be responsible for proper

food-handling practices when preparing food in the home (Albrecht, 1995)' yet it has been reported that

consumers are frequently unaware of their role in the prevention of foodborne disease (schmidt' 1995)'

Results from this study have suggested inconsistent perceptions of responsibility for food safety' Although

g3% of consumers ranked themselves to have nearly total or total responsibility for food safety during their

own food preparation, 690lo of consumers expressed an attitude suggesting food manufacturers are ultimately

responsible for the safety of their foods. such incongruities have been identified within and between other

research studies. In New zealand, Hodges (1993) reported that 95%o consumers indicated they have taken

some responsibility for food safety during food preparation' Yet findings from canada (CFIA' 1998) have

indicated lhatii,,/"of consumers feel that they should not be entirely responsible for food safety in the home'

During the late 1970',s, Jones and weimer (1977) found that most consumers undenated their individual

responsibility for hygienic food preparation and relied on government inspection for the prevention of

bacterial contamination of raw meat and poultry. Nearly three decades later' data suggest that many

consumers remain unaware that the home is a likely place for food safety problems, believing that the

responsibility lies instead with the food manufacturer or restaurants (v/orsfold and Griffith, 1997a)' Results

may suggest that consumers are beginning to recognise the requirement for personal responsibility' but still

consider external providers of food are also accountable to maintain levels of food safety' Griffith (2000b)

has suggested the notion of a shared responsibility between industry and consumers, and other workers have

suggested that more emphasis need to be given to personal responsibility for food safety by educators

(UnklesburY et al. 1998).
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3.6.4Perceptionofthehomeasanimportantlocationforfoodpoisoning.

Failure to associate home food-handling practices with foodborne illnesses is considered to be a setious

impediment to convincing consumers to change inappropriate food-handling behaviour (Fein e/ al' 1995)'

Overall, most consumers in this study in perceived their own homes to be the most unexpected location to

acquire food poisoning. The homes of their friends and family were considered to be the second most

unexpected location to acquire food poisoning'

Results showed that1l%oconsumefs considered the home to be the least likely location where they would

expect to get food poisoning and I3Yo considered it the location where they would most expect to get food

poisoning. Such findings concur with previous research that has indicated that only 9-ll% of British

consumers (MAFF, 1988; Mathias, 1999), 16-23% of American consumers (Fein er al' 1995; Williamson e/

qt, 1992;Woodbum and Raab, 1997) and, 16%o of canadian consumers (cFIA, 1998) perceived the home as a

likely place to acquire food poisoning. such data does not concur with perceptions of Australian consumers'

as Jay et al. (I999b) found that 77%o of Australian respondents thought the home was alikely place to acquire

food poisoning. Nevefiheless, more Australians, like American and UK consumers perceived takeaway vans'

pubs and ïestaurants to be more likely locations for acquiring food poisoning' American consumers have also

athibuted a greater likelihood of food safety problems occurring in manufacturing facilities or in restaurants'

Results for this subject appeñ to be consistent from all intemational surveys reviewed and despite increased

media / educational attention, perception of the home as an unlikely location for getting food poisoning

appears to be relatively unchanged over the past 15 years'
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3.7 CONCLUSIONS.

Overall, consumer attitudes towards food safety in general were relatively positive' although small

proportions of respondents expressed attitudes that were contrary to safe food preparation practices' Given

that attitudes may influence behaviours, future food safety initiatives may need to focus upon improving

consumer attitudes towards food safety practices before attempting to improve actual food safety behaviours'

Indeed, to raise consumer awareness of food safety issues it is considered to be important to determine

baseline attitudes towards food safety behaviours to inform food safety education strategies.

Age was found to be significantly correlated with attitudes towards food safety practices related to both

temperature control and cross contamination during food preparation in the domestic kitchen' In all cases

correlations associated negative Íesponses of young adults and positive responses with older adults' Thus it is

suggested that to improve food safety behaviours of young adults it may first be necessary to change their

attitudes towards such practices.

Male and female responses determined for actions related to temperature control, preparation of food in

advance and preparation of food with an upset stomach showed signifìcant differences. For all cases larger

proportions of females expressed positive attitudes towards statements than males. Such a finding suggests

that future food safety education initiatives require differing strategies to bring about improvements of food

safety behaviours.

Expression of attihrdes towards specific food safety behaviours was compared to previous research denoting

knowledge and self-reported practices associated with the same food-handling practices' Attitude responses

from this study concurred with knowledge and self-reports of heating efficacy, hand-washing and use of

separate / adequate washed utensils for preparation of raw meats or poultry and RTE foods' Although

consumers expressed relatively positive attitudes (from this study) and demonstrated knowledge (from

previous research) towards safe storage procedures, substantially fewer consumers self-reported safe storage

practices. overall attitudes towards cooling principles required the most improvement of all food safety

behaviours under investigation, such finding compared well with lack of knowledge and unsafe self-reported

practices determined-by other workers. Although attitudes towards consumption of runny or uncooked eggs

compared well with self-reported data from other research, attitudes towards consumption of rare / medium-

rare beef-burgers were better than self-reported data'
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Identification of judgements of optimistic bias were determined for perceptions of risk and control of food

safety during consumer food preparation. More consumers considered their personal risk of getting food

poisoning after their own food preparation to be lower than other people do after their own food preparation'

In addition to this, consumers considered themselves to have slightþ more control over food safety than

other people. Such perceptions of risk and control explained by the notion of optimistic bias have negative

implications for food safety education initiatives'

Discrepancies were identified regarding identified perceptions of responsibility for food safety. Although the

majority of consumers in this study considered themselves to have total or nearly total responsibilify for food

safety during food preparation, a substantial number of consumers also maintained the attitude that food

manufacturers are ultimately responsible for the safety of their foods' Such incongruify of responses may

suggest that consumers do not wholly assume themselves to be responsible for the safety of foods they may

prepare and consume, and therefore hinder efforts to improve food safety behaviours in the domestic kitchen.

In agreement with the majority of previous intemational research findings it was determined that the majority

consumers from the sampled population in Cardiff considered the home to be the least likely location where

they would expect to acquire food poisoning. No significant differences were determined between male and

female responses for this perception, and no significant relationships were determined between perception of

the home as the least likely location to get food poisoning and SEG or age. Food consumed from a takeaway

van was considered to be the most likely location where food poisoning could be acquired.

Attitudes and perceptions of food safety behaviours from this chapter will contribute valuable information to

the field offood safety research and provide food safety researchers and health educators with information to

further understand why consumers continue to implement food safety malpractices during domestic food

preparation. Findings will be considered during strategy development of a community food safety initiative

in Chapter 7.0.
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CHAPTER 4.0

CONSUMER ATTITUDES AND PERCEPTIONS

TOWARDS FOOD SAFETY EDUCATION.

4.l INTRODUCTION

Effective food safety education is required to reduce the incidence and risk of foodbome disease'

Determination of consumer attitudes and perceptions of health-related educational attempts are known to aid

the development of effectual initiatives that can result in behavioural change. This chapter determines

attitudes and perceptions towards aspects offood safety education'

4.2 REVIEW OF LITERATURE.

Education of in-home food handlers can reduce foodborne illness by positively influencing behaviours

(Hilliers et al. 1994).Indeed, the ultimate objective of health-related educational attempts is to bring about

positive behavioural change (Bryant, 1998). However, to date, public communication campaigns to

encourage people to adopt safe food-handling practices have had minimal success (Kretzer and Larson,

19e8).

Behavioural scientists have stated that'human beings are not empty vessels in which correct information can

simply be pouretl which in turn will eliminate undesirable customs ' (Foster and Kaferstein, 1985). For

communication to have the desired impact a whole chain of responses needs to be elicited (McGuire, 1984).

Therefore the development of community based interventions for food safety initiatives is considered to be a

complex process, due to the need for provision of information for diverse target audiences in many different

settings. Diversç strategies are required for many different groups of consumers, each having their own food

preparation practices (Campbell et at. 1998) and social and environmental influences. Of importance for food

safety education is the message and the manner in which the message is communicated to and received by the

public (Griffith et al. 1994). Better education depends upon better understanding of the modes and channels

of communication that people actually use (Khare, 1988; WHO, 1988)'
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sources of food safety education have previously been discussed (see chapter 2.0)' Limited research has

been conducted to determine consumer preferences for such food safety inforrnation sources. A review of65

consumer food safety surveys found that less than a quarter (23%) of the surveys included questions to

identify preferable or influential sources. These surveys were conducted in England and Wales' North

America, Australia and the North and South of Ireland. Overall, findings indicated that consumers use many

sources of food safety information. The most common sources identified were television (Jay et al' 1999b;

Lader, 1999;Meer andMisner, 2000;NCC, 1991) andmagazines and leaflets (Griffith etal7994;Jay et al',

lgggb). other sources of food safety information included radio programmes' supermarket leaflets,

newspaper articles, cookbooks, packaging instructions, posters' magnets and family and friends' Research

has indicated that a large proportion (5S%) of Canadians reported learning about the safe ways to cook, store

and handle food from their family and friends (CFIA, 1998) whereas only 2l% British consumers have

reported similar experiences (NCC, 1991). Research from England, Wales and Northern Ireland indicated

that consumers considered there to be a shortfall in expectation and perceived provision of food safety

information for many organisations - namely food manufacturers and supermarkets (DHSS & NIHSSB,

1998; FDF, 1996). For example, although between 68-72% of consumers though food manufacturers should

provide food safety information, only 32-43o/o of the same consumers thought that food manufacturers

actually did provide such information (DHSS & NIHSSB, 1998; FDF, 1996)' Although in the surveys many

consumers reported having seen food safety information from a variety of sources, research into their

preference and consequential effectiveness for appropriate behavioural change is required and currently

lacking.

One of the most important determinants of consumer reactions to food risk infornation is the extent to which

the public trusts the source from which the information originates (Frewer et al' 1995b; Shepherd er ø/'

1996). people are unlikely to change their behaviour or attitudes if they do not trust the source of information

(Frewer et at. 1996), thus, information from a credible source is more likely to influence the public than a

source that lacks this attribute (FAO /WHO, 1998). For example, a scientist or other health care worker may

seem the ideal source of public health information, however, a community activist or lay person affected by

the disease may carry more credibility and have a greater public impact (Freimuth et al' 2000)' A source low

in credibility may be discounted and have limited or no impact, whereas a highly credible source is likely to

be more rnfluential (Griffin et al. l99l). Research from England and Wales has indicated that only small

proportions of consumers actually classed common sources of food safety information as being reliable' For

example, although 40olo consumers reported seeing food safety information from TV programmes, only 46%
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considered the inforrnation they had heard to be reliable (Lader, 1999). Similarly between 3-15% of all other

sources of food safety information that had been seen by respondents of the survey were also considered to

be reliable (Lader, 1999). Such findings have adverse implications for the impact of the effectiveness of food

safety initiatives in England and Wales.

Generally, it has been reported that there is little public understanding of the exact mechanisms of food

poisoning (MAFF, 1988) and research has indicated that consumers fail to recognise key clinical features of

foodborne illness (Leman, 2001). It has been suggested that personal experience of ill health may challenge a

persons sense of invulnerability when it comes to health risks (Denscombe, 2001) and therefore experience of

food poisoning may have an effect on actual food preparation behaviours. For example, 69%o of UK

consumers who reported to experience food poisoning have also reported to take extra precautions to prevent

suffering a similar bout of food poisoning occurring again (MAFF, 1988). Another UK survey has

determined thaf lgYo of consumers had given up specific foods as a result of experiencing food poisoning

(Lader, 1999). Therefore it can be suggested that inclusion of information detailing 'experience' and

consequences of food poisoning may be effective as part of food safety education initiatives.

Food safety education is likely to be most effective when messages are targeted toward changing behaviours

most likely to cause foodborne illness, and towards specific audiences (Mederios et al.2001a). Research has

indicated that the most effective way to provide information is in a context that makes sense to the target

audience (Fraser and Smith, 1997). If food safety communication is to have the desired behavioural effect, an

individual must be exposed to it, pay attention to it, become sufficiently engrossed in it to persist,

comprehend what it says, agree with it and ultimately act as the message suggests (McGuire, 1984). For such

conditions to take place the health communication process needs to be structured and identify and prioritise

audience segments, deliver accurate, scientifically based messages from credible sources and reach audiences

through familiar channels (Freimuth et a|.2000). A variety of differing conditions affect the receptivity of

health communications. Such conditions include demographic and socioeconomic variables, personal

receptivity to new information, previous knowledge, educational background, cultural influences, perceptions

of risk, control and responsibility and attitudes to the health issue in question.

It is anticipated that such quantitative data detailing attitudes and perceptions of food safety education from

this chapter will, along with data from Chapter 3,0, aid the formative research process in the development of

a targeted food safety educational strategy in Chapter 7.0.
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4.3 AIMS AND OBJECTIVES.

4.3.1Aims.

. Examine factors that influence the efficacy of food risk communication'

o Investigate consumel preferences for methods of food safety education.

4.3.2 Objectives.

¡ Determine consumer attitudes towards the efficacy of current food safety behaviours.

¡ Ascertain attitudes towards response to food safety information in the past and likelihood of acting upon

food safety information in the future.

o Assess consumer preferences for different food safety information sources'

o Identify consumer perceptions of spokespersons that are likely to be believed for the promotion of food

safety information.

¡ Determine organisations that are perceived as credible and trustworthy providers of food safety

information.
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4.4 METHODS.

4.4.1 Introduction.

euantitative methods of data collection can be used for the determination of attitudes and perceptions. The

present chapter uses a questionnaire to assess attitudes and perceptions of consumer food safety education'

As in Chapter 3.0, the use of a questionnaire was considered to be the most appropriate research method to

use to collect the required information.

4.4.2 Questionnaire development.

The purpose of this questionnaire was to investigate consumer attitudes towards food safety education,

examine preferences for different sources of food safety information and deternine perceptions of

organisations / spokespersons deemed credible and trustworthy. Health education and health promotion

literature was reviewed to provide background information to aid the development of attitude statements and

questions that were based upon key concepts influencing the efficacy of food safety communication.

This questionnaire comprised of five sections. Section A included 27 atfitude statements that were designed

to determine consumer receptivity to food safety information, attitudes towards the likelihood of acting on

new information, perceptions of current behaviours and attitudes towards different locations where food

safety information may be placed in future initiatives. Attitude responses were given on a Likert-type rating

scale and as for the questionnaire in Chapter 3.0, statements were placed in an order whereby some responses

warranted a positive response and others warranted a negative response.

The majority of responses to questions in sections B-E were based on the variation of a VAS in the Likert-

type scale (as described in section 3.4.2,paragraph 3). Such responses were obtained to give an indication of

where respondents were likely to pick up food safety leaflets, preferable sources of food safety information,

spokespersons most likely to believe and credible / trusted providers of food safety information.

4.4.3. Pilot testing.

The questiormaire was piloted using recommended procedures (Breakwell et al 1995) on 10 adult

consumers. During the piloting process of this questionnaire, issues that were considered and addressed are

described in section 3.4,3. Administration of the questionnaire with covering letter (see Appendix 4'1) was

piloted and no amendments to the process were necessary. The final version of this questioruraire: 'Attitudes

and perceptions towards food safety education' can be found in Appendix 4.2.
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4.4,4. Determination of validity and reliability.

For background information and methods used for ensuring validity and reliability of this questionnaire see

section 3.4.4 of Chapter 3.0. As in the questionnaire detailing attitudes and perceptions of food safety

behaviours in the domestic kitchen, measures of internal consistency / reliability were obtained for attitude

statements in the food safety education questionnaire. A Cronbachs alpha coefficient of 0.8 was determined'

For internal consistency of a questionnaire to be acceptably reliable, Cronbachs alpha should be between

>0.7 and <0.9 (Streiner and Norman, 2001) and therefore it was determined that the attitude scale in this

questionnaire was acceptable and measured a single construct'

4.4.5 Sampting and data collection.

This questionnaire was administered by post to the 100 respondents who had completed the questionnaire in

Chapter 3.0. The food safety education questionnaire was sent with a covering letter and prepaid addressed

envelope. Respondents were offered a f,5 supermarket incentive to return a completed questionnaire within

one month of administration. Follow-up telephone calls were made and reminder letters were sent to

respondents at intervals after the initial survey had been distributed to potentially increase response rates'

4.4,6Data analysis.

All questionnaire responses were inputted and stored on the Consumer Food Safety Microsoft Access 1997

database that had been specifically designed for this project (see section 5.4.8.1), and statistical analysis was

carried out using SpSS (for windows) version 7.5 19.0 and Microsoft Excel 1997. See section 3.4'6.1 for

details of data assumPtions'

4.4.6.1 Analysis of uttitudes towurds food safety information sources'

+ euantitative analysis of overall scored attitude responses towards þod safety information sources.

. Attitudinal responses were coded from 1 (positive) to 5 (negative) to give overall attitude scores and an

indication of overall attitude direction. A calculation of the sum of responses gave a possible range of

scores from 27 to 135 (the higher the score the more unfavourable the attitude).

. Descriptive statistics were used to quantify overall attitudes to food safety behaviours using coded

responses

= Examination ofassociations betyveen overall scored attitude responses and respondent demographics'

. An assessment of the association between age groups / SEG groups and median attitude scores (coded as

in 4.4.6.1) was made using Spearmans rho correlation coefficient (2-tailed). For the rationale for choice

of this statistical test, see section 3.4'6.2 (paragraph2)'
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As noted in section 3.4.6,1, male and female groups were considered to be nominal data, therefore

comparisons with coded attitude scores (ordinal data) were made using the Mann V/hitney U test

statistic. For the rationale for choice of this statistical test, see section 3'4.6.2.

+ Analysis ofscored responses to individual attitudes towards food safety information sources.

. Median and mean attitude scores have been used to describe responses to individual attitude statements.

Median scores indicated central tendency of responses and mean scores indicate skewness of data, and

SD indicates the measure of spread.

= Analysis of quantitative responses to individual attitudes towards food safety information sources.

. Descriptive statistics have been used to summarise responses to individual attitude statements.

= Iclentifi.cation of associations betvveen attitudes towards food safety information sources.

. Spearmans rank correlation coefficient (rho) was used to identify correlations between responses to

attitude statements (ordinal data)'

= Examination of associations betyveen individual attitude responses and respondent demographics.

. Correlations between responses to individual attitude statements (ordinal data) and SEG and age groups

(ordinal data) have been determined using Spearmans r/ro'

. Comparisons made between attitude responses (ordinal data) and male and female groups (nominal data)

were made using the Mann Whitney U test statistic.

4.4.6.2 Food SafetY Leaflets.

= euantitative analysis of responses to receipt offood safety leaflets through the post and picking food

safety leaflets up from outside the home (questions B 1, B2 on the questionnaire, see Appendix 4.2)'

. Descriptive statistics were used to quantify proportions of consumers who stated 'yes' and 'no'.

= Examination of the association betyveen the liketihood of reading a food safety leaflet and respondent

demographics.

. Spearmans rank correlation coefficient (rho) was carried out to examine and identify correlations

between the likelihood of readrng a food safety leaflet. Differences between male / female responses

were identified using the Mann V/hitney U test (Z score)'

+ For analysis of questions 83 and B4 see section 4'4'6'4'
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4.4.6.3 Television øs a source for food safety ínformation.

= Quantitative analysis of responses denoting aspects of watching TV cookery programmes and TV

clocumentaries onþod safety (questions CI to C7 on the questionnaire, see Appendix 4,2)'

. Descriptive statistics were used to quantify responses to questions Cl to C7.

+ Exqminqtion of the association between the likelihood of watching TV cookery programmes and

watching TV documentaries aboutfood safuty.

. Responses to Likert style questions ('extremely likely' to 'extremely unlikely') were assumed to be

ordinal data. Therefore Spearmans rank correlation coefficient (rho) was used to examine the association

between such responses.

+ Examination of the association between the likelihood of watching TV cookery programmes / TV

do cum entar ie s ab out fo o d s afety and r e s p o nd en t d em o gr ap hi cs.

. Spearmans rank correlation coefficient (rho) was carried out to examine identify correlations between

likelihood of watching TV cookery programmes and TV documentaries about food safety and

respondent demographics. Differences between male / female responses were identified using the Mann

Whitney U test statistic (Z score).

4,4.6.4 Analysis of responses to the following questions (see Appendix 4.2):

83: Likelihood of picking food safety leaflets up from different locations.

D1: Preference of receiving food safety information from different sources.

E1: Credibility / trustworthiness of food safety information from different organisations.

E2: Likelihood of believing a variety of spokespersons to deliver food safety information.

= Quantitative analysis of responses to questions 83, D1, EI, E2 (Appendix 4.2).

. Descriptive statistics were used to identify proportions of respondents who stated values l-3 and 8-10.

. It is not possible to assume differences between ordinal ranks, therefore median values were calculated

to indicate central tendency and were used as the main determinants of rank. Mean values were

calculated to indicate skewness ofdata.

+ Examination of the association betvveen responses from questions 83, D1, 81, 82.

. Spearmans rank correlation coefficient (rho) was used to identify correlations between ranked responses

from questions 83, Dl, El,E2' (ordinal data).
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= Quantitative analysis of responses to variables in questions B3,DI,El,E2 and respondent demographics.

. Median values were determined and tabulated for all of the variables of each of the questions stated

above according to age groups' SEG's and male and female responses.

+ Examinqtion of the association betvveen questions 83, DI, El, E2 and respondent demographics.

. Correlations between ranked data and age group / SEG group were identified using Spearmans rank

correlation coeff,rcients (rho), and differences between male and female ranked responses were identified

using the Mann V/hibrey U test statistic (Z score).

4. 4. 6. 5 B o nferro nì co r rectío n.

As introduced in section 3.4.6,5, Bonferroni correction has been applied to alpha levels when making

multiple comparisons to identify statistical associations. Results discussed in this chapter have included

weaker correlations of note where Bonferroni correction has not been used (denoted as * for <0.05, and **

for <0.01) as well as stronger correlations where Bonferroni correction has been used (denoted as ) for <0.05,

and. for <0.01). such symbols will be used in the text and in relevant tables.
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4.5. RESULTS.

4.5.1. Introduction.

The response rate for the questionnaire to assess consumer attitudes and perceptions towards food safety

education was 6l%o. This is considered to be particularly high for a postal questionnaire (Oppenheim, 1998).

Likelihood of consumer response would have been increased due to previous personal contact with

respondents, a supermarket voucher incentive for return of completed questionnaires, the inclusion of an SAE

for retum of the questionnaire and telephone and written reminders. Eighty three percent of respondents to

this questionnaire were female and l7%o were male, maintaining similar proportions of the male: female ratio

outlined in section 3.5.1. Demographics of respondents for this questionnaire are found in Table 4.1.

Table 4.1 Demographics of respondents who answered the Food Safety Education Questionnaire.

Age groups n (%) respondents. SEG r (%) respondents.

t6 -24

25 -34

35 -44

45-54

55 -64

65+

s (8)

l r (18)

t2 (20)

15 (25)

8 (13)

r0(r6)

AB

CI

C2

DE

15 (25)

2s (41)

13 (21)

8 (13)

4.5.2 Consumer attitudes towards food safety information sources.

4.5.2.1 Quantitøtíve ønølysis of overall scored attitude responses towørdsfood søfety inþrmstion sources.

A summary of coded responses to attitude statements can be see in Table 4.2' ln total 58 (95%) of

respondents answered a1l attitude statements fully and these response were used for analysis of total and

mean attitude scores. Total obtainable scores ranged fuom27 to 135 and the minimum total score obtained

was 44 and the maximum score obtained was 79. It can be seen in Table 4.2 that79%o of total attitude scores

ranged from 55 to 74. Thus, 95o% of respondents scores ranged from2 to 3 (llositive, 5:negative), Overall,

the majority of mean consumer responses to food safety education were more positive than negative.
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Table 4.2 Total attitude scores and mean attitude scores for all participants who answered all attitude

statements (z:58).

Total attitude scores n (o/o) Mean attitude scores n (Yr)

35

40

45

50

55

60

65

70

'75

80

0

1 (2)

| (2)

3 (s)

t2 (20)

I 1 (20)

12 (20)

1r(le)

7 (r2)

0

r,00

1.50

2.00

2.50

3.00

3.s0

4.00

4.50

s.00

0

3 (5)

31 (s4)

24 (4r)

0

0

0

0

tt

4.5.2.2 Examination of associøtions between overall scorcd øttitude rcsponses and respondent demographics.

An assessment of the association between age groupings and SEG groups and median attitude values was

made using Spearmans rho conelation coefficient (2-tailed) (n=61). Results showed there was no significant

correlation (r:-0.132, p>0.05*) between age groupings and median attitude values. However, a positive

significant correlation (r:0.346, p<0.01**) was identified between SEG groupings and median attitude

values. This suggests that respondents from higher social classes (AB) are significantly associated with

having a more positive attitude towards food safety education and respondents from lower social classes

(DE) are correlated with having a more negative attitude. Use of a Mann Whitney test statistic identified no

significant differences between male and female responses'

4.5.2.3 Analysis of scored responses to indívidual øttitudes towards food saÍety inÍormøtion sources.

Mean scores and median values per attitude statement from this questionnaire are tabulated in Table 4.3.

Mean scores ranged from 1.64 to 3.80 (llositive response, 5:negative response). It can be seen that the

most positive attitude ( 1 .64) was towards the importance of TV chefs to implement all necessary food safety

practices when preparing food on TV shows. The attitude that obtained the least positive response was

regarding the respondents perception ofconfidence that their own current food preparation behaviours do not

give rise to the risk of food poisoning. Based on previous research detailing consumers observed food

preparation behaviours it was decided that a response representing confidence should be negatively scored.

Such a decision was based on the surmise that very few consumers have been observed to implement all

necessary food safety precautions and so perception that personal food preparation did not present risk of

foodpoisoningmaybeinaccurate.Varianceof responsestostatementsrangedfrom0.56to l.46.Theleast

variance to responses was based on the attitude towards the possible impact that information about the risks

of inadequate food safety practices may have on food safety behaviours. The attitude statement regarding the

need for food safety to be taught in schools resulted in the largest variance in responses.
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Tabte 4.3 Mean and median attitude scores per attitude statement.

Attitude statement (food safety education). n

Median
value per
statement

Mean
attitude

score per
statement

SD^

r It is important for TV chefs to carry out all necessary food safety practices

when preparing food on television shows'

¡ I never carry out all the necessary food safety precautions that I know during

food preparation.

¡ I am not prepared to listen or read any advice regarding food safety'

r I am willing to listen or read any information on food safety

r No information given to me is likely to change my food safety behaviour.

r I have never acted upon any food safety advice in the past

r I am likely to read food safety advice stated on food packaging'

¡ Information about the risks ofinadequate food safety practices may changemy

current food preparation practices.

. I always carry out all the necessary food safety precautions that I know during

food preparation.

o I am unlikely to act upon information given to me in the future conceming

food safety.

r I am likely to pay no attention to food safety advice on food packaging'

r Information about the risks ofinadequate food safety practices will nothave

any effect upon my current food preparation practices'

. Information regarding the consequences ofinadequate food safety practices is

likely to alter my food preparation behaviour.

. Information about the risks ofinadequate food safety practices would

deJinitely make me change my current food preparation practices'

r There is a need for food safety to be taught in schools.

¡ Hearing stories about cases of food poisoning will lead to improvements in my

food safety behaviour'

¡ I do not need to be given any food safety advice.

¡ I do not like hearing the symptoms and medical details about food poisoning.

. I thìnk I know all ofthe food safety precautions necessary for safe food

preparation.

¡ I do not feel that enough food safety advice is available to me'

¡ Other people need for advice conceming food safety more than I do'

. My current food safety behaviours do not need improvement'

¡ Other people take more notice of food safety advice than I do'

. Personal experience offood poisoning has a greater chance ofimproving food

safety behaviour than education,

¡ I sometimes carry out all the necessary food safety precautions that I know

during food preParation.

r I am confident that my current food preparation behaviours do not give rise to

a risk of lood Poisoning.

61

60

6I

6l

6I

61

61

6t

6l

6I

6l

6l

6l

6l

61

60

59

61

6I

6l

6l

61

61

60

61

61

1.72

1,77

1.82

1.92

2.00

2.07

2.08

2.10

2.11

2.16

2.18

2,28

2.33

2.39

2.45

2.64

2.'t7

2.90

2.97

3.10

3.20

3.41

3.33

3.74

3.80

0.67

0.ó9

0.59

0.80

0.77

0.75

0.56

0,81

0.78

0,93

0,90

0.73

0.72

1.46

0.85

0.96

0.92

l.0l

0.86

0,70

0.81

0.94

1.04

0.87

0.75

1.64 0.82

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

2

3

3

3

3

3

3

4

4

4

^SD = Standard deviation
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a

4.5.2.4. Summary of main lindings: consumer attìtudes towards food safety informstion sources.

It was noted that few respondents in this section of the questionnaire held strong attitudes towards aspects of

food safety education. The majority of responses given were 'agree' or 'disagree'. In addition to this, a

substantial proportion of respondents (up to 60%) held neutral attitudes towards issues under investigation.

Indeed, for responses to six statements, the majority of respondents neither agreed nor disagreed with the

statements. Results are tabulated inTable 4.4.

The majority of respondents were confident that their current food preparation behaviours do not give

rise to the risk of food poisoning, yet nearly a fifth of respondents indicated they do not always cany out

all ofthe necessary food safety precautions they know during food preparation.

The sample was evenly split as to whether they knew all of the food safety precautions necessary for safe

food preparation and more than half respondents indicated the need for improvement of their current

food safety behaviours.

A large proportion ofrespondents indicated they did need to be given food safety advice and the sample

was largely undecided as to whether enough information is available to them.

The majority of respondents indicated they are willing to listen or read any advice about food safety and

a similar proportion of respondents (87%) indicated that information given to them is likely to change

their food safety behaviours.

Marginally more respondents (69%) indicated that information about the consequences of inadequate

food safety behaviours is likely to change their food preparation behaviour than information detailing the

risks of inadequate food safety practice (62%). A further 2l%o indicaled that information about risks of

inadequate food safety practices may change current behaviours.

The majority of attitude responses regarding other peoples need for food safety advice and attention to

food safety advice (when compared to selfl were largely neutral. However, tendencies were towards

agreement that others are in need more food safety advice, and others do not take as much of notice of

food safety advice than they do themselves.

Between ig-82% of respondents were likely to pay attention to food safety advice stated on food

packaging.

More than half respondents indicated that personal experience and hearing stories about cases of food

poisoning is likely to improve their food safety behaviours. Howev er, 23o/o of the sample stated they did

not like to hear the symptoms and medical details about food poisoning.

Three quarters of respondents thought they were more likely to take notice of messages about specific

food safety behaviours opposed to generalised messages'

a

a

a

a

o
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Table 4.4 Attitudes towards food hygiene information sources

Attitude statement. n

Strongly
Agree
n (%)

Agree
n (%)

Neither
Agree or
Disagree

n (%)

Disagree
n (%)

Strongly
Disagree

n (%)

a I am confident that my current food preparation

behaviours do not give rise to a risk of food
poisoning.

I think I know all of the food safety precautions
necessary for safe food preparation.

My current food safety behaviou¡s do not need

improvement.

61 8 (13) 3'7 (61) 12(20) 4 (6) 0

a

a

a

a

a

61

6I

2(3) 2r (3s) t2(20) 24(3e) 2(3)

4(6) 1s(2s) 3r (51) ll (18) 0

a I do not need to be given any food safety advice. 59 I (2) 14 (24) 10 (17) 31 (52) 3 (5)

I do not feel that enough food safety advice is
available to me.

61 t (2) 1e (31) 23 (37) 17 (28) t (2)a

I am willing to listen or read any information on

food safety.

I am not prepared to listen or read any advice

regarding food safety.

I am unlikely to act upon information given to me

in the future concerning food safety.

No information given to me is likely to change my
food safety behaviour.

I have never acted upon any food safety advice in
the past.

61 t7 (28) 38 (62) 6 (10) o

6t

6I 0 5 (8) 7 (t2) 3e (64) l0 (16)

6t 2(3) 3 (s) 3s (57) 2t (35) 0

61 1 (2) 2 (3) s (8) 36 (5e) t7 (28)

0 s (8) 3 (5) 40 (66) 13 (21)

0

a

a I always carry out all the necessary food safety
precautions that I know during food preparation.

I sometimes carry out all the necessary food safety

precautions that I know during food preparation.

I never caruy out all the necessary food safety
precautions that I know during food preparation.

6r r I (r8) 38 (62) 8 (13) 3 (5) 1 (2)

61 8 (r3) 38 (62) 6 (10) e (15) o

0 2 (3) | (2) 35 (58) 22 (37)a
60

a Information about the risks ofinadequate food

safety practices would definitely make me change

my current food preparation practices.

Information about the risks of inadequate food
safety practices may change my current food
preparation practices.

Information about the risks ofinadequate food

safety practice s will not have any effect upon my
current food preparation practices.

Information regarding the consequences of
inadequate food safety practices is likely to alter
my food preparation behaviour.

61 6 (10) 32 (s2) 20 (33) 3 (5) o

61 6 (10) 4s (73) e (1s) | (2) 0

61 6 (10) 36 (5e) 15 (25) 4 (6) 0

6t 1 (2) 5 (8) 10 (l 6) 33 (54) 12 (20)

a

a

a
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Table 4.4 Attitudes towards food hygiene information sources (continued).

Attitude statement. n

Strongly
Agree

n (%)

Agree

n (%)

Neither
Agree or Disagree
Disagree

n (o/o)

n (%)

Strongly
Disagree

n (%o)

a

a

Other people need advice concerning food safety

more than I do.

Other people take more notice of food safety

advice than I do.

6t t (2) 14 (23) 37 (60) 8 (13) t (2)

61 2 (3) 5 (8) 28 (46) I 8 (30) 8 (13)

I am likgly to pay no attention to food safety advice

on food packaging.
6r t (2) 7 (11) 5 (8) 36 (se) t2(20)

a I am likely to read food safety advice stated on

food packaging.
61 11 (18) 3e (64) 7 (t2) 4 (6) 0

a Hearing stories about cases of food poisoning will

lead to improvements in my food safety behaviour

I do not like hearing the symptoms and medical

details about food poisoning.

Personal experience of food poisoning has a

greater chance of improving food safety behaviour

than education.

60 8 (14) 23 (38) 23 (38) 6 (10) 0

61 t (2) 13 (21) 22 (36) 2t (34) 4 (7)

60 6 (10) 2s (42) 14 (23) t3 Q2) 2 (3)

a

a

a There is a need for food safety to be taught in

schools,

It is important for TV chefs to carry out all

necessary food safety practices when preparing

food on television shows.

I am more likely to take notice of messages about

specifîc food safety behaviours than generalised

messages.

61 2r (34) 2r (34) 3 (s) ó (10) l0 (17)

6t 32 (s3) 21 (34) 7 (l l) 0 1 (2)

6r s (8) 4l (68) t3 (21) 2 (3) 0

a

a
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4.5.2.5. Identíficøtion of associøtions between indìvidual etttítude responses'

Tabulated correlations between attitude responses can be found in Appendix 4.3. A total of 23 Spearmans rho

correlations were determined (p<0.05)), the majority of which reaffirmed the reliability of data collected in

this particular section of this questionnaire. The strongest correlation (r:0'701, p<0'05) was positive and

determined between two statements denoting the impact of food safety information upon food safety

behaviours.

positive Spearmans rho conelation coefficients were determined between responses to statements indicating

the likelihood of acting upon food safety information in the past and the likelihood of acting upon

information in the future. In addition, perceived adequacy of current food preparation behaviours was

significantly associated (t:0.546, p<0.05t) with perceived knowledge all of the food safety precautions

required for safe food preparation. Thus, perception that curent food preparation behaviours do not need

improvement was associated with reported knowledge of all of the necessary food safety precautions required

for safe food preparation. conversely, an attitude indicating current food safety behaviours do need

improvement was associated with a lack of appropriate knowledge. Confidence that food safety behaviours

do not present a risk of food poisoning was found to be significantly associated (r:0.541, p<0'05t) with the

belief that all of the necessary food preparation behaviours are implemented during food preparation' On the

other hand, lack of confidence that food safety behaviours do not present a risk of food poisoning was

associated with the belief that all food safety behaviours known were not implemented at all times'

Further correlations were identified between the likelihood of others taking notice of food safety information

and willingness to listen or read any advice regarding food safety' Agreement that others take more notice of

food safety information than oneself was positively conelated (r:0.527, p<0.05)) with not personally being

prepared to listen or read any advice regarding food safety. on the other hand, when others are perceived to

take less notice of information than oneself, there is an association with personal willingness to listen and

read any food safetY advice.

4.5.2.6. Associøtions between attitude responses to food safety information sources and respondent

demogrøphics.

To aid development of informed placement strategies for food safety education interventions, differences

between attitudinal responses and demographics of the respondent sample have been investigated' Findings

are found in Table 4.5.
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No correlations were determined between age groups and attitudes towards food safety infotmation sources'

However, 22y, of aftitude statements were correlated with SEG. All such correlations identified were

negative. The strongest of these correlations (t:-0.422,p<0.05)) suggested that as SEG decreased, agreement

with the attitude 'information about the risks of inadequate food safety practices will not have any effect

upon my current food preparation practices' increased. Therefore, respondents from SEG 'AB' indicated that

information about the risks of food safety practices will have an effect upon current food preparation

behaviours, and respondents from sEG 'DE', indicated the contrary.

A correlation (r:-0.278,p<0.05*) was identified between SEG and the statement 'I do not like hearing the

symptoms and medical details about food poisoning', Findings suggested that respondents from SEG 'AB'

did not mind to hear about the symptoms and medical details about food poisoning, whereas, respondents

from SEG ,DE' were associated with not liking to hear such details.

Further associations were made between the likelihood of acting upon food safety information and SEG'

Negative associations suggested that respondents from SEG 'AB' were likely to act upon food safety

information in the future and respondents from SEG 'DE' were not. In addition to this, a negative association

(r:-0.345, p<0.01)) between SEG and the attitude statement 'I have never acted upon food safety information

in the past'. Thus, consumers from SEG 'AB' indicated they have acted upon food safety information in the

past, and consumers from SEG 'DE' had not.

Significant differences between male and female responses occurred for 9Vo of the attitude statements present

in this questionnaire. Z scores ranged from -1 .98 to -2.41 indicating that differences between the two

samples were notthatbig. Actualproportions of male andfemale responses to statements where differences

were detected can be seen in Table 4.6. A significant difference in responses for male and female respondents

was identified for perception of knowledge of all of the food safety precautions necessary for safe food

preparation (Z:-l.g8l, p<0.05*). It appears that a large proportion of males (70%) than females (37%)

disagreed with the statement, thus indicating that males perceive themselves not to know all food safety

practices required for safe food preparation. In contrast, 43%o of females and only 10% of males thought they

did know sufficient food safety precautions for safe food preparation. The second statement where significant

differences (z:-2.410, p<0.05*) were identified between male and female responses was regarding

perception of availability of food safety advice. More males (70%) considered that insufficient food safety

advice is available than females (26%).
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Table 4.5 Statistical differences between male / female respondents, different age groups' SEGs and

attitudes towards food safety education.

I Comparisons of male and female responses using the Mann 'ù/hitney U test statistic'

2 Correlations identified between age / SEG and attitude responses using Spearmans rho correlation

coefficient.

Attitude statement M/Fr Ag.' SEG2

a I am confident that my current food preparation behaviours do not give

rise to a risk of food poisoning.

I think I know all ofthe food safety precautions necessafy for safe food z:-1 '981*

preparation.

My current food safety behaviours do not need improvement'

I do not need to be given any food safety advice.

I do not feel that enough food safety advice is available to me' 2=-2'410*

I am willing to listen or read any information on food safety

I am not prepared to listen or read any advice regarding food safety.

I am unlikely to act upon information given to me in the futu¡e

concerning food safety.

No information given to me is likely to change my food safety

behaviour.

I have never acted upon any food safety advice in the past

I always carry out all the necessary food safety precautions that I know

during food preparation.

I sometimes carry out all the necessary food safety precautions that I
know during food preparation.

I never carry out all the necessary food safety precautions that I know

during food preparation.

Information about the risks of inadequate food safety practices would
deJinitety make me change my current food preparation practices,

Information about the risks of inadequate food safety practices ruay

change my current food preparation practices.

Information about the risks of inadequate food safety practices will nol

have any effect upon my current food preparation practices.

Information regarding the consequences ofinadequate food safety

practices is likely to alter my food preparation behaviour.

Other people need for advice concerning food safety more than I do,

Other people take more notice of food safety advice than I do.

I am likely to pay no attention to food safety advice on food packaging.

I am likely to read food safety advice stated on food packaging.

Hearing stories about cases of food poisoning will lead to improvements

in my food safety behaviour.

I do not like hearing the symptoms and medical details about food

poisoning.

Personal experience of food poisoning has a greater chance of improving

food safety behaviour than education.

There is a need for food safety to be taught in schools.

carry out all necessary food safety

on television shows.

a

a

a

a

a

a

a

a

a

r=-0.329**

r:-0.359141lt

r:-0.345'f *

¡' =-9.422'+'*)

r:-0.278*

a

a

a

a

a

a

a

a

I

a

a

a It is important for TV chefs to
practices when preparing food

*p<0.05 (significant with Bonferroni corection see ))

*r'p<0.01 (with Bonferroni correction see')

'-' no association / relationship determined
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Table 4.6 Attitudes towards food safety information sources where statistically significant differences

between male and female respondents have been identified using the Mann whitney u test statistic'

Attitude statement.
Level of agreement /

disagreement.

Male

% total no. of
respondents

(10 respondents
sampled)

Female

% total no. of
respondents

(5 1 respondents
sampled)

Strongly agree I agree t0
I think I know all of the food safetY

precautions necessary for safe food

preparation. tStrongly disagree / disagree 70

Neither 20 20

-)l

rstrongly agree I agree 70

I do not feel that enough food safety advice Neither 20

is available to me.

26

41

Strongly disagree / disagree 10 33

t:positive response.

4.5.3 Leaflets as a source of food safety information'

4.5.3.1 Quøntitative ønalysis or responses denoting receìpt of foott safety leaflets though the posl and

pickíng such leaflets up outside from the home'

A common source of dissemination of consumer food safety infotmation is by distribution of leaflets'

Distribution can occur through placing leaflets in public places (shops, medical locations' schools etc') to be

voluntarily picked up by consumers, placed in magazines or newspapers or posted through the door' Fifty

two percent of respondents of all ages and SEG indicated that they do pick leaflets up and only l0% of

respondents stated that they had previously received a food safety leaflet posted through their door' Many

respondents reported that they are likely to read the leaflets that they have picked up' Of the respondents who

indicated that they do pick leaflets up 58% reported themselves extremely likely / likely to read the leaflet'

The remaining ranked responses ranged from 4 to 6 (l:extremely likely, l0:extremely unlikely), and no

respondents who reported themselves likely pick a leaflet up indicated that they were unlikely to read it'

4,5.3.2 Examination of the assocíution between the liketihood of reading a food safety leøflet and

respo ndent de mogtaP hics.

No significant differences in the likelihood of male or female respondents to read a leaflet were identified

(using the Mann whitney u test statistic), and no Spearmans rho cottelations between age or SEG and

likelihood of reading a leaflet were determined'
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4.5.3.3 Quantitatíve analysis denoÍing lìkelìhood of picking food safety leatlets up from different locøtions'

Data in Table 4.7 indicates consumer perceptions of likely locations where leaflets may be picked up, It can

be seen that the most likely locations for picking leaflets up are the supermarket and in magazines and

newspapers. Least likely locations included schools and colleges and Environmental Health departments'

The majorþ of median ranked values ranged from 4 to 5, indicating that likelihood of picking leaflets up

from all locations was relatively weak.

Table 4.7 Likely locations for picking food safety leaflets up'

I : Extremely likely, l0 = Extremely unlikely

Proportion of ProPortion of
respondents who stated respondents who stated

values I to 3 n (%) values 8 to l0 n (%)
n

Mean
ranked
value

Median
ranked
value

Supermarket

Magazines / newsPaPers

Doctors surgery / clinic

Dentist

Library

Environmental Health DePt.

Schools / colleges

60

61

60

59

59

60

59

26 (43)

23 (38)

16 (26)

14 (23)

11 (r8)

23 (37)

10 (16)

8 (r3)

12 (20)

17 (28)

18 (30)

23 (38)

32 (53)

32 (53)

4.28

4.66

5.16

5.62

5.91

6.57

6.72

Most
likely

4

4

5

5

r

8

I
Least
likely

4.5.3.4 Exøminotion of the association between likely locations to píckfood safety leøflets up.

The use of Spearman s rho identilted numerous significant correlations between likely locations where food

safety leaflets may be picked up. Such information can be found in Appendix 4.4 and could be used during

the planning for the placement of intervention materials such as leaflets to maximise reach and potential

effectiveness

4.5.3,5 Exøminution of the assocíøtion between tikety locations to pick food søfety leatlets up and

respo ndent demograPhics.

Data in Table 4.8 illustrates the median ranked values rated from respondents from males and females and

from different SEG and age groups. Such information may aid placement strategies for the targeting of

specific intervention materials in future food safety education initiatives. Results show that overall more

median values were ranked between 8-10 (indicating extremely unlikely to unlikely) opposed to between 1-3

(extremely likely to likely). It can be seen that consumers 
"vho 

were more likely to pick up a food safety

leaflet in a supermarket were those aged 45-54, sEG 'AB' or 'DE'. older respondents (aged 45-65+ years)
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w€fe unlikely to pick up food safety leaflets from a school or college and more likely to pick them up from

magazines, the doctors surgery or the dentist'

Table 4.g Locations where respondents may be likely to pick up food safety leaflets according to

respondent demographics (z=61) (1 = extremely likely' 10 = extremely unlikely)'

Median ranked values.

Male (M),
Female (F)

MF
Locations.

Age grouPs.

t6-24 25-34 35-44 45-54 55-64

SEG grouPs'

AB CI C2 DE65+

Supermarket'

Magazines /
newsPapers'

Doctors surgerY /
clinic,

Dentist.

Library .

Énvironmental
Health Dept.

Schools /
Colleges.

44
44

54

5

5

6

6

6.5

NB: Light grey = median ranked values between I and 3 (extremely likely to likely); Dark grey = median ranked values

between 8 and 10 (extremely unlikely to unlikely)'

A Spearman s rho cotelation was undertaken to determine any significant associations between age group /

SEG and likely location for picking a food safety leaflet up' Results showed no correlations between SEG

and location, however a weak negative correlation (r-0.297, p<0'05*) was determined between age and

likelihood of picking a food safety leaflet up ftom a library. older respondents were more likely to pick a

leaflet up in a library and younger respondents significantþ less likely' No relationship (using Mann whitney

test statistic) was determined between tesponses for male and female respondents'

4.5.4 Television documentaries and cookery programmes as sources for food safety information'

4.5.4.1 Quantitative anølysis of responses denottng TV documentaries tnd cookery progtammes øs soutces

for food søfetY ìnþtmation,

perception oftelevision as a so'rce for dissemination offood safety education advice has been investigated'

Ninety seven pefcent of respondents have stated that they previously watched television cookery

proglammes.Resultshaveshownlhat2}Voofconsumersindicatedthattheywatchedbetweenland3ofthe

listed TV cookery programmes, 41% watched between 4 and 6,30% watched between 7 and 9' and 6Yo

6

4

4

4

5

5

4,5

3.5

3.5

3.5

4.5

355

5

5

75

655

6

4

4 4

4

6

4

5

4

4

6

5

5

4

4

5

2

4

4

7

6

7

45
4.s

4.5

4

5

5

6

6

5

74

4
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watched between 10 and 12. Ninety one percent of respondents stated that they thought that TV chefs should

demonstrate good food safety practices and 88% of respondents considered that food safety behaviours of TV

chefs were .good,or 'average',8% thought they were'excellent' and3o/o thought practices were 'poor''

Forty-four percent of respondents thought they did pick up good food safety habits from TV cookery

pfogrammes

Thirty three percent ofrespondents stated that they had previously watched a television documentary about

food safety issues, however, the majority of these respondents could not recall the name of the documentary'

Data in Table 4.9 indicates respondent perceptions of likelihood of watching a TV documentary about food

safety and TV cookery programmes. Data shows that a marginally larger proporlion of consumers (63%) arc

extremely likely / likely to watch a TV cookery programme than watch a documentary on food safefy (52%)'

Table 4.g Likelihood of watching a food safety TV documentary and TV cookery programmes (n=61).

Likelihood.
Likelihood of watching a television

cookery programmes n (%),
Likelihood of watching a television
documentary on food safetY n (%o)'

Extremely likelY.

Likely.

Neither likely nor unlikelY

Unlikely.

Extremely unlikelY.

20 (33)

l8 (30)

l3 (21)

8 (13)

2 (3)

s (13)

24 (3e)

r8 (30)

8 (r3)

3 (s)

4,5.4.2 Exøminatìon of the øssociation between lhe likelihood of watchíng TV cookery progrømmes and

TV documentøries about food søfety.

A significant correlation (r: 0.493,p<0.01') was determined between the likelihood of watching both types

of television programmes. Respondents who were likely or extremely likely to watch TV cookery

programmes were also likely or extremely likely to watch TV documentaries about food safety' Conversely,

those who were unlikely to watch cookery prograrnmes were also unlikely to watch documentaries about

food safety.

4.5.4.3 Examination of the association between the tikelíhood of walching TV cookery progrømmes / TV

documentøries øbout food safety and respondent demogrøphics'

using spearm ans rho no correlations were identified between age group / sEG and the likelihood of

watching a TV documentary and / or TV cookery progfamme. Using Mann V/hitney U, no differences were

identified between male and female responses'

Chapter 4
r27



4.5.5 Preferred sources of food safety information.

4.5.5.1 Quantitative analysis of responses denoting exposure to food safety informøtion sources.

To determine what food safety inforrnation sources the sampled population was familiar with and had been

exposed to, respondents were asked what food safety information sources they had seen in the six months

previous to questionnaire administration. Results are presented in Appendix 4.5. It is apparent that the most

frequently seen food safety information source was food packaging, followed by magazine articles and TV

cookery programmes. Sources 'seen' by the least numbers of respondents included information from

universities, posters, magnets and t-towels. Analysis of these findings showed that l5%o respondents had seen

none of the listed sources of food safety information,25%o had seen 1-2 sources, 4l%ohad seen 3-4 sources,

16%had seen 5-6 sources and3Yo had seen 7-8 sources,

4.5.5.2 Quantitøtive ønalysis of responses denoting preferred sources offood søfety inþrmation.

Preferred sources of food safety information have been determined and results can be seen in Table 4.10' The

most preferred sources of food safety information ranked were food packaging and advice from doctor or

health visitor or equivalent. Inboth cases 64Yo of the sample ranked such sources as between 1-3, and only

2%o of the sample ranked them as between 8-10 (l: most preferable source and 10: least preferable source).

Other sources that were ranked as positive sources of food safety information included leaflets, TV

documentaries, recipes and TV cookery programmes. For such sources more than half of the sample (52-

54%,) ranked values between l-3 to indicate more preferable sources. The least prefened sources (by 39-43%

of repondents) were gimmicks such as fridge magnets and t-towels.

4.5.5.3 Exsmination of the assocìation between preferred sources offood safety ínformøtion,

To aid effectual placement offood safety interventions, ranked preferences oflisted information sources have

been correlated with each other (see Appendix 4.6). Results have shown nine positive Spearmans råo

correlation coefficients where p<0.011. Thus, preference for one food safety information source is correlated

with another preferred source. The shongest of the correlations was detetmined between preference of fridge

magnets and t-towels as sources for food safety advice, giving a correlation coefficient of 0.910 (p<0.01').

Another particularly strong couelation of interest includes ranked preference for advice from 'the family'

with advice from 'friends' (r:0.811, p<0.01'). Additional correlations that have been identified can be found

in Appendix 4.5.
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Tabte 4.10 Preference for receiving food safety information from different sources'

1 = Most preferable source, I 0 : Least preferable source'

Source of information.

Proportion of Proportion of
n respondents who stated respondents who stated

Mean
ranked
Value.

Median
ranked
value,values I to3 n (%o values 8 to 10 n (Yo)),

Food packaging.

Advice from doctor / health visitor
or equivalent.

Leaflet.

TV documentaries.

61

6I

60

61

6I

61

61

61

59

59

61

6t

59

6I

61

3e (64)

3e (64)

33 (s4)

33 (54)

33 (54)

32 (s2)

2e (48)

2e (46)

2s (41)

2s (4r)

22 (36)

16 (26)

24 (3e)

l3 (2r)

10 (16)

3.03 3

3.05 3

3.38 3

3.56 3

3.70 3

3.90 3

3.95 4

4.08 4

4.25 4

4.41 4

4.59 5

4.80 5

4.85 5

6.28 6

6.64 7

Most
preferable

source

1 (2)

| (2)

3 (s)

6 (r0)

3 (5)

5 (8)

6 (ro)

6 (10)

l0 (16)

12 (20)

7 (lr)

7(r1)

14 (23)

24 (3e)

26 (43)

Recipes,

TV cookery programmes.

Magazine articles'

Posters with food safetY

information.

TV other (e.g. morning television,

news programmes).

Radio progammes.

Advice from familY.

Advice from friends'

Advice from schools/ colleges.

Fridge magnets with food safetY

information.

T'towels.

Least
preferable

soufce

4.5.5.4 Exømination of the øssocial¡on between preferred sources of food søfety information and

respondent demogretPhics.

To determine preferred information sources for male and female respondents, different age groups and SEG

ranked median values for each information source have been tabulated in Table 4.11. It is apparent that

overall, positive responses were given to many of the information sources. using spearmans rho, weak

positive correlations ,were determined between preferable sources of food safety information and SEG and

age groupings. The association between sEG and radio programmes (r:0'261, p<0'05*) indicated that

respondents from SEG ,AB' preferred receiving food safety information from radio programmes' whereas

respondents from SEG 'DE' considered radio programmes to be an unpreferable source of food safety

information. positive colrelations between age groups and fridge magnets (r:0'309, p<0.05*) and t-towels

(r:0.290, p<0.05*) were determined. Results indicated that respondents of lower age groups considered

fridge magnets and t-towels were a preferable source of food safety information, whereas older respondents

significantly considered the contrary. using Mann whitney u test statistic no significant relationship was

determined between male and female responses'
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Table 4.11 Preferable sources of food safety information according to respondent demographics (n=61)

(1= most preferable source' 10= least preferable source).

Median ranked values

Male (M),
Female (F)

MF
Age grouPs

t6-24 25-34 35-44 45-54 55-64

SEG groups

cl c2 DE65+ AB

Food
packaging.

Advice: doctor
i health.

Leaflet.

TV
documentaries.

Recipes.

TV Cooking
programmes,

Magazine
articles.

Posters.

TV (Other).

Radio
progranìmes.

Advice: family.

Advice: schools
/ colleges.

Advice: friends.

Fridge magnets.

T-towels .

NB: Light grey = -r¿tun ranked values between 1 and 3 (most preferable), Dark grey = median ranked values between 8

and 10 (least preferable).

4.5.6. Credibitity and trust of food safety information provided from different organisatÍons.

4,5,6,1. Quantitative anølysis of perceptions of credibility / fiust of food søfety informatìon provided from

dffirent organìsations

Analysis of data indicating consumer perceptions of credibility and trustworthiness of different organisations

that promote food safety advice can be seen in Table 4.12. Overall, on a scale of 1-10 (1= most trustworthy /

credible organisation, lQ:least trustworthy / credible organisation) results have shown that consumers

generally have a positive perception of listed organisations in terms of trustworthiness and credibility. It can

be seen that Environmental Health Departments and the Food Standards Agency have been perceived as the

most trustworthy organisations that provide credible information. on the other hand information provided

from govemment authorities and supermarkets have been ranked as least trustworthy, providing less credible

information.

2,5

3.5

3

3

3

3

3

3

4

4

4

4

5

5

5

6

7

4

4

4

4

45

4

3

4

4

5

4

5

5

3223.5

2

J

3

4

4

4

?

4

3

5

4

5

6

2

2

3

3

3

4

3

5

4

3

5

5

5

3

3

3

3

4

?

5

4

4

4

5

4

5

7

2.5

45

5

5

5

5

4

4

4

4

4

5

1.5

2.5

5

3

J

5

4.5

5

4

4

5

5.5

5

3

3

5

4

3

3

4

5

3

7

5

5

5

5

6

4

3

J

4

5

3

5

5

4

7

4

3

4

3

4

3.5

5

4.5

4.5

3.5

?

3

4

4

3

5

5,5

6.55
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Table 4.12 Credibility / trustworthiness of different organisations who provide food safety information.

n

1 = Most trustworthy / credible organisation,

I 0 = Least trustworthy / credible organisation.

Proportion of Proportion of f,r
respondénts who stated respondËnts who stated iiean

varues I to 3 "ïil;;;';;i;-"-" ranked

n(%) '-'"ïöii'" value

Median
ranked
value

Envi¡onmental Health
Departments.

Food Standards Agency.

Health Education Authority.

Health Promotion Units.

Medical Council.

Product Specific Advisory
Councils (e.g. Dairy Council),

Commercial Advisory
Councils (e. g. Domestos).

Food and Drink Federation.

Supermarkets.

Government authorities.

6l

6l

61

60

6t

61

60

60

60

59

44 (72)

41 (67)

43 (70)

36 (se)

38 (62)

26 (43)

1 8 (30)

20 (33)

20 (s)

16 (26)

2 (3)

0

2 (3)

| (2)

3 (4)

7(ll)

6 (10)

6 (10)

5 (8)

7 (il)

2.77

2.79

2.17

3.20

3.36

4.26

4.31

4.33

4.33

4.49

2

,,

3

3

3

4

4

4

5

5

Most
trustworthy
organisation

Least
trustworthy
organisation

4.5.6.2. Examination of associatíons between perceptions of credibilþ / trust of food søfety informøtion

p r o v i d e d fr o m differ e nt o t g ø n ¡ s at¡ o n s.

Correlations between rankcd credibility / tmstworthiness of listed organisations can be found in Appendix

4,7 .In total 29 Spearmans rho correlation coefficients were determined at 0.01' level between organisations

perceived to be trustworthy and provide credible information. The most significant correlation was

determined between Environmental Health Departments and the FSA (r:0.738, p<0.01o). Information

provided in Appendix 4.6 can be used to determine potential partnerships for dissemination of food safety

inforrnation.

4.5.6.3. Exøminøtion of associøtÍons between perceived credibility / trustworthiness of food søfety

inþrmøtíon provided from dffirent organísatìons and respondent demographìcs.

Data presented in Table 4.13 show median values indicating perceived tmstworthiness / credibility associated

with male and female responses and different age groups and SEG's. Using the Mann Whitney U test

statistic, no relationship was determined between responses from male and female respondents and no

significant Spearmans rho conelations were determined between age and perception of trustworthiness of the

listed organisations. One negative correlation was determined (r:-0.291, p<0.05*) between SEG and

commercial advisory councils. Respondents from SEG 'AB' did not consider food safety information from
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this source to be trustwortþ or credible, whereas respondents from SEG 'DE' ranked this information source

with increased level of credibility'

Table 4.13 perceptions of organisations in terms of trustworthiness and credibitity of providing food

safety information according to respondent demographics (n:61) (l=most trustworthy / credible

organisation, 10= least credible / trustworthy organisation)'

Median ranked values.

Organisation. t6-24 25-34 55-64 65+

Male (M),
Female (F).

MF

Environmental
Health Departments

Food Standards
Agency.

Health Education
Authority.

Health Promotion
Units.

2

3

Age groups.

35-44 45-54

SEG groups,

AB Cl C2 DE

2

3

3

3

4

2

2

2

3

5

)) 3.5

2.5

3

3.5

3.5

4.5

4.5

4

3.5

4.5

2.5

2

J

2

2.5

3

3.5

4.5

5

5

2232.s

2233.5

3323

42

334

4544.5

4554

4555

32

2

33

3

2

2

2

3

J

4

J

3

4

3

2

4

J

3

5

35 35

45

5

Dark greY = median

Medical Council.

Product Specific
Advisory Councils.

Commercial
Hygiene Advisory
Councils.

Food and Drink
Federation.

Supermarkets.

Govemment
authorities.

54

435

NB Light grey = ..¿ un ranked values between I and 3 (Most trustworthy / credible organisation);

54

3

4

3

4 454

5

4

4

5

4

4

4

5

4

4

5

5

5 4

4

5

5

4.5

ranked values between 8 and 1 0 (Least trustworthy / credible organisation).

4.5.7 Likelihood of believing food safety information from different spokespersons.

4.5.7.1 Quantitative ønølysís of responses denoting liketíhood of betieving food safety inþrmøtion from

dffirent spokesPersons.

Food safety information can be presented by a variety of spokespersons, Perceptions of trust may influence

the likelihood of believing the message(s) such spokespersons may be delivering. Therefore, perceptions of

the likelihood of believing different spokespersons have been determined and findings are presented in Table

4.14. The most likely spokesperson be believed by the sample was an Environmental Health Officer (EHO)'

followed by the Chief Medical Officer (CMO) and a medical doctor. More than three quarters of respondents
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ranked values I to 3 (1: extremely likely to believe, 10: extremely unlikely to believe) for believing

information delivered by an EHO and l0%o of respondents ranked likelihood of believing a CMO at an

equivalent level, Spokespersons that are least likely to be believed included politicians and TV personalities'

Table 4.14 Determination of the likelihood of respondents believing a variety of spokespersons to

promote food safetY information.

I : Extremely likely to believe,
10 : Extremely unlikely to believe'

Spokesperson. n

Proportion of
respondents who

stated values I to 3

n (%).

Proportion of
respondents who

stated values 8 to l0
n (%),

Mean
ranked
Value.

Median
ranked
value.

Envi¡onmental Health Officer

Chief Medical Officer.

Medical doctor.

Health educator.

Scientist.

Health visitor,

Nurse.

TV chef.

Midwife.

School teacher.

News reader.

Shop assistant / manager.

Farmer.

TV personality.

Politician.

6t

6I

6I

61

61

61

60

60

60

59

59

6I

6l

59

61

47 (77)

43 (70)

36 (se)

3s (57)

3s (57)

32 (s2)

34 (s6)

2s (41)

37 (44)

24 (3e)

t3 (21)

e (15)

10 (16)

5 (8)

3 (5)

0

3 (s)

o

3 (s)

4 (7)

| (2)

3 (s)

2 (3)

4 (6)

4 (7)

14 (23)

14 (23)

14 (23)

16 (26)

30 (4e)

2.33

3.00

3. 15

3.25

3.44

3.54

3.77

3.97

4.00

4.0'7

5.30

5.77

s.87

6.11

7.t3

Most
likely to
believe

Least
likely to
believe

)

3

3

3

3

3

3

4

4

4

5

5

6

6

7

4.5.7.2 Exsminution of the associøtions between responses denoting likelihood of belíeving food safety

info r matio n fro m diffir ent sp o kesp erso n s.

Spearmans rho corcelations between the likelihood of believing the listed spokespersons have resulted in 40

positive correlation coefficients where p<0.01' (see Appendix 4'8)' The most significant correlation

determined (r:0.761, p<0.01.) was between the likelihood of believing information presented by and EHO

and CMO
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4.S,Z.j Exømination of the associations between responses denoting lìkelíhood of belíevìng food safety

ìnformøtion from dffirent spokespersons and respondent demographics.

Median values of responses for male and female respondents and respondents from different age groups and

sEG's can be found in Table 4.15. Data indicates that more positive responses were obtained than negative

tesponses indicating that consumers are more likely to believe the listed spokespersons in general rather than

not. However, it can be noted that median values for both male and female respondents, and respondents

from all SEG's and age groups were ranked between 1-3 (1: extremely likely to believe, l0= extremely

unlikely to believe). Ranked median values for females appeared to be slightly lower than for males,

suggesting that females are more likely to believe food safety information than males. Negative responses

were particularly apparent for respondents from lower social classes (C2, DE) and respondents from age

groups 25-34, 45-54 and 65+. Such responses were related to the likelihood to believe food safety

information delivered by a politician, Respondents aged 65+ also indicated that they would be more unlikely

to believe information promoted by a TV personality.

Table 4.15 Liketihood of believing listed spokespersons according to respondent demographics (r:61)

(1 = extremety tikely to believe, 10 : extremely unlikely to believe).

Median ranked values.

Age groups.

t6-24 25-34 35-44 45-54 55-64 65+ AB

SEG groups.

Cl C2 DE

Male (M),
Female (F).

MF

32

32

3.5 2

3.5 3

43
3.s 3

43
44
44
54
65

5.5 5

75

76

7.5 7

Spokesperson.

Environmental
Health officer.

Chief Medical
Officer.

Medical doctor.

Health Educator.

Scientist.

Health visitor.

Nurse.

Television Chef.

Midwife.

Teacher / lecturer

Newsreader,

Shop assistant /
manager.

Farmer,

Familiar TV
personality,

Politician.

NB: Light grey = median ranked values between I and 3 (extremely likely to be believed); Dark grey = median ranked

values between 8 and 10 (extremely unlikely to be believed)'

2

3

3

4

3

3

5

6

6

6

7

3

4

4

4

4

4

5

5

5

,|

7

2

J

3

J

J

3

2

4

3

4

5

5

6

5

3

3.5

3,5

4.5

5.5

5

4

5

5

5

5

5

5

2

23
244

2.s

3,5

3.5

3

4

4

4.5

3.s

75

5

5

7

7

5

5

7

7

5

7

7

5

7

6

5

4

4

3.5

4

5

5.5

5

5.5
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No correlations using Spearmans rho were identified between ranked likelihood to believe any of the

spokespersons to promote food safety information and age, However a weak positive correlation (=0'273,

p<0.05*) was determined between SEG and the likelihood to believe a scientist for promoting food safety

information. Results indicate that respondents from social groups 'AB' are associated with an exüeme

likelihood of believing a scientist, and respondents from social groups 'DE' are associated being extremely

unlikely to believe a scientist when promoting food safety information, No relationship (using Mann Whitney

test statistic) was determined between responses to likelihood of believing any of the listed spokepersons and

male and female resPondents'
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4.6 DISCUSSION.

4.6.1. Introduction.

Many variables can affect the impact of a media message (Bennett and Murphy, 1999), and for food safety

interventions to be effective, delivery of messages needs to be through communication channels preferred by

members of the audience (Maibach and Parrott, 1995). Findings from this chapter provide valuable

information for the development of urformed food safety education strategies for future initiatives.

4.6.2 Attitudes towards food safety information sources.

Overall, attitudinal responses towards food safety education were found to be more positive than negative'

For many statements consumers responded with a neutral attitude and few respondents indicated that they

had strong attitudes towards subject matter.

Of importance to the success of any health education campaign is the perceived need for the information

(Griffith et al. 1994). Large proportions of consumers from this study (69%) have indicated they do need (or

do not know if they need) to improve their food safety behaviours and 620/0 admlfied they lacked knowledge

(or did not know if they lacked knowledge) of all of the necessary precautions necessary for safe food

production. However, the majority (74%) stillhas expressed an attitude indicating that they are confident that

their current food preparation behaviours do not give rise to the risk offood poisoning. Such findings concur

with responses of commercial food handlers who perceived there to be a low risk of someone contracting

food poisoning from their business even though many admitted to sometimes or often not carrying out food

safety behaviours (Griffith et al. 2001)'

Findings from this study showed that correlated attitudinal responses may have implications that impede

upon intervention effect, For example, an attitude indicating that current food safety behaviours do not need

improvement was found to be associated with reported knowledge of all food safety precautions necessary

for safe food preparation. In addition, confidence that food preparation behaviours do not present a risk of

food poisoning was associated with the belief that all neçessary food safety behaviours are implemented

during food preparation. Implications of such attitudes may cause consumers to disassociate themselves to

food safety education efforts and may be considered Ìvithin the realms of optimistic bias. Weinstein (1989)

has further discussed impediments to behavioural change including the failure to admit that behaviours such

as smoking or driving whilst intoxicated do present risks. This, as with findings from this study concur with
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previous research findings that have shown perceived risk ofhazards are seen to apply other to people rather

than oneself (Frewer et al. 1995c)

If people consider themselves to be relatively invulnerable, educational messages may be perceived as meant

only for others (Hoorens, 1994). Within this study, judgements of optimistic bias have been associated with

the perceived need for food safety education. Although the majority of consumers responded with a neutral

attitude, more consumers agreed (25%) fhan disagreed (15%) that others needed advice conceming food

safety more so than themselves. In addition to this a larger proportion of consumers thought they took more

notice of food safety advice (43%) than did others (13%). It is considered that one of the greatest challenges

associated with promotion of health-related information is that of overcoming such audience biases (Menon

et a|.2002)

Attitudes regarding implementation of food safety behaviours revealed that 80% consumers strongly agreed

or agreed that they 'always' carried out all of the food safety precautions that they know during food

preparation, yet75%o also strongly agreed or agreed that they'sometimes'carried out all the food safety

precautions that they know during food preparation. Thus suggesting attitudinal responses may be subject to

social desirability bias (Bowling, 2000), and the latter finding is presumed to be a more honest account of the

frequency of safe food-handling behaviours. The notion of social desirability bias has been found to be

prevalent in many consumer food safety surveys during a review of consumers' self-reported food safety

practices (Redmond and Griffith, 2003a). Nevertheless, such findings consequently imply the need for food

safety education to improve food-handling behaviours during food preparation in the home'

Although 260/o of consumers indicated that they did not need to be given any food safety advice, an

assessment of the willingness for consumers to listen or read any information about food safety received an

extremely positive response, where 90% of consumers strongly agreed or agreed that they are willing to pay

attention to food safety advice. However, a discrepancy in responses was noted where only 35% of

consumers also clisagreed that they aÍe not willing to listen or read any advice about food safety'

In l9gg, 42o/o of consumers indicated that sufficient food safety information was not available (MAFF'

lggg). Results from this study indicate that slightly fewer (33%) consumers did not think enough food safety

advice was available to them (more males than females), however a similar proportion (31%) indicated that

they thought that enough food safety information is available to them. A comparison of data from the MAFF
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study (1988) and this study (2002) could suggest over the past 14 years there may have been a reduction of

the proportion of consumers who perceive there to be insufficient food safety information available to them'

Findings from this study determined that respondents who have never acted on information in the past are

unlikely to act upon information detailing risks and consequences of food poisoning' Conversely those who

have acted on information in the past are more receptive to information about risks and consequences of food

poisoning. Therefore consumers who have not acted upon previous food safety information will require a

modifred and refined educational approach as traditional methods appear to have been ineffective at reaching

some consumers (Fraser and Smith, 1997).

The majority (82%) of respondents in this survey have indicated that they are likely to read food safety

advice stated on food packaging, and in addition, such a source was also ranked as the most prefened source

of food safety information. Results such as these indicate food packaging to be a positive source of food

safety information. However, an investigation to determine the effectiveness of a food safety label on raw

meat found that the label did not successfully prevent persons from having risky food-handling behaviours

(yang et al. 2000). Thus, a combination of such findings illustrate that consumer perception of the likelihood

to read advice from a specific source and indication ofreceptivity ofthe advice from a prefened source may

not be sole prerequisites for behavioural change.

Statistically significant differences between male and female responses to attitude statements illustrate the

need for targeted food safety education strategies. Seventy percent of females and only 37%o males thought

they knew all of the food safety precautions necessary for safe food preparation. Therefore a targeted

educational strategy for males may initially concentrate on increasing self-efficacy and knowledge of food

safety behaviours prior to the promotion of interventions designed to advocate actual behavioural change. A

further significant difference between male and female responses was regarding perceived availability of

advice. More male respondents (70%) thanfemale respondents (26%) considered that insuff,rcient food safety

advice is available to them, suggesting that further investigative research is required to identify life-point-

paths suitable for placement of food safety education interventions for male consumers'

No significant associations were determined between age of consumer and response to attitude statements'

However, significant associations between SEG and attitudinal response have been identified. Possibly the

most potentially influential association identified suggested that consumers from higher social classes (AB)
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were more likely to act on food safety information in the future, whereas consumers from lower social classes

(DE) were not. Thus, the same type of food safety education interventions should not be appropriate for

higher and lower social classes and therefore targeting is required so that different groups of consumers

receive tailored messages.

4.6.3 Food safety leaflets as a source for food safety information.

As previously described (Chapter 2.0), one of the simplest and most frequently used methods for attempting

to facilitate behavioural change is through the provision of information leaflets (Bennett and Murphy, 1999).

However, in the present study only half (52%) of consumers reported to have ever picked a food safety

leaflet up from a public place, and only half of these consumers (representing 30%o of the whole sample)

reported to actually read the leaflet. A similar apathy towards the use of leaflets has been reported by Cole

and Holland, (1980) who found that90%o persons did not pick up or read information leaflets placed in a

health centre waiting room. All responses from this study indicating likely locations for picking food safety

leaflets up were relatively weak or negative. Nevertheless, respondents ranked the supermarket as the most

likely location where they would pick a food safety leaflet up. However, although supermarkets are a

convenient location for picking up leaflets, results from this study indicate they were not perceived to be a

credible or trustworthy source of food safety information. Frewer et al. (1996a) reported that supermarkets

are viewed as having a self-protective and vested interest when providing information to consumers and

nearly 40%o consumers indicated a distrust in supetmarket information leaflets. Although the Environmental

Health Department was ranked as a provider of the most trusted and credible food safety information, it was

also ranked as the second most unlikely location where food safety leaflets would be picked up. When

making an overall comparison between responses indicating an likelihood to pick food safety leaflets up from

listed locations, it was noted that a largt proportion of consumers indicated they were extremely unlikely or

unlikely to pick food safety leaflets up than were extremely likely or likely. Such findings question the

effectiveness of leaflets as a source for food safety information and reflect concerns of many health

professionals who are unconvinced that leaflets are effective for increasing knowledge or changing behaviour

(Bennett and Murphy, 1999).

No strong relationships or associations were determined between likely locations to pick food safety leaflets

up, SEG, age or sex. However, the strongest association between responses was between picking leaflets up

in the doctors surgery and dentist, suggesting that consumers who are likely to pick up a leaflet from one

place are also likely to pick it up from the other. Interestingly, the library was strongly associated with all
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other listed locations where leaflets could be picked up. However, the library was also weakly negatively

correlated with the age of respondent, suggesting that it is not a suitable location to place leaflets for younger

consumers, whereas it may be an appropriate location to place food safety leaflets for older consumers.

4.6.4 Television documentaries and cookery programmes as sources for food safety information.

Television has been the prime channel of communication of general population approaches for health

education and has been consistently shown to reinforce existing behaviour and raise awareness but have little

or no effect on actual behavioural change (Bennett and Murphy, 1999). It is considered that the medium of

television possesses advantages over other media forms for the presentation of food hygiene information

because good skills and practices can be demonstrated as well as providing a feeling of interpersonal

involvement (Griffith et al. 1994). The present study indicates that consumers who are likely to watch a TV

documentary on food safety are positively associated with those likely to watch TV cookery prograrnmes.

However, results showed that more consumers (63%) were extremely likely or likely to watch a cookery

programme than documentary on food safety (52%). Overall, 97olo consumers indicated that they have

watched at least one of the listed cookery programmes, therefore such programmes should be utilised as an

important source of food safety information whereby safe practices can be demonstrated. Eighty seven

percent of the sample expressed the attitude that it is important for TV chefs to carry out all necessary food

safety practices. However, the safety of food-handling practices demonstrated by TV chefs on such cookery

programmes has been analysed and considered to be unsatisfactory (Griffith et al. 1994). This raises

concerns, as 44%o of consumers from this survey thought that they did pick up food safety habits from such

cookery programmes. The majority of respondents in this study thought that TV chefs should demonstrate

good practice, and nearly half thought current practices demonstrated by such chefs were good or excellent.

Such a finding illustrates that, in light of the assessment of food safety behaviours implemented on TV

cookery programmes (Griffrth et at, 1994), opposing perceptions of acceptable food safety behaviours exist

between consumers and professionals.

4.6.5 Preferable sources of food safety information.

preference for different sources of food safety information may impact upon source effectiveness. The

population at large is comprised of individuals with different ages, sexes, social classes, family influences

and educational backgrounds and not everyone has the same attitudes, perceptions or behavioural traits, nor

do they have the same needs (Hastings and Haywood, 1991). Therefore, identification of preferable sources

of interventions may aid the development of effectual, targeted food safety education initiatives.
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The most preferable source of food safety information for the Cardiff based sample was determined as food

packaging, closely followed by advice from the doctor or health visitor. In both cases 64%o of respondents

indicated such sources were either the most preferable or very preferable source of food safety information,

Results also showed that food packaging was the most frequently seen source of food safety information,

seen by 59o/o of the sample during 6 months prior to the survey. In comparison, only l0% of the sample

acquired food safety advice from a doctor or health visitor during the same duration of time. Given that

medical doctors and health visitors have been ranked as believable spokespersons for the promotion of food

safety information, it may be beneficial for such sources to be more proactive regarding the provision of food

safety advice.

Leaflets, followed by TV documentaries, recipes and TV cooking programmes were also regarded as

preferable ways of receiving food safety information and between 20-34% of consumers reported recent

exposure to such types of information. Previous research has indicated that between 50-61% consumers

perceived television to be a common source of food safety information (Jay et al. 1999b; NCC, 1991; Meer

and Misner, 2000). Research has also shown that broadcast has been determined to be a preferable means for

communicating with persons who are less concemed with the issue, whereas print formats have received a

more positive response from those have a higher concem for the issue (Chipman et al. 1996). Least

preferable sources of food safety information included reminder aids such as fridge magnets and t-towels,

such sources were only seen by one of the respondents in the study. Disfavour for such intervention types

does not correspond with qualitative data that has suggested consumers have responded positively to

reminder aids such as magnets for food safety information (Li-Cohen et al. 2002; Redmond et al. 2000).

Indeed, key interventions for the ongoing nationwide US Fight-Bac' food safety initiative are fridge magnets

(Parürership for Fo od S afety Educat ion, 2002).

No difference in preferred sources of information was identified between male and female respondents,

however, a positive correlation was determined between SEG and radio as a preferred source. Thus,

consumers from higher social classes indicated that they preferred to hear food safety information from the

radio and consumers from lower social groups considered the contrary. Therefore when considering use of

the radio as a means for communicating food safety advice, targeting the information at lower social classes

may prove to be ineffective. A negative statistical association was determined between age and preference for

magnets and t-towels as sources of food safety information. Such a finding indicated that in some cases
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provision of food safety information may be more appropriate for younger consumers rather than older

consumers. Research has shown that use of multiple channels and sources of information may increase

potential effectiveness of educational initiatives (Bruhn and Schultz, 1999). Findings from this study showed

that consumers who preferred information provided from TV documentaries were significantly associated

with those who preferred TV cookery programmes, similarly, those who preferred food safety information to

come from food packaging, were associated with those who indicated preference for information from

recipes. A strong association was identified between preference for magnets and t-towels as well as between

advice from friends and family. Use of such information may aid effectual placement of interventions using

multiple information sources.

4.6.6 Credibility and trust of spokespersons and organisations that promote food safety information.

The public does not equally trust all sources of information about food safety (FAO / Vy'HO, 1998) and tmst

of information about food related hazards may be an important determinant of public reaction to risk

information (Frewer et al. 1995b; Shepherd et al. 1996).Indeed it is considered that a trust of the information

may be as important determinant for effectiveness of the information as the content of the information itself

(Frewer et al. 1996).It is generally considered that if the public does not trust the source of the information,

they will not believe the message (Groth III, 1991). Results from this study have shown that food safety

information provided from Environmental Health officers (EHo's) and the Chief Medical officer (CMo)

are considered to be the spokespersons most likely to be believed when conveying food safety information.

politicians and TV personalities are the spokespersons least likely to be believed. Previous research has

shown that govemment officials are perceived as being insensitive to the information needs and concerns of

the public (Shepherd et at. 1996), and results from this study support such findings' Members of Parliament

or govefitment ministers are not trusted due to perceptions of them distorting the facts, having a vested

interest and being concemed with self-protection (Frewer et al. 1996). Factors that enhance trust and

credibility include public perceptions of the communicators accuracy, knowledge and concem for public

welfare, in addition addressing the public concerns about risks will also be beneficial (FAO/WHO' 1998)'

Findings from this study indicated that consumers from social groups were positively corelated with

likelihood of believing food safety information delivered by a scientist. Thus a suitable spokesperson

promoting food safety advice for targeted consumers from social groups 'AB' (and not 'DE') would be a

scientist. No significant differences between male or female responses was identified and no significant

correlations between age and response were determined. Belief of food safety information given from an

EHO was positively correlated with belief of food safety information provided by the CMO. Future food
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safety initiatives could therefore provide information by both such spokespersons and thus may improve

reach, receptivity and credibility of the intended educational message and improve the potential for

effectiveness in terms of behavioural change.

Credibility is related to hust and is defined as'believable or being worthy of belief'(Allen, 1990 p272).

Corresponding with findings regarding perceived spokespersons most and least likely to believe, results from

this study indicated that Environmental Health Departments were the most trustworthy and credible of listed

organisations that provide food safety information. Other research has also found that 81o% consumers report

that they would use Environmental Health Departments to obtain information about food safety (Mathias,

1999). However, although consumers have a positive perception of EHO's and Environmental Health

Departments , and apositive intention to obtain food safety information from them, in practice such a location

is rarely approached for consumer food safety advice (Griffrth et al. 1994; Mathias, 1999)'

previous research has indicated that govemments do not generate high levels of trust as a source of

information about food safety (Finn and Louviere , 1992). Such findings concur with results from this study

where government authorities were ranked the least trustworthy and least credible providers of food safety

information. However, despite this the FSA was ranked as one of the most trusted and credible of the listed

organisations in this study. The FSA was established in April 2000, and has close govemment links (see

section 2.5. 1). When considering findings of this study, it can be assumed that the key characteristics of the

FSA, being to put the consumer first, to be open and accessible and to be an independent voice (FSA,

2000e,f) have been successfully communicated to the public over the past two years, and consumers appear

not to equate the FSA with govemment ties.

4.6.7 Food safety message content.

The message is considered to be the core element of the communication process (McCormack-Brown,

1998a). More than three-quarters of consumers in this study indicated they were more likely to take notice of

educational messages about specific food safety behaviours targeted in a health initiative rather than

generalised messages. It is considered that an in-depth, separate understanding of the specific behaviours is

required to obtain desired behavioural change (McCormack-Brown, 1998b) after implementation of health

education initiatives. Communication strategies based on such an approach for other health-related

behaviours have proven to be effective (Andreason, 1995) more so than when generalised behavioural issues
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have been addressed. Therefore it is positive to determine that consumers have a preference for messages

based on specific food safety behaviours rather than unspecific concepts.

In this survey , 52%o of consumers perceived personal experience of food poisoning to have a greater chance

of improving food safety behaviour than education. As a substitute for personal experience of food

poisoning, some communication strategies have identified the threat or fear of illness as a motivating factor

for behavioural change (Bennett and Murphy, 1999), however in some cases fear appeals may have limited

value (Schwartzer and Fuchs, 1999). A large proportion of consumers in thìs study (52%) thought that

hearing stories about food poisoning would lead to improvements in their own food preparation behaviour,

and only l0% indicated that such stories would have no impact. In addition to this, 41% of respondents stated

that they did not mind hearing the symptoms and medical details about food poisoning. A qualitative

assessment of the potential impact of shock tactics has been catried out in focus groups in South Wales

(Redmond et at. 2000). Consumer responses to a graphic description of a child suffering from E.coli 0151:H7

were mixed, some consumers considered the story would make them more aware of the consequences of

simple food-handling malpractices that can occur, other consumers were unable to comprehend the

description as they considered it to be too disturbing (Redmond et al. 2000). Additional analysis of attitude

responses in this survey identified a significant negative correlation between hearing the symptoms and

medical details about food poisoning and SEG. Thus suggesting that consumers from SEG 'AB' did not mind

hearing about the symptoms and medical details, however as SEG decreased, so did aversion to hearing such

details of food poisoning. It can be surmised that communication strategies using shock tactics about food

poisoning illnesses may impact some segments of the population and provide potential motivation for

behavioural change. However, further work is required to evaluate perceptions of shock tactics upon specific

target audiences as well as determine effect of such information on consumer food safety behaviours.
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4.7 CONCLUSIONS.

Overall, consumers demonstrated relatively positive attitudes towards food safety education, although

notions of social desirability bias and optimistic bias were apparent. Many consumers expressed confidence

that their current food preparation practices presented no risk of food poisoning even though many also

admitting not knowing all of the food safety precautions necessary for safe food preparation or always

implementing the food safety behaviours that they do know. Contrary to previous findings detailing

consumer food safety behaviours, results from this study show that many consumers did not think their own

current food safety behaviours required improvement'

Significant differences were identified between attitudes expressed by male and female respondents, thus

providing evidence to suggest that male and female consumers have different receptivity and perceptions

towards food safety education and therefore require separate tailored shategies for educational initiatives. In

addition to this, correlations between SEGs and attitudes and perceptions towards food safety education were

determined - thereby further suggesting the need for targeted food safety education.

It has been reported that consumers judge a message by the credibility of the person conveying it, its appeal

to their coûrmon sense and the frequency of the message (Bruhn, 1997) therefore findings in this chapter will

provide valuable information for the development of future hygiene initiatives. Results from this study

suggest that when risks of food poisoning and information about safe food-handling behaviours are

communicated to the general public the information should come from trusted and credible sources such as

EHOs and the CMO. Least trusted spokespersons were considered to be politicians and TV personalities,

therefore it is suggested that such persons do not communicate food safety risks to the public. Corresponding

with spokespersons most likely to be believed, consumers indicated that most credible and trusted food safety

information was provided from Environmental Health Depaftments and the FSA. Conversely, the least

trusted and credible inforrnation was perceived to be provided from government agencies and supermarkets.

Food packaging was perceived to be the most preferable source of food safety information and a source that

was likely to be read and paid attention to by consumers. However, previous research has suggested that food

safety advice on packaging of raw meat is not an effective method for improving food safety behaviours

(Yang et al. 2000).
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Leaflets were perceived to be a preferable source of information, although only 26%o consumer reported to

have seen a food safety leaflet during 6 months prior to the suruey. However, only half (52%) consumers

indicated that had ever picked a leaflet up and many of such consumers reported not to read it' Overall,

responses for perceived likelihood of picking food safety leaflets up were relatively weak. Nevertheless,

supermarkets were ranked as the most likely location for picking leaflets up. Contrary to this, responses

indicated food safety information obtained from supermatkets was considered to be less credible or trusted

than other listed organisations. However, even though Environmental Health Departments were ranked as

most credible and trustworthy providers of food safety information, consumers also indicated them also to be

unlikely locations that they would pick up food safety leaflets.

Findings from this study indicate that the mass media are responsible for providing the basis for many

sources of food safety information to consumers. Nearly all consumers indicated they had previously

watched at least one of the listed TV cookery programmes and a third of the sample indicated they had

previously watched a TV documentary on food safety. Such findings suggest that in particular, TV cookery

programmes have substantial potential for providing food safety information to a wide audience. However,

only 2l-34%" of consumers had seen food safety information presented in such programmes on TV within 6

months prior to the survey. In addition to this, it has been suggested that food safety practices on TV cookery

programmes are poor, yet the majority of consumers in this survey thought them to be good or average. Thus

reaffirming the notion that different perceptions of acceptable food safety behaviours and consequent

perceptions of risk exist between consumers and experts.

Judgements of optimistic bias were illustrated when consumers expressed the perception of other consumers

requiring food safety information more than they did. The majority (90%) consumers indicated that they are

willing to read or listen to any information about food safety - although a quarter of consumers also stated

they did not need to be given any advice on food safety. It was also determined that those consumers who

had acted on food safety information the past were more likely to act upon food safety advice in the future. A

positive response towards information regarding risks and consequences of food poisoning and specific food-

handling malpractices was obtained from consumers, therefore inclusion of such matters should be

considered in future food safety interventions.
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CHAPTER 5.0

DESIGN, DEVELOPMENT AND PILOTING OF AN

OBSERVATIONAL RISK BASED SCORING SYSTEM FOR

ASSESSMENT OF CONSUMER FOOD SAFETY BEHAVIOUR.

5.1 INTRODUCTION.

To date , the majority of studies that have assessed consumer food safety behaviour have used indirect survey

approaches. However, research has suggested that survey responses may provide a more optimistic portrayal

of consumers' food safety practices than studies based on observation (Chapter 2.0). Therefore it may be

advantageous to study consumer food safety behaviours using observation and hence provide more accurate

information detailing food safety actions that are and are not implemented. Development of an observational

technique to facilitate consistent data collection detailing consumer food safety behaviour will provide

information to increase our understanding of consumers' food preparation behaviours (Chapter 6.0). Such

information will not only contribute valuable data for the development of food safety education strategies

(Chapter 7.0) but also provide a method for evaluating intervention effectiveness based upon actual

behavioural change (Chapter 8.0).

5.2 REVIEW OF LITERATURE.

Observation is a method of data collection used for understanding complex behavioural situations more

accurately (Bowling, 2000; Malhotra and Birks, 2000). The direct observation of human and animal

behaviour is considered by social scientists to be superior to other methods of data collection for assessment

of actual behavioqr. This belief stems from the assumption that data gathered tbrough the direct observation

of actions reflect those behaviours directly rather than through an intermediary means such as a questionnaire

(Sven and Ary, 1989).

Observation is considered to be a fundamental aspect of any science (Wilkinson, 1995) and different

approaches may be utilised for assessment of behaviours. Observational methods may be structured or
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unstructured, direct or indirect, and assessment can be made by a 'participant' or'non-patticipant' observer' A

participant observer is to some extent part of the group of individuals under observation, whereas a non-

participant observer observes from a distance and should have no effect on the actions being observed

(Coolican, 1999). SÍuctured observation is systematic, quantitative and is limited to defined, measurable and

observable behavioural variables, which are determined before the actual observation is carried out (Sven and

4ry, 1989). In addition to this, the frequency of behaviours may be observed and recorded (Saunders er ø/.

2000). Unstructured methods are qualitative a4d the format for recording information is determined

according to categories that are effectively defured by the data itself. Data collected using this method is

considered to be difficult to record, organise and analyse (Bowling, 2000).

A review of previous consumer food safety research has identified seven observation studies detailing

consumers' food safety behaviour. Direct, structured, 'non-participant' methods of observation have been

used for data collection and all such studies have been carried out in uncontrolled, 'naturalistic' environments

- consumer home kitchens. Although providing useful and valuable data, the consumer food safety

observation studies that have been identified have been subject to a variety of limitations. For 77%o (517) of

the studies (Audits International, 1998; 1999;2000; Mullen, 1997; Worsfold and Griffith, 1997b) observers

openly watched consumers prepare food in home kitchens, and concurrently recorded preparations using

audit based approaches. None of these studies discussed the impact of the obsetvers' presence upon

consumers' food preparation practices. Observations using video camera recording of consumer food-

handling practices have been carried out in Australia and the USA. Research undertaken in Australia (Jay et

al. 1999a) used time-lapse video monitoring from a single mounted camera in home kitchens for periods of

time lasting one or two weeks. Such a study did not capture full meal preparations and the field of view from

one camera may not have been able to cover all angles of food preparation in home kitchens. The American

study (Anderson e/ al. 2000) used three portable video cameras to record food preparation practices

implemented during one meal preparation session. Positioning of three video cameras (and accompanying

video recorders and TV) in consum€r home kitchens (for observation of a single food preparation session)

ensured that all food preparation behaviours could be recorded and observed from all angles. However, the

potential for reactivity to a substantial amount of technical video recording equipment in home kitchens may

have been significant.

Both personal observation and direct observation using video recordings has the potential for reactivity bias,

however, video recording has the advantage that behaviour can be analysed after the event, at any required
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pace (Coolican, 1999). This can be of great benefit because sometimes real-time recording of data is

extremely difficult, especially when there are many different behaviours to be recorded and when behaviours

are initiated and terminated very rapidly and frequently (Sven and Ary, 1989). Video recordings offer records

ofbehaviours that can be re-played, re-assessed and analysed at any level of detail using different methods of

analysis. Furthermore, video recordings can provide a means for assessment of observer reliability that may

not always be possible from observations made directly in a laboratory or in the field (Breakwell et al' 1995),

Observation of consumer food safety behaviours in home kitchens has provided the opportunity to record

food preparation practices in an environment that is usually, extremely familiar to the consumer. However,

extraneous variables are uncontrollable and data collected between consumers may not be directly

comparable. Furthermore, meal preparations in consumer homes are not so easily replicated. Use of a model

domestic kitchen would enable a number of variables that are deemed to be important for safe food

preparation to be controlled, for example, size and standard of kitchen work surfaces, the availability and

condition of equipment, utensils and cleaning materials. Control of such variables would provide a situation

whereby direct comparisons between and within, individual and repeated meal preparations could be made.

Observed actions from structured observations are usually collected and recorded using a predetermined

standardised and validated'coding schedule' or'observational checklist'. A prerequisite for obtaining reliable

and valid data from checklists is a set of clearly defined categories (Hutt and Hutt, 1970), thereby ensuring

that it is clear which behaviours should be recorded. Categories should be unambiguous, allowing minimum

observer interpretation and potential bias. Use of a predetermined checklist should yield highly reliable

results by virnre ofits replicability (Saunders et a|.2000).

All consumer food safety observation studies identified have, to date, used predetermined checklists for

recording food safety malpractices. Each study had a varying rationale for choice of observed actions,

however, food safety behaviours that have been observed and recorded were largely generic between studies.

In the UK, Griffith and 
.Worsfold 

(1994a) conducted the first consumer food safety observation study using a

HACCP based audit to obtain information on domestic hazards and risks. A checklist was constructed to

record food safety malpractices identified using HACCP principles. As there is no standard measure of

hygienic handling of food, Worsfold and Griffith (1995) forrnulated a standard against which performance

could be measured. Such a standard employed the concept of demerit scores, which were allocated according
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to failure to implement appropriate control measures. The scoring system was based on allocation of demerit

scores to obtain FOR (Food Operation Risk) and FSR (Food Safety Risk) scores (Griffith and Worsfold,

1994a; Worsfold and Griffith, 1995). In the USA, observations recorded by Audits International, (1998;

1999; 2000) audited food preparation in consumers' homes using an approach that auditors used for

observations in restaurants. In such a study, food-handling actions (known as violations) were identified as

critical, major and minor (Audits Intemational, 1998). Also in the USA, Anderson et al. (2000) recorded

actions according to the Fight BAC! recommendations from the food safety education initiative in the USA.

In Australia, Jay et ø1. (1999a) recorded the frequency ofpoor food-handling and hygiene practices using

what appeared to be a content analysis approach. In the UK, Mullen (1991) recorded food-handling

malpractices of children that had been frequently implicated as causes of foodborne disease.

Most of the consumer food safety observation studies identified have accounted for implementation of

individual malpractices, as opposed to the frequency of implementation of food safety malpractices, It is

considered however, that accounting for the frequency of implementation of all food safety malpractices is of

substantial importance, as such frequency may have implications for the potential risk of food poisoning from

foods prepared in the domestic kitchen as well as for the development and evaluation of future food safety

education initiatives.

The potential to quantify observed food safety behaviours offers a multitude of advantages. Allocating

numerical values to behaviours not only provides the opportunify to assess food safety behaviour objectively,

but also facilitates comparisons between preparation of different foods or meals prepared at different times or

by different consumers. At the beginning of this study, the only consumer food safety observational research

using a quantitative measurement of food safety behaviours (using FOR and FSR scoring), was work

conducted by Worsfold and Griffith (1995). Although such research provided valuable data, the prototype

scoring system had a variety of limitations (see Table 5.1). To overcome such limitations the approach

needed to be extended and refined to provide a greater scope for measurement of small changes in food

safety performance and reflection of potential risk incurred by implementation of specific malpractices. Such

changes would facilitate the assessment of the reproducibility and consistency of food safety malpractices

implemented in domestic food preparation (Chapter 6.0). Furthermore, an improved quantitative scoring

system would provide a quantitative means for the evaluation of behavioural change for measurement of

intervention effectiveness (Chapter 8.0).
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Table 5.1 Limitations of FOR and FSR scoring system.

a

a

a

Limitations.

Scores were related to recipes or dishes not meals (i.e. more than one course).

The approaches underestimated the contribution that would be made by cross contamination.

The approaches were too b¡oad to adequately reflect small changes in food-handling practices especially in relation

to cross contamination.

The FSR component was irrelevant as all meals contained food commonly implicated in food poisoning.

The approaches were based upon epidemiological data that had become dated.

To establish reliability and validity of direct, structured observational methods the various potential for bias'

needs to be addressed. Observer bias is considered to be the greatest threat of reliability when using the

observational technique (Saunders et al. 2000). This type of bias is a systematic difference between a true

situation and that observed owing to observer variation in perceptions (Bowling, 2000). To overcome such

bias, measures of observer reliability can be obtained. Intra-observer reliability measures the extent to which

a single observer obtains consistent results when measuring the same behaviour on different occasions

(Martin and Bateson, 1995). Inter-observer reliability measures the extent to which two or more obseryers

obtain similar results when they observe the same behaviours either simultaneously (live), or from a video

recording (Martin and Bateson, 1995). Assessment of intra- and inter-observer reliability ensures that

variation of measurement of the same behaviour within or between observers is minimal. To date, no

consumer food safety observation studies that have been identified have conducted an assessment of observer

reliability. Therefore, there is no record to indicate that recording of observed behaviours, within observers,

and between observers in the same study, are consistent'

Overall, consumer food safety observation studies have reported that actual food safety practices related to

hand-washing and drying, cross contamination, cooking, cooling and storage of foods are poor and require

improvement. Use of observation facilitates a better and more accurate understanding of what food safety

malpractices are implemented during food preparation as opposed to other research methods' Furthermore,

use of observation provides more accurate baseline data detailing food safety behaviours which can be used

to inform those developing food safety interventions regarding key actions that need targeting in future food

safety education initiatives.
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5.3 AIMS AND OBJECTIVES.

5.3.1Aims.

¡ Establish a model domestic kitchen for observation of consumer food safety behaviours.

. Devise observational checklists and a generic risk based scoring system for recording specific food-

handling actions.

o Evaluate consumer food preparation behaviours in a model domestic kitchen using observation and a

risk based, quantitative analysis.

5.3.2 Objectives.

¡ Organise a model domestic kitchen with all of necessary equipment and utensils required for food

preparation and CCTV as a means of observation.

o Review previous and current food poisoning incidence data in terms of implicated foods and

contributory factors and from this, select suitable meals for preparation by consumers in model domestic

kitchen.

¡ Develop observational checklists and a revised risk based scoring system to facilitate quantitative

assessment of consumer food safety behaviours

¡ Pilot consumer meal preparations in model domestic kitchen and evaluate food-handling actions using

developed observational checklists and risk based scoring system.

¡ Conduct an intra-observer reliability analysis for observation of meal preparations using observational

checklists and risk based scoring system,

o Identify frequently implemented unsafe food-handling actions fot individual meals and throughout all

meal preparations.

¡ Investigate the frequency ofgeneric unsafe food-handling actions.
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5.4 METHODS.

The methods section of this chapter is largely based upon a description of the organisation of the model

domestic kitchen, meal preparation sessions and methods used for development of observational checklists

and risk based scoring system. Additionally, methods used for piloting and determination of intra-observer

reliability are presented.

5.4.1 Organisation of model domestic kitchen for observation of meal preparations

5.4.1.1 The model domestic kitchen.

The model domestic kitchen where meal preparations were carried out was of a modern design that had been

recently installed. The design was considered to be typical of many domestic home kitchens. There were

three distinct work surfaces available for use as well as a wide range of equipment, utensils, crockery and

kitchenware (see Figure 5.1). More equipment / utensils etc. needed for meal preparations were provided in

the model kitchen than necessary, thus allowing scope for participant selection. Equipment choice included a

number and choice of (constructional) types of chopping boards (e.g. wood, plastic, glass), knives (of all

sizes), saucepans (of all sizes) and a variety of mixing bowls, serving dishes and general use utensils etc. In

addition, a full range of cleaning facilities and chemicals were also provided including soaps (ordinary I arrti-

bacterial), creams, detergents, sanitisers, cotton cloths and disposable paper towels. For a complete list of

equipment, utensils and cleaning materials provided in the model domestic kitchen see Table 5.2.

All equipment and utensils provided in the model kitchen were purchased from well-known supermarkets

and kitchenware shops and were considered of a typical standard for consumer usage. Placement of

equipment and utensils in the model kitchen occurred in a logical marurer and it was ensured that everything

needed was easily accessible. To facilitate convenient usage of the kitchen, signs were placed on the doors of

cupboards and drawers to inform participants of the contents (see Table 5.2). Some cupboard doors, when

opened, partly obstructed the fields of view from CCTV cameras (see section 5.4.1.2). Therefore, no

equipment and utensils were stored in such cupboard sections, and a sign instructing 'Do not open' was

placed on the door.
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Figure 5.1 Diagram of model kitchen and kitchen facilities (see Table 5.2 for key)
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Table 5.2 A complete tist of equipment, utensils and cleaning materials provided in the model domestic

kitchen.

See Fig
5.1.

Part ofthe
Kitchen.

Equipment / Food Storage.
Sign on the door during

food preparation session,

T
A

B

c
D

E

Units and draws.

Top unit 1.

Top unit 2.

Top unit 3.

Base unit 1.

Base unit 2.

F Base unit 3

Base unit 4.

Draw l.

I Draw 2.

Sink / Draining board.

Utensil pot or Draw I (H).

Work surface 1

Wo¡k surface 2

Work surface 3

Not used.

Foil and cling-film and sandwich bags.

Coffeejar, salt, oil and dry ingredients.

Food

Saucepans x 4, colander and plastic and metal sieves,

heat proof mixing bowls / pudding basins.

500m1 Bleach; 1x Domestos multi-surface spray; lx
Dettox (anti-bacterial spray); lx Mr. Muscle cleaner; lx
Cream cleaner; I x Washing-up liquid.

New, unused cleaning aids: J-cloth, sponge cloth, normal

and non-stick scourer; thick weave cloth; fine weave

cloth.

Pump moistutising soap; anti-bacterial soap pump; bar of
soap; hand cream.

Grater, 3x measuring jugs (different sizes), lemon

squeezer, colander, 2x plastic chopping boards, 2x
wooden chopping boards, 1x glass chopping board;

baking tray; roasting tray.

Crockery and glasses and serving bowls etc.

Cutlery drawer: 4x knives,4x forks, 4x dessert spoons

and 4x tea spoons, 2x metal table spoons, lx metal

straining spoon,2x potato peelers (different sorts); 1x egg

separator, I x masher, complete set of metal measuring
spoons and cups (metric and imperial), rolling pin, timer.

Heat-proof serving mats, spare T-towels.

Washing up bowl, rack, dish drainer, washing up brush,

sink tidy, sink mat.

Wooden and plastic spoons, tin opener, plastic solid
spoon, plastic frying spatula, plastic straining spoon,

plastic tongs, plastic spatula, turner spatula, plastic solid
spoon.

Utensil pot, set of3 sharp knives, toaster, spice rack,

bread bin.

Air tight food containers: (1) rice; (2) sugar; (3) tea bags

Mug tree with 4x mugs, kettle.

'Do Not Open'

'Foil, Clingfilm'

'Ingredients'

'Ingredients'

'S aucep ans, mixing bow I s,

sieves and colander'

'Washing up liquid and
cloths elc.'

' Grater, measuring jugs,

lemon squeezer, chopping
boards'

'Crockery / serving bowls'

'Cutlery'

'Serving mats, spare T-

towels'

G

H

5.4.1.2 CCTV.

The 'model' kitchen was provided with two ceiling mounted CCTV video cameras (Panasonic Digital, WV-

Cp4l2) (see Figure 5.2) which encompassed wide frelds of view of all preparation areas (see Figure 5.3 and

Figure 5.4). CCTV cameras \'r'ere attached to a switcher unit (Baxall Desk Switcher DSl/2) and 2 video

recorders (Sharp VC-MH7l IHM) and a television (Panasonic 16" TV). Issues relating to the video recording

of consumer meal preparations have been addressed in section 5.4'6.3.
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Figure 5.2

Í'igure 53

Figure 5.4

Model domestic kitchen with
Canera¡ A and B.
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ß'leld of view from C¡nera B.
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5.4.2. Rationale for selection of recipes for meal preparations.

The meal selection for all parts of this study was based upon a review of literature detailing foods commonly

repofied as vehicles offood poisoning, a review ofreported conhibutory factors associated with incidents of

food poisoning, and recent trends of meal consumption and food preparation habits.

A review of published microbiological surveys of foods, epidemiological data indicating reported food

sources of foodborne illness and most frequently implicated foods of foodbome illness has been carried out

(see Chapter 2.0 and Appendix 2.1). h was determined that pathogenic micro-organisms are prevalent in

common food sources that are frequently brought into the home for food preparation (see Chapter 2.0 and

Appendix 2.1). Overall, findings indicated that large proportions of chicken and poultry are contaminated

with Campylobacter and Salmonella (Appendix2.2).It is also noted that large proportions of red meat and

associated products are contaminated with Salmonella and Listeria (see Appendix 2.1). Although

contamination of E.coli 0157:H7 in minced beef appeared to be substantially less than for other pathogens,

the nature and severity of consequential illness from such a pathogen gives significant cause for concern.

Similarly, although only small proportions of eggs were found to be contaminated with Salmonella, millions

of eggs are used each day in the UK (British Egg Association, 2000) so the proportion contaminated is not

unsubstantial and presents a significant cause for concern regarding consumer food preparation and

consumption. It is concerning to find that nearly a quarter of RTE cooked meats may be contaminated with

Listeria, up to a fifth may be contaminated with Staphylococcus oureus and small proportions contaminated

with Salmonella or Campylobacter (see Appendix 2.1). Such foods require no further heat treatrnent prior to

consumption, so pathogenic contamination presents substantial risks to consumers if consumed.

A review of previous research and epidemiological literature indicates that the majority of factors that

contribute to outbreaks of foodborne disease are based on implementation of food safety malpractices such as

cross contamination and time temperature control for cooking, cooling or storage of foods (Appendix 2.3).

Food safety behaviours that constitute frequently reporled contributory factors will form the basis of the

analysis of chosen recipes, development of observational checklists and risk based scoring system.

Consumers' food consumption patterns, food choice and purchase behaviour has been evaluated in Chapter

2.0. Despite changing consumption patterns in recent years, the majority of consumers still partake in home-

cooking practices. Raw meat and poultry form a basis to alarge proportion of British consumers' diets, as do

consumption of eggs and egg-based products. Home-preparation and consumption of traditional favourites,
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a

such as a Roast chicken dinner is still popular with at least 50% adults (Harrison et a\.2001b). However, as a

result of increased travel and media exposure to different cultures around the world, UK consumers have

become substantially more cosmopolitan with their eating habits (MINTEL, 1993). Expansion of the ethnic

restaurant sector has increased awareness and desire for ethnic foods (MINTEL, 1991) and there has been a

growing trend to continue to cook these foods within the home. Consequently, there has been an increased

interest in home-cooked foreign cuisine (Paulson-Box and Williamson, 1990)'

5.4.3 Criteria for selection of recipes for consumer meal preparation sessions.

In addition to the inclusion of foods frequently implicated as vehicles for food poisoning and common

sources of foodborne pathogens, the selection of recipes were also based on the following criteria (Griffith

and Worsfold, 1994b; Worsfold and Griffith, 1997b):

The recipes should include a wide range of food preparation practices that provide an opportunity for

the handling ofraw and cooked foods.

Meal preparations should include food-handling techniques that are potentially hazardous unless

executed correctly.

An element of consumer judgement should be included in the recipes about the length of cooking period

and about appropriate hygienic handling techniques.

Each meal should include process steps known to be important in food safety.

Recipe choices needed to be consistent with current consumption patterns.

The recipes should be sufficiently appealing to engage the interest of all participants.

The ingredients required for all recipes should be widely available allyear, be inexpensive and available

from major supermarkets.

Excessive demands on the cook in terms of time, experience or equipment should not be made.

Recipes for meal preparation sessions were judged according to the criteria stated above, and were selected

and adapted from commonly used cookery books (for example lllsley, 1993). Therefore instructions were

considered to be typical of those found in cookery books. The final choice of recipes and food preparation

sessions canbe seen in Table 5.3. For copies of the selectedrecipes see Appendices 5.1,5'2,5.3.

a

a

a

a

a

a

Chapter 5 158



Table 5.3 Recipe choices for meal preparation sessions.

Meal preparation session I

Meal preparation session 2

Meal preparation session 3

Home-made Chicken Korma and Chocolate Mousse

Home-made Beef burger, Chicken salad and Egg / ham sandwich.

Traditional Roast chicken dinner with sausage meat, stuffing and

ve getables and Zabaglione.

5.4.4 Methods for recording observed food safety behaviours.

The application of HACCP principles to domestic food preparation has been discussed and utilised by

Worsfold (1994). Such research was used as a starting point for this study. Other workers have also

employed the use of HACCP principles for analysing potential hazards during food preparation in the home

(Peri, 1993;Michanie et al.1987; Michanie et al.1988; Schmitt et al. 1997;Zotola and Wolf, l98l).

5.4.4.1 Desígn and development of ohservational checklists.

A HACCP based approach has been utilised in this study for the identification of potential hazards and risks

that may occur during meal production. This structured approach was used to identify food preparation steps

that are important for ensuring safety of prepared food products. Such actions formed the basis of

observational checklists used to record observed food safety behaviours,

Detailed observational checklists were devised to record the frequency of implemented specific food safety

malpractices. It was decided that food safety malpractices were to be recorded on the observational checklists

as opposed to implementation of safe food-handling behaviours. This was because microbiological risks are

associated wifh failure to implement correct food-handling behaviours. Furthermore, there is a need to

determine implementation of malpractices to inform future food safety initiatives that aim to improve such

behaviours. All food preparation actions considered were related to prevention of pathogenic contamination

and prevention of growth and survival of pathogens (Dillon and Griffith, 1997). Specific, generic food-

handling malpractices with associated hazards, and appropriate, realistic control measures and a means for

observational assessment are outlined in Table 5.4. Risks associated with observed actions have been

discussed in Chapter 2.0 and section 5.4.5.

Observational checklists were designed specifically for each meal preparation session using a consistent,

predetermined format to maximise acclxacy for recording food safety malpractices. To facilitate the

development of such checklists for each meal, preliminary pilot observations of food preparation sessions

were carried out, and appropriate amendments were made. An example of an observational checklist can be

found in Appendix 5.4
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5.4.4.2 Tíme-temperature meøsurements of heated ønd cooled food products.

An assessment of heating eff,rciency was required for food products that required cooking during meal

preparation sessions. However, it was considered that intervention during observed food preparation sessions

to obtain exact end-point cooking temperatures (using a probe thermometer) would be too intrusive and may

influence participants' food preparation behaviour. Therefore, indirect evaluations ofheating adequacy were

required using time-temperature measurements.

Each of the food products that required heating in the selected recipes was prepared repeatedly in-situ on five

occasions and time-temperature measurements of the heated food products were made. The internal

temperature of each of the food products was taken and recorded during heating procedures using a handheld

Digihon T208 I T228 thermometer with a general purpose penehation probe (4005T) at regular intervals

until the target temperature (75"C) had been achieved for 30 seconds (DoH and MAFF, 1996). The length of

time for the target temperature to be achieved for each of the heated products can be found in Appendix 5.5.

Such times were included in observational checklists as an assessment of heating adequacy.

Time-temperature measurements were also determined for cooling procedures for each of the heated products

to ensure that heated products could be cooled to <10oC within 90 minutes (Sprenger, 1995). A number of

variables were required for each food product to achieve the required temperature within 90 minutes,

Methods used for cooling each product can be found in Appendix 5.6. Variables required for adequate

cooling for each ofthe cooked food products were included in the observational checklists.

5.4.4.3 Mícrobiologícal validøtìon of observøtional checklísts.

To validate the effectiveness of implementation of control measures at required stages of the food preparation

process, (to obtain a microbiologically safe food product), a microbiological analysis of all food products

chosen for consumers to prepare in the model domestic kitchen was carried out. Each food product (Chicken

Korma, Chocolate Mousse, Home-made beef burger, Egg and ham sandwich, Chicken salad, Roast chicken,

Sausage meat and Zabaglione) was prepared in the model domestic kitchen by the researcher on five separate

occasions. Food products were analysed after immediately after serving (ready for consumption) and after

cooling of products ready for storage. Standard microbiological methods were followed (see Appendix 5.7)

(Roberts et al. 1995b). The latest guidelines for the microbiological safety of RTE foods were consulted to

distinguish acceptable and unacceptable levels of microbiological safety of food products (Gilbert et al.

2000).
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Implementation of appropriate control measures at identified control points during preparation of all food

products resulted in the preparation of foods that were of a satisfactory / acceptable quality according to

pHLS guidelines (Gilbert et a\.2000) (see Appendix 5.6). No Staphylococcus aureus, Salmonella or Bacillus

cereus were detected during analysis of all food products analysed. Aerobic plate counts (APCs) ranged from

0.1 x l0r to 6.5 x 102 for cooked products, and 0.4 x 10r to 1.6 x 103 for cooled products (post-heating).

Enterobacteriaceae counts ranged from no growth to 1.7 x 10r for cooked products, and no growth to 4.5 x

102 for cooled products. It is noted that the highest APCs and Enterobacteriaceae counts were detected from

the chicken salad.

5.4.5 Design and development of generic, quantitative risk based scoring system.

In order to quantitatively assess consumer food safety behaviours in this study, the scoring system developed

by Griffith and Worsfold(1994a) was taken as a useful base and adapted to ensure that the quantitative

scores allocated to malpractices reflected the associated risk. As in the Griffith and Worsfold study, in this

study, HACCP principles were used for hazard and risk identification within the food preparation processes

of selected recipes (see Appendices 5.1, 5.2 and 5.3). Use of a simple logic decision tree (Dillon and Griffith,

1995) aided deterrnination of food safety malpractices and control measures that were critical to food safety.

This approach facilitated the classification offood safety malpractices into three categories: high risk actions,

medium risk actions and low risk actions (see Table 5'5).

The concept of awarding demerit points according to observed malpractices was retained from the Griffith

and Worsfold study. However, a logarithmic scale (1000, 100, l0) was used to score food safety malpractices

and thus provided a greater scope for measuring differences in behavioural performance than the previous

quantitative study. The scoring system in this study was designed to be weighted towards high risk actions,

thus, the higher the total risk score attained after a meal preparation session, the more cumulative food safety

malpractices had been made or the fewer control measures implemented. Allocation of demerit points / risk

scores occuüed according to the frequency of food safety malpractices that had been recorded on

observational checklists (see section 5.4.4.1)'

Information presented in sections 5.4.5.1,5.4.5.2 and 5.4.4.3 and Table 5.5 illustrates the classification of

risk score ratings associated with food preparation practices. As previously mentioned, a simple logic

decision making tree (Dillon and Griffith, 1995) was used to aid identification of high, medium and low risk

actions. For additional background literature detailing microbiological risks identified in the following

sections, see section 2.4.5 in Chapter 2'0).
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Table 5.5 Classification of risk ratings associated with food preparation practices.

Risk
score
rating.

Definition of risk
score rating.

Demerit
points / Food safety malPractices

risk score.

Evidence to indicate that
microbiological risks are associated

with stated food safety
malpractices.

High

score.

A high-risk score
is allocated for
failure to
implement a

realistic control
measure which
can eliminate,
prevent or reduce
a food safety
hazard to an

acceptable level.

1000 a. Potential contamination of RTE foods
during food preparation directly or
indirectly (via unwashed / dried o¡
inadequately washed / dried equipment or
utensils) with RC / RM and / or RCP,
RMP and / or RE / RES.

Potential contamination of heated end
product with potentially contaminated
(either unwashed / dried or inadequately
washed / dried) hands or / and potentially
contaminated (either unwashed / dried or
inadequately washed / dried) utensils.

b. Failure to heat food product containing
RC, RM or RE adequately.

ACMSF, 1995; 1993a; 1993b; 1996;

Brown el al 1988; Coates ¿, o/.

1987; DeBoer and Hahne, 1990;

Farbel and Hughes, 1995;Gangar et

al. 2000; Guzewich and Ross, I 999;
IFH, 1998a; Humphrey et a\,1994:
DoH and MAFF, 1996; Mìchaels and

Ayers,2000b; USDHHS, PHS, FDA,
1 999; Pether and Gilbert, 1 97 1 ;

Redmond et al. 2001 ;Taylor and

Holah,2000; WHO, 1996.

ACMSF, 1995; Bryan, 1996; Hayes et

al. 1999; Humphrey et al.1989;DoH
and MAFF, 1996; Tumey et ol. 1994;
USDHHS, PHS, FDA, 1999; WHO,
1 996.

risk

Medium
risk
score.

A medium risk
score is allocated
for failure to
implement a

realistic control
measure at a
control point
when
microbiological
factors can be
controlled and
preventative or
control actions
are taken because
of good practice.

100 a. Failure to wash and dry hands

immediately and adequately after
handling RC / RM and / or RCP, RMP
and / or RE / RES.

b. Failure to use separate or adequately washed

and dried utensils for preparation ofraw
meat / poultry / eggs to foods, that will be

subject to fufther heat treatment before
consumption

c. Failure to adequately clean preparation
environment after potential contamination
with RC / RM and / or RCP, RMP and /
or RE / RES or potentially contaminated
utensils,

d. Washing of RC / RM.

e, Failure to wash and dry potentially
contaminated utensils immediately after
use.

f. Contact between heated food product and
(not potentially contaminated) hands and

/ or used (but not potentially
contaminated) utensils,

g. Leaving food fo¡ storage at room
temperature,

ACMSF, 1993a;1995: I 996; Brown
et al. 1988; Coates et ol. 1987;
Guzewich & Ross, 1999; Michaels
and Ayers, 2000b; IFH, I 998a; Pether

& Gilbert, 1971; Redmond et al.200l .

ACMSF, 1993a; 1993b; 1995; 1996;

IFH, 1 998a; Redmond et al. 2001;
wHo, 1996.

ACMSF, 1995;1996;Bradfo¡d et al.

1997; De Boer and Hahne, 1990;
Redmond et al. 2001 ; Scott and

Bloomfield, 1990a; WHO, 199ó.

Grìffith e, a/. 1999b.

De Wit el al. 1979; Humphrey el ci.
1995; DoH and MAFF, 1996; Scott
and Bloomfield, 1990a.

Bryan, 1996; DoH and MAFF, 1996;

Sprenger, 1995; USDHHS, PHS,
FDA,1999.

Abdul-Raoufef ¿/. 1993; Bryan,
1988; Bryan, 1996;Humphrey et al.
1989; Humphrey and Whitehead,
1 993; Gill and Newton, I 980; Khodr
er a\.1994; Richert e¡ a\.2000:'
Weagant et al.7994.

Low

scofe

A low risk score
is allocated for
failure to
implement
corect food-
handling actions
to control minor
food safety
issues, whe¡e the
small risk of a

hazard is
identified (Dillon
and Griffith,
r99'7).

10 a. Failure to wash fruit and vegetables prior FSAC, 1993; MAFF, 1995; POST,

to use. 1997; USDHHS' PHS, FDA, 1999.risk

b. Failure to implement actions to increase

cooling time of RTE food product.

c. Ensure size of food product is not too big
to prevent adequate heat penetration.

d. Failure to preheat oven / frying pan / grill
prior to use.

e. Failure to cover RTE food product for
storage.

f. Failure to store RTE food product on top
shelf of refrigerator.

ACMSF, 1993a; Bryan, 1996; DoH,
1993a; Farber and Hughes, 1995;

HAS, EHD, 1997; MAFF, 1995; DoH
and MAFF, 1996; Ryno and Leftwich,
1981; Snyder, 1999c; USDHHS, PHS,

FDA,1999;

ACMSF, 1995; FSAC, 1993.

FSAC,1993; MAFF,1995;
USDHHS, PHS, FDA, 1999;

Farber and Hughes, 1995; FSAC,
I 993; Sprenger, 1995.

Fa¡ber and Hughes, 1 995; FSAC,
1993; MAFF, 1995; Sprenger, 1995.

Key: RTB:ready-to-eat foods; RC=raw chicken; RCP:raw chicken packaging; RM=raw meat; RMP:raw meat packaging; RE=raw egg;

RES:raw egg shells
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5.4.5.1 ldentiJicøtion ofhigh tisk uctions.

Identification of high risk actions was based upon the determination of critical control points in the food

preparation processes of the selected recipes, A critical control point has been defined as 'an operation

(practice, procedure, process etc,) at which control should be exercised to achieve a quantifiable reduction

in a hazard, or its stabilisation, that leatls to an acceptable, safe food product'(Notermans et al. 1995, p95).

Thus, if appropriate control isn't implemented, a RTE food product may contain pathogenic micro-

organisms, which, if ingested, may pose a direct risk and cause subsequent illness (FSIS, USDA, 1998c).

In the food lndushy, a critical control point is a process step that can be controlled, monitored and

documented (ICMSF, 1988; NACMCF, 1998). For example, the process of heating poultry to ensure that

vegetative pathogens are destroyed (see 2.4.5.3) can be controlled using temperature controlled equipment,

monitored using thermometer(s) and documented on appropriate records. However, it is recognised that in

the food industry, actions related to cross contamination are controlled by implementation of good hygiene

practices and physical separation of preparation areas for raw and cooked foods, utensils and personnel

(Griffith, 2000b). Such actions cannot be monitored or consequently documented, and therefore in the food

indushy cross contamination actions related to hand-washing and the transfer of organisms from raw meat /

poultry and eggs to RTE foods are not classified as critical control points. However, in this study, it is

possible to monitor and document such actions performed during food preparation in the model kitchen using

CCTV and observational checklists'

In this study, high risk actions are considered to be malpractices in the food preparation process that have the

potential to lead to the contamination of a RTE food that requires no further heat treatment before

consumption. Such actions were allocated high risk scores (1000) per malpractice and include the following:

a) Failure to prevent direct or indirect cross contamination of pathogenic micro-organisms from raw meqt /

poultry or eggs to RTE foods, cookecl end-products, fruits or vegetables that require no further heat

treatment beþre consumPtion'

Chopping boards are believed to be a significant source of cross contamination in consumer kitchens due

to the common practice of cutting salad vegetables on a board previously used to cut raw meat (Gangar e/

a1.2000). Research has shown than there is an 81% risk that RTE foods prepared using unwashed /

inadequately washed utensils (previously used for preparation of raw chicken) will result in pathogenic

contamination with organisms such as Sqlmonella and Campylobacter (Redmond et al.200l). To control

such risks, a variety of measures can be implemented, for example, RTE foods can be prepared before
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handling foods such as raw meat / poulhy / eggs, or all RTE foods can be prepared using separate utensils

to those used to prepare raw meat / poultry / eggs or utensils can be washed adequately (De Boer and

Hahne, 1990; IFH, 1998a; USDHHS, PHS, FDA, 1999) using detergent, an abrasive scrubbing action,

followed by rinsing (Acuff et al. 1986; Dawkins et al. 1984; Redmond et al. 2001) and drying using a

disposable paper towel or 'clean' t-towel (Griffith et al. 1999a)'

Research has shown that direct contact between hands and raw meat / poultry and egg results in a high

risk of pathogenic contamination of the hands (De Boer and Hahne, 1990; Chen et al' 2001; Humphrey e/

al. 1994; Redmond et al.200l). After handling raw chicken,l3-100%o hands have been found to be

contaminated with bacteria such as Campylobacter (De Boer and Hahne, 1990; Redmond et a\,2001).

pathogens such as E.coli, Salmonella and Campylobacter have been found to survive on the fìngertips for

significant periods of time (Coates et al. 1987 ; Pether and Gilbert, I 97 1) and when contaminated hands

come into contact with food products, a transfer of pathogenic organisms is facilitated (Brown et al, 1988;

De Boer and Hahne, 1990; Pether and Gilbert, 1971; Redmond et al. 2001). Thus, consumption of such

contaminated foods that require no further heat treatment, poses a direct risk to health. To overcome the

risk of pathogenic transfer of micro-organisms effective hand-washing and hand drying practices as

defined at the beginning of this thesis and suggested by Griffith et al. (1999a), Michaels, (1999) and

Michaels et al. (2001b) should be followed.

b) Failure to adequately heat food products containing raw meat / poultry / eggs.

Research has shown that undercooking of food products such as poultry (ACMSF, 1996; Acuff et al'

1986), meat (ACMSF, 1995; Turney et al. 1994) and eggs (Hayes et al. 1999; Humphrey et al. 1989) may

lead to human infection of foodborne pathogens. Furthermore, epidemiological data has indicated that

undercooking of foods is a contributory factor for up to 50% of reported outbreaks of foodbome disease

(see Appendix2.3). To overcome the risk of undercooking, it is recommended that to achieve thorough

cooking, manufacturers instructions should be adhered to (ACMSF, 1996; FSA, 2002b; MAFF, 1995)

and time-temperature combinations (such as 75oC for 30 seconds) should be achieved (DoH and MAFF,

1996). It is also recommended that, where possible, a thermometer should be used to assess the end-point

temperature of a food products (FSIS, USDA, 1998a; USDA, FSIS, 2000), as opposed to subjective

measurements such as assessment of meat colour (Snyder, 1998)'

5.4.5.2 ldentiiication of medium risk actions.

Identification of medium risk actions was based on identifîcation of control points in the food preparation

processes of selected food preparation recipes. A control point has been defined as'any point, step, or
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procedure at which biological, physical or chemical factors can be controlled' (NACMCF, 1992, p3). In

addition, a control point has been considered to be an operation at which preventative and / or control actions

are taken as a result of good manufacturing practices (Bryan et al. I99l), Failure to implement appropriate

control at identified control points in the food preparation recipes should not, in isolation, cause pathogenic

contamination to the end food product. However, failure to implement appropriate safe food-handling

behaviours at such points in a food preparation process may confribute to a critical control point (see section

5.4.5.1) atalatet stage of foodpreparation.

In this study, medium risk actions have been considered to be malpractices in the food preparation process

that may lead to pathogenic contamination of the kitchen environment and that are associated with failure to

implement good hygiene practice. Such actions were allocated medium risk scores (100) per malpractice and

include the following:

a) Failure to wash and dry hands immediately and adequately after handling raw meat / poultry / eggs.

Effective hand-washing and hand drying is considered to be an important control measure for preventing

the transmission of foodborne diseases in food-handling environments (Coates et al. 1987; Humphrey e/

al. 1994; Guzewich and Ross, 1999; IFH, 1998a; Michaels, 1999; Paulson et al. 1999; Taylor and Holah,

2000). In isolation, no direct risk to a RTE food product and human health is presented by the process of

inadequately washing and drying hands. However, because there are potential risks of bacterial hansfer

when handling such foods such as raw meat lpoulhy and eggs to hands (see section 5.4.5.1), and from

unwashed / inadequately washed hands to kitchen surfaces (Chen et al. 2001; Redmond et al. 2007; Scott

and Bloomfield, 1990a; Weklinski, 2001) and food products (see section 5.4.5.1) failure to implement

adequate hand-washing and hand drying is considered to be 'bad practice' which warrants a medium risk

score. The process ofadequate hand-washing and hand drying has been described by several workers, and

has also been defined at the beginning of this thesis.

b) Failure to use separate or adequately washed and dried utensils for preparation ofraw meat / poultry /

eggs to foods, that will be subject to further heat treatment beþre consumption.

The microbiological risks and control measures associated with prevention of transfer of pathogenic

micro-organisms from unwashed / inadequately washed and dried utensils (such as chopping boards and

knives) used for preparation ofraw meat / poulhy and eggs and other food products have been discussed

in section 5.4.5.1. Although cross contamination of pathogenic bacteria to foods that require cooking

before consumption present no direct risk to health, failure to implement safe practices (outlined in

section 5.4.5.1) to prevent bacterial transfer is considered to be 'bad practice'. Indeed, numerous sources
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have recommended control measures to avoid the potential risks for microbiological contamination in this

manner (ACMSF, 1993a;1993b; 1995; 1996; IFH, 1998a; DoH and MAFF, 1996; USDHHS, PHS, FDA,

1999). Such control measures have been outlined in section 5.4.5.1.(a).

c) Failure to ødequately clean the food preparation environment after potential contamination with RC /

RM and / or RCP, RMP and / or RE / RES or potentially contaminated utensils,

It is commonly known that direct and indirect cross contamination of pathogenic micro-organisms can

result during food preparation between raw food products (such as raw meat, poultry and eggs) and

kitchen surfaces (ACMSF, 1995; POST, 1997; Scott, 1996; Scott and Bloomfield, 1990a; Worsfold and

Griffith, 1996b). Indeed, the role of kitchen work surfaces for cross contamination of pathogenic micro-

organisms has previously been demonstrated (DeWit et al. 1979). Indeed, research has suggested that

there is a 73-100%o risk of contamination with Campylobacter after direct contact between raw chicken

and a kitchen work surface (DeBoer and Hahne, 1990; Redmond et al.2001). Fuftheûnore, a 14% risk of

contamination with Campylobacter has been determined between raw chicken packaging and a kitchen

work surface (Redmond et al. 2001). It has also been found that utensils used to prepare foods such as

raw chicken (DeBoer and Hahne, 1990; Redmond et a\.2001) and raw eggs (Humphrey et al. 1994) can

become contaminated with pathogenic micro-organisms. Research has suggested that the placement of

contaminated utensils (e.g. spatulas, knives) onto a work surface may result in a \Yo risk of contamination

with Campylobacter (Redmond et al. 2001). To overcome such microbiological risks of contamination

during food preparation, such malpractices should be avoided, and contaminated kitchen work surfaces

should be cleaned adequately following procedures outlined by Griffith et al. (1999b)

d) lüashing of raw meat / poultry.

Previous experimental research has shown that micro-organisms are likely to be transferred in water

aerosols to locations around the kitchen sink when raw chicken is washed under rururing tap water

(Griffith et al. 1999b). Furthermore, Redmond et al. (2001) found that 100% run off water from washed

raw chicken pieces was contaminated with Campylobacter. Wet environments are known to encourage

survival of pathogens and also facilitate cross contamination of such pathogens around the domestic

kitchen (Scott and Bloomfield, 1990a). Thus, although the practice of washing raw meat / poultry may not

directly effect a direct risk to human health, implementation of the malpractice may provide a source of

further cross contamination in the kitchen. Therefore, such an action was allocated a medium risk score.

Prevention washing of raw rrreat I poultry will alleviate the microbiological risks of cross contamination

associated with the malpractice.
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e) Failure to wash and dry potentially contaminated utensils immediately after use.

The microbiological risks associated with contamination of utensils from raw meat, poultry and eggs have

previously been discussed (see section 'c' of 5.4.5.2). It is reported that unwashed contaminated utensils

in the domestic kitchen can provide additional opportunities for cross contamination during food

preparation (Griffrth et al. 1999b; Scott and Bloomfield, 1990b). It has therefore been considered that

adequate washing of such utensils should occur immediately after use. Such a malpractice has been

allocated a medium risk score. Prevention of this malpractice can be from washing and drying of utensils

immediately after preparation of raw meat, chicken and eggs using methods outlined in section 5.4.5.1

(a).

f) Contact betvveen endfood product and hands or used utensils.

Risks associated with the handling of RTE foods have been discussed by Bryan (1996), who discussed

the potential for organisms such as Staphylococci to reach cooked products via hands during food

preparation. Thus, it has been recommended that bare hand contact with ready-to-eat foods should be

minimised (USDHHS, PHS, FDA, 1999). It has also been recommended'never to allow .,..used utensils

to come into contact with cooked foods' (DoH and MAFF, 1996, pl2) thus, preventing any risk of indirect

cross contamination during food preparation.

g) Refr aining fr om I eaving foo d at ro om temp erature for s torage,

Storage of food products above refrigeration temperature and below the recommended hot holding

temperature of 63"C (DoH, 1995) encourages proliferation of bacterial cells, germination of spores and

possible toxin production to potentially dangerous levels (Adams and Moss, 2000). Indeed, inadequate

temperature control during storage is frequently implicated as a cause of foodborne illness (Knabel, 1995)

(see Appendix 2.3). Experimental findings have illustrated that transferred organisms can grow on RTE

foodstuffs held at ambient temperatures (Abdul-Raouf et al. 1993; Bradford et al. 1997;Humphrey et al.

1989; Richert et al. 2000; Zhuang et al. 1995). Therefore it is recommended that RTB food products

(DoH, 1995), raw eggs (ACMSF, 1993b) raw meat (ACMSF, 1995) and raw poultry (ACMSF, 1996) are

not left at room temperature for extended periods of time.

5.4.5.3 Identfficøtion of low risk actions.

Low risk actions were identified as those malpractices that present little risk to the consumer in terms of food

safety, yetarc advantageous to control (Dillon and Griffith, 1995), Therefore, a low risk score was allocated
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according to failure to implement correct food-handling actions that control minor food safety issues, where

the small risk of a hazard is identified (Dillon and Griffith, 1997).

a) Failure to washfruit andvegetables prior to use'

Fresh produce are not common vehicles for foodborne disease compared with other types of foods (Li-

Cohen and Bruhn, 2001). However, fruits and vegetables grolvn close to the soil may be contaminated

with various foodbome pathogens (Beuchat, 1998). Research has shown that washing salad vegetables

such as lethrce leaves and cucumber under running tap water can reduce total bacterial counts by 10 fold

(Houang et al, l99l), and standard washing under tap water can remove -93o/o of bacterial microflora

from salad vegetables such as lettuce leaves (Adams et al. 1989). Thus, it is recommended that raw fruits

and vegetables should be thoroughly washed in water to remove soil and other contaminants before being

cut (FSAC, 1993;USDHHS, PHS, FDA, 1999).

b) Failure to implement actions to increase cooling time of RTE food product

Fast cooling of cooked food for storage is required to reduce the time spent at critical temperatures, and

hence, reduce the risk of bacterial growth (Farber and Hughes, 1995). Inadequate cooling has been

associated with 11-53% reported foodbome disease outbreaks (see Appendíx2.3), and so there is a need

to ensure the cooling period after heating is as short as possible. In the food industry, cooling is usually

associated with large amounts of food and therefore requires the use of blast chillers and thus can be

associated with requiring critical control to ensure food safety (Sprenger, 1995). However, given the

small quantities of foods thal are being prepared this study, the same level of risk is not applicable. It has

been recommended that food should cooled to below 10"C in less than 90 minutes (Sprenger, 1995). It is

possible for consumers to achieve this by employing food safety behaviours discussed in section 2.4.5.4.

c) Size offood product is big to allow adequate heat penetration. d) Failure to heat equipment prior to use.

As mentioned in section 5.4.5.1 (b) it is important that raw meat and poultry products are subject to

sufficient heat treatment to destroy all pathogenic micro-organisms before consumption. Factors that may

influence cooking efficacy include the size of the food product to be cooked and whether the heating

appliance (a cooker, frying pan or grill) is preheated to the required temperature before use. The ACMSF

(1995) has repofted that the thickness ofbeef-burgers may influence the survival ofpathogens such as

E.coli 0157 . Furthermore the DoH (1998) has indicated that the thickness of a burger should be accounted

for during the cooking process, It has also been stated that large joints ofmeat require special attention to
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ensure that the centre receives sufficient heat treatment (MAFF, 1995). To aid the process of adequate

heating, it is recommended that ovens and grills, in parlicular, are preheated to the temperature specified

upon instructions before cooking (DoH, 1998; MAFF, 1995; USDHHS, PHS, FDA, 1999)' Specific time-

temperature recommendations for cooking of different thickness of meat products, using different heating

methods can be found in 'Food Safety; Questions and Answers' (FSAC, 1993).

e) Failure to cover RTE food for storage. fl Faiture to store RTE food product on top shelf of refrigerator,

It is necessary to store cooked / RTE and raw foods separately in the refrigerator (cooked at the top and

raw at the bottom) (ACMSF, 1996; Anon, 2002a) to prevent cross contamination of juices from raw

meats (containing pathogenic micro-organisms) drþing onto RTE foods (Anon,2002a; FSAC' 1993).

Furthermore, it is recommended that cooked / RTE foods are covered for storage, thus preventing any risk

of contamination from other foods (Anon, 2002a),

5.4.5,4 Design of rísk based scoresheets.

The design of risk based scoresheets were based upon data collected in observational checklists and were

tailored for each meal preparation session. An example of the descriptlons of awardable demerit / risk scores

per food safety malpractice can be found in Appendix 5.8, and an example of a scoresheet used for recording

risk scores can be found in Appendix 5.9. Figure 5.5 illustrates the potential application of high, medium and

low risk scores in a food preparation process where many food safety malpractices were implemented.
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Figure 5.5 Example of the application of rÍsk scores to a food preparation process (part of a home-

made chicken salad recipe).

Key"
shaded cells : allocation of demerit points /
risk score.

RC=raw chicken, RCP=raw chicken
packaging, H'W=hand-washing, HD= hand

drying,

Removes RC and lettuce and

tomato from frìdge.

Opens RCP with hands.

Opens dtawer
Leaves RCP on
surface (100).

Removes RC from
RCP and places RC
on chopping board,

Two pieces of RC fall off
the chopping board onto the

work surface (100, 100).
Starts to chop

chicken.

Takes 2"d knife.

Finìshes chopping
RC.

Starts
frying

RC.

Stirs with spatula which is
then placed onto the work

surface (100).

Handles lettuce
(1000).

Takes lettuce and stafs chopping using
unwashed chopping board (1000) using

unwashed knife (1000).

No washing of
tomato (10).

Takes tomato (1000) and starts chopping
using unwashed chopping board (1000)

using unwashed knife (1000).

Handles RCP to
throwaway.

Chops threepieces ofchicken in half
with the unwashed knife used to chop

the RC (1000 + 1000 + 1000).

Places into large bowl (10)

for storage (no cooling) (10).
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5.4.6 Pitoting of observed meal preparations in the model domestic kitchen.

The piloting process not only included an assessment of a small sample of consumers' food safety behaviours

using the devised observation technique, but also of the whole research process. This included, liaison with

the Market Research Agency, participant recruitment, use of telephone and food preparation protocols,

participant understanding of recipes and organisation of the model kitchen in terms of arrangement and

suitability of the equipment / utensils etc. Furthermore an evaluation of the devised observational checklists

and risk based scoresheets was made'

5.4.6.1 Recruitment of consumers for meal prepørations.

Consumers were recruited using a local Market Research Agency. Telephone recruitment interviews were

used by field researchers to screen potential participants for willingness to parlicipate, and suitability.

Recruitment criteria included the following:

All recruits were screened to ensure that they prepared a meal more than twice a week'

Vegetarians were excluded from recruitment, as all of the meals chosen for preparation in the model

kitchen were based upon handling of raw meat / poultry.

persons working in key industries such as marketing, market research journalism, broadcasting,

professional food preparation or who had participated in previous UWIC food research projects were

excluded from recruitment.

For this pilot study, no participant quotas for age or SEG were required. Furthermore there was no set

recruitment quota, so recruitment of consumers who fulfilled the criteria stated above continued until 30

participants attended the meal preparation sessions in the model kitchen. Supermarket vouchers were offered

as incentives for participation in the research (€15 per meal preparation). A copy of the recruitment

questionnaire can be found in Appendix 5.10'

After willing consumers had been recruited for the food preparation sessions, names' addresses and phone

numbers of recruits were fo¡warded to the researcher at UWIC. Each of the recruits was telephoned and

given a detailed explanation of what was required during the food preparation sessions. For a copy of the

telephone protocol see Appendix 5.11. Each participant was subsequently sent an information pack with

letter confirming date / time arrangements prior to attending the cooking session (see Appendix 5.12).

participants were also telephoned 24 hours before the cooking session to confirm affangements.
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5.4.6.2 Protocolfor observations of food prepørutions in model domeslìc kitchen.

Once individual participants had arrived in UWIC they were met by the researcher and taken to the model

kitchen. Before starting any food preparation, all participants were given a full explanation of where the

equipment, utensils, kitchenware, cleaning materials and food was stored. A recipe card detailing instructions

for meal preparation was provided and participants were instructed to prepare the meal 'as they would in their

own home', and to use the recipe as a guide, if required. Participants were left to prepare the meal in the

model kitchen on their own and progress was checked at 20 minute intervals or when required. Participants

were told to serve one portion of the meal as if for consumption, and leave the rest of the food stored as if for

consumption the following day. Participants were also instructed to 'leave the kitchen as they would leave it

in their own home' after food preparation using any cleaning agents or procedures that they would normally

carry out. The protocol followed for introduction to food preparation sessions can be found in Appendix 5.13.

5.4.6.3 Pílot observations of consumer food søfety behaviour during food preparation.

To pilot the observation technique in the model kitchen, 30 participants preparing one of the three chosen

meals were observed. Consumers were recruited according to methods in section 5.4.6.1 and observations of

meal preparations were made using CCTV.

Participants were aware that they may be videoed, however they were unaware that their food hygiene habits

were subject of observation. All participants were informed that all information collected from the study was

of a confidential nature. The Colchester Avenue Campus at UWIC has a comprehensive video surveillance

security system that is obvious on approaching and entering the premises. The monitors are visible on the

reception desk where the participants signed in to the building and signs are visible in reception informing

people of the use of CCTV. In addition, a sign was placed in the model kitchen denoting that video cameras

were in operation and that activities could be recorded. If participants enquired as to the use of the video

cameras in the model kitchen they were informed that the cameras were in operation.

Food safety malpractices were recorded using developed observational checklists (see section 5.4.4) and

scored using the developed generic risk based scoring system (see section 5.4.5).

5.4.7 Assessm ent of intr ø-observer reliability.

For this study, 15 video recordings of consumer food preparation sessions (5 of each meal) were watched on

repeated occasions (time 1 and time 2) by ttre researcher. Observed food safety malpractices were recorded

using observational checklists, and subsequently scored using the risk based scoring system. Risk scores were
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compared for the first and second observation for each food preparation session and a reliability coefficient

between the two sets of data was determined. Statistical analysis for determination of a reliability coefficient

is described in 5.4.8.2.

5.4.8 Analysis of data.

5.4.8.1 Consumer food safety study døtabøse.

A Microsoft Access '97 database was specifically designed by the researcher to store all of the data collected

from observation sessions, including recruitment details and recorded behaviours using the observational

checklists and risk based scoresheets (see Appendix 5.14a for main database window). Detailed forms

(Appendix 5.14b) were setup for each of the checklists and scoresheets. Where possible, validation rules and

text were applied to the field, thus limiting the values that could be entered and thus maximising the accuracy

of data entry. In addition, inclusion of default values, value lists with combo boxes and programmed short

cuts aided efficiency of data entry. The 'Practical_ID' was considered to be the prrmary key - a value unique

to each food preparation session (this had particular relevance to data collected in Chapters 6.0 and 8'0)' A

one-to-many relationship was created, using a central table detailing practical ID's, participant numbers,

study and meal types and demographic variables of participants. Design of such a relational database

facilitated queries to be conducted between all tables, and allowed a broad scope for data analysis for this

study, and for further work. Vy'hen required, data was obtained using queries, and then imported into

Microsoft Excel '97 and SPSS 9.0 for Vy'indows for appropriate analysis.

5. 4. 8. 2 Støtistìcal ønalysis of intra-observer reliability.

The variability between food safety risk scores obtained from repeated observations (time I and time 2) of 15

meal preparation sessions was determined using a One Way Analysis of Variance (ANOVA). Measures of

variance between and within observations made at Time I and Time 2.T\e resultant reliability coefficient is

expressed as a value between zero and one, where zero indicates no reliability and one represents no

measurement error and perfect reliability (Streiner and Norman, 2001)'

5.4.8.3 Anølysis of pílot-observøtion døts.

Observation data collected from risk based scoresheets was used as a basis for data analysis. Quantitative

results from the pilot study were expressed in terms of risk scores (representing frequency of implementation

of food safety malpractices). A descriptive analysis of observational data occurred using counts, and

percentage implementation ofobserved food safety behaviours derived from food safety risk scores.
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5.5 RDSIJLTS.

5.5.1 Evaluation of recruitment process and observation of meal preparations.

Overall, working with the Market Research Agency for recruitment of participants for this part of the study

was acceptable and the recruitment process was carried out satisfactorily. Telephone recruitrnent resulted in

recruitment of 39 consumers to achieve the required 30 participants who attended the individual meal

preparation sessions. Thus, resulting in the need to recruit 30olo more consumers than required quotas for

future studies.

Pilot observations of meal preparations were cauied out successfully. Protocols were adhered to and

facilitated consistent organisation of participants. No amendments were necessary to the recipes as all

participants reported to understand the methods. Furthermore, it appeared that positioning of equipment and

utensils was appropriate. All participants indicated that no additional equipment / utensils were required in

the kitchen for meal preparations. Observational checklists were used to record all of the observed food

safety malpractices and there ìwere no problems regarding the application of the scoring system to observed

behaviours.

5.5.2 Determination of inila-observer reliability for observed food preparation sessions.

A One-Way ANOVA enabled an intra-teliability coefficient of 0.9 to be determined between risk scores

obtained from observations of consumer food preparation sessions at time I and time 2. A coefficient of

>0.75 is considered to have excellent agreement (Bowling, 2000).

5.5.3 Pilot observation results: quantitative assessment of overall food safety behaviours using food

safety risk scores.

5.5.3.1 Participant risk scores.

Total risk scores (representing all observed food safety malpractices) obtained from observed consumel food

preparation sessions are presented in Table 5.6. The highest mean risk 'score (12,765) and maximum risk

score (24,670) attained were both associated with Meal 2 (Burger, Salad, Sandwich). This suggests that that a

more complex meal requiring preparation of foods such as raw chicken, raw mince and raw eggs creates

more opportunities for cross contamination and thus increased potential for attaining a higher risk score.
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Table 5.6 Summary of participant total risk scores (n:30).

Different meal preparations n
Mean risk

scote.
Minimum
risk score.

Maximum
risk score.

Standard
deviation.

Meal l. (Home-made Chicken Kotma and

Chocolate Mousse).

Meal 2. (Home-made Chicken salad, Beef-
burgers and Egg and Ham Sandwich).

Meal 3. (Traditional Roast chicken dinner and

Zabaglione).

10

l0

10

4,160

12,765

4,982

1,780 8,010

1,850 24,670

2,960 7,000

I,728

6,471

1,323

Data presented in Table 5.7 shows that the mean number of times that low risk actions were implemented in

each of the three different meal preparations were relatively consistent, ranging from 6.5-8.0. Furthermore,

similar numbers (26.8-34.2) of medium risk actions were implemented across different meal preparations.

However, data shows that the mean number of high risk actions implemented during preparations of Meal 2

(Burger, Salad, Sandwich) (9.a) was considerably higher than for Meal I (Korma, Mouuse) and Meal 3

(Roast chicken, Zabaglione) (1.4-1.5). This compares with the pattern of mean risk scores in Table 5.6,

whereby the highest mean total risk score was attained for Meal 2 (Burger, Salad, Sandwich) which required

a more complex meal preparation than the other meals. These findings show that the numbers of high risk

food safety malpractices implemented are reflected in total risk scores.

Table 5.7 Mean numbers of times that participants implemented high, medium and low risk actions

during meal preparations (z:30).

Mean numbers of times that participants implemented

Different meal preparations. n
..high risk
actions.

.medium risk
actions.

,..low ¡isk
actions.

Meal 1. (Home-made Chicken Kotma and

Chocolate Mousse).

Meal2. (Home-made Chicken salad, Beef-
burgers and Egg and Ham Sandwich).

Meal 3. (Traditional Roast chicken dinner and

Zabaglione).

10

10

1.4

9.4

26.8

33.0

8.0

6.5

l0 1.5 34.2 7.4

Results presented in Table 5.8 reiterate findings indicated above. In Table 5.8 it can be seen that a larger

number of high risk actions were implemented by persons who attained higher risk scores. For example, 0.8

high risk actions were implemented per person in meal preparations that attained total food safety risk scores

of 0-5,000, and 12.6 and22.0 high risk actions were implemented per person who scored between 15,001-

20,000 and 20,001-25,000 respectively. Data presented in Table 5.8 also shows that the number of low risk

actions implemented per person (6.3-3.3) remained relatively consistent and the number of medium risk

actions showed no overall increase or decrease.
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Table 5.8 Frequency of implementation of high, medium and low risk actions according to banded

total scores (z:30).

Bands oftotal
risk scores
attained by
participants.

n
..high risk actions
per person.

Frequency of occurrence of...

....... medium risk actions
per person.

.. low risk actions
per pefson.

0-5,000

5,00 r -10,000

10,001-15,000

15,001-20,ooo

20,001-25,000

t4

363

0.8

2.9

8.3

12.6

22.0

26.0

35.0

39.3

26.0

7.4

7.0

6.3

8.3

7.0

9

3

J

5.5.4 Pilot observation results: descriptive results derived from food safety risk score allocations.

5.5.4.1 Descriptive results: implementølion of food søfety malprøctices on s leust one occusion during

meal prepørations.

Quantified implementation of food safety malpractices observed dururg meal preparations can be found in

Table 5.9. Failure to wash and dry hands immediately and adequately after raw chicken, raw meat and / or

raw eggs on at least one occasion occurred during all meal preparations. Other actions that may facilitate the

cross contamination of pathogens from raw to RTE foods or surfaces in the kitchen environment were

implemented in the majority of food preparation sessions for all meals. In 77V. of meal preparations

participants failed to use separate or adequately washed and dried chopping boards and / or knives for

preparation of raw meat / poultry and RTE foods / fruit / vegetables. Opportunities for direct and / or indirect

cross contamination from raw poultry, meat and / or eggs to the preparation environment were observed in

97%o of mealpreparations. In addition to this, potential contamination of RTE end products was observed in

all meal preparations.

Overall, 70%o of pafücipants failed to implement adequate cooking practices. Nearly all participants failed to

implement at least one of the required practices for adequate cooling and although overall storage practices

for all meals were slightly better,73%o of participants still failed to implement adequate practices'
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Table 5.9 Implementation of food safety malpractices at least once during meal preparations.

Food safety malpractice.
Meal l: Korma

(n=10)
Meal 2: Burger

(r: I 0)
Meal 3: Roast

(n=10)
Overall

(z=30)

Failure to wash and dry hands
adequately and immediately after
handling RC, RM, RE, RCP, RMP
and / or RES.

Failure to implement safe use of
chopping boards and knives.

Potential contamination of preparation
environment with RC, RM, RE, RCP,
RMP, RES or CU.

Potential contamination of end
product with H, U, CU, CH.

10 (r00)

8 (80)

e (e0)

10 (100) 10 (r00)

8 (80) 7 (70)

r0 (100) 10 (100)

30 (r 00)

23 (77)

2e (e7)

30 (r 00)

21(70)

2e (e7)

22 (13)

Inadequate cooking efficacy

Inadequate cooling practices.

Inadequate storage practices,

Key: RC:raw chicken; RCP:raw chicken packaging; RM:raw meat; RMP=raw meat packaging; RE=raw egg; RES=raw
egg shells; CU:contaminated utensil; H:hands; U:utensils; CH=contaminated hands.

5.5.4.2 Descriptive ønølysis of hand-washing ønd hand dryíng prsct¡ces.

Frequency of implementation of hand-washing and hand drying malpractices after handling raw chicken, raw

meat and raw eggs (with respective packaging and shells) has been tabulated in Table 5.10. Overall,5T%o

parlicipants failed to wash and dry their hands on more than 10 occasions during meal preparations, and one

participant failed to do so on 27 occasions. Concurring with overall risk scores indicated in section 5.5.3.1,

quantified hand-washing and hand drying practices were worse for Meal 2 (Burger, Salad, Sandwich), where

80% participants implemented hand-washing and hand drying malpractices on more than l0 occasions.

Table 5.10 Frequency of implementation of hand-washing and hand drying malpractices (medium risk

actions).

10 (r00)

10 (100)

10 (100)

8 (80)

r0 (100)

6 (60)

l0 (100)

8 (80)

lo (100)

5 (s0)

e (eo)

6 (60)

Food safety malpractice.
Meal 1: Korma Meal 2: Burger

¿=10 n:10

Meal 3: Roast

n:10

All meals

n:30

Number of times
participants failed to
wash and dry their
hands adequately and
immediately after
handling raw chicken,
raw meat and / or raw
eggs and respective
packaging / shells per

meal preparation
sess10n.

0 times

l-4 times

5-9 times

l0 -14 times

15 or more times

0 (0)

3 (30)

s (50)

2 (20)

0

0 (0)

0 (0)

2 (20)

4 (40)

4 (40)

0 (0)

0 (0)

3 (30)

6 (60)

r (10)

0 (0)

3 (10)

10 (33)

12 (40)

5 (r7)

Minimum no. of times

Maximum number of times

2 5
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Data presented in Table 5.11 denotes the proportions of participants who failed to implement adequate hand-

washing and hand drying practices for all raw chicken, meat (with associated packaging) and eggs (and egg

shells). It can be seen that overall, the largest proportion of participants (11%) failed to wash and dry their

hands after handing raw eggs and raw egg shells, this was particularly apparent for Meal 2 (Burger, Salad,

Sandwich). A large proportion (64%) of participants also failed to wash and dry their hands appropriately

after handling raw chicken and raw chicken packaging, This occurred during all meals, but particularly

during preparation of Meal 3 (Roast chicken, Zabaglione).

Table 5.11 Failure to wash and dry hands immediatety and adequately after handling raw chicken /

raw meat and respective packaging and raw eggs and raw egg shells (medium risk actions).

Food safety malpractice.
% participants who implemented HW and HD malpractices at

least once during food preparation
(e.g. obtained a risk score of at least 1 00 for each malpractice).

Meal 3

Roast

(n=10)
meals

Failure to wash and dry hands immediately and

adequately after handling.....

..raw chicken and raw chicken packaging.

..raw chicken only.

..raw chicken packaging only.

..neither raw chicken or raw chicken packaging

Meal l:
Korma
(n:10)

50

40

0

10

Meal 2:

Burger
(n:10)

50

50

0

0

90

10

0

0

30

60

l0

n
Au

64

33

0

3

30

30

30

i0

.raw minced beef and minced beef packaging,

.raw minced beef only.

.raw minced beef packaging only.

.neither raw minced beef or minced beef packaging

.....raw sausage meat and sausage meat packaging.

.....raw sausage meat only.

.....ravr' sausage meat packaging only.

.. ...neither raw sausage meat or sausage meat

packaging

50

20

30

0

50

20

30

0

30

60

0

l0

10

10

10

10

0

10

t0

t0

10

..raw eggs and raw egg shells.

..raw eggs only.

,.raw eggs shells only.

..neither raw eggs or raw egg shells.

60

30

l0

0

90

10

0

0

60

30

0

l0

30

30

30

30

7l

23

3

3

Failure to wash and dry hands immediately and adequately after handling raw chicken or raw chicken

packaging was one of the most frequently performed hand-washing and hand drying malpractices during all

meal preparations. Further analysis using quantitative data from observational checklists has been carried out

to determine frequency of failure, attempts and adequacy of hand-washing and hand drying practices (see

Table 5.12 and Figure 5.6).
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Tabte 5.12 Efficacy of hand-washing and hand drying practices immediately after handling ra\ry

chicken packaging and raw chicken during preparation of Chicken Korma, Chicken salad and Roast

chicken (medium risk actions).

Ncn
d.Ë(Úooo

No. of
participants

who
prepared

meals

Total no. of
times hand- Failure to Attempts to Adequate

washins 7 implement implement practice

dryinf practice practice implemented

should have í (% of total) z (% of total) n (% of total)
occurred

Hand-washing immediatelY
after handling raw chicken
packaging.

Hand drying immediatelY
after handling raw chicken
packaging.

Hand-washing AND hand

drying immediately after
handling raw chicken
packaging.

./ ./ ./ 30 40

40

40

33 (82) s (13) 2(s)

33 (82) 6 (1s) I (3)

t./,/ 30 36 (eo) 3 (7) 1 (3)

./ ./ ./ 30

Hand-washing immediately
after handling raw chicken.

Hand drying immediately
after handling raw chicken.

Hand-washing AND hand

drying immediately after
handling raw chicken.

./ ./ 30

6e (70) 17 (18) 12 (12)

7e (80) 6 (7) 13 (13)

6e (70) 27 (28) 2 (2)

./ ./ ./ 30

30

98

98

98

Figure 5.6 Adequacy of hand-washing and hand drying practices immediately after handling ralv

chicken packaging and raw chicken during preparation of Chicken Korma (z=10)' Chicken salad

(r:10), Roast chicken (z:10).
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l% failure to implement Practice.

E7o attempts to implement practice.

E% adequate practice implemented.

-
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Observation results show that there were 40 occasions that raw chicken packaging was handled (1'3 times per

food preparation session) and 98 occasions that raw chicken was handled (3.3 times per food preparation

session). Immediate and adequate hand-washing and hand dryittg practices were required after each occasion

when raw chicken packaging and raw chicken were handled. However, as illustrated in Figure 5.6, hand-

washing and hand drying was not attempted for the majority of occasions, attempts were made for a smaller

number of occasions and adequate practice was observed for the least number occasions after handling raw

chicken and raw chicken packaging. It is noted that although hand-washing and hand drying was required

more frequently after handling raw chicken, failure to attempt to wash and dry hands occurred less frequently

after handling raw chicken(70% occasions) than raw chicken packaging (83% occasions). Adequate hand-

washing and hand drying was observed for a minimal, comparable proportion of occasions for raw chicken

and raw chicken packaging.

5.5.4.3 Descriptive results indicating use of chopping boards and knives duringfood preparation.

Chopping boards and knives were used in all meal preparations for preparation of raw chicken / raw meat and

RTE foods, fruit and vegetables. Results in Table 5.13 indicate that unsafe use of knives lvas more prevalent

during Meal 1 and unsafe use of chopping boards was more prevalent in Meal 2. For preparation of a roast

chicken (in Meal 3) there was less need to use a choppurg board and knife, and consequently failure to

implement appropriate usage of such utensils was less.

Tabte 5.13 Failure to implement safe use of chopping boards / knives (medium and high risk actions).

Food safety malpractice.
Overall
(n=30).

Meal l:Korma Meal 2: Burger
(zr=10). (n:10).

Meal 3: Roast
(n= I 0),

Overall failure to implement safe use* of
chopping boards (medium and high risk actions).

Failure to implement safe use* of knives (medium

and high risk actions).

ó (60) 7 (70) 3 (30) r5 (s0)

8 (80) s (s0) 2 (20) 16 (53)

* ,Safe use' refers to the use of separate or adequately washed and dried utensils (knives or chopping boards) between

preparation of raw meat / poultry and RTE foods.

To identify the extent of potential cross contamination from use of chopping boards and knives during food

preparation, the number of foods prepared using the same unwashed or inadequately washed and dried

chopping boards and knives has been determined (see Table 5.14). Similar numbers of foods were prepared

using unwashed and inadequately washed knives and chopping boards. The maximum number of foods

prepared using unwashed / inadequately washed knives and chopping boards was seven foods. It was

observed that between 47-50% participants did not prepare foods using the same unwashed or inadequately

washed chopping board or knife (respectively). However, in combination, only 23o/o patticipanls

implemented safe use of knives and chopping boards during food preparation.
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Tabte 5.14 Number of foods prepared using the same unwashed / inadequately washed / dried

chopping boards and knives.

Food safety malpractice.
Meal 1: Korma

(n:10)
maximum 4 foods

Meal 2: Burger
(n:10)

maximum 14 foods

Meal 3:Roast
(n= I 0)

maximum l0 foods

All meals
(n:30)

28 foods

Use of chopping boards.

Failure to
implement
safe use of
chopping
boards.

4 (40)

6 (60)

3 (30)

3 (30)

4 (40)

0 (0)

0

7

7 (70)

3 (30)

0 (0)

14 (47)

t2 (40)

4 (r3)

0 (0)

0

7

0 foods

1-4 foods

5-9 foods

l0 foods or more

Minimum
Maximum 3

0

4

Use ofknives.

Failure to
implement
safe use of
knives.

0 foods

I -4 foods

5-9 foods

10 foods or more

2 (20)

8 (80)

s (s0)

1 (10)

4 (40)

8 (80)

2 (20)

0 (0)

l5 (50)

r r (37)

4 (13)

0 (0)

0

7

0 (0)

0

7

0Minimum
Maximum 4 4

* 'Safe use' refers to the use of separate or adequately washed and dried utensils (knives or chopping boards) between

preparation ofraw meat / poultry and RTE foods.

5.5.4.4 Descríptive results indicøting potential contam¡nation of the kìtchen environment during meøl

prcparøtions.

Data presented in Table 5.15 shows that larger propotlions of participants potentially contaminated the food

preparation environment with utensils contaminated with raw chicken or rarv meat than with raw chicken /

meat packaging. Direct contamination from raw chicken and raw meat occurred on 40%o of all piloted food

preparation sessions - most frequently during handling of the raw chicken carcass during preparation of Meal

3 (Roast chicken, Zabaglione). Raw egg or raw egg mixture contaminated the preparation environment for

between 37-45% meal preparations.

The number of times that the preparation envfuonment was potentially contaminated from raw chicken, raw

meat (and associated packaging), raw eggs, (and raw egg shells) and potentially contaminated utensils during

meal preparations can be seen in Table 5.16. Results showed that 40Yo participants potentially contaminated

the preparation environment between 1-4 times, 37"/o pafücipants did so between 5-9 times and 20Vo

participants did so on mode than 10 occasions. Overall, the maximum number of times the kitchen

environment was potentially contaminated was on 13 occasions dudng the preparation of Meal 3 (Roast

chicken, Zabaglione). Only one participant (3% sample) did not potentially contaminate the preparation

environment during meal preparation.
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Table 5.15 Medium risk actions that may result in contamination of the preparation environment with

raw chicken / meat I egg, or respective packaging or with potentially contaminated utensils.

% participants who implemented medium risk malpractices

at least once during food preparation

(e.g. obtained a risk score of at least I 00 for each malpractice).

Meal l: Meal 2: Meal 3: Accumu-
Korma Burger Roast lation of n

n:10 n=10 n=10 all meals'

Potential contamination of the preparation environment

with.........

raw chicken*.

raw minced beef*.

raw sausage meat*

raw egg*.

raw egg mixture*.

4 (40)

3 (30)

s (s0)

2 (20)

4 (40)

5 (50)

6 (60)

4 (40)

3 (30)

4 (40)

12 (40)

4 (40)

4 (40)

11 (37)

e (4s)

30

IO

10

30

20

utensils contaminated with raw chicken*.

utensils contaminated with raw minced beeff'

utensils contaminated with raw sausage meat*

utensils contaminated with raw egg*.

4 (40) 6 (60)

ro (100)

2 (20)

s (50)

2 (20)

12 (40)

r0 (1oo)

s (s0)

8 (27)3 (30) 3 (30)

30

IO

10

30

raw chicken packaging*.

raw minced beef packaging*.

raw sausage meat packaging*

raw egg shell*.

6 (60) 6 (60)

2 (20)

6 (ó0) 4 (40)

6 (60)

5 (so)

5 (50)

18 (60)

2 (20)

s (s0)

ls (s0)

30

t0

t0

30

*: followed by no adequate cleaning procedures as defined by Griffìth et al. (1999a;1999b)

Table 5.16 Frequency of potential contamination of the preparation environment during meal

preparations (medium risk actions).

Food safety malpractice
Meal l: Korma

n:|0
Meal 2: Burger

n:lQ

Meal 3: Roast

n:l0
All meals

n:30

Number of times
participants potentiallY
contaminated the
preparation environment
with RC, RM, RE, RCP,
RMP, RES and / or CU.

0 times

I -4 times

5-9 times

l0 times or more

r (10)

7 (70)

1 (10)

l (10)

0 (0)

3 (30)

s (s0)

2 (20)

0 (0)

2 (20)

5 (50)

3 (30)

1 (3)

12 (40)

r l (37)

6 (20)

Minimum

Maximum

0 3 2

l3

0

t312 l1

Key: RC= raw chicken; RM= raw meat; RE: raw egg; RCP= raw chicken packaging; RMP=raw meat packaging; RES=

raw egg shells; CU:contaminated utensils.

5.5.4.5 Descriptive results indicatìng generalfood preparation mølpractices.

Data presented in Table 5.17 indicates that no raw meat was 'washed'before use. Howevet,30%o raw

chicken fillets and 7Tyo of raw chicken carcasses were washed during preparation before heating. It is noted

that fewer participants washed the lemon for the Zabaglione in Meal 3, than washed the raw chicken carcass,
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Table 5.17 Washing of ingredients before use.

Food safety malpractice.

n (o/o) participants who implemented food safety

malpractice on at least one occasion.

Meal l: Meal 2: Meal 3:

Korma Burger Roast Atl

n:ro n:lo n=lo meals'
n

¡ Washes raw chicken prior to cooking**.

¡ Washes raw sausage meat prior to cooking**.

¡ Raw minced beef is washed prior to cooking**

3 (30) o (o)

0 (0)

7 (70)

0 (0)

10 (33)

0 (0)

0 (0)

30

10

10

a Failure to wash salad vegetables before use*

Failure to wash fruit for egg based desse¡t*.

5 (s0) s (s0)

s (so)

t0

IOs (50) 5 (so)

* *when a participant obtained a medium risk score of at least t 00 fo¡ each malpractice.

*when a participant obtained a low risk score of at least l0 for each malpractice.

Observation results found in Table 5.18 show that overall more than half of participants washed potentially

contaminated utensils immediately after use. However, it can be seen that 70% of utensils potentially

contaminated with raw egg and 60% utensils potentially contaminated with raw chicken were not washed

immediately after use, and thus present increased opportunities for cross contamination during food

preparation.

Table 5.18 Cleaning of potentially contaminated utensils after use (medium risk actions).

Food safety malpractice.

% participants who implemented medium risk
malpractice on at least one occasion.

(e.g. obtained a risk score of at least 1 00 for each malpractice).

Meal I : Meal 2: Meal 3:

Korma Burger Roast All meals.
n=10 n:10 n:10

n

a

o

a

Failure to wash and dry utensils contaminated
with raw chicken immediately after use.

Failure to wash and dry utensils contaminated

with raw minced beef immediately after use.

Failure to wash and dry contaminated utensils
with ¡aw egg immediately after use.

Failure to wash and dry utensils contaminated
with raw sausage meat immediately after use.

6 (60) 6 (60) o (o) t2 (40) 30

3 (30) 3 (30) 10

7 (70) 0 (0) 3 (30) l0 (33) 30

4 (40) 4 (40) 10

5.5.4.6 Descriptive results indicøling ussessment of heatìng adequacy.

Data presented in Table 5.19 denotes a quantitative assessment ofthe efficacy prepared food products have

been heated. Overall, 36% of food products cooked in the model domestic environment received inadequate

heat treatment. None of the egg based Chocolate Mousse desserts made in Meal I were heated adequately,
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yet using the same heating method, 50% of the egg based Zabagliones were heated sufficiently. Nearly one

third of eggs were boiled for an insufficient time and30%o meat products were heated inadequately. The only

food product that was heated properly 100% of tJre time was fried chicken pieces, however only 40% of

roasted chickens were heated for an adequate length of time.

Table 5.19 Assessment of heating adequacy and factors influencing heating adequacy.

Food safety malpractice.
n (o/o) parïicipants who implemented food

safety malpractice.

Meal I : Chicken Korma / rice and Chocolate Mousse (No. participants:I0).

¡ Chicken pieces are cut into large uneven pieces*. 3 (30)

r Failure to heat chicken korma efficiently***. I (10)

¡ Failure to heat raw shell egg mixtu¡e efficiently for mousse***. l0 (100)

Meal 2: Home-made chicken salad, egg and ham sandwich and beef-burger (No. participants:l0).

¡ Frying pan is not preheated*. I (10)

¡ Failure to heat chicken efficiently***. 0 (0)

. Egg is not boiled for at least 12 minutes***. 3 (30)

¡ Home-made burgers exceed 2 cm depth*. I (10)

e Grill is not preheated*. 2 (20)

¡ Home-made beef-burger is not heated for 25 minutes***, 4 (40)

Meal 3: Traditional roast chicken with sausage meat, Home-made Zabaglione (No. participants:10).

¡ Chicken cavity is stuffed with stuffìng / sausage meat mixture*. 4 (40)

e Stuffing / sausage meat balls exceed thickness of 2" / 1.5cm*. I (10)

¡ Oven is not preheated for at least 12 % minutes*. 4 (40)

¡ Roast chicken is not heated for 90 minutes***. 6 (60)

e Sausage meat is not heated for 25 minutes***. I (10)

. Failure to heat raw shell egg mixture efficiently for Zabaglione***. 5 (50)

*¡r"r'when a participant obtained a high risk score of at least 1000 for each malpractice.
*when a participant obtained a low risk score of at least I 0 for each malpractice.

5.5,4.7 Descriptive results índicating contømination of end products from H, U, CH, CU.

Results indicate that many of the end products prepared for consumption are frequently touched with hands,

unclean utensils, and potentially contaminated hands and utensils. Data in Table 5.20 shows that 97olo

participants touched the end product with their hands and / or unclean utensils. Contact between end products

(during assembly or whilst serving) and potentially contaminated hands or / and utensils was observed during

meal preparations of 27%o participants. This was particularly prevalent whilst serving food products for Meal

2 (Burger, Salad, Sandwich). A substantial amount of potential contamination of food products prior to

storage was observed. All participants who prepared the Roast chicken potentially contaminated the cooked

food with their hands, for example, when picking pieces of cooked chicken from the cooked carcass.
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a

Table 5.20 Potential contamination of food products after removal from heat, during assembly and

prior to storage where appropriate.

Food safety malpractice.

n (%o) of participants who implemented food safety malpractice at

least once during food preparation

Meal 1: Korma Meal 2: Burger Meal 3: Roast All meals.

n=10 n:10 n:10 n:30

Potential contamination of food product
after removal from heat with utensils or
hands**.

Potential contamination of food product

after removal from heat with contaminated

utensils or contamìnated hands***.

1o (l0o) e (e0) r0 (r00) 2e (e7)

r (10) 6 (60) I (10) 8 (27)

Potential contamination of food product
prior to storage with utensils or hands**.

Potential contamination of food product
prior to storage with contaminated utensils
or contaminated hands*lt''.

6 (60) e (eo) ro (100) 2s (75)

r (10) 4 (40) 0 (0) 5 (r7)

* 'r"r'when a participant obtained a high risk score of at least 1 000 fo¡ each malpractice.
* *when a participant obtained a medium risk score of at least I 00 for each malpractice.

Data in Table 5.21 shows the frequency of contact between hands, unclean utensils, potentially contaminated

hands and utensils and prepared food products. The maximum number of times that food products were in

contact with hands or unclean utensils was 22 times in one food preparation session, and no participants were

observed to refrain from touching foods that were ready for consumption or storage. Although 27Yo

participants potentially contaminated prepared foods with unwashed / inadequately washed and dried

contaminated hands and / or unwashed / inadequately washed utensils previously used for preparation of raw

chicken meat or eggs for between 1-4 times during food preparation, one participant potentially contaminated

the end product on I 1 occasions.

Tabte 5.21 Frequency of potential contamination of end products during assembly and for storage.

a

a

Food safety malpractice
Meal 1: Korma

n:l0
Meal 2: Burger

n=l0
Meal 3: Roast

n:10
All meals

n=30

Potential contamination of
end product from H, U
after ¡emoval from heat /
for serving or for storage
(infinite frequency)* *.

mlnlmum

0 times

l-4 times

5-9 times

l0-14 times

15 or more times

maximum

2

0 (0)

I (r0)

5 (50)

3 (30)

r (10)

19

2

0 (0)

1 (10)

4 (40)

2 (20)

3 (30)

22

2

0 (0)

l (10)

3 (30)

3 (30)

3 (30)

19

2

0 (0)

3 (10)

l2 (40)

8 (27)

7 (23)

22

Potential contamination ot
end product after removal
from heat / for serving or
for storage from CH, CU
(infinite frequency)***.

mlnlmum

0 times

l-4 times

5-10 times

1l-l4times
l5 or more times

maxlmum

0

8 (80)

2 (20)

0 (0)

0 (0)

0 (0)

2

0

3 (30)

s (50)

l (10)

1 (10)

0 (0)

1l

0

e (e0)

I (r0)

0 (0)

0 (0)

0 (0)
)

0

20 (67)

8 (27)

1 (3)

I (3)

0 (0)

ll
,kt*,when a participant obtained a high risk score of at least 1000 for each malpractice.
* *when a participant obtained a medium risk score of at least I 00 for each malpractice.
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5.5.4.8 Descriptive results indicøting cooling ønd storøge practìces.

Overall, 97o/o pafücipants failed to initiate all of the required actions for adequate cooling of foods and 73%o

participants failed to implement necessary actions for safe storage of prepared RTE foods. Such malpractices

were apparent for all meals. Data presented in Table 5.22 shows that many (63%) of the heated foods were

covered during cooling and 40Vo of all of the foods were left in a waÍn oven, or saucepan I frying pan during

the cooling process. When stirring of foods was required to encourage heat loss from foods (such as Chicken

Korrna) or cold water was required to speed the cooling process up (e.g. for boiled eggs, pasta or rice)

substantial proportions of participants failed to implement appropriate practices. In addition, 50% of

participants cooled the roast chicken on the bone and20%o ofparticipants transferred cooked chicken and / or

pasta from the heat straight into the chicken salad, allowing no cooling process at all'

Table 5.22 Cooling and storage practices after preparation and heating of food products.

Food safety malpractice.

n (%) of pafücipants who implemented food safety malpractice at

least once during food preparation

Meal 1: Korma Meal 2: Burger Meal 3: Roast All meals'

n:10 n:10 n=10 n:30

¡ Food product covered for cooling*.

¡ Food product left in heated utensil / oven for
cooling*.

¡ Cold water is not used for cooling*.

¡ No stining during cooling*.

4 (40) 7 (70) 8 (80) le (63)

2 (20) 2 (20) 8 (26)

7 (70)

Food product is refrigerated within 30

minutes of removal from heat*.

Food product is not placed in a separate

container for storage*.

Food product is not covered for storage*

Food product is stored below raw
ingredients in the fridge*.

Food product is left at room temperature for
storage* *. 8 (80) s (50) 8 (80) 21 (70)

**when a participant obtained a medium risk score of at least 100 fo¡ each malpractice.
*when a participant obtained a low risk score ofat least l0 fo¡ each malpractice.

In this study, participants were instructed to 'retain a second portion of the prepared food for meal the next

day, then leave the food product in the kitchen how and where you would store it for this period time as you

normally would at home'. However, 70Yo pafücipants left cooked foods for storage at room temperature and

31%o ofparticipants failed to cover cooked foods for storage and many placed cooked foods into the fridge

within 30 minutes of removal from the heat.

4 (40)

e (e0)

e (e0)

3 (30)

3 (30)

6 (60)

l (10)

s (50)

0 (0)

l (10)

0 (0)

3 (30)

I (10)

1 (r0)

0 (0)

l6 (80)

e (eo)

l r (37)

4 (13)

8 (27)

I (3)

a

a

a

a
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5.6 DISCUSSION.

5.6.1 Introduction

Design, development and organisation of the model domestic environment, observational checklists and a

risk based scoring system has enabled a quantitative evaluation of consumer food safety behaviours. In the

following discussion, the developed observational technique will be discussed and pilot observational data

will be compared to findings from other consumer food safety observation studies.

5.6.2 Organisation of the model domestic kitchen.

The model domestic environment was designed to represent a domestic home kitchen and included

equipment, utensils, crockery and cleaning materials that are commonly used in domestic homes. This

created an environment where food preparations could take place in as 'naturalistic' an environment as

possible - a factor that may enhance the validity of findings.

The use of non-concealed, yet non-prominent CCTV cameras used for observation of meal preparations in

the model kitchen alleviated the potential for direct observer reactivity and consequential bias. Furthermore,

videoed meal preparations were replayed for a detailed analysis of consumers' food safety behaviour.

5.6.3 Recruitment of participants.

Recruitment processes used for other consumer food safety observation studies have included attracting

interest and subsequent willingness to participate from presentations given at local community groups

(Worsfold and Griffith, 1997a) and asking for participation from students in University lectures (Mullen,

1997). In American studies, acquaintances of employees of Audits International were simply asked to be

subjects obserued meal preparations (Audits Intemational, 1998; 1999; 2000). All of the recruitment

processes undertaken for previous consumer food safety observational research have not screened consumers

for suitability or used standardised or random research methods. Thus, for this study, recruitment of

consumers was undertaken by professional market research company, and a recruitment questionnaire to

screen potential participants for suitability. The recruitment questionnaire was designed to ensure that all

participants were used to handling raw meat / poultry, were used to preparing food and were independent

from any other food safety research / market research programme.

Use of the more structured and representative method of recruitment enabled a broad section of the

population to be included in this study - as opposed to pocketed groups ofsociety such as University students
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(Mullen, 1997), those who attend community groups (Worsfold and Griffith, 1997a) or those who had an

association with employees from a specific organisation (Audits International, 1998; 1999; 2000).

In this study, telephone recruitment interviews were conducted throughout the day until 9pm, so to include

persons who worked during the day. The only consumers who were excluded from potential recruitment were

those without telephones. However, given that the majority of households own a telephone (BT, 2002) and

organisation of meal preparation sessions would be difficult without telephone contact, such an issue was not

seen to be a problem.

Thirty percent more consumers were recruited than actually attended the meal preparation sessions. In an

attempt to reduce over-recruitment requirements for future observational studies, it was considered that a

face-to-face recruitment process could be used. Furthetmore invitations could be given to recruits and free

hansportation could be offered to and from the meal preparation session (see Chapter 7.0 and 8.0).

5.6.4 Organisation of meal preparation sessions.

Use of the developed telephone and meal preparation protocols facilitated consistent organisation of meal

preparation sessions. Meal preparations were carried out by parlicipants who indicated familiarity with the

required recipe methods. Informal feedback from all of the participants after the meal preparations indicated

that recipes were clear and methods were understood and could be easily followed.

After all of the individual piloted meal preparations, all participants were asked if they had any problems

finding equipment / utensils in the kitchen, and whether they thought that any other utensils etc. were needed.

Responses were all positive and no additional equipment / utensils needed to be added to the model kitchen.

5.6.5 Observations of meal preparations in the model domestic kitchen.

5.6.5.1 Development ønd use of observational checklists.

To conduct an evaluation of domestic food safety behaviours it is necessary to devise an appropriate

measuring instrument that can be used for recording of data (Worsfold, 1994). Thus, designed and developed

observational checklists facilitated the recording of food safety malpractices during food preparation

sessions. Use of detailed checklists provided a shuctured approach to this observational study and this

reduced the potential for observer bias, and enhanced the reliability of the data collected (Malhotra and Birks,

2000).
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Deterrnination of an intra-observer reliability coefficient is a measurement of variation that occurs within an

observer as a result of repeated exposure to the same stimulus (Streiner and Norman, 2001). An acceptable

measure of intra-operator reliability was obtained after l5 videoed meal preparations were analysed on two

separate occasions. Thus indicating that data recorded (by one researcher) from repeated observations (n:2)

of the same food preparation sessions (n:15) yielded statistically consistent measurements. If observational

checklists and the risk based scoring system were to be used by other researchers there would be a need to

determine a measurement of inter-observer reliability to ensure that observed measurements were consistent

between observers. Inter-obsewer reliability is relevant when more than one observer is carrying out the

assessment (Breakwell et al. 1995).It is noted that no other consumer food safety observational studies have

determined measurements of observer reliability.

5.6.5.2 Development and applìcation of the rísk based scoring system.

In this study, to quantify observed food safety behaviours recorded on observational checklists, numerical

values have been allocated to food safety malpractices. Use of the risk based scoring system designed for this

study has a generic application to all meal and recipe preparations. Application of the logarithmic scale

(1000, 100, l0) to high, medium and low risk actions enabled numerical scores to be weighted towards high

risk actions (see section 5.6.6). Since the initial development of the scoring system in this study, Audits

International (1998; 1999; 2000) have also employed the method of quantifying what they have defined as

'critical, major and minor violations' during observed meal preparations. Such critical, major and minor

violations, like in this study, have been allocated scores of 1000, 100 and l0 respectively (Audits

Intemational, 1998; 1999; 2000). Differences between such a scoring system and the one developed in this

study are described below.

Unlike previous consumer food safety observation studies (Audits Intemational, 1998; 1999;2000; Jay et al.

1999a; Mullen, 1997), use of observational checklists and risk based scoring system developed in this study

facilitated quantification of the frequency that food safety malpractices were implemented. Previous studies

have only accounted for implementation of individual food safety malpractices. Given that the frequency of

implementation of food safety malpractices may have important implications for the extent that a domestic

kitchen may be contaminated, it is important to account for frequency of malpractices when quantifying food

safety behaviour. Thus, repeated malpractices within the same meal preparation session could be accounted

for and quantified. Furthermore, attainment of risk scores also provided data denoting a more simple

implementation / failure of individual food safety actions, which allowed data from this study to be
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comparable with previous consumer food safety observational research. The capability of risk scores to

provide quantitative data denoting frequency of actions had particular relevance for assessment of

consistency of food safety behaviours (Chapter 6.0) and also for evaluation of the effectiveness of

interventions (Chapter 8.0).

5.6.6 Pilot study: quantitative evaluation of food safety behaviours.

euantitative total risk scores representing observed food safety malpractices indicated that all consumers

implemented unsafe food preparation behaviours during meal preparations, The variability between different

individuals' food safety malpractices during preparation the same meal ( 1 , 2 or 3) was reflected in the overall

risk scores obtained. Thus conesponding with previous research fîndings that indicate that some consumers

implement a wide range of safe practices, whilst others do not (Anderson et al. 2000; Griffrth et al. 7999a;

Jay et al. 1999a; Worsfold, 1994). The standard of food preparation that was set by the risk based scoring

system, based on the implementation of all control measures, was not an uruealistic ideal because in this pilot

study a broad variability of total risk scores was attained, ranging from <2,000 to nearly 25,000' Thus,

findings showed that some participants implemented the majority of the control measures necessary to ensure

preparation ofsafe food, whereas others did not.

An analysis of a breakdown of total risk scores in terms of allocation of high, medium and low risk

malpractices has shown that larger, total risk scores are mainly due to the implementation of a larger number

of high risk malpractices that are critical to the safety of the end product (see section 5.4.5.1). Thus, the use

of the logarithmic scale for scoring food safety malpractices was found to be effective for the assessment of

food safety malpractices in terms of risk.

A comparison of total risk scores between observed meal preparations of Meal I (Korma, Mousse), Meal 2

(Burger, Salad, Sandwich) and Meal 3 (Roast chicken, Zabaglione) showed that larger risk scores were

attained for preparation of Meal 2 (Burger, Salad, Sandwich). The complexity of Meal 2 (opposed to Meals I

and 3) involved increased opportunities for cross contamination where critical control of food safety hazards

was required. Because many of such critical control measures were not implemented, risk scores for Meal 2

(Burger, Salad, Sandwich) were greater than for other meals'
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5.6.7 Observed consumer food-handling malpractices.

Observation data from this study has shown that many high, medium and low risk malpractices are

implemented during domestic food preparation. Indeed, 100% of consumers who padicipated in this pilot

study failed to implement all of the appropriate food safety practices during meal preparations. Overall

results from this study concur with findings from previous consumer food safety observation studies

(Anderson et al. 2000; Audits International, 1998; 1999; 2000; Griffith and Worsfold, 1994b; Jay et al,

1999a; Worsfold, 1994). Thus suggesting there is a need for improvement of domestic food hygiene practices

to decrease the potential microbiological risks associated with foodborne disease.

Allocation of risk scores facilitated the determination of the number of participants who failed to implement

food safety actions during food preparations. Commonly implemented generic food safety malpractices

implemented were comparable to findings from other domestic food safety observational studies. Observed

generic food safety malpractices and subsequent implications will be discussed in the following sections.

5.6.7.1 Hønd-washing ønd hand dryìng.

Failure to wash and dry hands immediately and adequately when necessary occurred during all observed

meal preparations. Such results concurred with the Australian consumer food safety observation study which

reported that 'infrequent washing of hands and poor hand-washing technique' was the most frequently

unhygienic practice observed during the course ofstudy (Jay et al. 1999a). This is ofconcern as poor hand-

washing practices are reported to increase the likelihood that individuals will contract foodbome illness in the

home situation (Jay et ql. 1999a). Larger proportions of consumers from this study and the Aushalian

observation study implemented improper hand-washing and hand drying actions than in other studies. For

example, in the UK, Worsfold and Griffith (1997a) found that 66% of consumers implemented hand-washing

malpractices, and American data suggests that only 27-29% of consumers have neglected hand-washing

actions (Anderson et al. 2000; Audits International, 2000). Discrepancies between findings may be due to

methods of observation and consequential effects of social desirability bias due to direct observer reactivity.

In addition, all previous observational research detailing such actions have failed to account for the adequacy

of drying actions for decontamination of hands, whereas data collected for this study has accounted for hand

drying actions, which were repeatedly and poorly implemented. The importance of hand drying has

previously been reported (Michaels et al. 2001b) and results have suggested that more participants implement

adequate hand-washing and adequate hand drying in isolation, than in combination. Many food safety

interventions (FSA, 2002b; MAFF, 1995; Partnership for Food Safety Education, 1997) have only focussed
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upon hand-washing actions. Results from this study suggest that emphasis of both hand-washing and hand

drying processes should be targeted in future consumer food safety education initiatives.

In this study, larger proporlions of parlicipants 6a-71%) failed to wash and dry hands after handing raw

chicken and raw egg compared with raw sausage meat (30%), or minced beef (50%)' Given the

microbiological risks associated with handling of particularly raw chicken it is suggested that food safety

education is required to improve hand-washing and hand drying actions. Observation results showed that the

majority of participants in this pilot study failed to wash and dry their hands, both after handling raw chicken,

meat and eggs antl the corresponding packaging. Such packaging may be a potential source of pathogenic

contamination in the domestic kitchen (Harrison et al.2001a), and it is suggested that food safety education

initiatives are required to inform consumers about the risks of handling packaging as well as the raw foods.

It is reported that increased failure to implement hand-washing and hand drying after handling potentially

contaminated foods or packaging increases the likelihood of transmitting infection (Pether and Gilberl,

1971). Given that the majority of consumers failed to wash and dry their hands (when necessary) between 5-

14 times dururg food preparation, consumer food safety education initiatives are required to address and

potentially reduce such an occuffence.

A common reason why adequate hand-washing was not achieved during food preparation was because many

participants who attempted to wash their hands touched the tap handle before and after 'washing'' Indeed,

such actions were observed on 43 occasions before and after 'washing' hands by 60% (18/30) ofparticipants.

Such a practice was particularly prevalent after handling the raw chicken carcass during preparation of the

roast chicken. Other consumer food safety studies have not reported upon such an action, however, Chen et

al. (2001) found that bacteria can be transferred from a contaminated hand, to a tap handle after just one

contact (see Chapter 2.0 for transfer rates). Avoiding hand contact with contaminated tap handles may help to

minimise the level of contamination onto the hand, and thus reduce the spread of bacterial contamination

throughout the kitchen (Chen et at. 2O}l).It is suggested that touching the tap handle is to be avoided during

the hand-washing process, and this should be focused upon in future food safety education initiatives.

5.6.7.2 Use of chopping boards and knives for preparation of røw meat / chicken ønd RTE foods.

Inthispilotstudyselectedrecipemethods(seeAppendices 5.1,5.2 and5.3)encouragedtheuseof chopping

boards and knives during meal preparations, thus enabling observations of correct and incorrect practices to
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be made. Results from this study showed that marginally more consumers failed to use separate / adequately

washed and dried knives for preparation of raw meat / chicken and RTE foods than did chopping boards.

Cumulatively, 77o/o participants failed to use separate / adequately washed and dried knives and / or

chopping boards for preparation of raw meat / chicken and RTE foods. Thus, at least a three-quarters of

participants failed to use safe practices for preparation or raw and RTE foods when using knives or chopping

boards during meal preparation sessions. Such participants may know about correct handling procedures, yet

for some reason fail to implement the correct behaviours for knives and chopping boards all of the time.

Indeed, other consumer food safety survey based research has indicated that the majority of consumers have

demonstrated knowledge of this subject (ADA Conagrc, 1999; Bloomfield and Neal, 1997; Lade¡ 1999).

However this, and other observational research demonstrate that knowledge of corect food safety practices is

not always translated into corresponding safe behaviours (Redmond and Griffith, 2003a),

Observed usage of utensils for preparation of raw and RTE foods in this study are not directly comparable

with frndings from other consumer food safety observational studies. Different studies have recorded food

safety malpractices using different criteria which have largely dependent upon food preparation methods

being observed. For example, Worsfold and Griffith (1997a) reported the proportion of consumers who

prepared ingredients upon a 'dirty' board, and Anderson et al. (2000) did not observe food preparations

requiring cutting actions of raw and RTE foods and thus were unable to report on such specific practices.

In this study, preparation methods of the different recipes appeared to influence use of utensils during meal

preparations. For preparation ofthe Roast chicken there was less need to use a chopping board and knife, and

consequently fewer consumers implemented unsafe practices. However preparation of the Chicken salad,

Beef-burger and Sandwich required many cutting actions and consequently more unsafe practices were

observed.

Given that substantial microbiological risks are athibuted to malpractices associated with use of utensils

during preparation of raw and RTE foods (as discussed in section 2.4.5.1 and 5.4.5.1) there is a need to target

such food preparation actions in future food safety education initiatives.

5.6.7.3 Potential contamìnalion of kitchen environment duting food pteparøtion.

Many studies assessing the microbial content of the domestic kitchen have isolated organisms from kitchen

work surfaces (see section 2,6,2). This is not surprising given that in this study, only one consumer did not
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directly or indirectly potentially contaminate the preparation environment with raw foods, utensils used to

prepar€ raw foods, or raw food packaging. Thus, 97%o of meal preparations the preparation environment was

potentially contaminated and for no such instances were appropriate cleaning practices then implemented,

Indeed, dururg 11% (5130) of meal preparations, the kitchen environment was potentially contaminated on

>10 occasions. Although previous research has indicated that the domestic kitchen is potentially

contaminated during preparation of raw meat, poultry, eggs, specifîc quantified methods of the extent of such

potential contamination has largely been understudied. Nevertheless, several workers have observed cleaning

procedures that consumers employ to attempt to decontaminate preparation work surfaces (Anderson e/ a/,

2000; Jay et al. 1999a; Worsfold and Griffith, 1996b).

Results from this study have shown that between 37-45% consumers potentially contaminated the

preparation environment with raw chicken, raw meat and raw egg. Humphrey et al. (1994), demonstrated that

following the mixing of raw egg (for example, when preparing the Chocolate Mousse and Zabaglione),

Salmonella enteritidis could be recovered from work surfaces up to 40 cm from the mixing bowl in droplets

of egg. Thus providing a suitable environment for prolonged survival of the bacteria and therefore a source

for further cross contamination of salmonellas within the kitchen. Similarly, other research has demonstrated

direct and indirect cross contamination of pathogens fiom raw chicken to kitchen work surfaces (see section

5.4,5.2). Of further concem is the fact that moist surfaces with food debris aid the survival of pathogens

(Gabis and Faust, 1988) therefore, direct contact between raw foods and kitchen work surfaces should be

avoided.

Potential contamination of the kitchen surface from utensils contaminated with raw meat, poultry or eggs

occurred on between 27-100% occasions. Variability of implementation of this malpractice may have been

due to different methods employed for the preparation of different meals. Although the contamination rate

associated with placement of a contaminated utensils onto a work surface is relatively low (Redmond et al.

2001), data suggests that implementation of such a malpractice does constitute a food safety risk in the

domestic kitchen, especially if not followed by adequate cleaning practices. Previous research indicates that

substantially fewer (18%) consumers placed raw food packaging onto the work surface during food

preparation (Worsfold and Griffith, 1997a). Differences between data from this study and previous data may

be due to different recipe methods required for food preparation'
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One of the most frequent hygiene malpractices observed in the Australian consumer food safety observation

study was not removing packaging from the food preparation area during food preparation (Jay et al. 1999a).

Whole RCP is reported to be a source of contamination of Campylobacter and Salmonella ín the domestic

kitchen (see section 2.4.4.1), and microbiological risks associated with placement of RCP onto a work

surface have previously been described (see section 5.4.5.2). It is suggested that there is a need to incorporate

the risks of contamination from RCP in the domestic kitchens in future food safety education initiatives.

5.6.7.4 Observed general food safety mølprøchíces.

General food safety malpractices discussed in this section include washing of raw meat / poultry, washing of

salad vegetables and fruit, and failure to wash potentially contaminated utensils immediately after use.

Washing of raw meat and poultry were allocated medium risk scores. Observational results showed that no

participants washed raw sausage meat and raw minced beef during meal preparations, however, nearly all

(70%) participants 'washed' raw chicken carcasses under running 'water before roasting, and a third (30%) of

participants 'washed' raw chicken fillets during preparation of a Chicken Korma. 'Washing' raw chicken is

considered to be an action that is superfluous to the requirements of safe food preparation (Griffith et al.

1999b), and it is considered that the process of holding raw chicken under rururing lvater merely increases the

microbiological risks of contamination within the domestic kitchen.

Observation results showed that 50o/o participants failed to wash salad vegetables (for the Chicken Salad and

accompanying beef burger) and fruit (orange for the Chocolate Mousse and lemon for the Zabaglione).Data

from this study corresponds with findings from Worsfold and Griffith (1997 a) who observed 41 0/o consumers

fail to wash vegetables during food preparation. Similarly, Anderson et al. (2000) reported that washing of

vegetables during food preparation was inadequate.

Overall, between 30-40% of participants failed to wash and dry potentially contaminated utensils

immediately after use. Thus providing a further source of contamination in the kitchen environment (Grifnith

et al. 1999b; Scott and Bloomfield, 1990b). Such findings reiterate the need for consumers to be educated

about the microbiological risks associated with specific cross contamination actions in the domestic kitchen.

5.6.7. 5 Heating efficøcy.

Observation results have shown that a large proportion of consumers failed to heat foods for the required

lengths of time, and no consumers used meat thermometers provided to determine end-point cooking

temperatures. Variability between heating efficacy for different foods suggested that there is an association
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between heating methods used and heating efficacy, Inadequate heating was particularly prevalent for heating

of raw egg mixtures over a pan of boiting water (for Chocolate Mousse and Zabaglione). This is concerning

as research has indicated that undercooking of eggs can permit survival of pathogens (see section 5.4.5.1).

Roasted chickens and grilled beef-burgers were also frequently undercooked during this study. However,

96Yo pafücipants fried chicken pieces and heated the Chicken Korma for a sufficient length of time.

Variability of cooking efficacy has also been determined by other workers, Anderson et al. (2000) observed

that, according to Fight BAC! Standards (Parbrership for Food Safety Education, 1997) many subjects (82%)

undercooked chicken and 46%o undercooked a meatloaf. Howevet, contrary to such findings, Griffith et al.

(1998) reported that most participants (85%) heated foods in accordance with guidelines provided. Similarly

the Audits International studies (1998; 1999; 2000) reported that only 18-24% consumers failed to heat

products adequately. Collectively, results from this study and previous research illustrate the need for

consumer food safety education to reduce the occurrence ofundercooking offoods.

5.6.7.6 Potentìal contømínation of end products.

In this study, all consumers touched cooked food products with their hands and / or unclean utensils. This

practice occurred on more than 15 occasions for 23Yo of (7/30) meal preparation sessions. Thus presenting

repeated risks of contamination from transient organisms from the skin (such as Staphylococcus aureus) and

the possibility of the introduction of other pathogens present from raw foods. Data from this study has also

revealed that more than a third of consumers potentially contaminated cooked food products with potentially

contaminated, unwashed / inadequately washed hands and / or utensils that had previously been used for

preparation of raw meat, poultry or eggs. Repeated implementation of such actions substantially increases the

risk of contamination and subsequent potential for foodborne illness if such foods are consumed. In

agreement with findings from this study, American data also determined that consumers' hands were

frequent transfer agents for cross contamination to RTE foods (Anderson et al. 2000). However, conhary to

such findings, and findings of the present study, Worsfold and Griffith (1997a) found that only 8-9% of

consumers potentially contaminated cooked foods from 'handling' and / or from unclean utensils.

Nevertheless, such food safety behaviours require improvement to minimise the risk of foodborne illness.

5.6.7.7 Cooling and storage.

To date, very limited information has been obtained denoting the methods that consumers employ to cool and

storecookedfoodsinthehome. Inthis study,97% of consumersfailedtoimplementallof thefoodsafety

behaviours required to decrease the cooling period of cooked foods. This concurs with research undertaken
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by Anderson et al. (2000) who indicated that many consumers failed to cool foods quickly by implementing

improper practices. An assessment of individual cooling practices showed that 63%, of consumers covered

the food product during cooling, thus slowing the cooling process. This action was performed particularly

frequently (80% occasions) during cooling of roasted chicken carcasses, where in most cases, participants

covered the entire cooked carcass with foil during the 'cooling' process. Observation results also showed that

a quarter of participants either left food products in the saucepan (often with the lid on), in the frying pan that

the food had been cooked in, or under a previously hot grill or oven. Such findings concur with research

conducted by V/orsfold (1994).

As participants were only present in the model domestic kitchen for a short period of time, observation of

food storage practices was limited. However, participants were asked to 'retain and store a second portion of

the foods they prepared, as if to be consumed the following day'. Overall , 73Yo of pafücipants left foods to be

stored at room temperature. Given the limitations of the research project, it is not possible to provide

information concerning whether such food products would have been placed in the refrigerator at a later time

for storage. However, V/orsfold (1994) found that cooked foods were stored at room temperature on average

for -2 hours afterhealing,thus providing opportunities for growth of pathogenic micro-organisms present.

In addition to food being left at room temperature, a vaiety of low risk food safety malpractices were

observed that contribute to inadequate storage of food. Thirty-seven percent of participants placed food into

the refrigerator within 30 minutes of removal of the heat. Thus potentially increasing the temperature of the

refrigerator. Conventional refrigerators are not designed to chill food rapidly and the introduction of hot

foods may cause the temperature to rise so that all foods within the cabinet are above 5oC (Worsfold and

Griffith, 1997a). Fifty percent of participants stored the roasted chicken on the bone and 30% stored the

sausage meat in the neck of the roasted chicken. Both such practices are not considered to be adequate food

safety behaviours (see section 5.4.5.3). Only one participant stored the cooked food below raw meat, such an

action may have been influenced by the research situation, given that only two portions of each meal were

required for preparation and limited foods were provided in the refrigerator, unlike in a 'normal' fridge which

would probably be stocked with a larger amount and greater variety of foods. To date, no other consumer

food safety observation studies have reporled specific actions related to the storage of leftover foods'

However, research conducted by Audits International (1998; 1999; 2000) indicated that between 24-29% of

consumers have demonstrated 'improper treatment of leftovers'. Similarly, Anderson et al. (2000) reported

that consumers did not store leftover foods 'properly'. In view of this, and of findings from this study, it is

suggested that educational efforts are required to improve such behaviours.
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5.7 CONCLUSIONS.

It can be concluded that organisation of a model domestic kitchen with CCTV, and use of observational

checklists and a risk based scoring system were effective for the evaluation of consumer food safety

behaviours. The model kitchen provided a controllable, yet naturalistic, environment equipped with sufficient

domestic utensils and equipment to facilitate home preparation practices. Unlike in previous consumer food

safety observation studies, such an approach facilitated measurement of intra-observer, and potentially inter-

observer reliability of data collection. Furthermore, observed meal preparations in the model kitchen

facilitated a consistent evaluation of food-handling behaviours, thus providing a suitable, controlled

environment for the collection of data detailing consumer food safety behaviours.

The types of food that were selected for meal preparations were representative of home cooking ingredients

that are commonly implicated in incidence of foodborrre disease. Furthermore, food preparation processes in

the selected meal preparations included opportunities for handling raw and cooked foods, actions that were

potentially hazardous unless implemented correctly, elements of judgements for cooking procedures and

process steps that are known to be important to food safety.

Use of HACCP principles facilitated hazard and risk identification during meal preparation processes.

Detailed observational checklists were developed to record the frequency of food safety malpractices

implemented in each meal. Such checklists facilitated a consistent recording of food safety behaviours and

enhanced the validity of findings. Development of the risk based scoring system was based on identification

of high, medium and low risk actions allocated numerical values on a logarithmic scale (1000, 100, 10). The

scoring system that was designed and piloted in this study could easily be modified for observation of meals

with different foods and different preparation methods. Indeed, use of the scoring system to quantify food

safety malpractices implemented in throe different meals in this pilot study illustrated the potential generic

application of the system.

An analysis of total risk scores from the pilot study showed that a larger number of high risk actions had been

implemented by persons who attained risk scores >15,001, when compared to those who attained risk scores

of <15,000. Thus, it can be concluded that risk scores allocated to observed food safety malpractices reflected

the associated risk presented by the malpractices implemented during food preparation. Furthermore, use of a

risk based quantitative approach has enabled comparisons to be made between overall and specific

behaviours between and within meal preparations'
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pilot observation results showed that all consumers implemented food safety malpractices during meal

preparations and overall findings are comparable to previous consumer food safety observational research'

Actions relating to cross contamination were particularly poorly performed. Specific hand-washing and hand

drying actions require targeting in food safety education attempts and additionally consumers need to be

informed about the microbiological risks of the contamination of raw meat and poultry packaging.

Furthermore, many participants failed to implement appropriate food safety behaviours associated with using

the same utensils for preparation of raw meat / poultry and RTE foods. Thus there is an imperative need for

targeted food safety education to attempt to improve such behaviours.

Results showed that the food preparation process largely influences the number of food safety malpractices

implemented. Increased opportunities for cross contamination in selected recipes resulted in increased

malpractices being implemented. In addition, heating efficacy of foods appeared to be influenced by the

heating method used. It is therefore suggested that future food safety education initiatives should target

speciflrc heating methods, as opposed to treating adequate heating as a generic practice. Observed cooling and

storage practices of cooked foods implemented by consumers were considered to be inadequate. Previous

research has indicated confusion regarding knowledge of 'correct' cooling and storage practices (Redmond

and Griffith, 2003a), and observations in this chapter of such behaviours were testament to that confusion'

Future food safefy education ofsuch issues needs to address and alleviate such misunderstandings.

Baseline food-handlin g data collected from pilot study observations confirmed the need for food safety

education initiatives. Determination of actual food safety malpractices provides information that can help

identify specific behavioural objectives and behavioural determinants for targeted food safety education

interventions.

The developed observational technique with risk based scoring has facilitated more detailed infotmation

about consumer food safety behaviour than any other previous consumer food safety studies' Furthermore,

the model kitchen and recording inshuments facilitate the assessment of the reproducibility and consistency

of food safety malpractices implemented in domestic food preparation (Chapter 6.0) and provide quantitative

measurements for the evaluation of behavioural change related to intervention effectiveness (Chapter 8.0)'
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CHAPTER 6.0

RELIABILITY AND REPRODUCIBILITY OF THE

OBSERVATIONAL TECHNIQUE.

6.l INTRODUCTION

Following the design, development and piloting of the observational technique for assessment of consumer

food safety behaviours, there was a need to evaluate the reliability and reproducibility of the observational

technique.

6.2 REVIEW OF LITERATURE.

Reliability concems the extent that a measurement is repeatable and consistent (Martin and Bateson, 1995).

Research is reliable to the extent that its components are consistent with one another and it can be replicated

and yield similar outcomes (Cowan, 2002;Kay,1994). It has been reported that any measurement that is used

in life should be reliable, if not, it is useless (Coolican, 1999), and thus there are a variety of forms of

reliability that can be calculated.

Forms of reliability applicable to consumer food safety research have previously been discussed (Redmond

and Griffith, 2003b). Forrns that are applicable to observational research in this thesis include intra-observer

reliability (see Chapter 5.0) and test-retest reliability. Test-retest reliability is an assessment of the stability or

consistency of a measure (e.g. the reproducibility of the responsos on a scale) over a period of time (Bowling'

2000). Use of this approach assumes that there is no substantial change in the consÍuct being measured

between occasions of assessment (Trochim, 2001)'

Observation study settings may occur in natural (uncontrolled) or artificial (controlled) environments, both of

which have advantages and disadvantages. It has been reported that observations carried out in the natwal

environment are more realistic than in a laboratory, however, extraneous variables are poorly controlled in

the natural environment and replication of collected data is more difficult (Coolican, 1999).
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Concerns regarding the reliability of observational data include excessive variance between observers or

observational situations, observer bias, inaccurate recording of observed behaviours (Gittelsohn et al' 1997)'

For this study, an additional consideration pertains to the reproducibility of food safety behaviours

implemented in familiar home kitchens and the model domestic kitchen. when underlaking observational

research in a model / laboratory environment of sorts, there is a need to compare observed behaviours in both

environments to ensure that data collected in the model environment is truly representative of behaviours

under investigation'

The use of a single observation to identify behaviours thar arc risk factors for poor outcomes assumes that the

behaviour is largely habitual (Curtis et al. 1993). To date, no published research has been carried out

regarding the consistency of food safety behaviours implemented during domestic food preparation' In

addition,noneof thepublishedobservationalstudies(Anderson etat 2000;Jayetal' 1999a; Worsfoldand

Griffith, lggib) have assessed methods and techniques used for collection of actual consumer food safety

behaviours in terms of reliability. However, several observation studies in under-developed counhies have

examined the variability and repeatability of hygiene behaviours related to child defecation and stool disposal

(Cousens et al. I996;Curtis e/ at. 1993). Results suggested that repeatability of behaviours pertaining to such

parametets were moderate (Cousens et al. 1996)'

It has been suggested that before the observational technique can be utilised for evaluation of intervention

effectiveness, (see Chapter 8.0) therefore, there is a need to determine the reliability of the method used for

measuring such behaviour (Cousens et aL 1996). A classic intervention study requires assessment of

behaviour before and after intervention (Ovretveit, 1998) and the observational technique and risk based

scoring system developed in Chapter 5.0, has potential for obtaining outcome measurements representing

actual food safety behaviours before and after intervention (see Chapter 8.0). Thus, the reliability of the

technique for measuring food safety behaviours in the model domestic kitchen is required, as is the

consistency of implementation of specific food safety behaviours over time. Use of such data will not only

validate single observations made during meal preparations in the model kitchen as being representative of

participant behaviours, but also validates the use of the technique as a credible means for evaluation of the

effectiveness of food safety education interventions'
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6.3 AIMS AND OBJECTIVES.

6.3.1Aims.

¡ Determine the reproducibility of consumer food safety behaviours between observed meal preparations

canied out in the model domestic kitchen and consumer home kitchens.

¡ Assess the reliability of the observation technique as a tool for measurement of food safety behaviours.

6.3.2 Objectives.

. Observe repeated food preparations in the model domestic kitchen and in consumer home kitchens, and

record food safety malpractices using an observational checklist and risk based scoring system

developed in Chapter 5.0,

o Compare consumers overall food safety performance in the model domestic kitchen and consumer home

kitchens using risk scores,

r Compare the failure to implement specific food safety behaviours in the model domestic kitchen and

consumer home kitchens using risk scores.

¡ Evaluate the variability of total food safety risk scores between participants during repeated meal

preparations in the model domestic kitchen.

. Assess test-retest reliability to determine if consumer food safety practices are repeatable when the same

meal is prepared more than once in the model domestic kitchen.

o Assess the familiarity effect of meal preparations in the model domestic kitchen.

¡ Determine the consistency of composite food safety malpractices observed during repeated preparations

of the same meal in the model domestic kitchen.
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6.4 METHODS.

ó.4.1 Introduction.

Use of the observation technique and risk based scoring system provided a means to assess the

representativeness of observational data detailing consumers' food safety behaviours collected in the model

domestic kitchen. Furthermore, such data provided a means to determine the reliability of the observational

technique.

6.4.2 Assessment of the reproducibility of food safety behaviours observed in the model domestic

kitchen and consumer home kitchens.

To assess the consistency of data collected from observed meal preparations in the model domestic kitchen,

repeated observations of food safety behaviours were made in the model domestic kitchen and in consumers'

home kitchens

6.4.2. 1 Recruitment of participants,

Participants were randomly recruited in Cardiff using the methods and recruitment questionnaire used in

Chapter 5.0 (see section 5.4.6.1 and Appendix 5.10). Participants for this part of the study were recruited to

participate in five repeated meal preparation sessions in the model kitchen and possibly five repeated meal

preparations in their own home kitchen.

6.4.2.2 Organisation of repeated meøl prepørøtion sessìons.

Each participant was recruited to prepare the same meal on fîve separate, consecutive occasions in the model

domestic kitchen and a further five separate, consecutive occasions in their home kitchens (see Figure 6.1).

The meal selected for repeated meal preparation sessions was Chicken Korma and Chocolate Mousse

(Appendix 5.1).

The protocol for meal preparations undertaken in the model domestic kitchen was as developed and utilised

in Chapter 5.0 (see section 5.4.6.2 and Appendix 5.13). For meal preparations in consumer home kitchens

food was delivered to consumer homes between 12-24 hours before the arranged meal preparation session,

and participants were instructed to 'not get anything ready beforehand'. Participants used all of their own

utensils, equipment and kitchenware. The recipe card used in the model domestic kitchen was provided for

each meal preparation session in consumer homes. Meal preparation commenced once the researcher arrived

and direct observations were made by the researcher whilst being present in each of the home kitchens.

Participants were offered a f l5 supermarket voucher incentive for the first meal preparation session and f l0

voucher for each ofthe subsequent nine meal preparation sessions.
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Figure 6.1 Repeated meal preparation sessions in the model domestÍc kitchen and consumer home

kitchens (T:time*) (z=8 participants).

Model
domestic
kitchen.

Consumer
home
kitchens.

* Maximum length of time between T1 and T10 was l0 weeks (-one cooking session per week).

6. 4. 2. 3 Recordìng of ob served food safety b ehavìo urs.

Observational checklists for the Chicken Korma and Chocolate Mousse were used to record observed food

safety malpractices implemented by consumers in the model domestic kitchen and in home kitchens. In

consumer home kitchens observed food safety malpractices were memorised by the researcher dwing meal

preparations, no data was written down or noted during observations or whilst at participant homes. This was

achievable, as the researcher had substantial experience of observation of specific food safety malpractices

J-.... and recalling such information for the observational checklists. Observational checklists developed in

Chapter 5.0 were simplified to record failure or implementation of key food safety malpractices that could be

remembered by the researcher, as opposed to accounting for frequencies of all actions implemented. Such

observational checklists were also used to record food safety malpractices d,tring observed meal preparations

using CCTV (see section 5.4.1.2) in the model domestic kitchen. Risk based scoresheets were devised

according to the risk based scoring system developed in Chapter 5.0. The observational checklist used for this

part of the study can be found in Appendix 6.1 and corresponding scoresheet can be found in Appendix 6.2,

As in the pilot study (see section 5.4.6.3) participants who prepared meals in the model kitchen were aware

that they may be videoed, however they were unaware that their food hygiene habits were subject of

observation.
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6.4.2.4 Analysis of data.

All observational data was entered into the Consumer Food Safety Access '97 database (see section 5.4'8.1)

that had been specifically developed for this shrdy. Each meal preparation was assigned a unique

,practical ID, and ,parlicipant_No.'. Analysis of data occurred using Excel '9J and SPSS for Windows 9.0'

The following statistical analysis of the data was undertaken:

+ Assessment of consistency of overall food safety behaviours between observed and repeated meal

preparations underlaken in the model domestic kitchen and consumer home kitchens (n:8 participants)'

Mean risk scores from repeated meal preparations in the model domestic kitchen (z:5) and home

kitchens (n:5) were determined for each participant (n:8). The percentage change of mean risk scores

between meal preparations from both locations was also determined.

A t-test (two way, paired two sample for means) was carried out to see if there was a statistically

significant difference between mean participant risk scores obtained from meal preparations carried out

in the model domestic kitchen and the home. A two-tailed t-test was used to allow for differences in

either direction.

+ Comparison of risk scores for composite food safety malpractices implemented during repeated meal

preparations in the model domestic kitchen and participant homes (n:8 participants).

Mean risk scores representing key, composite food safety malpractices (see Appendix 6.3) obtained from

meal preparations in the model domestic kitchen and home kitchens were compared.

6.4.3 Assessment of the reliability of the observation technique.

To assess the reliability of the observational technique and to provide an indication of repeatability of food

safety malpractices, repeated observations of preparation of the same meal were carried out in the model

domestic kitchen. Participants were recruited as in section 6'4,2'1.

6.4.3.1 Orgønisation of repeøted meal preparøtion sessions.

Each participant was recruited to prepare the same meal (Chicken Korma and Chocolate Mousse) (see

Appendix 5.1) on five separate, consecutive occasions (at regular intervals) in the model domestic kitchen

(see Figure 6.2). The protocol for meal preparations undertaken in the model domestic kitchen was as

developed and utilised in Chapter 5.0 (see section 5.4.6.2 and Appendix 5.13). Participants were offered a

Ê15 supermarket voucher incentive for the first meal preparation session and f l0 voucher for each of the

subsequent four meal preparation sessions.
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Figure 6.2 Repeated meal preparation sessions in the model domestic kitchen (T=time*) (z=11

participants).

Model
domestic
kitchen.

* Maximum length of time between T1 and T5 was 5 weeks (-one cooking session per week),

6. 4. 3. 2 Re c o r d i n g of o b s e rv e d fo o d s afety b e h øv io u r s.

Repeated meal preparations were observed in the model domestic kitchen using CCTV (see section 5,4'1.2).

Detailed observational checklists developed in Chapter 5.0 (accounting for frequency of all actions) were

used to record observed actions (see Appendix 5.4) and risk based scoresheets (devised in Chapter 5.0) were

used to quantify food safety malpractices (see Appendix 5.8 and 5'9)'

6.4.3.3 Analysis of data.

All observational data was entered into the Consumer food safety Access '97 database (see section 5.4'8.1).

Each meal preparation was assigned a unique 'Practical_ID' and 'Participant-No.'. Analysis of data occurred

using Excel '9i and SPSS for Windows 9.0. The following statistical analysis of the data was undertaken:

3 Evaluation of the variability between participants during repeated meal preparations (n:11)'

The variability of total risk scores obtained from repeated meal preparations was determined using a One

Way Analysis of Variance (ANOVA) with 'participant numbers' as the group variable. This approach

was used to assess the degree that participants' mean total risk scores from repeated meal preparations

varied in relation to the between participant variation.

- Assessment of test-retest reliability (n:ll).

Determination of a test-retest reliability coefficient enabled the stability of total food safety risk scores

(representing all observed food safety malpractices) to be assessed over the period from Time I (T1) to

Time 2 (T2). It was important to assess such reliability of food safety malpractices within the first two

meal preparations in the model domestic kitchen as this is likely to represent the scenario in a before and

after intervention study (as in Chapter 8.0). A standard reliability coefficient was determined using a one

Way ANOVA whereby the dependent variable was 'total risk scores' and the independent variable was
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,participant numbers'. Thus, measures of variance were provided between participants (i.e' P to Z) and

within participants (i.e. from Tl-T2). Such values were used to calculate the test-retest reliability

coefficient using the following calculation:

Participant Variability

Reliability
Participant Variability I Measurement Error

(Streiner and Norman, 2001, pl06)

The resultant reliability coefficient is expressed as a value between zero and one, where zero indicates no

reliability and one represents no measurement error and perfect reliability (Streiner and Norman, 2001)'

= Familiarity effect of meal preparations in model domestic kitchen.

Determination of a familiarity effect is an assessment of whether a participants' food safety behaviours

change as they get used to / familiar with the model domestic kitchen over time. Such familiarity may be

associated with a learning effect in terms of knowing where equipment / utensils are stored and perhaps

relaxing during meal preparation in an environment that is representative, yet different from their home'

Determination of a familiarity effect is important for eliminating the potential for order effect of meal

preparations carried out in the model kitchen and then participant homes as shown in Figure 6'1' To

determine a familiarity effect during repeated meal preparations (n:5) of the Chicken Korma and

Chocolate Mousse in the model domestic kitchen over time, (Time 1 to Time 5), a One Way ANOVA

was carried out. The dependent variable in the calculation was 'risk scores' and the independent variable

was 'time'. Thus, it was hypothesised that mean total risk scores and risk scores representing composite

food safety malpractices from repeated meal preparations, over time, are equal. Such findings gave an

indication of repeatability of consumers' food safety malpractices during preparation of the same meal

on five occasions.

= Determination of consistency of composite food safety behaviours during repeated meal preparations'

Counts of food safety malpractices (derived from risk scores) were grouped according to composite food

safety malpractices. Mean counts of actions indicate the frequency that malpractices are implemented'

The coefficient of variation (standard deviation I mean x 100) was determined to provide a standardised

measure of dispersion (Argyrous, 2000) which enabled assessment of the consistency of different

behaviours over time (Tl to T5).
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6.5 RESULTS.

6.5.1 Introduction.

Repeated meal preparations'in the model domestic kitchen and consumer home kitchens has enabled the

reproducibility of food safety behaviours to be assessed and evaluated in terrns of the representativeness of

the data collected from the model domestic kitchen as opposed to consumer home kitchens. In addition,

repeated meal preparations in the model domestic kitchen has enabled assessment of the reliability of the

observational technique and consistency of composite food safety malpractices over time.

6.5.2 Assessment of reproducibility of observed food safety behaviours between repeated meal

preparations undertaken in the model domestic kitchen and consumer home kitchens.

The meal preparations of eight participants, (80 observations), were assessed in the model kitchen and home

kitchens using the observational technique and risk based scoring system developed in Chapter 5.0. Results

showed that using a t-Test (two tail, paired two sample for means) there was no significant difference (t7 :

1.42, p>0.05) between mean total risk scores (representing all observed food safety malpractices) obtained

from repeated meal preparations carried out in the model domestic kitchen and home kitchens.

For this part of the study the maximum total risk score attainable from observed meal preparations in both

model and home kitchens was 6,550 demerit points. Data presented in Figure 6.3 illustrates the mean total

risk scores (n:5) for each of the participant's (n:8) meal preparations. It can be seen that mean risk scores

ranged ftom 2,326 to 3,536 in the model kitchen (representing 36-54% of the maximum total risk score

attainable) and from 2,176 to 2,744 from meal preparations undertaken in home kitchens (representing 36-

42o/o of the maximum risk score attainable). Figure 6.3 also illustrates that consumers who participated in this

study implemented a similar number of food safety malpractices.

The percentage change from mean risk scores from preparations undertaken in the model kitchen and home

kitchens has been determined (see Table 6.1). Percentage change ranged ftom -32%oto +160/o, and it was

observed that 63Yo (5/8) participants implemented fewer food safety malpractices during meal preparations in

their own kitchen, and 37o/o (3/8) participants implemented fewer food safety malpractices in the model

kitchen. Overall, a mean percentage change of -7o/o was determined between preparations in the model

kitchen and home kitchens. This accounted for a difference of 260 demerit points, which represents only 4%

of the total score attainable during meal preparation. Overall, this suggests that participants' food safety

behaviours are reproducible between the model kitchen and home kitchens.
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F,igure 6.3 A comparison of mean risk scores (representing atl food safety behaviours) obtained from

participants' repeated meal preparations in the model domestic kitchen and own home kitchens.
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Table 6.1 Comparison of mean risk scores for comparable food safety malpractices implemented in the

model domestic kitchen and participant home kitchens (z=8 participants).

Participant.

Mean risk scores (n:5 meal preparations).

Model domestic kitchen Participant home kitchens
(rl-rs). (16-110).

%;o change of mean risk score

between model kitchen and

home kitchens.

A

B

C

D

E

F

G

H
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24r0
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Mean risk scores.
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Table 6.2 Comparison of risk scores for generic food safety malpractices during preparation of a

Chicken Korma and Chocolate Mousse in the model domestic kitchen and participant homes (r:8).

^ Composite food safety malpractices.

Mean risk score model
kitchen (% of maximum

score).

(n=40 meal preparations

by 8 parlicipants).

Minimum-
Maximum risk
score possible.

Mean risk score home (% of
maximum score).

(n:40 meal preparations by I
participants).

II

Failure to wash and dry hands when
necessafy.

Failure to implement safe use of
chopping boards and knives.

Potential contamination of preparation

environment.

Potential contamination of end ptoducts

with U, H.

Potential contamination of end products

with CU, CH.

0-400

0 -600

0-700

0-200

0 - 2000

318 (80)

188 (31)

4e3 (70)

160 (80)

27s (14)

e50 (48)

3s (3e)

213 (se)

247 (62)

33s (56)

47s (68)

e8 (4e)

2s (1)

ezs (46)

38 (42)

222 (62)

III

IV

VI Inadequate cooking efficacY 0 - 2000

VII Inadequate cooling practices. 0-90

VIII Inadequate storage practices. 0-360

Key: ^ For specific actions that make up composite food safety malpractices see Appendix 6.3; CU:contaminated

utensil; H:hands; U:utensils; CH:contaminated hands'

Figure 6.4 Comparison of mean risk scores for composite food safety behaviours^ during preparation

of Chicken Korma / Rice in the model domestic kitchen and participant homes (z:8 participants).

^ For specific actions that make up composite food safety malpractices see Appendix 6.3
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The reproducibility of composite food safety behaviours during preparation of the Chicken Korma and

Chocolate Mousse has been determined from meals prepared in the model kitchen and consumer home

kitchens. Mean risk scores obtained for all of the composite behaviours can be seen in Figure 6'4, which

illustrates the relative reproducibility of composite food safety malpractices in both environments. Data

presented in Table 6.2 indicates that the most reproducible composite food safety behaviours between the

model kitchen and participant kitchens are actions related to temperature control including cooking, cooling

and storage practices and potential contamination of the preparation environment. The mean risk score

associated with failure to wash and dry hands adequately when necessary was greater in the model kitchen

than in consumer homes. Conversely, the mean risk score representing failure to implement safe use of

chopping boards and knives v/as greater in consumer homes than consumer home kitchens than the model

kitchen. The largest difference in mean risk scores obtained from meal preparations in the two environments

was for potential contamination of end products with potentially contaminated utensils / hands. Such an

action was implemented more frequently in the model kitchen.

6.5.3 Variability between participants' food safety behaviours after repeated meal preparations of the

same meal.

An assessment of variabilily between participants' food safety behaviours was determined using an One Way

Anova. Results indicated there was a significant difference (F: to, 44 4.164, p<0.01) between individual's

(n:ll) mean total risk scores. Data presented in Figure 6.5 shows that the variability between participants

appears to be greater at Time I and Time 2 than after Time 3.

Determination of the Coefficient of Variation (CV) for total risk scores obtained from participant meal

preparations enabled a comparison of values representing the consistency of individuals food safety

malpractices when the same meal is repeated on five separate and consecutive occasions (see Table 6.3).

CV's (expressed as comparable percentage) ranged from I l% to 33%. The lower the CV, the more consistent

overall implementation of food safety malpractices. Thus, repeated meal preparations showed that

participants 'P' and 'S' implemented the most consistent food safety behaviours and participant 'W' the most

variable food safety behaviours.

6.5.4 Assessment of test-retest reliability.

Assessment of test-retest reliability has been undertaken using mean total risk scores from meal preparations

carried out at Time I and Time 2 (see Figure 6,5), thus representing the scenario of a classic before and after

intervention effect study. The test-retest reliability coefficient determined was 0.79. This value is considered

to be reliable in a behavioural sciences setting, and thus provides an indication of a reliable measure of food

safety behaviours implemented in the model domestic kitchen.

Chapter 6 213



Figure 6.5 Totat risk scores obtained from repeated meal preparations (T:time) (z:11 participants)

Table 6.3 Total risk scores derived from repeated meal preparations of Chicken Korma and Chocolate

Mousse in the model domestic kitchen (ø:11 participants).
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497

2640
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2900
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*Standard deviation.

**Coefficient of Variation (%).

6.5.5 Familiarity effect of meal preparations in model domestic kitchen.

Overall, no significant differences (F: 5a 0.79, p>0.05) were identified between total risk scores (representing

overall food safety behaviours) obtained from five, repeated meal preparation sessions' In addition, no

significant differences (p>0.05) (with Bonfenoni correction) were determined between each of the composite
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behaviours during the same time scale. Thus indicating that risk scores (and so food safety behaviours) do not

improve or worsen as a result of becoming more familiar with the model domestic kitchen. In addition,

determination of no familiarity effect also suggests no order effect was apparent between repeated meal

preparations during the assessment of food safety behaviours in the model domestic kitchen and participant

home kitchens (see 6.5.2).

6.5.6 Consistency of composite food safety malpractices implemented in the model domestic kitchen

during repeated meal preparations.

Data presented in Table 6.4 and Figure 6.6 illustrate counts of composite food safety malpractices

implemented during repeated meal preparations in the model domestic kitchen. Food safety malpractices

most consistently implemented included inadequate cooking, inadequate cooling and storage practices

followed by failure to wash and dry hands when necessary. Risk scores representing such composite

behaviours were associated with a lower Coefficient of Variation and smaller standard deviations than risk

scores representing other malpractices. The food safety malpractice associated with the biggest Coefficient of

Variation was potential contamination of end products with contaminated utensils / hands' Indeed, none of

the participants (n:11) implemented such an action during all five observed meal preparations.

Figure 6.6 Line graph of mean counts of composite food safety malpractices implemented during

repeated meal preparations (T:time) (r:11 participants).
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* Inadequate cooking effi cacy.

-*{- Inadequate cooling practices.

# lnadequate storage Practices.
TI T2 T3 T4

Meal preparation sessions.
T5
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6.6 DISCUSSION.

6.6.1 Introduction.

Use of repeated observations of meal preparations and the risk based scoring system facilitated the

determination of reliability of the observational technique and reproducibility of food preparation behaviours

between the model domestic kitchen and participant home kitchens. In addition, repeated meal preparations

in the model kitchen provided data to indicate the consistency of implementation of composite food safety

malpractices. It is noted that no previous literature detailing the consistency or reproducibility of consumer

food safety practices is available, so the following discussion is largely based upon results and implications

of the findings of this chaPter.

6.6.2 Reproducibitity of food safety malpractices between the model domestic kitchen and home

kitchens.

Determination of the representativeness of observational data collected in the model domestic kitchen was

considered to be very important for validation of the observational technique. Use of simplified checklists

and the risk based scoring system enabled consistent collection of quantitative measurements of food safefy

malpractices. No significant difference between mean risk scores representing all food safety malpractices

was identified between meal preparations observed in the model domestic kitchen and participant home

kitchens. This suggests that overall implementation of food safety malpractices and habits related to food

safety are reproducible between familiar home kitchens and the model kitchen. These findings concur with

previous research that has suggested that behaviours' persons cafry out in their natural environment are

consistent with behaviours carried out in a similar environment in a different setting (Bloor et al. 1998).

It is of note that no familiarity effect was observed between the five repeated meal preparations undertaken in

the model domestic kitchen. Given that no significant difference was determined between meal preparations

in the model kitchen and participant home kitchens it can be assumed that no order effect was apparent

between observed meal preparations in both environments.

Assessment of the reproducibility of composite food safety behaviours indicated that some behaviours may

be marginally more reproducible than others in differing environments. Cooking, cooling, storage and

potential contamination of the preparation environment with raw foods, corresponding packaging and

potentially contaminated utensils were the most reproducible behaviours observed. Thus, findings suggest
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that some behaviours are more habitual than others. Risk scores representing failure to wash and dry hands

immediately and adequately after handling raw chicken, raw chicken packaging, raw egg and / or raw egg

shells were found to be slightly greater in participant home kitchens than in the model kitchen. Nevertheless,

data collected from both environments suggest that hand-washing and hand drying actions need improvement

during meal preparation in the domestic kitchen'

Failure to use separate or adequately washed and dried chopping boards, knives and or utensils for the

preparation of raw chicken and then vegetables occurred more frequentþ in participant homes than in the

model kitchen. This may have been due to the provision of a wide variety of chopping boards and knives in

the model kitchen to accommodate for all participants' needs. Whereas in home kitchens, participants may

not have owned and consequently been able to use such aî arcay of equipment / utensils. It is noted however,

that all participants who prepared meals in the model kitchen were instructed to use the same numbers and

types of utensils and equipment that they would usually use at home. A consideration for future research in

the model domestic kitchen may be to ask participants specifically how many chopping boards and knives

(amongst other utensils) they own and use at home prior to the meal preparation session, and only provide

them with as many for use during food preparation in the model kitchen.

potential contamination of end products occurred more frequently in the model kitchen than ìn participant

homes. It was noted that during the end of meal preparations in the model kitchen, participants tended to

spend longer arranging and presenting the served food, particularly with their hands and consequently

increasing the potential for contamination of the end product. At the end of meal preparations in participants'

homes such practices \ryere not observed as frequently'

6.6.3 Variability between participants' food safety behaviours during repeated meal preparations in

the model domestic kitchen.

A significant difference was identified between individual pafticipants' food safety risk scores during

repeated meal preparations. This not only indicates that the observational technique and risk based scoring

provide a good, discriminating measure of individuals' food safety behaviours but also reiterates the need for

targeted interventions. Variability identified between individual participants food safety behaviours indicates

that all consumers do not implement the same food safety malpractices. Malpractices that need targeting for

food safety education purposes can be identified using the observational technique. It was noted that the

variability between participants was greater during the first two of the repeated meal preparations than during
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the third session, however, given the small sample size it not possible to draw definitive conclusions from

such an observation.

Consistency of food safety malpractices implemented by individuals (n:11) within repeated meal

preparations has been determined and results have shown that coefficient of variation (CV) values ranged

from 1l-33%. When considering that acceptable CVs ranging from24-32%o denote precise, reproducible data

from highly prescribed laboratory based experiments (Davidson e/ al, 1999) frndings from this study,

involving less controllable, non-laboratory based variables and human factors, indicate that food safety

behaviours that individual consumers implement are consistent over time.

6.6.4 Assessment of test-retest reliability of observational research method.

previous observational research detailing consumer food preparation behaviours has largely been based upon

single observations of meal preparations (Anderson et a\.2000; Worsfold, 1994) and no studies identified to

date have assessed the reliability of the observational research method used, Assessment of the reliability of a

research method is an important component in the research process and indeed, determination of reliability is

reported to increase the credibility of findings (Cowan, 2002). The potential use of the observation technique

developed in this thesis for the evaluation of intervention effectiveness (see Chapter 8.0), further reaffitmed

the importance of assessment of the reliability of this research method and measurement scale. Thus,

determination of a test-retest reliability coefficient provided validation of the research method for collection

of reliable data during the number of meal preparations necessary to implement a classic before and after

intervention study (Ovretveit, 1998). A reliability coefficient of 0.79 was determined. Although reliability

coefficients from controlled, laboratory based experiments would usually be expected to be higher, the

reliability coefficient determined in this study (0.79) is considered to be extremely reliable (Bowling, 2000),

particularly from research carried out in a behavioural science setting.

6.6.5 Assessment of a familiarity effect.

Assessment of any potential change in food safety risk scores (representing all food safety malpractices and

composite malpractices) indicated that no significant differences for overall implementation of malpractices

and composite malpractices were observed over the five repeated meal preparation sessions. Thus suggesting

that behaviours did not get better or worse over time, and there was no learning or familiarity effect during

repeated meal preparations in the model domestic kitchen'
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6.6.6 Consistency of individual behaviours.

In the field of consumer food safety the overall consistency of implemented food safety malpractices remains

unstudied. Results from this study indicate that composite behaviours related to temperature control such as

cooking, cooling and storage remained extremely consistent during repeated preparation of the same meal,

with CV,s ranging from 5% to 7Yo. Such values represent extremely consistent implementation of behaviours

and would be considered to represent extremely reproducible variables in highly prescribed laboratory based

experiments. Actions related to cross contamination, such as failure to implement adequate and immediate

hand-washing and hand drying actions when necessary, unsafe use of chopping boards / knives for

preparation of raw chicken and vegetables, and potential contamination of the preparation environment were

found to be less consistent than composite behaviours relating to temperature control. However, such actions

were associated with CV,s of between l3%o and 26%o, which as noted earlier are lower than acceptably

reproducible data collected in a controlled laboratory situation collected by Davidson et al' (1999). Potential

contamination of end products with potentially contaminated hands and utensils occurred on an infrequent

basis and thus resulted with a greater CY of 64%o. Nevertheless, overall results suggest that overall composite

behaviours in repeated meal preparations aro consistent.
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6.7 CONCLUSIONS.

It can be concluded that no significant difference in mean risk scores (representing all observed food safety

behaviours) was determined between meal preparations undertaken in the model domestic kitchen and

consumer home kitchens. Thus indicating that overall food safety malpractices under investigation may be

habitual and reproducible between different environments. In addition it can be concluded that overall,

observations of consumer food safety malpractices in the model kitchen are representative of practices

implemented in the home,

A significant difference between participant's total food safety risk scores from repeated meal preparations

was determined. This indicated that use of the observational technique and risk based scoring system

provides a good, discriminating measure of food safety behavioural performance in the model domestic

kitchen. Such a finding has implications for the need for targeted food safety interventions, as it highlights

the notion that not all consumers implement the same food safety malpractices'

An assessment of test-retest reliability showed that use of the observational technique and risk based scoring

system developed in Chapter 5.0 provides a reliable measurement of food safety behaviours over the period

of time necessary to collect observational data for a classic intervention effect study'

No significant differences in total risk scores or risk scores representing composite behaviours were

determined during repeated meal preparations in the model domestic environment' Thus it can be concluded

that increased meal preparations in the model kitchen were not subject to a familiarity effect' Food safety

behaviours did not worsen or improve during the course of five meal preparations'

Observation results indicated that important composite food safety malpractices such as inadequate cooking,

cooling and storage, failure to wash and dry hands when necessary' unsafe use of chopping boards and

knives, potential contamination of the preparation environment and potential contamination of end products

with unclean utensils or hands, were consistent over the pedod of five repeated meal preparations of a

Chicken Korma and Chocolate Mousse. Thus, it may be concluded that single observations of meal

preparations in the model domestic kitchen are a true representation of food safety malpractices that may be

implemented when the same meal is prepared on more than one occasion.

Further research is required to determine the consistency of generic food safety behaviours implemented

during repeated preparations of different meals in the model domestic kitchen. In addition, the reproducibility

of generic food safety malpractices between different meal preparations needs to be assessed'

Recommendations for future consumer food safety research can be found in Chapter 9'0'
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CHAPTER 7.0

DESIGN, DEVELOPMENT AND APPLICATION OF A

SOCIAL MARKETING APPROACH TO FOOD SAFETY EDUCATION.

T.l INTRODUCTION

A contemporary approach to health education, known as 'social marketing', has been reported to be

successful in improving health-related behaviours. To date such an approach has not been applied to a food

safety education initiative in the UK. This chapter utilises data collected from Chapters 3'0, 4.0 and 5.0, as

well as from this chapter, to develop a social marketing food safety education initiative' For an outline of the

social marketing process see Appendix 7.1.

7.2 REVIEW OF' LITERATURE.

Mishandling of food in the epidemiology of foodbome disease (as described in Chapter 2.0) underscores the

need for consumer education in food safety (Ehiri and Morris, 1996). However, effective food safety

education strategies to bring about behavioural improvement of food safety practices have been lacking'

Indeed, review of the effectiveness of Canadian food safety education found that only 7%o of studies

identified were consumer orientated (Campbell et al. 1998)'

Many health and social problems have behavioural causes that are a result of every day, voluntary activities

(MacFayden et al, 1999). Effective health communication shategies are required to bring about behavioural

change to alleviate or at least reduce the risk of such problems. However, changing behaviour to improve

peoples, lives is not an easy task (Andreason, 1995). Although traditional approaches to food safety

education may raise awareness of food safety issues (Griffith, 2002) such approaches do not necessarily

result in behavioural change. Indeed, numerous studies have shown that behavioural change rarely occurs

simply from the provision of educational information, and use of the community-based social marketing

approach is considered to be a preferable alternative to information based campaigns (McKenzie-Mohr,

teee).
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Social marketing has been defined as'the application of commercial marketing technologies to the analysis,

planning, execution and evaluation of programmes designed to influence the voluntary behaviour of target

aucliences in order to improve their personal welfare antl that of their society' (Andreason, 1995, p7). Thus,

social marketing is a social change strategy that provides a structured framework for the organisation of

initiatives to promote voluntary behavioural change that is socially beneficial (Bryant and Salazar, 1998;

Lefebvre and Rochlin, 1997).Inaddition, social marketing is a method for empowering people to be totally

involved and responsible for their own well being (Lefebvre, 1992). Distinctive features and concepts of the

social marketing approach include consumer orientation, exchange theory, audience segmentation and

analysis, formative reseatch, channel analysis, the marketing mix (product, price, promotion and placement)

and process tracking (Lefebvre and Flora, 1988), The most fundamental social marketing concept is

consumer orientation (Hastings and Haywood, 1991). Consumer orientation concerns an understanding of the

consumers, reality without imposing preconceived ideas upon them (Lefebvre' 1995). Ultimately it is the

consumer who guides decisions through the social marketing process, including problem definition, setting

objectives to segment the market and achieving objectives by means of the marketing mix (Hastings and

Haywood, l99l). preparation of a strategic plan is critical for a successful social marketing campaign

(Andreason, 1995) and indeed social marketing offers a logical planning process (MacFadyen et al. 1999)'

Bryant (1999a) has outlined six key phases to the social marketing process: initial planning, formative

research, strategy development, programme development, progr¿ülme implementation and tracking and

evaluation.

The initial planning phase of social marketing requires identification of a segmented, target audience and

specification of a realistic and measurable behavioural objective for the initiative. The population at large is

composed of individuals with different ages, sexes, social classes, family influences, educational

backgrounds and religious beliefs and thus, not everyone has the same perceptions, attitudes and behavioural

traits (Hastings and Haywood, 1991). People are therefore grouped to relatively analogous audiences

(Maibach and Holtgrave, 1995) to form a'target audience'. Precise definition of the target audience enables

variables that may affect the communication strategy to be grouped (Wright, 1999). The target audience can

then be segmented according to demographic, geographic, psychographic and behavioural variables

(Maibach and Holtgrave, 1995). Segmentation of the target audience can also be based upon parameters of

health behavioural theories (Lefebvre, 1995). The Transtheoretical Model (lTM) is considered to be the

most widely used model for segmentation in social marketing applications (Andreason, 1995)' The model
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suggests that consumers move through five stages of change -pre-contemplation, contemplation, preparation,

action and maintenance- (Prochaska and Diclemente, 1984) when improving health-related behaviours. Use

of this model for audience segmentation to an appropriate 'stage of change' has been successful for a variety

of health-related behavioural initiatives including smoking cessation (Prochaska and Diclemente, 1998), drug

problems (Tejero et al. 1997) and cancer screening (McCorrnack-Brown et al, 1999).

An overarching concept at the basis of social matketing initiatives is that the prograrnme planning is focussed

upon achieving the stated behavioural objective (Lefebvre and Rochlin, 1997). Thus, specific behaviours that

need to be adapted to fulfill the behavioural objective need to be identified (McCormack-Brown, 1998b).

Furthermore, for evaluation purposes it is important that the desired behavioural change associated with the

objective can be measured (Forthover, 1998).

Social marketing strategies are heavily influenced by what is learned from the targeted consumers

(Andreason, 1995) and the formative research phase facilitates an in-depth analysis and understanding of

consumers, psychological and social factors that influence the desired behavioural objectives (Bryant and

Salzar,l998). Indeed, as Hastings and Haywood (1991) have stated 'to communicate successfully' we have to

understand our audiences' point of view - we have to climb into their skins' and walk around in them"

Formative research methods used for social marketing can include quantitative surveys that provide

representative and generalisable data, and qualitative data from in-depth interviews and focus group

discussions. Focus group research can provide meaningful information that is not available through other

research techniques (Betts el at. 1996). Furthermore, it is reported that focus group findings can make risk

communication more effective (Desvousges and Smith, 1988). Indeed, the focus group is unique from other

research methods as it allows for group interaction and a greater insight as to why certain opinions are held

(Kruegar, 1994). During formative research, information detailing perceived costs, barriers and benefits of

implementation of the behavioural objective need to be identified to inform the developmental process of the

communication strategy based on the notion of 'exchange theory'. Exchange theory is a concept that

highlights the relationship between price and perceived benefit (Ling et al' 1992) and thus, the inclusion of

messages based upon a voluntary exchange of costs for benefits (Lefebvre and Flora, 1988; McCormack-

Brown, 1998c) features in many social marketing approaches. A problem frequentþ encountered by social

marketers is that behavioural objectives often have invisible and intangible benefits (e.g. better health,

decreased risk of illness), which are difficult to portray, and it is only the consumers' own actions that can

generate such benefits (Andreason and Kotler, 1991)'
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In addition to the provision of information for intervention development, exchange theory and initial strategy

development, forrnative research is required for the pre-testing (evaluation) of ideas, messages and methods

with representatives of the target audience, before implementation of the initiative (Lefebvre and Flora,

1988). The process of pre-testing materials has been found to be effective for determining if newly developed

health education materials are truly appropriate and will ultimately be understood (Salazar, 1998). Indeed,

such feedback from çonsumers is crucial for communicating risks more effectively (Desvousges and Smith,

lggg). It is considered that this step in the strategy development caî'save a campaign from misdirected

approaches ' (Andreason, 1995, P92).

Strategy development of a social marketing initiative is centered around the marketing mix (Bryant and

Salazar, 1998). Marketing is essentially about getting the right product, at the right price, at the right time

presented in such a 'way as to successfully satisfy the needs of the consumer (Hastings and Hayward, 1991).

Thus, the marketing mix refers to what are historically the four pillars of marketing programmes - the four

P's -'Product, Price, Promotion and Placement' (Lefebvre, 1992)'

product: A product may be defined as a tangible, physical product (e.g. nuhitional supplements, sewices

(e.g. medical examinations) or behaviour(Ð (e.g. breastfeeding, use of seatbelts, healthy eating) (Bryant,

1999b; Weinreich, 1996). In addition a product may be intangible such as good health or self-

empowerment (Hastings and Haywood, 1991). To be marketed successfully, the product must be a

solution to the problems that consumers consider to be important and of benefit that they truly want

(Bryant and Salazar, 1998).

a

o

a

price: price represents the costs that the consumer must accept to obtain the product (Kotler and

Zaltman, 1971). Most frequent costs associated with public health programmes and healtþ lifestyle

practices are time, effort, embarrassment, loss of pride and dignity and the discomforts associated with

giving up life-long habits (Bryant,l999a).

promotíon: This component of the marketing mix is the means by which the health promoter

communicates the product to the consumef (Hastings and Haywood, 1991). The resultant

communication strategy for a social marketing initiative should include the following four elements: the

benefits to the target group; reasons why the target audience should respond and attend to the

communication; the specific actions the audience should undertake in response to the communication;
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the tone or image should be appropriate for the message and for the understanding of the target audience

(Lefebvre, 1992). Additional requirements for development of effective promotional materials have been

described in Chapter 2.0 and Chapter 4.0.

pløcement: Public health interventions require a variety of char¡rels through which the messages,

products and services can be delivered to the target groups. Identification of life-point-paths can also

uncover potential channels to reach certain audiences (Lefebvre and Flora, 1988). Channel analysis is

key to the development of a social marketing placement strategy. Such analysis intends to maximise the

,reach, and impact of promotional interventions. Communication channels selected for placement of

interventions and messages should be ones the target audience come into contact with on a regular basis

(life-point-paths) as well as those perceived to be credible (NFSD' 1999)'

It is considered that social marketing may be the most developed approach to public health communication

(Maibach and Holtgrave, 1995) and use of social marketing has proven to be an immensely powerful tool for

effecting massive behavioural change (Andreason and Kotler, 1991; SMI, 2001) particularly in developing

countries (Ling et at. 1992). Examples of the numerous successful social marketing applications in developed

countries include smoking cessation (Crowell, 1999; Hastings et al. 1994), increased immunisations (Bryant

and Salazar, 1998), nutritional supplementation (Bryant and Brown, 1995; Hammerschmidt et al. 1999;

Lefebvre et al. 1995; Samuels, 1993), cancer screening (McCormack-Brown et al. 1999; USF / Best Start,

1998), physical activity (Fridinger, 1999), adolescent drinking (Macintosh et al. 1997) and water fluoridation

and dental anesthesia (Hastings, 1999). Internationally, application of social marketing to food safety

education has been limited, and social marketing food safety education initiatives have mainly been

implemented in USA and developing countries. Indeed, in USA, Sutton et al. (1997) applied social marketing

to food preparation behaviours at BBQ's. Target audiences were defined as younger men and messages were

targeted according to segmentation into 'low-germ concerns' and'high-germ concerns' (Sutton et al. 1997).

More recently the social marketing approach has been adopted to increase the impact of the nationwide Food

Thermometer Education Campaign in the USA (FSES, FSIS, USDA, 2001). In the UK, an investigation to

assess the potential application of food safety to social marketing has been piloted in a small-scale study

(Redmond et al. 2000). Findings from the pilot study showed that social marketing processes, principles and

developmental techniques can be utilised for food safety education (Redmond et aL 2000)' Nevertheless, to

date, no food safety education initiatives based on a social marketing approach been implemented in the UK'
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7.3 AIMS A}ID OBJECTIVES.

7.3.1Aims.

Apply and implement the principles and concepts of social marketing to food safety education.

Design food safety interventions using the social marketing approach'

Formulate a social marketing strategy for a targeted, community food safety education initiative.

7.3.2 Objectives.

¡ Determine a segmented, target audience, a behavioural objective and behavioural determinants as part of

the initial planning of a consumer food safety social marketing initiative.

o Analyse quantitative research findings from Chapter 3.0 and Chapter 4.0 denoting responses from

representatives from the target audience.

¡ Conduct qualitative formative research to ascertain an in-depth understanding of the target audience'

¡ Identify perceptions ofthe behavioural objective and determinants, components ofexchange theory and

perceptions of consumer food safety education.

¡ Implement a channel analysis to inform the placement strategy'

o Develop tailored food safety interventions using qualitative and quantitative formative research findings.

¡ Evaluate developed intervention materials using qualitative and quantitative methods.

r Formulate a social marketing strategy using the marketing mindset (product, price, promotion and

placement).
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7.4 METHODS.

7.4.1 Introduction.

A plan outlining the key design and developmental stages of the following social marketing based food safety

initiative can be found in Appendix 7.1. To maximise the consumer orientated nature of the educational

initiative, a selection of methods have been used for strategy development. Such methods include a review of

previous research and epidemiological data, qualitative and quantitative formative research methods and

qualitative and quantitative evaluation methods.

7,4.2l.nitia;l planning of social marketing process.

7.4.2.1 Delermination of tørget øudíence.

Determination of the target audience for the social marketing food safety education initiative was

predominantly based on an analysis of previous observational data detailing consumers' food safety

behaviour and microbiological contamination of the kitchen environment (see Redmond et al. 2001). The

selected target audience included consumers who frequently implemented food-handling malpractices, who

were found to contaminate the domestic kitchen with pathogenic micro-organisms, and who also

demonstrated implementation of some safe food-handling behaviours. In addition, epidemiological data was

reviewed to identify groups of consumers who were more vulnerable to risks of foodborne disease than

others. Responses to the food safety education questioruraire from Chapter 4.0 were also analysed to

determine consumer attitudes towards receptivity of food safety information. A review of approaches used to

segment the target audience in previous social marketing initiatives was undertaken to select an appropriate

means for audience segmentation for this social marketing initiative.

7.4.2.2 Determinatìon of community ín Cardíff to implement theÍood safety inítiøtive.

Electoral divisions of Cardiff, South Wales were analysed to identify where the largest percentages of

residents of a common SEG and age group lived. Such information was subsequently used to determine

communities where participants from the target audience lived. Thus, such identified areas of Cardiff would

form the locations where participants for the study would be recruited from and where intervention material

for the food safety education initiative would be placed. Identification of a test sample and control sample

was based on the two highest combinations of population group of age and SEG identified for study,
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7.4.2.3 Determinatìon of behøvíoutøl obiectíves ønd determinants'

Epidemiological data from England and Wales (Evans et al. 1998; Tirado and Schmidt, 2000) was examined

to identify behaviours that have frequently contributed to outbreaks of foodborne disease in recent years.

observation findings from Chapter 5.0 of this thesis and previous research (Anderson et al. 2000; Griffith el

al. |999a;Redmond et at.2}}l;Worsfold, 1994) provided information detailing actual consumer food safety

behaviours. A review of such data was undertaken to determine the behavioural objective and behavioural

determinants that would form the basis of the social marketing initiative. Food safety behaviours associated

with high microbiological risks of contamination and potential for foodborne disease that were observed

more frequently than others were chosen to be the determinants of the social marketing objective in this

initiative

7.4.3 Formative research: quantitative data.

7.4.3.1 Attitudes towards behuviourul objectives ønd risks ussocisted with behøvíourøl determinsnts.

Data collected from the questionnaire entitled 'Attitudes and perceptions of food preparation practices' (see

Chapter 3.0) was analysed according to responses from consumers similar to those from the selected target

audience. Analysis provided quantitative data detailing attitudes and perceptions towards the behavioural

objective, behavioural determinants and associated risks of food preparation in the domestic kitchen. See

section 3.4 for methods used for analysis.

7.4.3.2 Attitudes and perceptions to food hygiene inþrmation soarces.

Findings from the questionnaire entitled 'Attitudes and perceptions towards food safety education' (see

Chapter 4.0) were analysed according to responses from consumers similar to those from the selected target

audience. Analysis provided quantitative information regarding preferred sources of food safety information,

organisations perceived to be most credible, most believed spokespersons, likelihood of picking leaflets up,

perceptions of television cookery prograrnmes and documentaries, and perceptions of the type of information

regarding the risks and consequences of food poisoning. See section 4.4 for methods used for analysis.

7 .4.4 F ormative research: prelimínary focus groups.

In this study, focus group discussions facilitated a thorough understanding ofthe target audience, in terms of

psychological processes, perceptions of the behavioural objective and determinants, perceptions of aspects of

food safety education as well as the identification of the life-point-paths.
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7.4.4.1 Pørticípant recruitment for prelimínøry focus groups.

Focus group participants were recruited using a local Market Research Agency (Beaufort Research Ltd,

Cardiff). Face-to-face recruitment interviews were held by field researchers using a specified recruitment

questionnaire (Appendix 7.2) and show cards (Appendix 7.3) in test and control communities to screen

potential consumers for suitability. Additional recruitment criteria for targeting and segmenting the chosen

population was required according to segmentation criteria presented in section 7.5.1. Recruited participants

were given an 'invitation' (Appendix 7.4) to confirm dates and times of focus group arrangements. The

Market Research Agency also sent personalised letters to participants to confirm arrangements and

agreement for participation in the discussion group. Participants were also telephoned the day before the

group as a further reminder. Transportation to each session was provided, if required, and an incentive (f20)

was offered by the Market Research Agency for participation in the research.

7. 4. 4. 2 P r elimínary fo c us g ro up co-o rdi nøtio n.

Three focus groups were co-ordinated on separate occasions and each lasted 90 minutes. Participants from

two groups were residents from the test community and participants from one group were residents from the

control community.

Each discussion group was held in a private house in Whitchurch, Cardiff, and consisted of between six and

nine participants. Participants \¡/ere seated facing each other in an open plan kitchen / dining room area. Each

group was moderated by a non-biased, trained professional and co-moderated by the researcher from UWIC.

A general plan was provided by UWIC as a basis for the 'discussion route' (see Appendix 7.5). Each focus

group began with an open-ended discussion about general food safety issues. Perceptions ofthe risks offood

poisoning, barriers, costs and benefits of the specific behavioural determinants, self-efficacy, values, risks

and responsibility for safe food preparation and most and least common locations perceived for getting food

poisoning were also identified. Furthermore, life-point-paths of the target audience were determined.

Opinions and preferences for message design and intervention type were also determined using stimulus

materials (see Appendices 7.6, J.7,7.8,7.9). An article about the consequences of a food poisoning illness,

hazards and risks was also read to the group (see Appendix 7.10). Discussions were recorded using audio-

tapes and mini-discs which were transcribed by the researchers at Beaufort Research and UWIC.
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7, 4. 4. 3 Quantitativ e c han n el an alysís.

To obtain quantitative data about the shops, amenities and other locations that consumers from the target

audience frequented in Llanrumney, a simple, short questionnaire (see Appendix 7.11) was developed and

distributed to participants in focus groups from the test community. In addition, the questionnaire was given

to test participants after their first food preparation session (see Chapter 8.0). Completion of this

questionnaire enabled definitive identification of locations where interventions should be placed within the

test community.

7.4.4.4 Analysis of preliminary focus group data.

A detailed content analysis of all hanscriptions was carried out by the researcher at UWIC. A manual

categorisation of transcriptions involved a 'cut and paste' process whereby relevant and common food safety,

and food preparation issues were highlighted in transcripts which were then grouped and pasted onto index

cards. Such index cards were then organised and filed in an appropriate order.

7.4.5 Initial intervention development.

Intervention types, formats and terminology selected for promotional material development were

predominately based upon qualitative data collected from focus groups (section 7.4.4) and also quantitative

data collected from questionnaires (section 7.4.3). A preference for message formats, respected

spokespersons, most favourable intervention sources and life-point-paths were identified. Highly focussed

messages and interventions for the target audience were produced, (Appendices 7.12,7.13) and findings were

used to develop 'The Marketing Mix' which formed the basis of the food safety social marketing strategy.

The computer programs Adobe Photoshop 5,5, Microsoft Powerpoint 7.0 and Microsoft Publisher were used

during the development and design process.

7.4.6 Formative research: evaluative focus group.

7.4.6.1 Participønt recruítment for evaluøtive focus gtoups.

Participants from the test community who had participated in the preliminary set of focus groups (7.4.4) were

telephoned by the market researcher and asked if they would participate in a second, follow-up discussion

group. As before, participants were sent a standard letter from Beaufort Research confirming arrangements,
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and subsequently telephoned prior to the group as a reminder. Transport to the group and incentivisation

occurred as described in section 7 '4.4.1

7, 4. 6. 2 Ev øluativ e fo c us I ro up c o -ordinøtio n'

The evaluative focus group took place after the preliminary focus groups had been analysed' The putpose of

the evaluative group was to obtain additional information detailing the target audiences' perceptions of food

safety intervention materials. In addition, the group was required to pre-test 'initial interventions' that had

been designed and developed from data obtained from the preliminary focus groups'

For location and co-ordination of the evaluative focus group see section 7.4.4.2. The evaluative focus group

discussion lasted 90 minutes and consisted of 10 participants from the test community all of whom had

attended one of the previous focus groups. A discussion plan (see Appendix 7.14) was provided by uwIC for

moderation of the discussion. The group was largely based on stimulus materials to determine appropriate

size of wording for leaflets and posters, appropriate terminology of food safety descriptions, a comparison of

pictorial and worded messages to promote food safety behaviours and appropriate pictures to be included in

intervention material. Furthermore, an evaluation of actual material types devised from preliminary group

discussions occurred (Appendicies 7.12 and 7.13). As before, discussions were recorded using audio-tapes

and mini-discs which were transcribed at the market research company and by the researcher at UWIC.

7.4.6.3 Anølysis of the evaluative focus group'

As described in section 7.4.4.4, a detailed content analysis of the transcription from the evaluative focus

group was undertaken by the researcher at UWIC to categorise common food safety issues discussed in the

focus group.

7.4.7 Final intervention development and evaluation'

Amendments to the ,initial interventions' designed from preliminary focus group findings were made

according to responses from the evaluative focus group in terms of format, content and appearance'

7. 4. 7. 1 f ntervention' evøluøtion pack'.

To ensure that the final interventions designed and developed by the researcher at UWIC were appropriate

and ,liked, by members of the target audience, a questionnaire was sent to participants from the target

audience who had participated in the focus groups (n:24)' Participants were sent a letter (see Appendix
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7.15), stamped addressed envelope (SAE), questionnaire to complete (Appendix 7 '16) and 'Evaluation pack'

(Appendix 7 .17). The'Evaluation pack' contained copies of all of the printed final intewentions. Participants

were asked to complete the questionnaire and return it to UWIC in the SAE, A f5 supermarket voucher was

offered as an incentive for the return ofcompleted evaluation questionnaires.

7.4.8 Strategy develoPment.

A strategy was developed using all formative research findings from the target audience. The strategy

included a realistic plan with a specific measurable behavioural objective and a clear statement of overall

goals, description oftarget audience, and approaches used to influence behaviour. Strategy development was

largely centred around formation of the Marketing Mix, including product, price, promotion and placement

strategies.
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7.5 RESULTS.

7.5.1 Initiat planning of the social marketing approach.

Initial planning of the social marketing initiative included identification of a target audience (for test and

control communities), determination of a means for segmentation of the selected target audience, and

determination of a behavioural objective and behavioural determinants.

7.5.1.1 Determinstion of tørget øudience.

The target audience was identified as older females (aged 60-75 years old) from SEGs C2,D,E'

Rationale for selection of older consumers (aged 60-75 years):

. Older adults are reported as being more vulnerable and susceptible to foodborne disease than younger

adults (Smith, 1998).

. Findings from a previous consumer food safety observation study (Redmond et al. 2001) indicated that

older participants (aged 60-75 years) implemented more food-handling malpractices than other targeted

audiences under investigation (young mothers and single young males). In addition, the largest

proportion (60%) of positive isolations of Campylobacter from end products, on kitchen surfaces / cloths

occurred after food preparation sessions undertaken by older participants (aged 60-75 years).

. Many older consumers (aged 60-75 years) believed that they implement all food safety measures during

domestic food preparation effectively, however, when observed this has not been found to be the case

(Griffith et al. 1999a).

. Results from Chapter 3.0 suggest that significantly more older consumers (opposed to younger

consumers) have expressed positive attitudes for a number of food safety issues relating to actions

associated with cross contamination, cooling and storage of foods. However, observational results have

shown that corresponding food safety behaviours were inadequate (Griffith et al. 1999a).

Rationale for selection of female consumers, and participants from lower social classes:

. A larger proportion of females prepare meals on a daily basis (80% of females prepare meal on daily

basis and 20%o of mal'es) (Nicholaas, 1995).

. Eighty five percent of females aged 65-74yrs old prepare every meal in a household, opposed to 34Vo of

men (Nicholaas, 1995).

. A previous consumer food safety observation study has indicated that females (aged 60-75 years)

attained a higher average risk score (6,830) than males of the same age (4,778) and thus frequently

implement food safety malpractices and consequently increase the risk of food poisoning. In addition,
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Campylobacter was isolated more frequently from the kitchen environment / end products after food

preparations were carried out by females (Redmond et al.200l)'

Older participants (aged 60-75 years) from lower SEGs were observed to have higher average risk scores

than participants from higher SEGs (Redmond et al. 2001).

Assessment of individual food safety behaviours from previous research, (Griffith et al l999a;

Redmond et al. 2001) and from data collected in Chapter 5.0 has indicated that older female consumers

from lower SEGs failed to implement control for many specific food safety actions, such as hand-

washing and failure to wash or use separate chopping boards or knives between raw and RTE foods.

Receptivity of older females (aged 60-75 years old) from lower SEGs to food safety education'

. Overall, targeted consumers were found to have a positive attitude towards receiving information about

safe food preparation practices and are also receptive to food safety education information.

. All consumers from the selected target audience indicated that they would be prepared to listen or read

food safety advice.

. The majority of consumers (86%) were confident that their current food safety behaviours do not give

rise to the risk of food poisoning and 7l%o indicated that they always carry out all of the necessary food

safety precautions that are kno'wn during food preparation.

Consumers from the selected target audience (older females aged 60-75years from SEGs C2, D, E)

constituted the representative source of consumers from test and control communities for developmental and

evaluative formative research in this chapter and for food preparation sessions in Chapter 8.0.

7. 5. 1.2 Audience segmentøtion.

The Health Action Process Approach (HAPA) (Schwarzer, 2000) was used as a structure for segmentation of

the target audience (see Appendix 7.18). The HAPA combines many of the processes / elements used in

previous social cognition models and places them in the context of a stage theory as in the TTM.

Participants for focus groups in this chapter and observed food preparation sessions in Chapter 8,0 were

recruited according to the motivational stage of HAPA. This stage consists of the following components:

self-efficacy, outcome expectations and threat appraisal (accounting for attitudes towards severity of illness

and perceptions of personal vulnerability). The recruitment questionnaire included three questions related to

risk perceptions, outcome expectancies and perceived self-efficacy (Appendix 7.2). ldeally, a recruitment

questionnaire with more questions based on the HAPA for segmentation of the target audience would have

been preferred to ensure that recruited participants fitted the same motivational stage of the HAPA. However,
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the market researchers were unable to conduct a longer recruitment questionnaire due to time constraints and

practicalities of recruiting participant quotas in the given time. As a consequence, qualitative data relating to

cognitive perceptions of the HAPA was obtained from preliminary focus groups.

7.5.1.3 Determìnstion of test and control communíties ìn Cardffi

The areas of Cardiff where the highest proportions of older adults aged 60-75 years in SEG C2, DIE were

determined as Llaruumney and then Fairwater. It was decided that Llanrumney would be the test community

and Fairwater the control community (see Appendix 7.19). Both communities were located a significant

distance apart, which was an additional consideration, so that members of the control community would be

unlikely come into contact directly with any intervention material placed in the test community.

Z.S.I.4 Determination oîthe behøvìourul objective snd behavíourøl determìnønts.

A review of previous observational data detailing consumers' food-handling behaviour highlighted that

control measures to prevent specific cross contamination actions are not correctly implemented by many

consumers from the target audience. Data from Chapters 5.0 and 6.0 as well as other observational studies

(Jay et at. t999a; Griffith et at. 1999a; Redmond et al. 2001; Vy'orsfold, 1994) showed that participants very

rarely washed and dried their hands adequately or immediately after handling raw poultry and / or used clean

or separate equipment / utensils for preparation of raw poultry and RTE foods. In addition to this, recent

research and epidemiological data indicated that cross contamination is frequently associated substantial

microbiological risks and incidence of foodborne disease in the UK (see Chapter 2.0)'

B ehaviour al obj ectiv e :

à Improvement of food safety behaviours including implementation and maintenance of control

measures to prevent cross contamination of pathogenic micro-organisms from raw chicken to

food preparation surfaces and RTE foods.

B eh av i our al d etermin ants :

Ð Effectivef and immediate hand-washing and hand drying after touching raw chicken'

Ð Use of separate or adequately washed" and dried utensils between preparation of raw

chicken and salad vegetables / cooked ham, or preparation of salad vegetables and cooked

ham before handling raw chicken.

à Prevention of contamination of the preparation environment from RCP.

. Effective hand washing / drying includes use of hot water, soap ot detergent followed by rinsing and use of an

uncontaminated hand towel or disposable paper towel (Griffith et al. 1999a).

r. Adequate washing / drying of utensils includes scrubbing with hot water, detergent and an uncontaminated cloth'

followeá by rinsing aiO Orying using an uncontaminated 'T'-towel or paper towel (Griffith et al. 1999a).
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7.5.2 Formative research: quantitative findings from Chapter 3.0 and Chapter 4'0'

7.5.2.1 euøntitøtive Jindings: att¡tudes and perceptions towørds food se$ety in the domestic kitchen.

To increase our understanding of consumers from the target audience, correlations between attitudes and

perceptions towards food safety behaviours in the home have been identified from responses to the

questionnaire entitled 'Attitudes and perceptions towards food preparation practices' (Chapter 3.0). The

sample consisted of 100 consumers that represented a cross section of the population of Cardiff. Findings are

as follows:

. positive attitudes towards the use of clean utensils for food pteparation, cooling and storage were

significantly correlated with older respondents and negative attitudes towards the same food safety

issues were correlated with younger respondents'

. Where significant differences between male and female responses to attitude statements 'ùr'ere made,

results showed that female respondents had expressed more positive attitudes towards food safety

issues than males.

. No strong, significant correlations were identified between SEG and attitudes towards food safety

behaviours in the home.

. No cor.relations were determined between SEG and variables associated with risk, control and

responsibility for food safetY.

. A significant negative correlation was determined between age of respondent and perception of risk of

illness. Older respondents were associated with the perception of a lower personal risk of illness from

food poisoning aftî,'I their own food preparation than younger respondents'

. A significant positive correlation was determined between personal responsibility for food safety and

age. As age ofrespondent increased, so did perception ofpersonal responsibility for food safety,

. Older respondents considered there to be less chance of getting food poisoning from hospitals and old

peoples homes than younger respondents.

The following findings have been taken from the above mentioned questionnaire from Chapter 3.0 and are

based on fesponses from consumers aged 55-65+ years and SEGs C2, D and E, (similar to the target

audience) who accountedfor 9o/o of the original sample (n:9). Findings are as follows:

Overall, consumers aged 55-65+ from lower SEGs expressed largely positive attitudes towards actions

related to the behavioural objective and behavioural detetminants.

All consumers from this target group agreed that the use of clean utensils / equipment is essential when

handling cooked foods.

The majority of consumers agreed that it is better to use different chopping boards for the preparation

of raw and cooked meats.

a

a
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a The majority of consumers expressed an attitude denoting that paper towels are more useful in the

kitchen than J-cloths,

A comparison of perceptions of risk, control and responsibility between the target group of consumers

and a cross section of the population of Cardiff indicated the target group perceive themselves to have a

lot, but not total responsibility for food safety, have a very low risk of illness after their own food

preparation and have full control over food safety during their own food preparation.

As for consumers from a cross section of Cardiff, consumers aged 55-65+ years, SEGs Cz,D, E ranked

their 'own home' as the least likely location to acquire food poisoning.

a

a

a

7.5.2.2 Quøntitative Jindings: ultìtudes and perceptíons of aspects of food safety education.

To increase our understanding of consumers from the target audience correlations between attitudes and

perceptions towards food safety education have been identifred using responses to the questionnaire entitled

'Attitudes and perceptions towards food preparation practices' (Chapter 4.0). The sample consisted of 61

consumers in Cardiff of all ages and SEGs. Findings are as follows:

Overall, positive attitudes w€re expressed towards aspects of food safety education. No attitudes

towards this subject were correlated with age of respondent'

A significant negative correlation was identified between SEG and attitude towards hearing symptoms

and medical details about food poisoning illnesses, thus, respondents from lower SEGs were associated

with not liking to hear such details*.

Respondents from lower SEGs were significantly correlated with indicating that information regarding

risks of inadequate food safety practices would not have any effect upon current food preparation

practices, such consumers were also correlated with not acting on any food safety information in the

pastx.

Consumers who were more likely to pick up leaflets (e.g. from the supermarket) were aged 45-64 yeats

old and from SEGs AB or DE. Older respondents were more likely to acquire food safety leaflets from

magazines / newspapers, the dentist and doctors.

Older respondents were significantly more likely to pick a leaflet up from the library than younger

respondents.

No SEG / age group was significantly conelated with watching TV documentaries about food safety or

TV cookery prograrnmes. Overall, more than half of the respondents indicated they are likely /

extremely likely to watch a TV documentary about food safety'

Respondents from older age groups were significantly correlated with not considering the radio, fridge

magnets and t-towels to be preferable sources of food safety information*.

A negative correlation was determined between SEG and commercial advisory councils in terms of

credibility of information provided.

Respondents from a lower SEG were significantly correlated with being unlikely to believe food safety

information delivered by a scientist.

*Such issues were investigated further in focus group discussions.

a

a

o

a

a

a

Chapter 7 238



a

a

a

a

a

a

a

The following findings have been taken from thc above mentioned questioruraire from Chapter 4.0 and are

based on responses from consumers aged 55-65+ years and SEGs C2, D and E, (similar to the target

audience) who accounted for I l% of the original sample (z:7). Findings are as follows:

The majority of consumers similar to those from the target audience indicated that they are more likely

to take notice of specific food safety messages than generalised messages,

Although 50o/o of the sample expressed an indifferent attitude, no older consumers from lower SEGs

indicated that stories about cases of food poisoning would not lead to improvements in their food safety

behaviours. Furthermore, a minority of respondents indicated they did not like to hear about the

symptoms and medical details about food poisoning.

The majority of consumers from this target group thought that personal experience of food poisoning

had a greater chance ofimproving food safety behaviours than education.

Eighty six percent of consumers from the target group suggested that information about the risks of

inadequate food safety practices may change their current food preparation practices, no respondents

indicated the contrary.

The superrnarket and the library were ranked as the most likely locations where food safety leaflets

would be picked up.

A newsreader was the spokesperson who was most likely to be believed for delivery of food safety

information, followed by EHOs, medical doctors and health educators. Politicians and TV personalities

were spokespersons least likely to be believed.

Most preferred sources of food safety information included food packaging, advice from the doctor /

health visitor, recipes, leaflets, TV cookery programmes and posters'

Most trusted / credible organisations to provide food safety information were determined as being the

Health Education Authority (HEA), supermarkets, Food and Drink Federation (FDF) and Health

Promotion units.

7.5.3 Formative research: preliminary focus group findings.

preliminary focus group (r:3) findings suggested that the majority of participants prepared raw chicken on a

frequent basis. Types of chicken based meals prepared included roast dinners, casseroles and curries. 'When

prompted, preparation of meat based salads appeared to be a popular meal amongst participants. Chicken was

perceived to be a relatively safe meat 'as long as you're careful with it''

Tables '1 .1,7.2 and7.3 detail summarised focus group findings denoting perceptions of general food safety

issues, specific behavioural determinants, cognitive influences related to HAPA and perceptions of food

safety education.

a
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Reported data.

Responses detailing the severity and consequences of
food poisoning illnesses were mixed. Some participants

acknowledged that food poisoning can be a serious illness

with long term repercussions, others thought it was a

minor illness lasting a short period of time.

The majority ofparticipants could recall an experience of
food poìsoning and short term and long term

consequences were discussed. Perception that there is a
greater risk from getting a cold than food poisoning.

Some participants indicated inaccurate knowledge about

the incubatìon period of time from food consumption to

possible onset offood poisoning illness.

It was thought that individuals most at risk from food
poisoning were the elderly -people older than themselves.

These people were thought to be more vulnerable because

of weaker immune systems and therefore they are less

able to fight illnesses such as food poisoning.

Most participants felt that their own food preparation

practices in the home were safe. A higher risk ofgetting
food poisoning was associated with food prepared and

consumed outside of the home.

Food poisoning was atttibuted to faults where the food

has been bought rather than preparation faults in the

home.

Participants expected the implementation of certain food
preparation practices to result in food safe for
consumption.

Participants from al'l thtee groups indicated that they had

high levels of food safety consciousness.

Partìcipants considered themselves used to thinking and

maintaining levels offood safety and hygiene in their
home kitchens all of the time.

Some participants said that they didn't actually think
about food safety a'll of the time because it was second

nature / common sense to them.

Few participants associated thoughts about food
preparation with bacterial contamination and pathogens.

Self-efficacy was high amongst participants from all
gfoups.

Experience, age and common sense were all given as

reasons for their capability and knowledge re: safe food
preparation.

The old fashioned way ofdoing things perceived to be the

best way.

Participants appeared to be familiar with the fact that

bacteria or 'germs' do exist, yet confusion re: where they

exist.

Hazards associated with meat / food preparations were

most frequently refened to as 'germs'.

Salmonelln, Listeria and E.coli wete associated with food

poisoning illnesses, but not specifically with hazards of
meat / food preparation,

Table 7.1 Main findings from preliminary focus groups: general food safety issues, specific behavioural

determinants, cognitive perceptions related to HAPA.

Influencing
factors.

Food poisoning
risk severity /
consequences and

threat to health.

Knowledge about
food poisoning.

Individuals at risk
from getting food
poisoning.

Petception ofthe
home as a location
for getting food
poisoning,

Outcome
expectancies.

Volitional thought
plocesses before
and during food
preparation.

Self-efficacy

Knowledge of
pathogens.

Participant quotes from all preliminary focus

gtoup discussions.

'l realise some cases are exlremely severe'

'llell anything can happen' 'Dire'

'You get d lummy bug that's it'

'lts an øwful thing to go through'

'Bul you know you're going lo gel over
Salmonella'

'Not that many people tliefrom Salmonella

'lfyou've taken afood and there'sfood
poisoning it will reac! on you within lhe four
hours of tøking it'

'lIlhen we say the elderly we mean people okler
lhan us, because lheir immune system is .. less'

'By the time you're 78 you haven'l gol il in you
tofight something like that (Salmonella), have
you?'

'l think in estøblishmenls, nol necessarily in our
own homes' 'I think íts edting oul'

'You'd like to lhin you woukln'l gel it in your
own home'

'l bought a cod in the market and lhal gnve me

foocl poisoning'

'I think all meal is safe d its cooked properly'

'It's gol lo be cleon'

'l think you're always aware of it dyou're in the

kilchen'

'lts jusl somethíng lhat you jusl do, and you're
not even thinking aboul it'

'It really doesn'l pãss through your thoughls too

much in your own home'

'I think its jusl habit"I think ils jusl rouline'

re: washing raw chicken' .,. because i'm lhinking
ofthe bacteria,.,,l wash the inside ofthe body'

'Anyone our age,. I would thínk they know what
they are doing'

'Iye've grown up to it...but youngslers, theyiusl
open the wrdp, put it in lhe oven, oh dear'

'It's the old way of tloing it'.., 'You go back lo
the olden days'

'It's dífferent generations when it boils down to
ít'

'I think it's jusl natural lo us' 'lts virlually all
common sense isn'l il'

'lt's experience lhrough lhe years isn'l il'

'It's exposed to the air isn't it, this is where lhe
germs are, in the air'

Re: germs: 'lhey go flying trcund don'l they, in

the frtulge'

'l dways cook ít (meaf), overcook it, lo gel ritl of
lhe thingíes'
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Reported data.

Knowledge of 'cross contamination' was vaded.

Some participants were familiar w
about e.g. of cross contamination i
others had never hea¡d of the term

understand the concept.

A widespread unprompted understanding ofthe concept

of the need for hand-washing / hand drying during food

preparation for'hygiene teasons' was determined.

When the actual process of hand-washing / hand drying

was discussed inadequate ptactices were thought to be

appropriate by particiPants.

Many participants avoided using soap for hand-washing,

Paper towels were frequently used for hand drying
pufposes.

A widespread unprompted understand'ing of the need for
use of separate / adequately cleaned utensils between raw

chicken and RTE foods was determined.

Participants were familiar with the use of, and term

'bleach', and unfamiliar with 'sanitiser'.

Many participants considered rinsing chopping boards /
knives between RC and RTE foods to be acceptable for
food safety.

The majority ofparticipants reported washing RC under

running water before preparation. This was considered to

be good practice among the majority of participants.

Bariers to undertaking hygienic food practices were

thought to be time, lack ofthought and lack ofroutine.

A banier fo¡ the failure to use soap for hand-washing

during food preparation / washing -up was skin initation.
To prevent this from happening participants would only
rinse hands and utensils as a means for washing.

A 'lack of understanding / knowledge was observed

regarding the need for soap for adequate washing.

Safe food preparation for family, the prevention ofthe
feeling of overwhelming guilt for making another family
member ill from unsafe food preparation.

Benefits of implementation of behavioural determinants

included avoidance of fìnancial and impracticalities of
being ill.

The most popular initial response as to who is responsible

for food safety was the 'individual'.

When prompted, outside soutces such as supermarkets,

farmers, inspectors and the Govemment werc thought to

also have a level ofresponsibility too.

The Govemment was assocìated with the banning of food

products rather than provision of food safety information'

Risks were considered to be a part ofeveryday life, and

were discussed in the context of consumption of food

from sources outside the home- it was 'chance' whether

safe or unsafe food was purchased for consumption.

Responses from different groups were mixed as to the

amount ofcontrol an individual has for food safety.

Some participants were pessimistic and thought that a

great deal ofrisk was associated to the amount of control

an individual has.

Those participants that felt that they had full control were

able to list how they had such control during food

preparation.

Tabte 7.1 continued.

Influencing
facto¡s.

Cross
cont¿mination

Perceptìons of/
understanding of
behavioural
determinants:

Hand-washing
and hand drying,

Perceptions of
behavioural
determinants:

Use of separate /
adequately
cleaned utensils
between raw
chicken (RC) and
RTE foods.

Other cross
contamination
actions.

Barriers.

Benefits

Responsibility

Risk.

Control

Partìcipant quotes from all prelimìnary focus
group discussions.

'Ilsing the søme knife, the same board, lhal's a

cross contdminalion'

'l've never heard ofil'
'I think ifyou're spreading germs if I touch the

tap with a dirty chicken Jìnger'

'Make sure you wash hancls, frequenlly,. as much

ds you can, ils doesn't matter how mony limes'

'I normally put mine uwler the cold tap, leave it
running antl .... splosh aboul'

'l put washing-up liquid, Fairy, I give it a good

old scrub and lhen run lhe laP'

'I don't neetJ to use soøP'

'I don'l use soap, I iusl use hol water'

'Never have them logether, raw and cooked

footls, because you're lransþrring rtw medl onlo

a cookecl meal'

'l normally wipe mine down with vinegar and

waler'

'what I do is put a bit ofbeach in o bottle and a

bit olwoter in dnd sPray it'

'I don't use soap, just under hol water'

I always washes my chicken,, always washes il
antl tlries it beþre I cook it'

'You don'l need to use soaP'

Re: hand-washin g 'Some people areiust plain
lazy and they wouldn't think of it anyway,,,. they

jusl trouldn'l think ofwashing lheir hands'

'For a sturt its lime consuming really isn'l il?'

'I gel rough hands, really sore hands....its
because lhey are in the water all of the lime'

'I tlon't thínk the everytlay woman woukl have

time lo remember lo fill n bowl'

'You have to cook safeþr yourfamily'

'I can'l aîord lo be ill'

'Yourself really.. it's tlown lo yourself'

'Ile tlo rely on the mønufaclurer putling lhe good

foods on the shelflor us to buy it in all good løith
thalwe're buyíng gootlfootl isn't it'

'the governmenls to blame'

'lhere's always a risk isn'l there, lhere's a risk in

everything'

'You're laking a chance aren't You?'

'Ifthere's germs slill there that's beyond your

control isn'l it'

'l've got conlrol over mine ' (re: food safety)

'rve haven'l got control at all'

'As hard as you try to be clean and whalever,
you've got no control'
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Reported data.

Preference for simple leaflets, such as Leaflets D, E and

G, All groups favoured the format and content of
Leaflet A.

Preferred leaflets directly related to them i.e, directed
for 'the consumer' and 'the kitchen'.

Leaflets B and C were considered su'itable for school

children. Leaflets F and H were particularly disliked.

The poster was thought of as an effective sou¡ce and

channel of communication because it was eye catching
ând attractive,

The majority ofparticipants liked the idea offood
safety information on a kitchen magnet as a reminder to

implement appropriate practices.

Stickers were not thought suitable for the target
audience, and were thought more appropriate for school

children.

Many participants liked the idea of having the magnet
stuck on their ftidge at home.

Participants indicated that they liked watching TV
documentaries.

Information provided from televi sion documentaries
was considered to be credible.

The majority of participants recalled watching TV
cooking programmes fo¡ entertainment value and

general interest.

TV chefs were mentioned (unprompûed) for their'lack
of good hygiene behaviour.

It was felt that such programmes were making bad food
practices seem acceptable and they were perceived as

being and unhelpful, yet potential source of food safety
information.

Participants in the groups stated that they did use

recipes and rarely found food safety information
incorporated in the methods.

It was felt that the recipe example provided to the group

was too long, detailed and would be time-consuming.

Participants indicated that previous reports regarding
food safety had been read in local and national

newspapers.

"IableT.2Information obtained from preliminary focus groups to aid choice of intervention materials.

Interyention type.
Participant quotes from all pteliminary focus
group discussions.

Perception of
leaflets (see

Appendìx 7.6).

Perception of
posters.

Reminder aids

Television
documentaries.

Television cooking
pfogrammes.

Food safety
information
incorporated into
recipes (Appendix
7.e).

Newspaper

'You seldom pick up a leaflet .... about hygiene'

'lls nice for us !o.. educdle ourselves'

'Its all righlfor us as people, we have time on

our hantls to read, but younger people wouktn't
sit down antl read all lhal'

'They ore pretty good really

'l'd hang i, (a poster) in my kitchen'

'I ltke the informalion on lhe big one' (the poster)

Re: do you need reminding about food safety:

'definitely', 'yes', 'always' 'all thetine'

Re: stickers: 'I wouldn't go with that, il's loo
gimmiclE'

Re: magnets: 'Oh they're excellenl' 'You coukl
keep il oul as a little reminder'

'l think that woulcl be nice in lhe home, iust sluck
on the lront olyour frítlge, jusl to keep you on

your toes really'

'il's convenienl to have on yourfridge'

' I w atc h do cumenta r ies I hey... . ma ke you aw a re,

alerl'

'Yes, I enjoy a good documentary'

'They should lead by proper example when

they're cooking to show'

'llell I've never seen him wash his hands, he'¡l
cut up lhe meal antl he'd never wash his hands'

'They use that towel hanging on lhe side'

'There's cooking on TIt, il's very good, bul il's
all of a rush, lhere's not enough lime'

'I sil and watch ít and crilicise il'

'when they cook on lhe TV, its all pink inside'

'I don't thínk they say much about hygíene in
recipes'

'I think they should' (put hygiene in recipes)

'l thínk anybotly, a lot of people would be lurned
of before they even starl'

'll's too much nnd very plaín antl very bland'

'l rettl it in the Daily Mail one day. I thought (re:
food safeTy) I'll rectd lhis through'

Re: reading things 'it prícks your memory all the

time, it makes you crwcrre if you eat somelhing'

'I've seen il in the paper as well'
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Reported data.

Many participants liked visual instruction e.g. the

layout ofthe fridge on Leaflet A (Appendix 7.6).

All participants thought that large text, legible
without reading glasses was important,

A definite preference for photographs and colour
was found. Use ofred for text ('danger') was

suggested.

Mostparticipants from al'l groups preferred Leaflet
A (Appendix 7.6) in terms of paper size and layout.

Leaflet D was also popular for similar reasons

(Appendix 7.6).

Many participants stated they liked the ten tips
found in Leaflet A (Appendix 7.6). Bulleted
instructions were considered to be preferable rather

than paragraphs of small text, like in Leaflet N.

Use of famìliar, understandable terminology was

considered to be a prerequisite fot message content.

Some partìcipants thought shock tactics were
required as part ofthe message content to ìncrease

awareness and realise importance.

The article read to participants was received by
mixed feelings. Some respondents felt anger and

disbelief that such a tragedy could happen.

Some participants felt that it would make people
think of the relevance of food safety to them.

Some partìcipants had read similar stories before
and were unsu¡e about the impact of such a story

Images ofbacteria shown to the groups received a

mixed response.

Many participants thought that inclusion of black
and white versions of the images may help people

understand that the bacteria exist on foods.

Colour versions of the bacterial images were not
recognised. Participants thought that they looked

more like coral, attract'ive food to eat or types of
crisps!

Table 7.3 Information obtained from preliminary focus groups to aid design of intervention materials.

Influential factor

Intervention design.

Message format.

Message content.

Shock tactics'

Perceptions of images
ofbacteria (Appendix
7.7).

Participant quotes from all prelim'inary focus group

discussions.

'Pictures yes, you could pickup a lea/Iet and not
have your glasses'

'A lot of peoplewon't gofor ít dit's gol small print
because lhey're goíng lo have trouble reading il'
'You tend to walk past n dull leaJlet, anylhing lhol
looks bright ancl colourful... you pick it up'

'Big wriling... so you can read il' 'Mdke it colourful
'deJinitely pictures I think'

'l woukln't reatl that one ..,because its all the same

colour.., it doesn't have any photographs on ít'

'this is a gootl one.,.,because the piclures are
showing you.,. and the chopping board it tells you

everylhing'

'l'd stick that on the door of my fridge' (re A4 inside
spread)

'lt's simple steps and thal ín itselfis suflìcient'

'I like it because in a sequence'

It's goocl this one isn't il...il's emphasísed up to I 0
simple sleps'

'l thinkfootl safety tips in the kilchen is good'

'Simple and lo lhe point' 'easy to lollow

'So you can understancl it'

'Il says food safety and the consamer 'you can see

whtrt lhey're lrying lo tell you' 'you're the consumer
aren'l you'

'There's gol to be something on there to lríghten
people lo be honest, lhey've gol to befrighlened into
it otherwise they're not going to clo il'
'Thal could occur to any ofus, so we'd want lo know
what to do in an inslance líke lhal'

'lts making you really aware lhal hygiene is very
import4nl'

'I thínk its gootl, regaruting hygiene, hygiene is
essenlial awl relale the slory, or vice versa'

'Youjusl lhínk, oh anolher one o/ lhose slorìes'

Re: what pictures would be useful for intervention
material: 'The germs in it' 'Transferring, you
know... cro s s co ntaminatio n'

Re: colour picturcs: 'You lend to say lhose prelty
coloured germs instead of errrgh! You wanl
something mo re ho r r ifying'

'lf ítwas inblackandwhile, maybe'

If I hadn 'l seen 'bacleria ' I woukln't know lhal was

bacleria to be honesl, I woukln't have known, I woulcl

have thoughl il was Spaghelli'

'Looks like cheesy wolsits gone pink'

Re: black / white pìctures: 'That would put people oJl'

'It shows us lhe dangers and things you know'

' An extract from an article was read in each focus group describing the unpleasant symptoms of an older woman who

died as a results of a food poisoning illness (see Appendix 7. I 0)
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7.5.4'Initial intervention' development.

preliminary focus group data was analysed and interventions developed were based on information obtained

from the target audience. Message content and terminolog) wera based on findings denoting target audience

perceptions of the behavioural objective and determinants, as well as perceived barriers, benefits and risks of

implementing the desired behaviours (see Table 7.1). The choice of type of intervention materials were based

on focus group findings presented in Table 7.2, and design andþrmat of interventions lryas based on focus

group findings denoted in Table 7'3.

photographs of appropriate domestic kitchen actions of the behavioural determinants were taken by the

UWIC researcher and scarned into the computer. Leaflets, posters, magnets and a newspaper article were

specifically designed for the target audience using the scanned photographic images and brief descriptions of

the food preparation processes. 'Initial interventions' can be found in Appendix 7 .12 and 7 '13 .

7.5.4,1 Additionul desirable ínterventions which were not used.

Attempts were made to arrange a talk at the local community centre for local consumers (including

consumers from the target audience), however it was found that only 4% (1124) of the test sample who

attended meal preparation sessions (see Chapter 8.0) attended the community centre OAP groups ('Women's

Guild', 'Monday afternoon group', and 'Pensioners Club'). In addition to this, there was no interest in

attending an independently arranged talk.

A discussion group, similar to the focus groups, would have been another beneficial method that had been

suggested for 'intervention' by consumers from the target audience. The aim would have been to discuss the

behavioural objective and determinants of the initiative. However, to get all of the participants who had

undertaken the food preparation sessions in a discussion group would create a sample where individuals were

not independent from one another. Thus, intervention discussion groups were not included as part of the

social marketing promotional strategy.

Inclusion of interventions involving TV chefs promoting food safety advice related to the behavioural

objective may have been beneficial to the social marketing initiative. However, it was not possible to recruit

such chefs due to financial and time limitations. Furthermore, placement of interventions on buses may have

been appropriate as many of the participants indicated that they frequently used public transport within

Cardiff. Consumers from the target audience also suggested they may read information if it was'in front of

them, whentravelling on the bus. However, financial limitations limited such a placement strategy.
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7.5.5 Formative research: evaluative focus group fÏndings

7.5.5.1 Shape of the leaflet.

A variety of shapes of leaflets were shown to parlicipants in the evaluative focus group. A unanimous

unprompted preference was obtained for leaflet A (an A4 sheet of paper folded into three panels) (see

Appendix 7.14). Responses obtained for each leaflet shape can be seen inTablel.4.

Table 7.4 Summarised consumer responses to a variety of leaflet shapes.

Letter
reference.

Shape ofleaflet. Response.

A.

B.

C.

D.

E.

A4 sheet of paper folded into 3

panels.

A5 with 8 pages (2 sheets of A4
folded once).

A5 with 4 pages (1 sheet of A4
folded once),

Unfolded A5 sheet of PaPer.

Unfolded sheet of A4 PaPer

'would pickup','ideal', 'nice size, '(in big print),'don't want to

have to go into bag and get glasses out'

'loo large','would have toþld it up tofit into bag','book size'.

'Depends what's on it'

'easy to look at','would pick up a simple fold','yes, prefer

without the opening pages as in (B)'

' not A5 on its own' ..' too flimsy','iust a piece of paper',' would

have to cram inþrmation on'

'deJìnilely not'

Leaflet shapes A and C were the most preferable leaflets formats. Generally participants thought that there

were too many pages in leaflet type B with potentially too much information. The least preferable formats for

leaflets were the A5 and A4 sheets of paper.

7,5.5.2 l(ord size ønd content.

participants repeatedly indicated that they needed the text to be bold and large so that it could be read without

reading glasses. The most appropriate size of writing was identified for text on leaflets. Information detailing

the same food safety message regarding effective hand-washing techniques using different levels of

terminology was evaluated. The majority of participants preferred the most simple terminology, for example,

the word 'germ' was preferred instead of 'bacteria', 'micro-organism' or 'Salmonellq'. The more

complicated descriptions of the hand-washing process were considered to be 'Iong winded '. Other participant

conrments were as follows 'you'd neetl to get the dictionary out', 'bit too complicated' and'you'd need a

scientist with you'. Thus, simple descriptions were used in intervention materials'

7.5.5.3 Responses to a vøriety of pictorial images.

A selection of pictorial images suitable for a leaflet were shown to the group for discussion. A cornment

regarding such images included 'raw chicken with knife on the (chopping) board, that's what we (tre talking

about, it says it all there'. Consumers indicated information about preparation of raw chicken and vegetables

should be described and illustrated using bright distinctive colours. Latge images of raw chicken with

bacteria wete not particularly liked, especially for the front cover 'You don't want to see germs, I wouldn't
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pick up leaflet with this picture on'. Othr.lr participants agreed that the pictures of bacteria were not'nice',

however, the majority thought such images would catch attention of people and therefore increase awareness.

Indeed, one participant said 'yes, they are not o very nice sight, so I think ... it would make people more

aware

7.5.5.4 Cover / title for leøflet.

Participants made a variety of suggestions about suitable text and pictorial images for the front cover of a

food safety leaflet relevant for people like themselves. It was considered that pictures werc 'far better than

words'and that photographic / pictorial images associating 'germs'with cleanliness would be of benefit.

Non-prompted examples for titles of food safety interventions included 'Hidden germs!', 'Germs spread

disease'and'Thinkbeþreyouhandle'and'Bqcteriais there!'. See section 7.5.5.6 forperceptions of thetitle

/ cover of the 'initial interventions'.

7.5.5.5 Pictoriøl images V worded descriptìons for interventìon materials.

A series of photographs taken in a domestic kitchen showing the correct process of adequate hand-washing

and hand drying were shown to focus group participants, followed by a written detailed description of

methods shown in the photographs. On the whole, consumers from the target audience preferred the

photographic images which were thought tobe'very effective','they're telling you to have the bowl ready,

else you transfer germs to the tap '. The pictures were also considered to be preferable because 'you've got

the water ready, it's more eye catching, it's right, it shows støges, from soapy hand-washing after the chicken

and then drying'. One participant thought that a written description was required in addition to the images

because 'it would make it sink in more'.

A series ofphotographs showing separate preparation ofraw chicken and salad vegetables, and appropriate

cleaning procedures for chopping boards and knives following preparation of raw chicken and before

preparation of salad vegetables were shown to participants in the discussion. Such images were shown

alongside detailed worded descriptions of the photographic images. Consumer perceptions were obtained,

and as for hand-washing and hand drying, the'pictures were (considered to be) more effective'.

7. 5. 5. 6 Evøluatio n of initiøl ìnterventions'.

All focus group participants approved of the chosen title for the initially developed leaflets ('Consumer

advice for the over 60's: safe preparation of raw chicken'). Responses from participants in the group

included, 'it mqkes youfirstly aware of what its about' 'it tells you straight ewey', and'for over 60's, that's

who it's for'. Altemative titles were discussed, and participants thought that the term'elderly'was

considered to apply to others older than themselves, and the phrase 'for over 60's' was 'not insulting' and

applied to people like themselves. The term 'seniors' was considered to be an American tenn, infrequently

used in the UK.
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The images of faded raw chicken pieces used for the front cover of the initial leaflets (Appendix 7.12)

developed were extremely disliked. Responses to these images included'I didn't like the chicken as itwas

dfficutt to see','looks like blobs of cotton wool, or fish', 'not at all distinctive '. Overall, participants did not

like the faded raw chicken images on the front of the leaflet, so such images were removed from all

interventions.

Respondents prefered the smaller, three-fold leaflets (Appendices 7 .12 a,b) opposed to the 45, 8-page leaflet

(Appendix 7.12c). Word size, descriptions and images were all considered to be appropriate and summarised

bullet points were particularly approved of. All focus group participants adamantly disagreed that the

information instructing 'not to wash raw chicken before preparation' 'was wrong because they 'believe in

washing raw chicken'.

Fridge magnets (see Appendix 7.13) designed and created by the researcher (from information obtained in

preliminary groups) were evaluated. Positive responses were given about all of the magnets and preferences

and suggestions were made. As for information in one of the leaflets developed, the magnet reminding

consumers not to wash raw chicken before preparation was not liked because the information tryas thought to

be incorrect therefore the magnet was removed from the promotional strategy. Evaluation of poster material

was obtained regarding size of text and content. Participants were satisfied that they could read the size of the

writing without having to put their glasses on.

7.5.ó Resultant social marketing interventions.

Appropriate changes were made to previously developed intervention materials in accordance with the

evaluative focus group responses detailed in section 7.5.5. A review of the initial leaflets by the researcher

also resulted in amendments to the text and content. Main changes included design of front cover, size and

shape of some of the leaflets and removal and addition of some information. The background images of raw

chicken on the leaflets were replaced with photographic images of hand-washing actions and chopping raw

chicken actions denoting 'what the leaflets were about'. The shape of A5 (8-page) leaflet was considered to

be far too long, and there was a unanimous preference for the A4 (3-fold) leaflet. This resulted in the A5

leaflet being withdrawn from the promotional strategy. Information detailing washing of raw chicken was

also removed from all of the intervention materials. Given the strong opinions expressed in particularly the

evaluative focus group regarding the need for this practice it was considered that inclusion of information

indicating such a practice was hazardous and not necessary may undermine and affect the credibility of the

rest of the information. Examples of resultant interventions can be found in Appendix 7.20.

Given the positive references in the focus groups about television as a useful source of food safety

information, a video documentary detailing consumer food safety in the home was included as part of the

social marketing promotion strategy. The video was based upon safe food preparation in the domestic kitchen
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and upon on the consequences of cross contamination of micro-organisms from raw chicken and included a

segment of an older female (like a consumer from the target audience) coping with a food poisoning illness.

Furthermore, the lead presenter of the documentary was a familiar newsreader. An evaluation of the video

documentary had previously been determined and received exhemely positive responses from consumers

(Griffrth et al. 1999a).

7. 5. 6. I Quantìtatìve evøluøtíon of resultant ìnterventions.

Fully completed evaluation questionnaires were returned by 63% (15/24) of focus group participants.

Overall, 72% (1941270) of responses to the content of both A4 (three-fold) leaflets were positive and no

participants thought descriptions given were too complicated, in fact 90%o of pafücipants thought descriptions

were suitable and relevant for people like themselves. Between 87-100% of participants thought the front

cover to the leaflets gave a clear indication of the content, 93o/o of pafücipants considered information in the

leaflets was relevant to themselves and97%o thought the text size was appropriate. More than three quarters

of participants rated the leaflets to be 'extremely useful' or 'useful', and marginally more participants thought

the chopping board leaflet was a more useful source of food safety information than the hand-washing and

hand drying leaflet. As for response to the leaflets,75%o (3231432) of responses to the content of all three

posters were positive. The content of the poster denoting facts and risks of raw chicken was considered to be

less clear than the other two posters. Similarly, more participants (67%) considered the posters denoting

hand-washing and hand drying actions and use of chopping boards and knives to be more useful and

noticeable than the poster denoting facts and risks ofraw chicken.

The newspaper advert was considered to be the most useful source of food safety information provided in the

'Evaluationpack'. Self-reported findings showed that630/o of participants read the South Wales Echo on a

daily basis, and a further 19% do so at least once a week, thus indicating that placement of information ur this

source is appropriate to reach large proportions ofthe target audience.

Half of the participants thought that fridge magnets were an extremely useful source of food safety

information, and 660/o indicated they would use the magnets in their own kitchen. Prefened magnets included

'Remember! Wash hands with soap immediately after handling raw chicken.' and 'Think before you handle'.

7.5.7 Placement of intervention material.

Quantitative data detailing life-point-paths can be found in Table 1.5 and qualitative findings to inform the

placement strategy can be found in Table 7.6. It can be seen that most frequently visited locations included

the Post Office, Co-op, Butchers, other food shops and newsagents. As expected, life-point-paths were

largely determined by which part of the test community participants lived. The majority of participants lived

near Countisbury Avenue and a few lived near Burnham Avenue and Llanrumney Avenue, thus, there was a

need to place interventions in all locations. Additional factors that influenced where interventions were
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placed included accessibility. Some establishments were unwilling to place posters or leaflets in their

amenity e.g. Boots the Chemist due to 'Company policy',

Table 7.5 A selection of quantitative life-point-paths of target consumers (n:33)

Location.

Frequency ofvisiting locations (% ofthe total).

More than once At least once a Less than once a

a week. month. month.
Never

CA Post Office.

CA Co-op,

CA Danish Bacon shop (Butchers).

CA Fruit shop.

CA Newsagents (1).

CA Newsagents (2).

CA Boots.

LA Newsagents,

LA Butchers.

Community centre.

CA Doctors,

67%

64%

49%

49%

42%

33%

30%

30%

2t%

t8%

6%

r5%

t2%

l8%

9%

t5%

0

36%

3%

3%

0

24%

6%

9%

1s%

9%

0

ts%

t8%

9%

t5%

6%

t5%

t2%

ls%

t8%

30%

42%

51%

15%

57%

60%

76%

54%

CA: Countisbury Avenue, LA= Llanrumney Avenue.

Table 7.6 Information from preliminary focus groups to inform channel analysis / placement strategy.

Influential factor

Placement.

Participant quotes from all preliminary focus group
discussions.

Re: leaflets 'if that went through you're letterbox you
would read it'
'You see posters in lhe butchers, but not on hygiene' -
'Danish bacon the butchers'

'I thinkyou're a bit too harassed in a supermarket,
you're getting your shopping and mighl put it in a bag
and not bother to read it'
'I(e'd go lo the community centre more often than we go
to the doctor'
'in the Post O/fice' 'In the chemist, that's another place

you're always in and out of'
'In a bingo hall!' 'I'd put it in the library'
'Ilhile you're waiting to see the doctor you're lookingfor
something to do, you read everylhing on the wall'
'Anywhere you might possibly wait'

'I don't think it would be amiss to put it (aposter) on a
bus because quite often you're just looking over the road,
but in fairly clear so you don'l have to put your glasses
on'
'they should have them in health centres as well'

'..and the doctors, they should have it'
'If you had that, (the poster) and then the leaflets
underneath.. it would catch your eye'.

Reported data.

Participants suggested a wide
variety oflocations for food safety
information to be placed in the
community.

Best venues for placement were
considered to be the doctors surgery
and community centres.

Participants indicated that they also
visited the post office on a weekly
basis and often purchased their
meat from local butchers.

Pharmacies and the local leisure
centre were also frequently visited
and some participants thought that
provision of such information in the
local library would also be
beneflrcial.

Posters should be placed where
participants would have time to
notice, register and read such

information.

It was thought that leaflets should

be posted thought their doors rather
than in locations to be picked up.
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7.5.8 Strategy development.

coAL oF socrAl MARI(ETING, FOOD SAFETYEDUCATION INTTTATM.

To improve food safety behaviours during food preparation by increasing implementation of food safety

control measures (Figure 7.1 a,b,c) to prevent cross contamination of pathogenic micro-organisms from raw

chicken to food preparation surfaces and RTE foods'

TARGET AUDIENCE.

Older females aged 60-75 years, from SEGs C2,D, E who live in Llanrumney, Cardiff.

Target audience segmentation was according to the motivation stage of the Health Action Process

Approach. Targeted consumers included those who had some prior knowledge of food safety practices

when preparing food at home, and also reported to understand that food poisoning can be a severe or

moderate illness. In addition, segmented, targeted consumers also thought that there are actions that they

can implement to reduce the risk of getting food poisoning at home.

a

a

a

a

a

a

o

APPROACHES USED TO INF'LUENCE BEHAVIOURS.

Use of interventions suggested by consumers from the segmented, target audience and development of

interventions was based on information obtained from consumers from the segmented target audience.

Repeated evaluations (qualitative and quantitative) of developed intervention materials.

Intervention messages targeted specifically for consumers who are 'over 60', using preferred formats.

Use of familiar terminology for messages attempted to visualise risks of the presence of harmful micro-

organisms present on ra\ry chicken. In addition, intervention materials presented quantified risks of the

transfer of such organisms from raw chicken to hands and RTE foods.

The target audience was informed (using quot€s from focus groups) about experiences (and therefore

potential consequences) of food poisoning experienced by local consumers of a similar age.

Message content forming the basis of exchange theory included promotion of the benefits (peace of mind

of safe food preparation and the prevention of illness to yourself and your family) of implementation of

the behavioural determinants in exchange for a small amount of time and effort. In addition, targeted

consumers indicated that preparation of safe food was a personal responsibility, and health of their

families was considered to be important to them.

Qualitative and quantitative charurel analysis findings provided information to aid effectual placement of

intervention materials.

a

a
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Figure 7.1 The Marketing Mix.

Product.

Food safety behavíours

Implementation of control a'

metsures: b.

Adequate hand-washing and hand drying immediately after touching raw chicken.

Use ofseparate or adequately washed and dried chopping boards and knives between

preparation ofraw chicken and salad vegetables / cooked ham, or preparation of salad

vegetables and cooked ham before handling raw chicken.

Prevention of contamination of preparation environment with raw chicken packaging.

Price.

Bagiers to implementation of appropriate food safety practices were repofied to be time, lack of thought and lack of

routine. Benefits of carying out appropriate food hygiene behaviours included peace of mind and the responsibility for

providing safe food for the family. Participants also commented that they couldn't afford to be ill in terms of time or

money.

In terms of exchange theory, promotional material offered advice suggesting a small amount of time and thought to

exchanged for 'getting things right', prevention of illness for themselves and their family and providing a good example

for people younger than themselves.

Promotion.

Tailored intervention materials used included specifically designed leaflets and posters, fridge magnets, a relevant

television documentary and newspaper article about the desired behavioural determinants.

Spokespersons for the television documentary included a relaxed and respected newsteader and family members who had

experienced food poisoning. Non{echnical or microbiological terms were used and the documentary was based in a

domestic kitchen. Attention was paid to the specific cross contamination actions, highlighting how easy bacteria can be

spread from a raw chicken around the kitchen due to inadequate washing and drying of hands and equipment. The

magnets were designed to constantly remind the target audience to implement the desired behaviou¡s. Message design for

the interventions used quotes from focus groups and terminology used by the target audience. Photographs of desired

practices and bright colours we¡e used as a basis for all promotional mate¡ials. The content of the leaflet, poster and

reminder signs included 'simple tips' of the specific cross contamination behaviours. Visual and worded explanations

were provided to illustrate the risk of harmful bacteria present of raw chicken. Participant quotes regarding unpleasant

experiences of and perceptions of food poisoning were included in promotion materials.

Hand-washing (3 folded) leaflet (see Appendix 7.20a).

Chopping boards (3 folded) leaflet (see Appendix 7.20b).

Five different magnets (see Appendix 7.20c).

Three A3 posters (all laminated) (see Appendices 7.20d,e,f).

A quarter page newspaper advertorial on Food Safety Advice for over 60's in South 'Wales Echo (see Appendix

20Ð.

One 30 minute TV documentary illustrating the severity of food poisoning illness and the luminous glow of cross

contamination around a domestic kitchen during preparation of raw chicken (see Redmond et al. 2001 fot

transcription).

c.

a

a

a

a

a
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Figure 7.1 The Marketing mix (continued).

Placement / distribution of intervention materials to test community.

+ Delivery of leaflets / magnets.

A coloured copy of each leaflet was hand delivered (anonymously) to each test participant home, though the post-box,

before 7am in the moming by the researcher. In addition to the leaflets, an envelope with a typed label 'to the occupier'

was hand posted to each participant house with five different magnets.

Additional leaflets (black and white d/s photocopies) were also delivered to houses either side of each participant house

and opposite each participant house where possible at the same time of delivery of test sample leaflets. At the same time,

envelopes with typed labels 'to the occupier' was also hand posted to each house with two different magnets. In total, 200

food safety leaflets and 378 magnets were hand-delivered to residents' homes in Llanrumney.

Colour printed leaflets were also distributed within the community in the Post Office, Doctors Surgery and local Library

+ Distribution of videos.

A total of 25 videos were posted (anonymously) to participant houses with a covering letter and form asking for their

opinion ofthe food safety documentary and questions were included to confìrm that the participant had actually watched

the video. Supermarket voucher incentives were offered for the retum of the survey and a SAE to 'Video survey' was

enclosed (posted to a home add¡ess in Cardiff). A problem that occurred with this method is that there vr'as no

information available to determine whether individual test participants owned a video machine / television prior to

distributing the video.

+ Newspaperadvertorial.

To ensure that each participant had the opportunity to come into contact with the adveltorial placed in the South Wales

Echo, a newspaper was hand-delivered to each test participant house during the evening that the newspaper was in press.

+ Placement ofposters.

In total, 28 A3 sized colour posters were placed in Llanrumney community. The majority of posters were placed in the

following locations for aperiod of one month: The Post Ofnice, two local newsagents, Co-op, Spar, Danish Bacon Shop,

Library and Doctors Surgery on Countisbury Avenue. In addition to this posters were placed in athi¡d newsagents, 'Al'
foodstore and Lloyds Pharmacy on Burnham Avenue and Health cate shop and fourth newsagents on Newport Road.

Furthermore posters were placed in the 'Eastern Leisure centre and local foodstore on Llanrumney Avenue. The

researcher requested that several other shops and amenities would display the posters, however many other places

declined the offer for a variety of reasons, one being company policy.
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7.6 DISCUSSION.

7.6.1 Introduction.

Use of the structured framework and concepts provided by the social marketing approach facilitated

development of a consumer orientated, targeted food safety educational strategy designed to encourage

consumers to implement voluntary behavioural change. The following discussion outlines the social

marketing developmental process encompassing initial planning, formative reseatch, process evaluation and

intervention and message design. For the implementation and evaluation of the effectiveness of the initiative

see Chapter 8.0.

7.6.2 Initial planning of the social marketing process.

The initial planning phase of the social marketing initiative provided a foundation for the development and

implementation of food safety interventions. Key features of the initial planning process were determination

and segmentation of target audience and identification of a behavioural objective and behavioural

determinants.

7.6.2. 1 ldentiJicøtion of target audíence.

A review of previous observation data (Andersonet a|.2000; Griffrth et al. 1999a; Redmond et al.2001;

V/orsfold and Griffith, 1997b; Worsfold, 1994) facilitated the identification of a relatively analogous group

of consumers that implemented unsafe food-handling practices. This, plus a review of the risk status of

individuals using epidemiological data provided a clear rationale for the determination of a target audience.

The target audience was identified as older females, aged 60-7 5 years, from social groups C2, D and E. It is

widely reported that older consumers, namely the 'elderly' have a higher risk of contracting foodborne

illnesses (Buzby, 1995; Gerba et al. 1996; Ralston, 1995; Smith and Fratamico, 2000), indeed such illnesses

can be life threatening (Djuretic et al. 1996) due to age associated immune deficiency (Smith, 1998). In the

UK, the population of older adults is increasing (BBC, 2002) and findings from the United States have

reported that not only are 'elderly' consumers the fastest growing segment of the population, but also the

majority (18%) of diarrhoeal deaths that occur are to those aged >55years (Gerba et al. 1996). As a

consequence of such factors, targeted food safety education is required to improve food safety behaviours of

this group of consumers (Gettings and Kiernan, 2001; Hudson and Hartwell, 2002).
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It has been reported that a fundamental component of older consumers' (aged >60 years) independence is

their ability to prepare foods (Gettings and Kiernan, 2001), However, previous research has indicated that

food safety behaviours ofolder consumers (aged 60-75years) were worse than other targeted audiences such

as mothers with young children and single young males (Redmond et al. 2001). Furthermore, from the same

stttdy, Campylobacter was isolated from the end products, kitchen surfaces and / or cloths of after more than

half (60%) of food preparations undertaken by older participants (Redmond et al. 2001). Such findings are

concerning, especially given that Campylobacter was the most common pathogen detected from food

poisoning cases associated with consumers aged >65 years (Djuretic et al. 1996).

A consumer food safety observation study has determined that females aged 60-75 years implemented a

larger number of food safety malpractices during meal preparation than males of the same age (Redmond et

at. 2001). When considering that 85% of females aged 65-74 years prepare every meal in the household, as

opposed to 34%o of males (Nicholaas, 1995), the opportunities for contamination of the kitchen may occur on

a more frequent basis by females than males, simply due to the increased frequency of food preparation.

Target audiences chosen for social marketing initiatives are not usually based on the 'most in need'

(Andreason, 1995; Bryant, 1999a). Thus, although observational findings have shown that older females,

aged 60-75 years from SEGs C2,D,E frequently implement unsafe food safety practices, findings have also

shown that consumers from the selected target audience also implement some appropriate food safety conhol

measures during food preparation (Griffith et al. 1999a; Redmond et al. 2001; Worsfold, 1994). Findings

have indicated that consumers aged >65 years use both appropriate and inappropriate food safety practices,

were reiterated in self-reported data reported by Gettings and Kiernan (2001). Furthermore, analysis of

quantitative data from Chapter 3.0 of this thesis suggested that consumers from the target audience have an

awareness of food safety issues, indeed in some cases significantly more so than younger consumers. In

addition, consumers from the target audience assume a greater responsibility for food safety than younger

consumers, yet also perceive themselves to have a lower risk of food poisoning than younger consumers.

Given the risk status of the target audience, such a perception is of concem. Furthermore a perception of

optimistic bias may impede upon educational efforts (Weinstein, 1989). Analysis of quantitative data from

Chapter 4.0 indicated that consumers from the target audience have a positive attitude towards receiving

information regarding safe food preparation. Furthermore, such consumers are also receptive to food safety

education.
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Llanrumney and Fairwater were considered to be suitable geographical communities in Cardiff to focus upon

for this food safety education initiative. Both communities consisted of the largest proportions of targeted

consumers in Cardiff. Llanrumney was chosen to the test community (where the largest proportion of the

target audience lived) and Fairwater (where slightly fewer targeted óonsumers lived) was selected as the

control community.

7.6.2.2 Segmentøtion of target øudience.

The purpose of segmentation is to defîne an analogous subgroup of the target audience that have conìmon

'needs', values and perceptions. Identification of such factors, as well as distribution and communication

channels common to the segmented target audience increase the potential reach, and potential effectiveness

of the message (Lefebvre and Flora, 1988; McCormack-Brown, 1998d). As previously mentioned (section

7.2) Prochaska's TTM has commonly been used for segmentation of the target audience in social marketing

campaigns (McCormack-Brown, 1998e). However, use of this model has been found to be inappropriate for

food safety (Redmond et al. 2000). The food safety based social marketing study targeted consumers into the

'preparation stage of change' and using tailored interventions, the initiative aimed to 'move' the target

audience into the 'action stage of change' (Redmond et al. 2000). However, unlike other health-related

behaviours, such as smoking cessation, implementation of food safety behaviours is not associated with a

linear decision making process. Indeed, implementation of food safety behaviours involves a multiplicity of

decisions for a variety of complex processes. In addition, food safety practices may occur irregularly, so a

straightforward 'move' from thinking about implementing food safety behaviours to actually doing so is far

from straightforward.

In this study, the motivational phases of the HAPA (Schwarzer and Fuchs, 1999) was used to segment the

target audience. The HAPA retains components of TTM in terms of 'stage theory', however, is separated into

two phases - a motivational phase and a volitional phase. The motivational phase consists of cognitive

influences upon behaviours, which influence intention, and the volitional phase is based upon thought

processes prior to action, action and maintenance of action (Bennett and Murphy, 1999). Segmentation using

the motivational phase enabled the target audience in this study to be grouped according to cognitive

processes associated with risk, outcome expectancies, and self-efficacy. It is believed that in the motivation

phase of the HAPA the individual forms an intention to adopt a precaution measure to change risk behaviours

in favour of other behaviours (Schwarzer, 2000). FurtheÍnore, it is reported that the motivational phase of

this model is triggered by the perception of a threat to health, and Schwarzer, (2000) has stated that only a
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minimum level of threat is required to initiate consideration of change. If consumers have knowledge and

believe that they can take action to improve a health-related behaviour they may feel more inclined to do so

(Schwarzer and Fuchs, 1999). Outcome expectancies refer to the perception ofthe possible consequences of

actions, such as risk perceptions of food poisoning illness, and risk associated with food safety malpractices

and personal vulnerability. Targeted consumers were considered to have similar behavioural intentions

towards food safety practices. The target audience was segmented according to possession of some, not all,

knowledge about food safety practices when preparing food at home, recognition that the risk of food

poisoning illness could be moderate / severe (risk perception and threat appraisal), and capability of

implementing food safety actions (self-efficacy) to reduce the risk food poisoning.

The volitional phase of the HAPA follows the motivational phase and is made up of cognitive situational and

behavioural factors. Such factors were explored in addition to external barriers and resources during focus

group discussions and will be discussed in7.6,3.

7.6.2.3 Determinstion of the socíal marketing behavioural objective and behuviourøl determinønts.

A core element to the marketing mix, as part of social marketing is the 'product'. As previously described,

the concept ofproducts can include ideas, social causes and behavioural change (Lefebvre and Flora, 1988).

In the instance of this food safety education initiative, the product refers to behaviours, for example, the

implementation of specific safe food-handling actions

The products for this social marketing initiative were behaviours related to cross contamination of raw

chicken to RTE foods during food preparation. Observational findings from previous research and Chapters

5.0 and 6.0 have shown that cross contamination occurs frequently during preparation of raw chicken and

RTE foods in the domestic kitchen. For example, data from Chapter 5.0 showed ¡hat 100%o participants failed

to wash and dry their hands adequately at all times when necessary during food preparation, 77%o of

participants implemented inadequate food safety behaviours during preparation of raw chicken and RTE

foods and 60% of participants contaminated the preparation environment with RCP. In addition to this, cross

contamination has been implicated as a contributory factor in39%o of general outbreaks of foodborne disease

in England and Wales (Evans et al. 1998). Additionally, research has indicated that cross contamination is

substantially under-reported as a conftibutory factor for foodborne disease (See Chapter 2.0). Furthermore,

such actions are associated with substantial microbiological dsks (Redmond et al. 2001; Slader el al, 2001;

Worsfold and Griffith, 1996a). This data cumulatively provided a substantial base for establishing the
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behavioural objective and determinants. Thus the behavioural objective was defined as 'improvement of food

safety behaviours including implementation and maintenance of control measures to prevent cross

contamination of pathogenic micro-organisms from raw chicken to food preparation surfaces and RTE

foods'. Principle behavioural determinqnts of this objective included: adequate hand-washing and hand

drying immediately after touching raw chicken, use of separate or adequately washed and dried chopping

boards and knives between preparation ofraw chicken and salad vegetables / cooked ham, or preparation of

salad vegetables and cooked ham before handling raw chicken and prevention of contamination of

preparation environment with raw chicken packaging.

7.6.3 Preliminary focus group fïndings.

A central feature of social marketing is consumer orientation (Andreason, 1995). This requires that

consumers' needs and perceptions should drive health-related initiatives, as opposed to traditional expert

driven and top down approaches that have little consumer input (Lefebvre and Rochlin, 1997; Redmond el a/.

1999). Use of focus groups have been frequently employed during development of social marketing

initiatives (Quinn, 1998) and such discussion groups are known to be particularly effective for providing

information abottwhy people think or feel the way they do (Kruegar, 1994). Hence, it is considered that the

use of focus groups can help make risk communication more effective (Desvousges and Smith, 1988).

7. 6. 3. 1 S elf- efJì.cøcy, co ntr o I and r e s p o n s íb ilíty.

Perceived self-efficacy is considered to be crucial at all stages of the HAPA (Schwarzer, 2000), and indeed

fîndings from this study indicated that self-efficacy was high amongst participants from all focus groups.

Findings showed that consumers believed that their own personal experiences, age and common sense

enabled them to have the skills and capability to implement the desired food safety behaviours of this

initiative. However, concurring with furdings from Gettings and Kiernan (2001), this group of consumers

rely on knowledge from the distant past as a basis for their food-handling practices. For example, consumers

in this study indicated storage of all foods in 'larder' opposed to a refrigerator and use of vinegar to 'clean'

chopping boards after use were acceptable practices. Knowledge of cross contamination and specific actions

necessary for adequate implementation of behavioural determinants was varied. Corresponding with previous

research (Redmond and Griffith, 2003a) this study ascertained a widespread understanding of the need for

adequate hand-washing during food preparation and the need to use separate or cleaned utensils between

preparation of raw chicken and RTE foods. However, the majority of paficipants in all preliminary focus

groups in this study perceived inadequate practices that may result in indirect cross contamination of
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pathogenic bacteria from raw chicken to RTE foods to be adequate and safe. Such findings concur with

previous focus group research that indicated that mothers of young children also perceived inadequate

practices to be safe and adequate (Griffith et al. 1999a¡, Redmond et al, 2000). Findings from this study

suggested that consumers from this target audience did need to be provided with information detailing

correct, adequate hand-washing and hand drying practices and safe use of chopping boards / knives during

preparation of raw chicken and RTE foods. Thus, such information was provided in the developed

intervention materials.

Perceptions of the amount of control consumers have over their own food safety were varied. Focus group

findings corresponded to quantitative suryey results, both of which indicated that the majority of target

consumers were confident and believed that they had full control over their own food safety during food

preparation at home. Most of these participants were able to state how they had such control, by reporting

safe food-handling actions that they reported themselves to implement. As discussed in Chapter 3.0, such an

'illusion of control' can be an obstacle for health education when communicating information about food

safety hazards and risks to consumers (Hoorens, 1994; Weinstein and Klein, 1995). A minority of consumers

thought that if bacteria or'germs'were present in food that was bought into the domestic kitchen, it was

'beyond your control to prepare food safely ' . Thus, inclusion of information to overcome this and empower

the consumers to have control over their own food safety was considered to be important in developed

interventions. In an attempt to overcome notion of the 'illusion of control', realistic, quantified risks of

pathogenic bacterial contamination resulting from improper food-handling actions were included in

intervention materials.

Quantitative survey data denoting older female attitude responses towa¡ds responsibility for food safety

differed to qualitative findings from focus groups of consumers from the target audience. Seventy-eight

percent of older female consumers considered that manufacturers are ultimately responsible for the safety of

their foods, however, focus group participants thought that it was up to the 'individual'to be responsible for

food safety. Nevertheless, in focus groups, when prompted, the majority of participants thought that outside

sources such as supermarkets, farmers, inspectors and the Government also had a responsibility for safe food

production / regulation. Such findings reiterate the need for a shared responsibility for food safety between

industry and consumers (Griffith, 2000a), yet more emphasis needs to be given to personal responsibility of

consumers for their own food safety (Unklesbury e/ al. 1998). Such issues have been discussed in more detail

in Chapter 3.0. In terms of development of social marketing interventions for this educational initiative the
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focus of responsibility has been centred upon the consumer. For example, advice provided in interventions

,for the consumer' was highlighted on the front pages of leaflets and posters, and phrases such as 'Its down to

yOU!' were included in interventions to raise awareness of personal responsibility.

7.6. 3.2 Rìsk percepîìons.

The target audience perceived 'risk' to be part of everyday life and risks associated with food safety were

discussed in the context of consumption of food away from the home opposed to within the home. It was

generally felt that itwas'chance'whether safe or unsafe food was purchased for consumption. Concurring

with data representing a cross section of the population of Cardiff (see Chapter 3.0), and other research

(CFIA, 1998; MAFF, 1988; Mathias, 1999; Williamsoî et al. 1992; Woodbum and Raab, 1997) the majority

of consumers thought that their own food preparation practices in the home were safe and that there is a

higher risk of getting food poisoning from food away from the home. This illustrated the need to emphasise

inforrnation in tailored interventions regarding the risks of food poisoning associated with the home'

Focus group findings from this study indicated that some of the targeted consumers' perceptions of food

poisoning illnesses were inaccurate. In addition to this, perceived severity and consequences of food

poisoning illness were varied. Some participants acknowledged that food poisoning could be a serious illness

with long-term repercussions and this perception was usually supported with personal experience of food

poisoning. Other participants thought that food poisoning was a minor illness lasting for a short period of

time. Such findings concur with other reports denoting consumer perceptions of illnesses resulting from food

poisoning. For example, Endres et al. (2001) found that many American adults underestimate the potential

for foodborne illnesses and Leman (2001) reported that many UK consumers fail to recognise key clinical

features of foodbome illnesses.

Individuals most at risk from food poisoning were thought to be 'elderly' due to increased vulnerability and

weakened immune systems, yet the participants in the focus groups considered elderly people tobe'older

than themselves', suggesting that consumers from the target audience fail to recognise themselves as being

more susceptible to food poisoning than younger adults, Thus consumers from the target audience may

unknowingly put themselves more at risk from poisoning.
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7. 6. 3. 3 O utco me exPectancies.

Focus group participants indicated that they expected the implementation of certain food preparation

practices to result in food that is safe for consumption. It appeared to be understood that failure to separate

raw chicken and RTE foods could result in the transfer of micro-organisms from (e.g.) 'raw meat onto

cooke¿l meat'.Furtherrnore, it was recognised by some consumers from the target audience that consumption

of contaminated food could result in food poisoning.

7. 6. 3.4 Perceptions of behavioural determinants.

perceptions of a variety of written descriptions (see Appendix 7.8) of adequate and inadequate actions

relating to behavioural determinants 'were obtained from focus group participants' For hand-washing

practices, the description ,after touching raw chicken, rinse hands under rururing water' was considered to be

a realistic description of how the majority of participants reported to wash their hands after handling raw

chicken. A lack of understanding and knowledge was also observed regarding the need for use of soap for

adequate hand-washing amongst targeted consumers. It was also considered that the description describing

acceptable hand-washing practices was too time-consuming. Such focus group findings are inconsistent with

ptevious survey data that has indicated that the majority of consumers report to wash their hands properly

after handling raw meat / poultry Qay et at. 1999b; Nunnery, 1997). Thus, it can be suggested that

discrepancies occur between self-repofis of hand-washing and hand drying collected using qualitative focus

groups and quantitative survey research methods. In addition, qualitative data from focus groups may

represent a more accurate description of self-reported food safety behaviours than quantitative surveys' This

may be because focus group discussions offer a more relaxed and open means of data collection. Focus group

discussions also found that participants frequentþ reported using paper towels for drying ofhands, however,

such self-reported behaviours do not correspond with observational findings from Chapter 5.0 and Redmond

et al. (2001) and Griffith et al. (1999a),

Focus group findings indicated that consumers from the target audience had misconceptions about the safe

use ofchopping boards and knives after preparation ofraw chicken and before preparation ofRTE foods and

consequently reported unsafe practices. Although the majority of participants recognised the description on

Showcard 3, ,after cutting raw chicken on a chopping board.... wash with hot water and washing up liquid,

scrub with scourer, brush or unused cloth, rinse and spray with sanitiser and then rinse for a second time' as

being the most appropriate and safe method to use, many participants reported implementing the inadequate

.cleaning,procedure stated in Showcard 1, 'after cutting raw chicken on a chopping board ..... rinse under
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running water and wipe with a cloth'. The word sanitiser was not understood by many padicipants, yet

several participants commented that they use bleach when cleaning their chopping board after preparation of

raw meat. A substantial amount of previous survey based consumer food safety research has investigated

consumer usage of utensils for preparation of raw meal I poultry and RTE foods. However, no survey data

detailing specific self-reported methods of decontamination of utensils between preparation of raw meat I

poultry and RTE foods has been identified and so direct comparisons between survey data and focus group

findings from this study cannot be made. Further research is required to ascertain specific decontamination

methods employed to clean utensils after domestic preparation of raw meat / poultry and before preparation

ofRTE foods.

7.6.3.5 Bawìers, benetits and exchange theory.

In social marketing, the product (in this case, specific food safety behaviours) must be promoted as the

solution to what target audience perceives to be important and / or truly beneficial to life (Andreason, 1995)'

In addition, the benefits of implementing the product must be more highly valued than the benefits provided

by the barriers, known as the 'competition' (Bryant, 2002). Consumers in this study indicated the main

barriers to undertaking food safety behaviours required to fulfrl the social marketing behavioural objective

were time, lack of thought and lack of routine. Furthermore, as mentioned earlier, many consumers from the

target audience do not believe that they personally are at risk from illness resulting from food poisoning. This

barrier was also identified in the 'Thermy' social marketing based food safety education initiative in USA

(FSES, FSIS, USDA, 2001), A practical barrier for the failure to use soap for hand-washing during food

preparation and washing up was skin initation and as mentioned earlier, a lack of understanding and

knowledge was observed regarding the need for soap for adequate hand-washing. Benefits of safe food

preparation included the satisfaction of provision of safe food for the family, 'getting it right' and the

avoidance of overwhelming guilt for making another family member or individual ill. Thus, phrases such as

,A little more time..... for peace of mind' and 'How to control the harmful germs and protect yourself and

your family against food poisoning illness' were included to represent the notion of exchange theory' Thus,

overcoming a major barrier, belittled to a 'little more time' spent implementing food safety behaviours, can

provide the benefit of something that is of great importance to members of the target audience - peace of

mind and protection of themselves and their families from illness'
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7. 6. 3. 6 P er c eptio n s of ìnterv entio n m ater ials,

A selection of food safety education interventions used in previous health education initiatives were

evaluated in the preliminary focus groups to obtain unprompted feedback from the target audience denoting

preferable formats, content and overall perceptions of different intervention materials. The intervention that

was unanimously preferred by all focus groups was produced by the Meat and Livestock Commission

entitled 'Food Safety and the Consumer'. Other leaflets of a similar format (44, 3-fold) were also favoured.

Information presented as bulleted tips was preferred to paragraphs of text. All participants thought that large

text that was legible without reading glasses was important. Text found in leaflets provided by MAFF and the

Food Safety Advisory Centre (in the 1990's) in the UK was considered to be too small to read with ease.

Thus it can be suggested that interventions provided from such major institutions may have been ineffective

for educating older consumers, such as those in this target audience, about safe food preparation behaviours

and the risks of food poisoning. In terms of appearance, most participants from the focus groups preferred the

use of colour photographs and a short description denoting the food safety message written using familiar

terminology. However, some participants indicated they would find written food safety information more

interesting and informative. Leaflets with cadoon images were considered to be suitable for school children

and inappropriate for people like themselves. Phrases such as 'the consumer' and 'the kitchen' included in

the title leaflets designed by the Meat and Livestock Commission and Milton appeared to athact the target

audiences' attention, because it was clear who the leaflets were intended for and what the content was about.

Survey responses from target consumers indicated that they \ryere more likely to take notice of food safety

education based upon specific issues opposed to generalised messages. However, generalised messages have

formed the basis of the majority of haditional food safety education initiatives in the UK. A preference for

information to be presented upon specific issues favours the social marketing approach whereby messages

are targeted towards the specific behavioural determinants.

A variety of photographic images 'were shown to focus group participants and images of bacteria shown to

the groups received a mixed response. Colour images of the bacteria were not recognised - participants

thought they looked like ' coral' and ' qttractive food to eat' rather than pathogenic bacteria. Black and white

versions of the same images received a more serious response and it was thought that inclusion of similar

images into intervention materials may help other consumers understand the direct association between

bacteria or 'germs' and food.
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An article was read to consumers to obtain perceptions of fear appeals (Appendix 7.10) which could be

included as part of a food safety message for this social marketing strategy. Fear appeals (or shock tactics)

are considered to be persuasive messages that emphasise the harmful or physical or sometimes social

consequences of failing to comply with the message recommendations (Hale and Dillard, 1995). The article

described the unpleasant symptoms of food poisoning that a female from the same age group as the target

audience had experienced. Responses to the article were mixed. Some participants felt anger and disbelief

that such a tragedy could happen. Others thought that it would make people think of the relevance of food

safety to them. Other participants thought that they had read similar stories before in womens' magazines and

were unsure about the impact of such a story. Health campaign professionals are split in their opinions on the

usefulness of fear appeals (Hale and Dillard, 1995). It is reporled that behavioural change resulting from

shock tactics can be short-lived (Bennett and Murphy, 1999) and thus such messages may have limited

effectiveness (Austin, 1995). Nevertheless, the use of such information in health education is widespread and

three quantitative reviews have shown that inclusion of fear appeals in health education messages have had a

positive, persuasive impact influencing behavioural change (Hale and Dillard, 1995). Therefore, in response

to the feedback to the shock tactics article from the focus groups and potential for promoting better health,

inclusion of experiences of food poisoning illnesses (in the words of consumers from the target audience),

illustrating the consequences of food poisoning, were included into intervention messages.

Qualitative and quantitative perceptions of intervention types provided information to drive decisions

regarding the choice of format to promote food safety information to the target audience. Advantages and

disadvantages of different intervention formats have been discussed in Chapter 2.0. Quantitative data

indicated that consumers from the target audience thought that food packaging, advice from doctors and

recipes were the most preferable sources of food safety information, followed by leaflets, television and

posters. Although the concept of provision of food safety information in recipes was considered to be a

missed health education opporhrnity (Griffith et al. 1994), perceptions of food safety information within

recipes examined in focus groups were largely negative due to there being'too much information' to follow.

Thus, inclusion of recipes as a source for food safety information was not included rn this social marketing

initiative. In addition, as for food packaging, the provision of food safety information in recipes, for this

study may bias findings detailing the effectiveness of interventions in Chapter 8.0 by creating a direct link

between interventions in Llanrumney community and UWIC food preparation research.
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Findings from this study indicated that older consumers were more likely to acquire food safety leaflets than

younger consumers, and that leaflets were a preferable source of food safety information. The majority of the

focus group participants had not previously seen any of the food safety leaflets evaluated in the preliminary

focus groups. Indeed, one participant said 'you seldom pick up a leaflet... about hygiene'. Participants

considered that provision of information in leaflet form was more appropriate for people like themselves,

because they have time to read the leaflets, unlike younger consumers. In addition, many participants liked

the idea of being provided with leaflets as it enabled them to 'educute themselves'which was considered to

be'nice'. Findings from an American qualitative study denoting perceptions of written food safety

educational materials (pamphlets) found that consumers liked the concept of pamphlets because they could

keep them with recipes, cookbooks and in their pocket (Gettings and Kieran, 2001). Findings from this study

indicated that placement and method of acquiring leaflets may influence potential reach and consequent

effectiveness (see section 7 .6.6).

Qualitative and quantitative findings showed that other sources of food safety information that were

considered to be preferable by the target audience included posters and the media oftelevision. Perception of

posters was largely dependent upon size of text and legibility and placement (see section 7.6.6). The majority

of participants from the target audience reported watching television cookery prograrnmes and many recalled

having seen documentaries about food safety. Food safety behaviours demonstrated by TV chefs were

considered to be inadequate in focus group discussions, and improvement of such behaviours was considered

to be a good source of food safety education, however due to constraints of the study and practicalities of

such as intervention, such a source was not developed. However, the quantitative findings from Chapter 4.0

indicated that consumers who watch TV cookery programmes are significantly likely to watch TV

documentaries about food safety. In addition, positive responses were made during group discussions

regarding TV documentaries about food safety. Therefore, thus bearing the requirements of the behavioural

objective, the needs, perceptions and educational level of understanding of the target audience in mind, an

appropriate video documentary was selected for intervention. Quantitative data from consumers similar to the

target audience who answered the food safety education questionnaire indicated that the most likely

spokesperson that they would believe to convey food safety information'was a newsreader, The spokesperson

for the chosen documentary was Michael Burke, an older, familiar and well respected ex-BBC newsreader.

The documentary was also set in a domestic kitchen and had a very non-scientific, relaxed style that would

be familiar to the target audience. Subjects addressed within the documentary included concepts of cross

contamination, illustrated by the spread of illuminous gel representing bacteria on a raw chicken during
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domestic food preparation. In addition an older female, similar to the consumers from target audience

described the consequences of food poisoning.

Findings denoting reminder aids such as magnets for promotion of food safety education information from

focus groups and the survey (Chapter 4.0) did not correspond. Quantitative survey results indicated that

magnets were not considered to be preferable sources of information, especially from older consumers.

However, when shown examples of such magnets in focus groups, participants thought they may help to

remind them of food safety in their home kitchens and thus might help improve food safety practices. Focus

group discussions indicated that the use of magnets and small A4 sized posters for the kitchen were

particularly novel and useful as constant reminders 'you could keep it out as a little reminder'. Incidentally

the nation-wide food safety education campaign in the United States has included magnets as an important

source of information for consumers (Partnership for Food Safety Education, 2002). Therefore in response to

the positive qualitative formative research, design and creation of magnets promoting food safety information

occurred for this social marketing initiative.

As described in Chapter 4.0 the credibility of the health education information may influence the

effectiveness of the intervention(s). Older females from the target audience ranked the HEA, supermarkets,

FDF and Health Educators as most credible and trusted providers of food safety information. Thus, at the

bottom of all leaflets and posters, it was noted that the information was provided by 'Health Educators'.

7.6.4 Devetopment of social marketing intervention materials.

7.6.4.1 Inítìul development of sociøl marketing ínterventions.

Interventions developed after analysis of preliminary focus groups included three leaflets and a selection of

reminder aids (see Appendices 7.12 and 7.13), Design, content and terminology used were based on

responses from consumers from the target audience. Photographic images were used, with bulleted 'tips' for

instruction. Red text was used to denote 'danger' and larger text lvas use for ease of sight. Design of leaflets

included information presented on the centre pages of a three-fold-A4 piece of paper. In response to focus

group respondents suggestions, the centre pages were suitable for sticking up in a domestic kitchen as small

posters. Use of familiar terminology was used, appropriate for the understanding of the target audience.
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7.6.4.2 EvøIuatìon of ínitíal ìntervenlìon materials.

Evaluation and consumer orientation are key factors addressed during to social marketing initiative

development (Bryant, 1999b). It is considered that focus groups drawn from the target audience aÍe aî

appropriate method used for pre-testing intervention material (Downie et al. 1998). Evaluation at this stage of

development of the social marketing initiative is known as 'process evaluation'. Pre-testing aids

determination of material suitability and ensures design is 'on the right track' before the final interventions

are completed (Salazar, 1998).

Results from the evaluative focus group indicated that respondents from the target audience did not like the

larger, eight page A5 leaflet (seen in Appendix 7.12a) due to it being too 'book like' and'too large'.

However, participants unanimously preferred the 44, 3-fold leaflets (Appendix 7 .l2b,c). The main criticism

of the initial intervention materials developed, was the use of images of pieces of raw chicken for the

background design of all of the leaflets. Respondents from the target audience did not like such images,

which were considered tobe'unrecognisable','indistinctive' and'hqve a similar appearance to cotton wool'

rather than raw chicken. Appropriate word size and terminology was evaluated to ensure that final

intervention materials were designed as ideally as possible for legibility for older females aged 60-75 years.

As expected, simple, uncomplicated descriptions of food-handling processes and actions were preferred to

more scientific instructions. Overall, the evaluation of the content of the leaflets was positive.

Positive responses were obtained from consumers regarding food safety magnets. A common feeling

amongst participants regarding information instructing not to 'wash raw chicken was considered to be

incorrect and so was removed fiom most of the designed intervention material. It was thought that inclusion

of information perceived to be inaccurate may undermine the credibility of the remaining information so was

removed from most intervention materials. Continuing the application of 'process evaluation' of the social

marketing initiative development, initial intervention materials were changed to account for responses from

the evaluative focus group.

7.6.5 Evaluation of final interventions.

Final interventions (see Appendix 7.20) were quantitatively evaluated by consumers from the target

audience. Overall, responses to interventions were positive, thus justifying the acceptability of materials for

promotion of the specific food safety issues for the target audience.
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7.6.6 Placement of interventions.

Implementation of a channel analysis provided data to ensure that promotion of social marketing

interventions could be placed in life-point-paths of the target audience. Indeed, it is reported that careful

placement of health communication messages can facilitate an effective, cost-effective campaign (Weiner

and Brookes, l99g). eualitative data obtained from the focus groups about placement of intervention

material did not correspond with quantitative data. In focus group discussions parlicipants were asked where

they think the best places to put leaflets, posters and other information about food safety. Participants from

focus groups suggested that the best venues in Llanrumney were community areas such as the doctor's

surgery ,I thinkyou're more inclined to read it if you're sat in the doctors because you always wait ages

don 't you' or Community Centres ' I think it's a wonderful idea in the community centre' . It was thought that

posters should be put up where consumers would have time to notice, register and read them. Supermarkets

were also mentioned as being appropriate places for obtaining information about food safety. However, when

life-point-paths were identified using a quantitative channel analysis to determine how frequently various

local amenities in the test community were visited, it was apparent that the target audience did not visit

venues perceived to be best for placement of interventions on a frequent basis. Findings indicated that 90% of

the target audience most frequently visited the Post Offrce in Llanrumney at least once a week or more. Other

locations in test community that persons from the target audience visited frequently included the 'Co-op',

.Danish Bacon Shop', 'Fruit shop', 'Pharmacy' 'Greggs the Bakers' and 'Boots the Chemist" The majority

of locations visited by the target audience were along the main row of shops in Llanrumney on 'Countisbury

Avenue'. It was found that Doctors Surgeries were attended to by most of the sample, however, on a less

frequent basis. Thus, main locations for placement of large posters in the community were the Post Office,

local supermarkets and food stores listed above as well as other locations around the community that were

visited by the target audience.

Focus group participants indicated that leaflets posted through the letterbox with the post would receive more

attention than leaflets left in locations to be picked up. Therefore, leaflets and magnets were anonymously

posted through all of the participants' doors to ensure they were received.

participants commented about a variety of incidents regarding food safety and food poisoning that they had

read in the local paper (South Wales Echo). Furthermore, many focus group participants indicated they read

such a newspaper on at regular basis. Therefore, such a location was considered to be a suitable life-point

path to place additional tailored information for the target audience.
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7.7 CONCLUSIONS.

Use of a social marketing approach has facilitated the development of a consumer orientated, highly-focussed

food safety education strategy with tailored intervention materials. The structured framework provided by

social marketing supported the developmental process which included initial plaruring, formative research,

channel analysis, exchange theory, process evaluation and shategy formation. The resultant food safety

education strategy was based upon the concepts of the marketing mix (product, price, promotion, placement).

During the initial plaruring the target audience was determined to be older females aged 60-75 years from

SEGs C2, D and E. Geographical test and control communities in Cardiff were determined as Llanrumney

and Fairwater respectively. The target audience was segmented according to the motivational phase of the

Health Action Process Approach. Targeted consumers were segmented according to those who had some

knowledge of food safety in the home, recognised food poisoning could be a moderate or severe illness, and

possession of a degree of self-efficacy for reducing the risk of food poisoning.

A review of observational data from previous research and Chapters 5.0 and 6.0 indicated that actions

associated with cross contamination of pathogens from raw chicken to RTE foods required improvement to

prevent microbiological contamination of the domestic kitchen and reduce the risk of food poisoning. Thus,

Ihe products of this social marketing initiative were food safety behaviours including immediate and

adequate hand-washing and hand drying after handling raw chicken, use of separate / inadequately washed

chopping boards for preparation ofraw chicken and RTE foods or preparation ofRTE foods before handling

raw chicken. An additional behavioural determinant of the initiative included prevention of contamination of

the preparation environment with RCP.

In accordance with social marketing principles, quantitative and qualitative formative research findings were

central to the development of interventions, food safety messages and strategy formation. Overall it was

determined that attitudes of consumers from the target audience towards the behavioural determinants were

largely positive, holvever, perceived 'correct' behaviours were inadequate to control pathogenic

contamination in the domestic kitchen. The home was seen as an unlikely location for acquiring food

poisoning and consumers from the target audience were found to have a low perceived risk of illness and

people older than themselves were considered to be more susceptible to food poisoning illnesses. The target

audiences' perceptions of food poisoning illnesses were found to be inaccurate and underestimated and
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although the majority indicated they were responsible for food safety at home, some felt that they had no

control over preparation of safe food.

Identification of barriers and benefits to implementation of behavioural determinants occurred in focus group

discussions, and thus informed the concept of exchange theory, Therefore, the price to be paid for

implementing the desired behavioural determinants \ryas 'a little more time', in exchange for peace of mind,

empowerment and personal control to protect their own health and the health of their families.

Findings from preliminary focus group discussions were used to inform the promotional component of the

social marketing strategy, including material type, format, design, content and message. Pre-testing of initial

interventions enabled further improvement and tailoring of intervention designs based on target audience

perceptions and comments. Final intervention types devised included two 44, 3-fold food safety leaflets, five

magnets, three posters, a newspaper advertorial and a food safety video documentary. A quantitative

evaluation of final interventions received a positive response from consumers from the target audience.

Content of interventions was based upon the provision of images and simple descriptions illustrating the

processes required for adequate implementation of behavioural determinants. Design of the interventions

ensured that it was clear whom interventions were intended for and what information was about. Messages

were based upon the notion of exchange theory, empowerment, consequences of not implementing

behavioural determinants and raising awareness of the presence of 'harmful bacteria' on raw chicken using

visualisations. Terminology used in all interventions was based upon that used, and familiar to the target

audience, and information was presented at a suitable level of understanding.

The placement strategy was determined from formative research findings and a quantitative channel analysis,

Consumers indicated they were more likely to respond to leaflets that were posted through the letterbox with

their post than if placed in a community arca, thus developed leaflets were disseminated to test consumers

(see Chapter 8.0) in this manner. Life-point-paths were largely determined as locations for placement of

intervention materials. For example, findings showed that the majority of consumers from the target audience

visited the Post Off,rce at least on a weekly basis and thus placement of interventions in such a location will

increase potential reach and consequent effectiveness ofthe food safety education shategy.
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CHAPTER 8.0

EVALUATION OF THE EFFECTIVENESS OF A

SOCIAL MARKETING FOOD SAFETY EDUCATION INITIATIVE

USING THE OBSERVATION TECHNIQUE.

8.1 INTRODUCTION.

A summative evaluation of intervention effectiveness is considered to be an important component of any

health education initiative (see Chapter 2.0). This chapter utilises risk based observation (developed in

Chapter 5.0 and 6.0) to assess targeted consumers' food safety behaviours before and after implementation of

a social marketing based food safety education initiative (developed in Chapter 7.0)

8.2 REVIEW OF LITERATURE.

Evaluation of health promotion initiatives is required to athibute value to interventions (Ovretveit, 1998) and

a well-planned evaluation with easily measured outcome criteria is considered to be an integral part of any

intervention (HEA, 1996). Issues related to the evaluation of intervention effectiveness for changing health-

related knowledge, attitudes and behaviour have been addressed by several workers (Eiser and Eiser, 1996;

Ehiri and Morris, 1996; Loevinshn, 1990; Paul and Redman, 1997).

Data representing intervention effectiveness is known as an 'outcome measurement'. Such information can

be determined by implementation of a variety of evaluation process designs, including a descriptive design,

audit design, before-after design, comparative-experimentalist design and randomised-controlled

experimental design. Such approaches have been described by Overtveit (1998). An outcome evaluation

using one of the listed designs is considered to be part of the summative evaluation (Overtveit, 1998).

In the past, methods utilised to measure intervention effectiveness of health-related behaviours have largely

included use of surveys, direct and indirect observation studies and assessment of recorded vaccinations and

screening and attendance rates. In addition, some studies have assessed the recall of interventions and
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determination of intervention 'reach' to gauge potential intervention impact (Cole and Holand, 1986;

Montazeri and Mcgwen, 1998; O'Loughlin et al. 1997), The most informative method of evaluation used for

determining intervention effect should be directly related to aims of the health education initiative. Thus, the

use of surveys undertaken before and after intervention for evaluation of initiatives, that have aimed to

improve knowledge and / or attitudes of a health-related subject, can be considered to be appropriate for the

evaluation of such intervention effect. For example, Nichols et al. (1998) used a postal survey to evaluate the

effectiveness of a leaflet designed to change knowledge and attitudes about eating and health, and Stenberg-

Nichols and Schmidt, (1995) used a telephone survey to evaluate impact of the use of videotapes played in

grocery stores to increase awareness ofissues related to fat and cholesterol. However, given the discrepancies

between cognitive antecedents and actual behaviour discussed in Chapter 2.0 and Chapter 5.0, the use of

surveys is not always an effective means of evaluation of intervention effect, especially if the aim of the

intervention is to change behaviour.

The ultimate goal for social marketing initiatives is behavioural change (Andreason, 1995; Lefebvre, 1995)

and sustained behavioural change (McCormack Brown, 1998b). Thus, when determining the effectiveness of

community based social marketing interventions, direct measurement of behavioural change is advocated as

opposed to indirect measures such as self-reported practices or an increase of awareness, both ofwhich have

been described as unreliable indicators of behaviour (Griffith et al. 7995; McKenzie-Mohr and Smith, 1999).

Indeed, social marketers are not satisfied if, for example, people know more about healthy behaviours unless

they also practice them (Bryant and Salazar, 1998). In addition, a social marketing initiative is not considered

to be a success if, after intervention, the target audience only has a more positive attitude towards (e.g.) a

public health programme unless they actually attend the service advocated (Bryant, 1999a)' Social marketing

initiatives that have aimed to change specific health-related behaviours have evaluated the effectiveness of

programmes by monitoring the frequency that (e.g.) telephone calls are made to a free phone number, which

may be the 'call to action', or (e.g.) monitored the frequency of attendance to a cancer screening clinic

(Forthover, 1998).

Observation studies detailing specific behaviours provide valuable information detailing what people do, skill

deficits and behavioural sequences (McKenzie-Mohr, 1999). The observation technique is also useful for

evaluating behavioural compliance, particularly for behaviours where people are being asked to learn and

maintain new skills (Mckenzie-Mohr and Smith, 1999) as may be the case for food safety. Observation is not

commonly employed to assess intervention effectiveness or impact for practical and financial reasons'
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however, a few studies have used observation to evaluate the effectiveness of interventions that have

intended to improve adequate hand-washing behaviours in hospitals (Naikoba and Haywood, 2001) and in

schools (Early et al.1998).

Although the provision of food safety education as a means for improving food-handling has been widely

recognised (Rennie, 1995b), during the past 10-20 years, consumer food safety education in the UK has

received relatively little attention. A reason for this may be the lack of suitable means for assessing

intervention effectiveness (Griffith et at. 1995). Indeed, it is considered that unless educational strategies are

perceived be cost effective ,'no serious effort will be made to implement them' (Todd, 1989c)'

Evaluation of the effectiveness of food safety haining has often been measured by determination of self-

repofied practices and knowledge, which are not usually reflected in behavioural change (Ehiri and Morris,

1996; Mederios e/ al. 2001b). Indeed, an evaluation of a national domestic food safety campaign

implemented in New Zealand in 1999 was based upon a self-administered questionnaire relating to recall of

campaign messages and resultant 'behavioural changes' (Simmons et al. 2001) which were self-reported.

Although inherent biases in the evaluation method were recognised, and a high proportion of respondents

already reported desirable food safety practices, the campaign was considered to be effective (Simmons el a/.

2001). In the US, evaluation techniques employed to evaluate the nationwide 'Thermy' consumer food safety

education campaign have included epidemiological data, consumer food safety surveys, industry data

(regarding thermometer sales) and specific market surveys (Conely, 2002). In the UK, the evaluation of

consumer food safety education has largely been disregarded or based on survey responses. Indeed, the

impact of the firstphase of the FSA Food Hygiene campaign that was launched in 2001 has recently been

determined using an assessment of recalled interventions and reported knowledge (FSA, 2002c). Although

such responses may provide an indication of the reach and understanding of interventions, they do not

provide a measure of behavioural change, which the FSA are attempting to achieve. It is considered that

measurement instruments for the evaluation of food safety education are required (Mederios et al.200lb),
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8.3 AIMS AND OBJECTIVES.

8.3.1Aim.

. Evaluate the effectiveness ofa food safety education initiative using observation and risk based scoring,

8.3.2 Objectives.

. Select a suitable meal for preparation by consumers in the model domestic kitchen.

. Devise an observational checklist and corresponding scoresheet for recording observed food-handling

behaviours.

. Observe meal preparations of targeted consumers from a test community in the model domestic kitchen

before, immediately after, and 4-6 weeks after intervention.

. Observe meal preparations of a matched sample of consumers (from a control community) in the model

domestic kitchen during three repeated meal preparations, (at the same intervals as targeted consumers

' from the test sample).

. Using risk based scoring, quantitatively assess observed food safety behaviours implemented by the test

and control samples during meal preparations.

. Compare food safety behaviours of the test sample with the control sample observed during first, second

and third meal preparations.

. Evaluate the impact of interventions upon the test sample using food safety risk scores.

. Investigate the relationship between the recall of interventions and change in food safety behaviours,
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8.4 METHODS.

8.4.1 Design of the intervention study.

A classic intervention design is to create two groups, an experimental group (who receive intervention) and a

matched control group (who receive no intervention) (Ovretveit, 1998). For this study (as described in

section 7.5.1.3) an experimental or'test' group of targeted consumers were recruited from Llanrumney (in

Cardiff), and a 'control' group of targeted consumers were selected from Fairwater (in Cardiff). The

intervention study followed the design of a 'before-after' approach, and 'comparative-experimentalist'

approach where by the comparison of food safety risk scores (representing food safety behaviours) were

compared between the two groups of consumers (Ovretveit, 1998).

8.4.2 Observation of test and control participant food preparation sessions.

8.4.2. 1 Participant recruitment for food preparatíon sessions.

Consumers from the target audience (see section 7.5.1.1) were recruited using a local Market Research

Agency (Beaufort Research Ltd., Cardiff) to participate in three meal preparation sessions. As for focus

group recruitment described in section 7.4.4.1, face-to-face recruitment interviews were conducted by field

researchers using a specified recruitment questionnaire (see Appendix 7.2) in test and control communities

and all recruits were given an invitation to confîrm recruiûnent (see Appendix 8.1). To avoid contamination

bias, no more than one person was recruited from each household or social gathering.

Target recruitment quotas given to the Market Research Agency to fulfill were based upon the over-

recruitment requirements (30% more than the target quota) to achieve repeated observations of 30

participants from the test community and 15 participants from the control community. Thus, 40 potential

participants were recruited from the test community and 20 were recruited from the control community,

As described in Chapter 5.0, once recruited, participant recruitment details were forwarded from the Market

Research Agency to the researcher at UWIC. As in Chapter 5.0, each of the recruits was telephoned and

given a detailed explanation of what was required during the three meal preparation sessions (for a similar

telephone protocol see Appendix 5.13). Each participant was subsequently sent an information pack with

letter confirming date / time arrangements prior to attending the first meal preparation session (see Appendix

8.2). Participants rvere also telephoned 24 hours before the cooking session to confirm arrangements'

Anangements for second and third meal preparation sessions were made at the end of the first and second
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sessions respectively and all participants were sent letters to confirm such arrangements (see Appendix 8'3).

Free transport was provided for all participants attending meal preparation sessions. As in Chapter 5.0,

participants were offered supermarket incentives for participation in all three meal preparation sessions,

amounting to f50. Ten pounds was offered after the 1't and 2"d mealpreparation sessions and !30 was offered

after preparation of the frnal (3'd) meal preparation session.

8.4.3 Observations of food preparations in the model domestic kitchen.

For this part of the study, participants were required to prepare a chicken salad (see Appendix 8.4) from raw

foods in the model domestic kitchen. As described in Chapter 5.0, food safety practices were observed using

CCTV (see section 5.4.6.3) and recorded using detailed observational checklists (see section 5.4.4 and

Appendix 5.4). The risk based scoring system developed in Chapter 5.0 (section 5.4.5) was used to

quantitatively assess food safety behaviours (see Appendix 5.8 and 5,9 for examples of descriptions of

awardable demerit scores and an example of a scoresheet used to record demerit scores).

Observed meal preparations for this study occurred on three separate occasions over a period of three

months. All participants from both test and control communities attended the second food preparation session

within 3 weeks of the first session, and all participants attended the third food preparation session between 4

and 6 weeks after the second food preparation session. Figure 8.1 illushates the order of meal preparations

for both test and control community and time of placement of intervention materials in the test community.

Figure 8.1 Ptan of observed meal preparations for participants from the test and control communities.

TE ST PARTICIPAIIT S (n:24)

First meal preparation of chicken salad
(food safety behaviours observed and scored).

< 3 weeks

Interventions distributed in the test community and

delivered to test participants.

2-4 weeks

Second meal preparation of chicken salad
(food safety behaviours observed and scored)

& 4-6 weeks

Third meal preparation of chicken salad

(food safety behaviours observed and scored),

CONTROL PARTICIPA¡ITS (ø:14)

First meal preparation of chicken salad
(food safety behaviours observed and scored).

3-4 weeks

Second meal preparation of chicken salad

(food safety behaviours observed and scored).

4-6 weeks

Third meal preparation of chicken salad

(food safety behaviours observed and scored)
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8.4.4 Recall of interventions.

At the end of the hnal meal preparation session all participants from the test community were asked a series

of questions concerning their recollection of seeing any food safety based and nutritional based leaflets,

posters, videos, magnets or infotmation in the local newspaper during the past 2-3 months (see Appendix

g.5). If participants recalled such information, they were then asked to describe what they had seen, thus

ensuring recalled infotmation had been part of the social marketing initiative'

8.4.5 Analysis of data.

All observational data and risk scores obtained (see section 8.4.3) were entered into the Consumer Food

Safety Microsoft Access ,97 database (see section 5.4.8.1). All further descriptive and statistical analyses

were carried out using SPSS version 9.0 for Windows and Microsoft Excel'97 .

g.4.5.1 Evuluation offood søfefy risk scotes between test and control samples: descrìptive analysis.

An initial comparison between food safety risk scores obtained from meal preparations conducted by test and

control sample participants was made by calculating mean risk scores for first, second and third meal

preparations from the test and control sample. A bar chart was plotted and visual evaluation made'

g,4.5.2 Evøluøtion offood søfety rísk scores between test and control sømples: sttttisticsl anølysis.

A statistical analysis commonly employed for the evaluation of the effectiveness of interventions between

test and control samples is an Analysis of variance (ANovA). Thus, (as with other similarly designed

outcome evaluations) (Ovretveit, 1998) it was hypothesised that the subjects undergoing intervention will

differ from the controls on a measured charactoristic (observed food safety behaviours). For this study, use of

an Univariate ANOVA allowed identification of statistically significant differences between test and control

samples based on a comparison of risk scores obtained between first and second meal preparations for both

samples. It was considered that the interventions would have the biggest impact upon food safety behaviours

immediately after intervention, and thus the ANOVA was conducted on data collected before and

immediately after intervention.

When conducting the ANOVA, the variable including risk scores from time one (before intervention) was

determined as the covariate, risk scores from time two (immediately after intervention) was determined as the

dependent variable, and the fixed factors were the test and control sample variables. Definition of the

covariate as risk scores obtained before intervention enabled the baseline difference in risk scores to be

controlled.
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S.4.S.3Effectivenessofinterventions(testsample):effectsizeønalysis.

The effect size measure is an index of how important or powerful the relationship between the variables is

(Wood, 1995). Thus, calculation of an 'effect size' enables quantification of the effectiveness of a particular

intervention (Coe, 2000) and thus it has been frequently used in meta-analyses (Aron and Aron, 1997; Wood,

1995) and as a measure of effectiveness for educational interventions (Conn et a\.2002). Effect size is not

related to statistical significance, yet is an important measure in small intervention studies (such as this one)

whereby an intervention effect determined on a small sample also denotes an expected effect upon a larger

sample size.

Effect size is a standardised mean difference between two groups and is calculated by dividing the mean

difference of the two groups (e.g. before and immediately after intervention) by the standard deviation of the

mean difference (Aron and Aron, 1997). Interpretation of effect size findings has been standardised by Cohen

(l9Sg) who specified three conventions based upon the effects observed in many actual studies' Such

conventions include small effect (0.2), medium/moderate effect (0.5) and large effect (0.8) (Aron and Aron,

1997; Cohen, 1988).

8.4,5.4 Effictiveness of interventìons (test sømple): descriptive analysís-

A descriptive analysis of food safety malpractices implemented by test participants was undertaken for all

food safety malpractices, overall targeted social marketing malpractices and individual targeted malpractices

such as hand-washing and hand drying, use of knives and chopping boards for preparation of raw chicken

and RTE foods and potential contamination of the preparation environment from raw chicken packaging

(RCp). Such analyses included quantification of the proportion of the sample whose food safety behaviours

improved or worsened between first, second and third meal preparations, for all behaviours and targeted

behaviours. In addition specific counts of component actions were analysed in terms of frequency of

implementation.

8.4,5.5 Effectíveness of interventions related to recall (test sample)'

Descriptive statistics were used to describe the number of participants who recalled seeing between I and2

interventions and3,4and5interventions. Inasimilarmannertothe statisticalanalysisinsectionS'4'5'2'a

Univariate One Way ANOVA was used to determine the difference between risk scores obtained from the

two samples (those who recalled l-2 and 3-5 interventions) over time (before intervention to immediately

after intervention). Such an analysis was carried out using risk scores representing all food safety

malpractices and malpractices associated with the social marketing objective. It was hypothesised that food

safety risk scores (and thus, food safety behaviours) associated with subjects who recalled 3-5 interventions

will differ from subjects who recalled l-2 interventions'
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8.5 RESULTS.

8.5.1 Introduction.

Observed food safety malpractices implemented by all test and control parlicipants in the model domestic

kitchen were allocated food safety risk scores (as described in Chapter 5.0). In this section, the effectiveness

of social marketing interventions have been measured and evaluated using observations of food safety

behaviours and corresponding food safety risk scores before, immediately after, and 4-6 weeks after

intervention.

A standard approach has been taken to analyse this intervention shrdy. However, due to the sample size an

effect size approach has also been undertaken, with less emphasis on statistical significance. Descriptive and

statistical analyses have been gndertaken over time, and between test and control samples denoting total food

safety risk scores (representing all observed food safety behaviours) and social marketing risk scores

(representing food safety behaviours related to the social marketing objective). In addition, the impact of

recall ofinterventions upon observed food safety behaviours has been evaluated.

8.5.2 Participant sample.

Recruitment, time constraints and consumer commitment limited recruitment and participation of consumers

in this study. Overall, 65yo (39/60) of the recruited participants participated in the study. Those who

withdrew their interest in the study (35%o of recruited participants) did so either between the recruitment stage

of the study and arrangement of the initial meal preparation in UWIC or before the initial meal preparation

session. Thus, 83% (25130) of the targeted number of consumers from the test community and 93% (l4ll5)

of the targeted number of consumers from the conhol community attended in the three meal preparation

sessions required for the study (117 meal observations). The data from observed meal preparations was

analysed for only 24 test sample participants. Rejection of one set of data (from participant number '45') was

due to the additional guidance required and given to the participant who was unable to prepare the chicken

salad without intervention from the researcher. In addition, during conversations with the participant it was

apparent that, unlike all ofthe other participants, she no longer prepared food or cooked for herself. All data

collected from the control sample 'was used in the following analysis.

8.5.3 Comparative measurement of food safety malpractices implemented during repeated meal

preparations by participants from the test and control communities.

B.S.3.I Comparison of mean risk scores for repeated meal preparations by the test and control sample,

An initial evaluation of the difference of food safety malpractices (represented by mean risk scores) between

test and control samples first, second and third meal preparations (see Figure 8.2) was carried out' Visually,
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results suggested that observed food safety malpractices implemented by the control sample (who received

no food safety interuention from UWIC) appeared to be consistent between repeated meal preparations, with

mean risk scores ranging between 9,501 to 9,845. Observed food safety malpractices implemented by the test

sample (who were subject social marketing food safety interventions) appear to have improved immediately

after intervention as the mean risk score decreased from 12,373 (before intervention) to 7,322 immediately

after intervention. However, after a period of 4-6 weeks the mean risk score increased to 9,835, thus, the

initial improvement was not maintained. Nevertheless, overall findings suggest that food safety behaviours of

the test sample may have been subject to an intervention effect'

Figure 8.2 Comparison of mean risk scores representing all observed food safety malpractices from

repeated meal preparations for the test and control samples.
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8.5.3.2 Støtísticsl anulysis of the dilþrence of food safety malpractices ímplemented during repeated meøl

prepørøtions between the test and control sample.

Implementation of a One Way ANOVA was used to determine the statistical effectiveness of intervention,

the results of which can be found in Table 8.1. Overall, no significant difference (p>0.05) was identified

between risk scores representing all food safety behaviours, all behaviours related to the social marketing

objective or individual social marketing determinants between the first and second meal preparations

undertaken by the test and control samples. Thus, the hypothesis purporting a difference between food safety

behaviours implemented between test and control participants was rejected. Such findings 'were not
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altogether unexpected given the small size of the test and control samples, as well as potential external

influences as described later in the discussion (section 8.6). As a result of such statistical findings and

considerations, data analysis in this chapter has largely been based upon an evaluation of food safety

behaviours implemented by all of the test sample before intervention, immediately after and 4-6 weeks after

intervention using an analysis ofeffect size and descriptive statistics.

Tabte 8.1 ANOVA results indicating levels of signifïcance between failure to implement food safety

behaviours by the test (n:24) and control (n:14) sample between first and second meal preparations.

Food safety behaviours F value p vallue

All observed food safety behaviours 3.27

All targeted food safety behaviours related to the social marketing objective. 055 0.46

Hand-washing and hand drying practices after handling raw chicken 0.19 0.67

Use of chopping board for preparation of raw chicken and RTE foods. 0.65 0.42

Use ofknife for preparation ofraw chicken and RTE foods. 0.02 0.90

Potential contamination of food preparation environment with RCP 0.33

Key: RTE: ready-to-eat foods (including lettuce, cooked ham, tomato, spring onion); RCP=raw chicken packaging.

8.5.4 Effect size analysis of intervention effectiveness on food safety malpractices implemented during

repeated meal preparations of the test sample.

Using food safety risk scores, findings from the effect size analysis provided data to determine comparable

effectiveness of interventions between overall food safety practices, and targeted practices relevant to the

social marketing initiative. Results (see Table 8.2) show that, as expected, the maximum effectiveness of the

food safety education interventions occurred immediately after intervention, as opposed to 4-6 weeks after

intervention. The biggest impact that interventions appeared to have had was regarding all food safety

behaviours immediately after intervention (effect size : 0,65). Immediate intervention effect upon 'all

targeted behaviours', hand-washing and hand drying and use of chopping board for preparation of raw

chicken and RTE foods was 'moderate' (effect sizes ranging from 0.40-0.47). For the remaining practices,

potential contamination of the preparation environment with RCP and use of knives for preparation of raw

chicken and RTE foods, immediate intervention effect was considered to be 'low' (effect sizes ranging from

(0.18-0.23).

008

057
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Table 8.2 Potential effectiveness of interventions: effect size analysis (test sample n:24).

Food safety behaviours.

Intervention
effectiveness:

between before and

immediately after
interventiona.

Intervention
effectiveness:

between before and

4-6 weeks after
intervention@.

All observed food safety behaviours.

Use of chopping board for preparation of raw chicken and ready-to-eat
foods.

All targeted food safety behaviours related to the social marketing
objective.

065 0.32

0.39

0.28

0.47

0.42

Hand-washing and hand drying practices after handling raw chicken. 0.40 0,34

Potential contamination of food preparation environment with raw
chicken packaging.

Use ofknife for preparation ofraw chicken and ready-to-eat foods. 0.l8

alnterpretation of effect size: small effect =0.2, moderate effect :0.5, and large effect =0.8 (Aron and Aron, I 997; Cohen,
I 988).

8.5.5 Descriptive evaluation of intervention effectiveness: all observed food safety malpractices (test

sample n=24).

Assessment of observed meal preparations showed that 79%o (19124) of test sample participants' food safety

risk scores decreased after immediate exposure to intervention materials, thus indicating improvement of

food safety behaviours (see Table 8.3). Overall,Tl% (17124) ofparticipants'risk scores decreased (food

safety behaviours improved) from initial meal preparation session to 4-6 weeks after intervention.

Mean risk scores determined from meal preparations of the test sample before, immediately after and 4-6

weeks after intervention are presented in Figure 8.2 and reported in section 8.5.3.1.

Table 8.3 Proportions of the test sample whose overall food safety behaviours improved and worsened

between meal preparations (n:24).

023023

0

Direction of risk score.

Change in risk score from
before intervention to

immediately after
intervention n (%).

Change in risk score
immediately after

intervention to 4-6 weeks
after intervention n (%).

Change in risk sco¡e from
before intervention to 4-6

weeks after
intervention n (%).

Risk score decreased (food
safety behaviours improved).

Risk score increased (food
safety behaviours worsened).

te (7e) l3 (s4) 17 (7 1)
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Figure 8.3 A breakdown of the number of participants who implemented food safety malpractices
before, immediately after and 4-6 weeks after intervention: all observed food safety malpractices (test

sample n:24).
(A-C): An overall improvement was

observed between initial meal
preparation sessions and 6-8 weeks

after intervention for l0 participants
(100% of those who maintained and
improvement 6-8 weeks after
intervention).

(B-C): After 6-8 weeks post-intervention, l0
participants maintained the improvement
made immediately after interuention and

further improved their food safety
behaviours (53% ofthose who improved
their food safety behaviours immediately
after intervention).

(A-C): Of those who made an initial
improvement immediately after
intervention and further improvement
6-8 weeks later, no participants food
safety behaviours were worse than
when they had undertaken the fìrst meal
preparation,

(A-B): Immediately afler
intervention, 1 9 participants
('19Vo of ßtal sample)
improved their food safety
behaviours. (A-C): An improvement of those whose

food safety behaviours improved
immediately after intervention, then
worsened after 6-8 weeks was observed
for 6 participants (67% ofthose who
failed to maintain an improvement 6-8
weeks after intervention),

(B-C): 9 participants who improved their
food safety behaviours immediately after
intervention failed to maintain an

improvement 6-8 weeks later, thus, their
food safety behaviours worsened (47o/o of
those who improved their food safety
behaviours immediately after intewention).

(A-C): Of those who made an initial
improvement immediately aft er
intervention and failed to maintain that
improvement 6-8 weeks later,3
participants food safety behaviours
were worse than when they had
undertaken the first meal preparation.n:24 participants from

Llanrumney (test
community).

(A-C): An improvement was obserued
between initial meal preparation
sessions and 6-8 weeks after
intewention for 1 participant (33% of
those who failed initially, but improved
their food safety behaviours 6-8 weeks
after intervention).

(B-C): After 6-8 weeks post-intewention, 3
participants who failed to improve their
food safety behaviours immediately after
intervention, improved their behaviours
after 6-8 weeks (60% ofthose who failed to
improve their food safety behaviours
immediately after intervention).

(A-C): Of those who failed to make an

initial improvement of food safety
behaviours immediately after
intervention and after 6-8 weeks later,2
participants food safety behaviours
were worse than when they had
undertaken the first meal preparation.

(A-B): Immediately afler
intervention, 5 participants
(2lo/o of hotal sample) failed
to improve their food safety
behaviours. (A-C): No participants who failed to

improve food safety behaviours
immediately afte¡ intervention and 6-8
weeks after intewention resulted in
improved behaviours afte¡ the fìnal
meal preparation session.(B-C): 2 participants who had failed to

improve their food safety behaviours
immediately after intervention also failed to
improve such behaviours 6-8 weeks later,
thus behaviours worsened (40% of those

who failed to improve their food safety
behaviours immediately after intewention).

(A-C): Of those who made no initial
improvement immediately afler
intervention and 6-8 weeks later, all 2
participants food safety behaviours
were worse than when they had

undertaken the first meal preparation,

A: Befor
B= Imme session).

C= 6-8 w ssion)
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Improvement and deterioration of participants' food safety behaviours before, immediately aftet and 4-6

weeks after intervention can be seen in Figure 8.3. Of the 79o/o (19124) participants whose food safety

behaviours improved (risk scores decreased) immediately after intervention, 53%o (10/19) participants

maintained and improved their behaviours further (risk scores decreased further) 4-6 weeks after

intervention. However, 47% (9119) of participants failed to maintain the initial improvement and

consequently food safety behaviours worsened (risk scores decreased). Nevertheless, risk scores for 61%o

(6/9) of these participants were lower than the risk scores obtained before intervention, indicating that food

safety behaviours were better than before intervention. Thus, of +he 79% (19124) participants whose food

safety behaviours improved immediately after intervention, 84% (16119) implemented better food safety

behaviours than before intervention. Of the 2l% (5124) of participants who failed to improve their food

safety behaviours (risk scores increased) immediately after intervention, only 600/o (3/5) of participants

improved their food safety behaviours (risk scores decreased) 4-6 weeks after intervention. However, only

33% (ll3) of these participants' food safety behaviours were better (risk scores lower) than before

intervention.

8.5.6 Descriptive evaluation of intervention effectiveness: targeted behaviours (test sample n=24),

Targeted behaviours of the social marketing initiative included adequate hand-washing and hand drying after

handling raw chicken, use ofseparate / adequately washed chopping boards and knives for preparation ofraw

chicken and RTE foods, and prevention of indirect contamination from RCP to the preparation environment,

A comparison of risk scores representing these behaviours between meal preparations (see Table 8.4) has

shown that immediately afler intervention, 75% (18124) of participants improved the targeted behaviours.

Overall, 67% (16124) of participant risk scores representing targeted behaviours decreased (food safety

behaviours improved) from the initial meal preparation session to 4-6 weeks after intervention.

Table 8.4 Proportions of the test sample whose targeted behaviours improved, \ryorsened and remained

unchanged between meal preparations (test sample n:24),

Risk score direction

Change in risk score from
before inte¡vention to

immediately after
intervention z (%).

Change in risk score
immediately after

intervention to 4-6 weeks
after intervention n (Yo).

Change in risk score from
before intervention to 4-6

weeks after
intervention n (%).

Risk score decreased (food
safety behaviours improved)

Risk score increased (food
safety behaviours worsened)

Risk score stabilised (food
safety behaviours did not
improve or worsen).

l8 (7s)

6 (2s)

0

to (42)

r r (46)

3 (13)

t6 (61)

8 (33)

0
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Data presented in Figure 8.4 shows mean risk scores

representing all of the targeted behaviours in the social

marketing initiative. Mean risk scores for the test

sample show a similar pattern to data presented in

Figure 8.2 for all food safety behaviours, where scores

decrease immediately after intervention. However,

after 4-6 weeks, although retaining an overall

improvement not all improved behaviours ate

maintained.

Figure 8.4 Mean risk scores representing

targeted behaviours (test sample n:24).
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Mean risk scores for individual targeted behaviours are presented in Figure 8.5 and Figure 8.6. Reflecting the

overall findings presented in Figure 8.2 an initial, (albeit small) improvement of mean risk scores can be

observed immediately after intervention for each of the targeted behaviours. Results suggest that improved

use of chopping boards for preparation of raw chicken and then RTE foods and implementation of adequate

hand-washing and hand drying practices was maintained 4-6 weeks later.

Figure 8.5 Bar chart showing mean risk scores for targeted behaviours: use of chopping boards and

knives for preparation ofraw chicken and then ready-to-eat (RTE) foods (test sample n=24).
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Figure g.6 Bar chart showing mean risk scores for targeted behaviours: hand-washing and hand

drying and contamination of preparation environment with raw chicken packaging (RCP) (test sample

n=24).
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Data presented in Figure 8.7 shows the proportions of test participants whose targeted food safety behaviours

changed from before, to immediately after, and 4-6 weeks after intervention, Of the 75% (1812\ of

participants whose targeted behaviours improved (risk score decreased) immediately after intervention, 50%

(9/lg) maintained that improvement aftet 4-6 weeks post intervention. Of these participants, 67% (619)

improved their behaviours further (risk scores decreased), and the remaining 34% (319) participants'

behaviours remained unchanged (risk scores stayed the same). All of the participants who maintained their

initial improvement of targeted behaviours after intervention, and 4-6 weeks later demonstrated better

targeted food-handling behaviours in the final meal preparation session than in the first session, thus, risk

scores had shown an overall decrease. Of the 50% (9/18) of parlicipants who failed to maintain the

improvement of targeted behaviours immediately after intervention, 56%o (5/9) demonstrated better targeted

food-handling practices in the final preparation session than in the first session. Furthermore, 44% (419)

participants' targeted food safety behaviours were worse than before intervention. Of the 25% (6124)

participants who failed to improve targeted food safety behaviours (represented by an increase ofrisk score)

immediately after intervention, 50olo (3/6) participants' targeted behaviours improved and 50% (316)

participants, targeted behaviours deteriorated between second and third meal preparations. Results showed

that 33yo (216) pafücipants' targeted behaviours did not improve immediately after intervention, but did

improve 4-6 weeks later, to a standard that was better than before intervention. However the majority (67%)

of the participants who failed to improve targeted behaviours immediately after intervention resulted with

worse behaviours than observed prior to intervention'
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Figure 8.7 A breakdown of the number of participants who implemented food safety malpractices

be-fore, immediatety after and 4-6 weeks after intervention: targeted food safety malpractices (test

sample n:24).

(A-C): An overall improvement v,/as observed between

initial meal prepamtion sessions and 6-8 weoks after
intewention for 6 participants (100% of those who

maintaìned and improvement 6-8 weeks after
intervention).

(B-C): After 6-8 weeks post-'intervention, 6

participants maintained the irnprovement
made immediately after intervention and

further improved their social marketing

behaviou¡s (33% ofthose who improved
their social marketing behaviours
immediately after intervention).

(A-C): Of those who made an initial improvement
immediately after intewention and further
improvement 6-8 weeks later, no particìpants food

safety behaviours we¡e worse than when they had

undertaken the first meal prcparation.

(A-C): An overall improvement of food safety
behaviours was obsewed for 3 participants who
improved social marketing behaviours immediately
after intervention and unchaneed 6-8 weeks

(B-C): Food safety
behaviours ofthose
who irnproved
immediately after
intervention were
unchanged 6-8
weeks later for 3

participants (17%
of those who
improved straight
afte¡ intervention),

(A-C): Of those who made an injtial irnprovement
immediately after intervention which remained

unchanged 6-8 weeks later, no participants social
marketing behaviours were worse than when they had

undertaken the first meal preparation.

(A-C): An improvement of those whose social
marketing behaviours irnp¡oved immediately aftet
intewention, and worsened afte¡ 6-8 wks was observed

for 5 participants (56% ofthose who faìled to maintain

an improvement 6-8 weeks after intervention).

(B-C): 9 participants who improved social

marketing behaviours immediately after
intervention failed to maintain an

improvement 6-8 weeks later, thus, thei¡
behaviours worsened (50% ofthose who
improved their food safety behaviours
immediately after intewention).

(A-C): Of those who made an initial improvement
immediately after intewention and failed to maintain
that irnprovement 6-8 weeks laler, 4(44Yo) participants

social marketing behaviours were worse than when

they had undertaken the first meal preparation.

(A-C): Improvement was observed

between initial meal preparatìon

sessions and 6-8 weeks after
intervention for 2 participants .(B-C): 3 participants who failed to irnprove

social marketing behaviours immediately
after intervention, improved their
behaviours 6-8 weeks later (50% of those

who failed to irnprove social marketing
behaviours immediately after intervention).

(A-C): Of those who failed to make an

initial irnprovement of social
marketing behaviours immediately
after intervention and 6-8 weeks later,
the behaviour of I participant was

worse than when they had undertaken

the fi¡st meal preparation.(A-B): Immediately after
intervention, 6 participants
(25% of total sample) failed
to improve social marketing
behaviours.

(A-C): No patticipant who faìled to
improve social marketing behaviours
immediately afte¡ intervention and 6-8

weeks after intervention resulted in
improved behaviours between the first
and final meal preparation session.

@-C): 3 participants who failed to improve

social marketing behaviours immediately
after intervention also failed to improve

such behaviours 6-8 weeks later, thus

behaviours worsened (50% ofthose who

failed to improve their food safety

behaviours immediately after intewention).

(A-C): Of those who made no initial
improvement imnediately after
intervention and 6-8 weeks lator,3
participants social marketing
behaviours were worse than when they

had undertaken the first meal
preparation.

A= Before
B= Immed on session)

C:6-8 we session)
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8.5.7 Descriptive evaluation of intervention effectiveness: hand-washing and hand drying behaviours

(test sample n=24).

Overall, implementation of hand-washing and hand drying actions after handling raw chicken was poor.

Before intervention, no participants washed and dried their hands immediately and adequately at any time

during meal preparations. However, immediately after intervention 2l% (5124) of parlicipants implemented

adequate hand-washing and hand drying practices for between 33-60% of times necessary after handling raw

chicken. Subsequently, 4-6 weeks after intervention, only 13% (3124) of participants each implemented a

single immediate and adequate hand-washing and hand dtying action after handling raw chicken.

Analysis of hand-washing and hand drying behaviours showed that although few participants implemented

adequate hand-washing and hand drying practices after handling raw chicken, 14124 (58%) participants risk

scores (representing hand-washing and hand drying actions) decreased immediately after intervention (see

Table 8.5). In addition, hand-washing and hand drying risk scores of half of the sample were less than prior

to intervention, suggesting that an improvement had occurred. This improvement may have been due to

increased implementation of adequate practices by a small number of participants, as well as the reduced

frequency of times when raw chicken was handled and consequent number of times when hand-washing and

hand drying was required.

Table 8.5 Proportions of participants whose observed hand-washing and hand drying behaviours

improved, worsened and remained unchanged between meal preparations (test sample n=24).

Risk score direction.

Change in risk score from
before intervention to

immediately after
intervention n (%).

Change in risk score
immediately after

intervention to 4-6 weeks
after intervention n (Y").

Change in risk score from
before intervention to 4-6

weeks after
intervention n (%).

Risk score decreased (hand-
washing and hand drying
behaviours improved).

Risk score increased (hand-
washing and hand drying
behaviours worsened).

r4 (s8) 8 (33) l2 (50)

4 (17) 8 (33) 8 (33)

Risk score stabilised (hand-
washing and hand drying
behaviours did not improve or
worsen).

6 (2s) 8 (33) 4 (17)

Frequency of inadequate hand-washing and hand drying actions during meal preparations can be seen in

Table 8.6. Findings indicate that some participants failed to wash and dry hands immediately and adequately
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on more than l1 occasions per meal preparation and the majority failed to implement appropriate actions on

3 to 6 occasions. Results also illustrate the reduction in the number of times that failure to implement hand-

washing and hand drying occurred after intervention. Only 160/o of the sample failed to wash and dry hands

on I to 2 occasions during meal preparations before intervention, however this increased to 38% after

intervention. Despite this, l3-16% of the sample still implemented inadequate hand-washing and hand drying

behaviours on seven or more occasions immediately after intervention and 4-6 weeks later.

Table 8.6 X'requency of hand-washing and hand drying failure after handling raw chicken in meal

preparations before, immediately after and 4-6 weeks after intervention (test sample n:24).

Number of occasions where failure to
implement immediate and adequate hand-
washing and hand drying practices occurred.

Befo¡e intervention
n (%o oftotal

sample).

Immediately after
intervention n (% of

total sample).

4-6 weeks after
intervention n (o/o of

total sample).

No. of
participants that
failed to
implement
adequate hand
washing and
drying practices
immediately
after handling
raw chicken....

..on 0 occasions

..on l-2 occasions

..on 3-4 occasions

..on 5-ó occasions

..on 7-8 occasions

..on 9-10 occasions

..on l1 occasions or more

0

4 (16)

e (38)

e (38)

I (4)

0

I (4)

0

e (38)

7 (2e)

s (21)

1 (4)

2 (8)

0

0

e (38)

7 (2e)

4 (16)

3 (13)

0

I (4)

Data presented in Table 8,7 and Figure 8.8 illushate the total number of times that raw chicken was handled

and the consequent number of times when immediate and adequate hand-washing and hand drying was

required during all meal preparations before, immediately after and 4-6 weeks after intervention. Counts of

malpractices obtained from baseline meal preparation sessions (before intervention) showed that adequate

hand-washing and hand drying was required on 102 occasions after handling raw chicken (an average of 4.4

occasions per meal preparation). Frequency of handling raw chicken decreased after intervention and 4-6

weeks later. Results showed a small improvement of hand-washing and hand drying practices immediately

after intervention, however, this small improvement was not maintained 4-6 weeks later. Nevertheless, it is

noted that a reduction in 'no attempts' at hand-washing and hand drying of 14% occurred at the same time as

unacceptable attempts increased by 7%. However, such an improvement was not maintained, although the

proportion of hand-washing and hand drying attempts had increased from meal preparations prior to

intervention.
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Table 8.7 Frequency of acceptable, unacceptable and no attempts at hand-washing and hand drying

(composite actions) immediately after handling raw chicken (test sample n:24',¡.

No. of occasions that participants failed to wash and dry hands immediately
and adequately after handling raw chicken n (%*).

Before intervention. Immediately after 4-6 weeks after
intervention. intervention.

Hand-washing and hand drying

actions.

Number of occasions when hand-

washing / drying should have

occurred after handling raw chicken.

No attempt at hand-washing and

hand-drying after handling raw
chicken.

Unacceptable attempts at hand-

washing and hand-drying after
handling raw chicken.

Implementation of acceptable hand-

washing and acceptable hand drying
practices.

105 (100) r 00 (r 00) 94 (100)

86 (82) 68 (68) 72 (77)

re (18) 2s (2s) r e (20)

7 (7) 3 (3)

* expressed as the number 'attempts' / number of occasions when actions should have occurred after handling raw

chicken.

Figure 8.8 Frequency counts of acceptable, unacceptable and no attempts at hand-washing and hand -

drying immediately after handling raw chicken (test sample n=24).

120

Before intervention Immediately after intervention 4-6 weeks after intervention

E Number of occasions when hand-washing / drlng should have occurred after handling ¡aw chicken.
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E Unacceptable attempt at hand-washing and hand-drying after handling raw chicken.

& Implementation of acceptable hand-washing and acceptable hand drying practices.
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Fufther analysis of hand-washing and hand drying behaviours indicated that hand drying practices were

performed better than hand-washing practices (see Table 8.8). Results also showed that immediately after

intervention the numbers of times when 'no attempts' for hand-washing occurred was consistent for hand

drying. However, acceptable hand drying practices (22o/o) werc implemented on more occasions than

adequate hand-washing practices (9%). Frequency of implementation of adequate food safety behaviours

decreased by -50Yo,4-6 weeks later.

Table 8.8 Frequency of acceptable, unacceptable and no attempts at hand-washing and hand drying

(as separate actions) immediately after handling raw chicken (test sample n:24).

Food safety behaviours.

No. of occasions that participants failed to wash or dry hands immediately and

adequately after handling raw chicken n (%*).

Before intervention Immediately after 4-6 weeks after
intervention intervention

Number of occasions when hand-
washing / drying should have

occured after handling raw chicken.

No attempt at hand-washing after
handling raw chicken.

Unacceptable attempt at hand-
washing after handling raw chicken.

Implementation of adequate hand-
washing practice.

ros (100)

e0 (86)

14 (r3)

I (l)

I o0 (loo)

68 (68)

23 (23)

e (e)

e4 (r 00)

73 (78)

r7 (18)

4 (4)

No attempt at hand-drying after
handling ¡aw chicken.

Unacceptable attempt at hand-drying
after handling raw chicken.

Implementation of acceptable hand-
drying practices.

87 (83) 68 (68) 6e (73)

8 (8) l0 (10) r3 (14)

l0 (e) 22 (22) 12 (13)

* expressed as the number 'attempts' / number of occasions when actions should have occurred after handling raw

chicken

8.5.8 Descriptive evaluation of intervention effectiveness: use of chopping boards and knives (test

sample n:24).

A descriptive comparison of risk scores from meal preparations before, immediately after and 4-6 weeks after

intervention can be seen Table 8.9, Results showed that the proportion of participants who improved their use

of chopping board and knives after preparation ofraw chicken and before RTE foods in terms of food safety

immediately after intervention was limited. Only half of the sample improved their behaviours (decrease of

risk score) immediately after intervention and at the same time nearly a frfth of the samples behaviours in

question deteriorated (risk score increased). After a period of 4-6 weeks, the same proportion of participants

had improved their behaviours (risk score decreased), however, a further l2%o of pafücipants' behaviour had

worsened (risk score decreased),
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Table 8.9 Proportions of participants whose chopping board / knife usage improved' worsened and

remained unchanged between meal preparations (test sample n:24),

Direction of risk score

Change in risk score from
before intervention to

immediately after
intervention n (%).

Change in risk score
immediately after

intervention to 4-6 weeks

after intervention n (o/").

Change in risk score from
before intervention to 4-6

weeks after
intervention n (%).

Risk score decreased (safe use

of chopping board and knife
improved).

Risk score increased (safe use

of chopping board and knife
worsened).

Risk score unchanged (safe use

of chopping board and knife did

l2 (50) e (38) r 2 (so)

s (2t) e (38) 8 (33)

7 (2e) 6 (26) 4 (17)

not improve or worsen)

Results showed that more participants failed to use separate / adequately washed and dried knives than

chopping boards when preparing raw chicken and RTE foods (see Table 8.10). Overall, before intervention

6io/o andllyo of pafücipants failed to preparo RTE foods using an adequately washed and dried or separate

chopping board and knife respectively, and immediately after intervention both proportions reduced by 25%'

Additionally, immediately after intervention a further 8% of the sample prepared all RTB foods before raw

chicken. Four to six weeks later, overall use of chopping boards, whilst preparing raw chicken and RTE

foods, improved further. At the same time, 63% of the sample (13% more than the meal preparations

immediately after intervention) failed to use of knives for preparation of raw chicken and RTE foods and

only one participant prepared the RTE foods before raw chicken'

Tabte g.10 Unsafe use of chopping boards and knives whitst preparing raw chicken and ready-to-eat

foods (test sample n:24).

Food safety behaviour
Before intervention

n (%).
Immediately after
intervention n (%).

4-6 weeks after
intervention n (%).

Failure to use separate / adequately washed and

dried chopping boards after preparation of raw

chicken and before ready-to-eat foods.

Failure to use separate / adequately washed and

dried knives after preparation of raw chicken and

before ready-to-eat foods.

16 (67)

l8 (75)

10 (42)

12 (50)

e (38)

l s (63)

Preparation of ready-to-eat foods before raw

chicken.
0
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Observational findings indicated a variety of combinations of food safety behaviours regarding the use of

chopping boards and knives implemented for preparation of raw chicken and RTE foods' Such combinations

included use of separate chopping boards and knives for all raw chicken and RTE foods, use of the same

chopping boards and knives for preparation of all foods, preparation of RTE foods beþre ruw chicken and

the use of separate and the same chopping boards and knives for raw chicken and RTE foods for different

foods within the same meal preparation session. A summary of the proportions of consumers who

implemented such behaviours can be seen in Table 8.1 1 .

Tabte 8.11 proportions of participants who used the same / separate chopping boards / knives during

meal preparations before, immediatety after and 4-6 weeks after intervention (test sample n:24).

Food safety behaviour.
Before intervention

n (%).
Immediately after
intervention z (%).

4-6 weeks after
intervention n (%).

Use of separate chopping boards for raw

chicken and all ready-to-eat foods'

lJse of separale chopping boards for raw chicken

and ready-to-eat foods for some foods and use of
the same chopping board for some foods.

Use of the same chopping board for all foods.

Ready-to-eat foods prepared before raw chicken

7 (2e)

6 (2s)

l l (46)

0

6 (2s)

e (38)

7 (2e)

2 (8)

e (38)

8 (33)

6 (2s)

I (4)
(chopping board).

Use of separate knives for raw chicken and all

ready-to-eat foods.

lJse of separafe knives for raw chicken and

ready-to-eat foods fo¡ some foods and use ofthe
sameknlle for some foods.

Use of the same knife for all foods'

Ready-to-eat foods prepared before raw chicken
(knife).

5 (2't)

e (38)

10 (41)

6 (2s)

s (21)

r 1 (46)

2 (8)

s (21)

4 (17)

l4 (58)

I (4)0

The total number of foods prepared using inadequately washed and dried chopping boards and knives are

presented in Figure 8.9. It can be seen that in accordance with other findings of this chapter, food safety risks

are more prevalent during knife usage than chopping board usage during preparation of raw chicken and RTE

foods. It can be seen that during 24 mealpreparations before intervention, 50 RTE foods were prepared on

unwashed and / or inadequately washed and d¡ied chopping boards after preparation ofraw chicken, and 54

RTE foods were prepared using an unwashed and / or inadequately washed knife after preparation of raw

chicken. The number of RTE foods prepared on a potentially contaminated chopping board reducedby 44%

immediately after intervention, a reduction that was maintained 4-6 weeks later. The number of RTE foods

prepared using a potentially contaminated knife reduce d by 17% immediately after interyention, however,
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such a reduction was not maintained 4-6 weeks later when the number of RTE foods prepared using a

potentially contaminated knife retumed to the original level deterrnined prior to intervention'

F,igure 8.9 The total number of foods prepared using the same unwashed chopping board(s) and knife

(knives) for preparation of raw chicken and then ready-to-eat (RTE) foods (test sample n:24)'

60

50

o
d

840
FÈ
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01

0

use ofthe same unwashed / dried chopping board after use ofthe same unwashed / dried knife after

preparation ofraw chicken for pleparation ofRTE preparation ofraw chicken for preparation ofRTE

foods. foods.

IBefore intervention Elmmediately after intervention E4-6 weeks after intervention

g.5.9 Descriptive evaluation of intervention effectiveness: indirect contamination of preparation

environment with RCP (test sample n=24).

potential contamination of the preparation environment with RCP was implemented less frequently, yet by

similar proportions of participants as for other targeted behaviours. However, as seen in Table 8.12, the

majority (87%) of participants did so on at least one occasion prior to intervention, 62o/o of whom did so only

once per meal preparation session. Immediately after intervention, results (see Table 8'12 and 8'13) indicated

that3g%o of participants either reduced the frequency and / or prevented the potential contamination of the

preparation environment with RCP. However, overall, between the fîrst and last meal preparations only 29%

parlicipants improved this behaviour, nearly half (46%) participants'behaviour remained unchanged and a

quarter of participants' behaviour deteriorated.
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Table 8.12 Frequency of contamination of the preparation environment with raw chicken packaging

within individuat meal preparations (test sample n=24)'

Food safety behaviour Before intervention
Immediately after

intervention.
4-6 weeks after

intervention.

Contamination
of preparation
environment
with raw
chicken
packaging.

0 occasions.

I occasion.

2 occasions.

3 occasions.

3 (13)

ts (62)

s (21)

I (4)

6 (2s)

16 (67)

2 (8)

0

6 (2s)

l5 (62)

3 (13)

0

Table 8.13 proportions of participants whose contamination of the preparation environment with raw

chicken packaging increased, decreased and remained unchanged between meal preparations (test

sample n=24).

Direction of risk score.

Change in risk score from
before intervention to

immediately after
intervention n (%).

Change in risk score
immediately aftet

intervention to 4-6 weeks

after intervention n (%).

Change in risk score from
before intervention to 4-6

weeks after
intervention r (%).

Risk score decreased (safe use

of chopping board and knife
improved).

Risk score increased (safe use

of chopping board and knife
worsened).

Risk score unchanged (safe use

of chopping board and knife did
not improve or worsen).

e (38) 2 (8) 7 (2e)

3 (12) s (2r) 6 (2s)

r 2 (50) 17 (7r) r r (46)

8.5.10 Implications of recall of interventions upon change of food safety behaviours.

Test sample participants' food safety behaviours were analysed according to recollection of seeing food

safety intervention materials in Llanrumney during the course of study' Of the whole test sample, 88%

(ZllZ4) participants recalled seeing at least one of the possible five interventions delivered to participant

homes and placed in Llanrumney (test community) during the course of study. of these 2l pafücipants, 5lo/o

(I2lZl) of participants recalled between one and two interventions and 43% (9121) of participants recalled

between three and five interventions.

Chapter 8
294



Table g.14 X'requency of recall of food safety interventions delivered to participant homes* or placed in

Llanrumney. community during the period of study (test sample n=24').

No. of test particiPants who recalled seeing food safety information (% of total)'

Leaflets'*

Posters'

Magnets*

Video*

Echo Newspaper article*

Other

I I (46)

4 (t7)

r0 (42)

lg (79) ,13 (54) of whom watched the video

l2 (50)

0

Use of the Univariate One Way ANOVA and food safety risk scores ïvere used to identify any differences in

food safety malpractices implemented by those test participants who recalle d' l-2 (n:12) interventions and 3-

5 (n:9)interventions. The hypothesis denoting food safety risk scores associated with subjects who recalled

3-5 interventions will differ from subjects who recalled l-2 interventions was accepted for all food safety

behaviours and rejected for all targeted behaviours. Results indicated that for all food safety behaviours thete

was a significant difference (F:4.63, p<0.05) between the food safety malpractices implemented by the two

samples before and immediately after intervention. Data presented in Figure 8.10 illustrate such differences.

However no significant difference (F:2.53,p>0.05) was identifïed during the same time, between the two

samples for implementation of targeted behaviours related to the social marketing.

Figure g.10 Mean totat risk scores from meal preparations undertaken by those who recalled

intervention materials during the initiative duration (test sample n=21).
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8.6 DISCUSSION.

8.6.1 Introduction.

Observation of targeted consumer food safety behaviours before, immediately after and 4-6 weeks after

intervention enabled an evaluation of the impact social marketing interventions had upon actual food safety

behaviours. Given the limited amount of previous research detailing effectiveness of food safety education

upon food-handling behaviours the following discussion has largely been based upon results determined in

this chapter.

g.6.2 Comparative measurement of food safety behaviours implemented by consumers from the test

and control communities.

The success of an educational strategy cannot simply be determined by companng implementation of desired

behaviours from two samples (one sample who has received intervention and another that has received no

intervention) (Ovretveit, 1998). To correctly determine the impact of a strategy, there is a need to collect

baseline data prior to intervention from both samples (Ovretveit, 1998). Thus, in this study baseline risk

scores representing observed food safety malpractices were determined before interventions were placed in

the test community as well as after intervention, Similarly, food safety risk scores were determined at the

same intervals for a control sample as for the test sample. The design of the evaluation study included

components of a 'before and after' design and the 'comparative-experimental' approach.

An initial visual quantitative comparison of mean total risk scores between first, second and third meal

preparations of the test and control sample suggested that test sample participants' food safety behaviours

may have been subject to a short-lived, positive, intervention effect. Results also indicated that mean total

risk scores from repeated meal preparations undertaken by the control sample remained relatively consistent.

The statistical analysis, however, determined no significant differences between first and second meal

preparations for overall food safety behaviours, all targeted behaviours, or individual targeted behaviours

between the test and control samples. Nevertheless, the difference between test and control samples for all

food safety behaviours approaches a significant difference (F=3.27, p:0'08). This may be particularly

relevant given that the sample size of both test and control samples was relatively small. Indeed, a limitation

of this study that had implications for the statistical analysis was the small sample sizes from both test and

control communities. Therefore, further research is required to assess the effectiveness of interventions using
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larger numbers of participants, Other than sample size, there are a variety of explanations for the lack of

significant difference determined between food safety behaviours implemented by consumers from the test

and control sample. Firstly, the community specific nature of this study may have potentially influenced

targeted consumers, food safety behaviours. It was observed that overall mean risk scores were lower during

the first meal preparation sessions for control participants than for test participants. A reason for this may

have been a result of previous, local food safety educational attempts that had may have been implemented in

Fairwater and not in Llanrumney. Alternatively, such a finding may have simply been due to random chance

of the recruited sample. Indeed, when data is collected from few participants, the effects of random chance

can be significant, and as the number of participants increases, then the effects of chance diminish (Anon,

2002b). Thus, further research is required to implement a food safety evaluation study which includes the

components of before-after design and the comparative-experimental approach using a larger number of

parlicipants. This will be discussed further in Chapter 9'0'

In consideration of the initial statistical findings from this study, and the fact that many social marketing

initiatives are evaluated based upon behavioural change of targeted consumers who are subject to tailored

interventions (McCormack-Brown, 1998e) and not with a matched control group (Bloom and Novelli, 1981),

observational findings from this study have been analysed and will be subsequently discussed in terms of a

descriptive and effect size analysis of observed food safety behaviours of the test sample.

8.6.3 Effect size analysis of intervention impact upon test participants.

Given that mean total risk scores of the test sample suggested that social marketing interventions had

improved consumer food safety behaviours, an effect size analysis was undertaken to gauge an extent of

intervention effectiveness and to compare immediate impact to any maintained impact after a period of 4-6

weeks. As expected, the intervention effect was greater immediately after intervention than 4-6 weeks after

intervention. Given that the largest effect size (0.65) determined immediately after intervention was for all

observed food safety behaviours it can be assumed that tatgeted interventions produced a halo effect upon

food safety behaviours other than those included in the social marketing interrentions. For the targeted food

safety behaviours, intervention effect size was largest (0,47) for practices related to the use of chopping

boards for preparation of raw chicken and RTE foods. Therefore, it can be expected that use of an

educational strategy and interventions developed using a consumer orientated social marketing approach can

cause an immediate moderate effect if implemented upon a larger number of consumers. It is of note that

intervention effect sizes determined in this study are considerably higher than determined in other studies'
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For example, effect sizes of 0.05-0.25 were determined for improvement of physical activity among adults

(conn e/ al. 2002) and effect sizes of 0.1-0.2 were determined in a review of risk communication

interventions in health care settings (Edwards et al' 2000). Therefore it can be seen that effectiveness of the

social marketing interventions developed for this study produced a comparably good effect'

Four to six weeks after intervention, effect sizes for all food safety behaviours and behaviours associated

with the social marketing objective changed from between an effect size of 0 to -0'33' The largest reduction

of intervention effect (-0.33) was for all observed food safety malpractices and maintained intervention effect

was greatest for actions regarding potential contamination of the food preparation environment with RCP'

Furthermore, results showed that intervention effect for hand-washing and hand drying behaviours and use of

chopping boards for preparation ofraw chicken and RTE foods reduced by an effect size of-0'06 to -0'08 4-6

weeks after intervention. Thus, results suggest that a smaller, immediate intervention effect may be

maintained more readily than an immediate, moderate intervention effect. Although social marketing

interventions may have initially had a halo effect upon food safety behaviours that were not targeted in social

marketing interventions, observation results showed that maintenance of overall initial food safety

behavioural improvement was not as substantial as for targeted behaviours. This may have been due to the

fact that the interventions focussed upon specific targeted behaviours, and message format and content had

been developed and pre-tested using the consumer orientated approach. Indeed, other research has suggested

that effect sizes tend to be larger when interventions target specific behaviours or activities (conn et al' 2002)

and it is well documented that use of a consumer orientated approach for development of an educational

strategy increases the potential effectiveness of initiatives'

Overall, targeted food safety interventions from a 'one-offl strategy, developed using the social marketing

approach can bring about an immediate and short-term behavioural change of food safety practices' Further

research is required to ascertain maintenance of intervention effect and consequent behavioural change

intermittently over a longer period of time. Furthermore, an assessment of the effectivçness of a continuous

food safety intervention strategy is required'

g.6.4 Descriptive evaluation of all food safety behaviours implemented by the test sample'

Observation results showed that when all food safety behaviours were accounted fot, 6'7o/o of the test sample

improved food safety behaviours immediately after intervention and also maintained such an improvement'

so from this point of view the initiative can be viewed as a success. In addition, the results show that
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participants with similar motivational cognitions responded positively to specifically designed and placed

intervention materials using the social marketing approach. Although the improvement of all observed food

safety behaviours is important and has implications for the effectiveness of specific interventions, achieving

improvement of all food safety behaviours was not a main behavioural objective of the initiative.

Nevertheless, it is a positive effect if tailored interventions have had a halo effect upon overall behaviours

and so this must not be overlooked.

8.6.5 Descriptive evaluation of targeted social marketing food safety behaviours implemented by the

test sample.

8.6.5.1 Descriptive evaluation: ull social mørkeling behaviours'

The product of this social marketing initiative was behavioural change of the specific food safety behaviours

outlined in section 1.5.1.4. To obtain an accurate summative evaluation of the effectiveness of the social

marketing shategy and food safety education interventions, it was important to assess actual change of the

specific behavioural determinants. The impact of interventions upon each of the individual determinants will

subsequentþ be discussed. Marginally fewer (75o/o) participants' risk scores (representing all targeted

behaviours) decreased immediately after intervention than did for scoles representing all food safety

behaviours (7g%). However, as mentioned in 8.6.3, maintenance of intervention effect was greater for

targeted behaviours than for overall food safety behaviours.

8.6.5.2 Descriptíve evaluøtion: hand-wushing and hand dryìng behøviouts.

Observational results showed that before and after intervention, no participants implemented appropriate

hand-washing and hand drying practices at all times during a single meal preparation session. However, a

small number of consumers did improve their hand-washing and hand drying behaviour, but not for all

occasions required during meal preparations. Such an improvement was not wholly maintained. Results also

showed that immediately after intervention, the number of attempts at hand-washing and hand drying

increased from l8% to 32o/o of the required occasions when hand-washing was necessary after handling raw

chicken. This proportion decrease d to 23%o after the period of 4-6 weeks, resulting in an overall marginal

improvement of hand-washing and hand drying behaviours'

Although hand-washing and hand drying behaviours only marginally improved after this 'one-off

intervention strategy, findings suggest that targeted behaviours (such as hand-washing and hand drying) can
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be improved and maintained in response to targeted and tailored interventions. Such a finding has

implications for future food safety education initiatives whereby provision of strategically targeted

continuous interventions may result in small, maintained improvements of food safety behaviours' Given that

generalised ,one-off interventions that have been implemented in the UK (MAFF, 1995) have largely been

ineffective, the use oftargeted interventions presented in a continuous manner using sources that are credible

to the audience may be beneficial. Further research is required to ascertain the potential effectiveness of the

continuous provision of social marketing food safety interventions.

The frequent implementation of hand-washing and hand drying malpractices has implications for increasing

potential risks for indirect cross contamination of foodborne pathogens in the domestic environment (Pethet

and Gilbert, l97l) and the consequent risks for causing food poisoning. In this study, nearly half (44%) of

participants implemented inadequate hand-washing and hand drying practices on five or more occasions

during single meal preparations. Such a proportion decreased to 33%o after intervention, indicating that the

number of times unacceptable practices had been implemented had reduced. Thus the associated microbial

risks of cross contamination in the domestic kitchen were marginally decreased'

Given that results from this study have indicated that implementation of adequate hand drying actions were

implemented more frequently than adequate hand-washing actions before, immediately after, and 4-6 weeks

after intervention it is suggested that fuither research is required to find out why this occurs. In addition it is

suggested that future interventions addressing the hand-washing and hand drying process focus upon the

washing and drying components separately. lt is considered that doing so may increase sustained intervention

effect. Furthelïnore, inclusion of demonstrations or provision of interpersonal support (Griffrth et al. 1994)

into the social marketing strategy may increase the overall intervention effect.

8.6.5.3 Descríptive evaluatìon: use of chopping boards and knives for preparation of røw chìcken snd

RTEfoods.

Before intervention, observations of meal preparations showed that large proportions of targeted consumers

implemented food safety malpractices when preparing raw chicken followed by RTE foods using

inadequately washed and dried chopping boards and knives. Such practices are associated with substantial

microbiological risks (Redmond et at. 2001) which may increase the risk potential for food poisoning,

Interestingly, results indicated that a larger proportion of consumers failed to use a separate / adequately

washed and dried knife (75%) for preparation of RTE foods after raw chicken than chopping boards (61%),
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Such an overall pattern of utensil usage was apparent before, immediately after and 4-6 weeks after

intervention. Although a 25o/o more consumers implemented correct food safety practices (use of knives and

chopping boards) for preparation of raw chicken and RTE foods immediately after intervention than before

intervention, the initial improvement for use of knives was not maintained by 12% of the sample 4-6 weeks

later. However, during the same period of time, maintenance of implementation of correct food safety

practice was observed for the use of chopping boards. Thus, reducing the risk potential for cross

contamination of pathogens such as Campylobacter and Salmonella from raw chicken to RTE foods (Slader

et al.200l). Social marketing interventions detailed identical messages for chopping board and knife usage,

yet potential intervention effect appears to have an inconsistent sustained impact for both behaviours. Thus,

further research is required to determine consumer perceptions of the separate actions, even though the

principles behind microbial cross contamination are similar. As a consequence of this, and findings from this

study, it is also suggested that future food safety interventions address knife usage and chopping board usage

for the same actions (preparation of raw chicken and RTE foods) in a separate manner'

8.6,5.4 Descriptìve evaluatìon: potential contømination offood prepuration environment w¡th RCP.

As previously mentioned in this thesis, microbiological risks are associated with indirect contamination from

RCp to the food preparation environment. Food safety messages in social marketing interventions were

largely based upon the behavioural determinants in sections 8.6.5.2 and 8.6.5.3 and therefore it was not

surprising to deternine only a small intervention effect upon prevention of potential contamination of the

preparation environment 'with RCP. Results showed no change of effect size between meal preparations

observed immediately after intervention and 4-6 weeks later, thus showing that the small initial intervention

effect had been maintained. Overall, l2%o of the sample who implemented the malpractice in question before

intervention refrained from doing so immediately after intervention, and this was maintained 4-6 weeks later.

Furthermore, results showed that observed frequency of potential contamination of the preparation

environment with RCP decreased after intervention. Therefore, it can be suggested that like other targeted

behaviours, the one-off set of social marketing interventions may have been effective in causing a small

behavioural improvement. Future food safety education initiatives based upon a consumer orientated,

targeted continuous strategy may be more effective for further improvement of food safety behaviours and

additional research is required in this area'
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8.6.6 Test sample recall of social marketing food safety education interventions.

euantitative data was collected to evaluate the reach of intervention materials placed in the test community'

Despite being hand-delivered through all test participant letterboxes, only 46%o recalled having received / or

having seen a food safety leaflet and only 42%o of pafücipants recalled obtaining social marketing food safety

magnets during the course of study. Thus, results indicate that direct provision of intervention materials

promoting health-related behaviours does not guarantee 'reach'. Only 17% of participants saw at least one of

the posters promoting food safety for the over 60's in Llanrumney, and l2%o rccalled seeing a neìwspaper

article in the South Wales Echo about food safety for the over 60's. Although7g% of participants recalled

receiving a video through the post, 54%o reported to having watched the video. Thus, although a detailed

qualitative and quantitative channel analysis was undertaken prior to placement of intervention materials only

limited numbers of participants encountered, or could recall encountering materials. Nevertheless, 88o/o of the

sample recalled encountering at least one of the interventions and 4I%o recalled seeing between three and five

of the interventions.

Findings from this study indicated that the participants who observed more intervention materials improved

their food safety behaviours to a greater extent than those who recalled fewer intervention materials. Given

the small sample, identification of a significant difference þ<0.05) of risk scores between subjects who

recalled seeing l-2 and3-5 interventions before and after intervention is of importance. This finding suggests

that the effectiveness of a larger number of interventions may be more likely to result in immediate positive

behavioural change than fewer interventions. However, it is important to bear in mind that participants only

self-reported that they saw interventions, and discrepancies between self-reported behaviours and actual

behaviours have previously been discussed (see Chapter 2.0). In addition, it is possible that the padicipants

who changed their behaviour, were more likely to have recalled interventions. Therefore, there may be a need

to produce more obvious and memorable interventions in future food safety initiatives as they may be able to

change people's behaviour more readily'

It is of interest and relevance to the field of consumer food safety education to determine the effectiveness of

the different interventions used in this social marketing initiative according to improvement of food safety

behaviours. However, to conduct such an analysis a larger sample size would be required. Findings from

such research could aid further development and cost effectiveness of an initiative'
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It is recognised that the use of social marketing for the development of a targeted food safety education

strategy is more expensive than provision of traditional interventions such as leaflets that have formed the

base of many food safety education initiatives in the past (Griffith,2002). The average cost of a leaflet has

been reported to be 20p when produced in large numbers (Harvey et al. 2000), whereas in this study, leaflets,

posters, videos, magnets and newspaper advertising were all used as pafi of the food safety education

initiative, thus accumulating more expense. Furthermore, use of the consumer orientated social marketing

approach for strategy and intervention development is more time consuming than the traditional top-down

approach. However, use of the more expensive social marketing approach has proven to bring about

behavioural change. Given the substantial costs of foodborne disease (as discussed in Chapter 2'0) it may be

more cost effective to utilise a more expensive approach to food safety education that is more likely to result

in behavioural improvement than an approach that is more likely to change knowledge or attitudes

(Andreason, 1995) opposed to actual behaviour. Furthermore use of observation for evaluation of the

effectiveness of interventions has limitations in the sense that it too, is more expensive alternative research

methods such as a survey to measure change of (e.g.) knowledge or attitude. Indeed, the cost of observing

one participant on three consecutive occasions in this study was -f65 (excluding cost of the video equipment

and model domestic kitchen), the cost of survey administration may be only î'l-2 pt survey. However, as

discussed in Chapter 2.0 and Chapter 5.0, to obtain an accurate measurement of how consumers actually

prepare food, there is a need to directly observe what they do. Therefore, the use of observation in the model

domestic kitchen can provide an invaluable tool for evaluating the effectiveness of interventions on a small

scale prior to launch ofa larger scale initiative.
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8.7 CONCLUSIONS.

Use of the observation technique and risk based scoring was effective for the quantitative assessment of the

effectiveness of food safety education interventions. Behavioural change is considered to be the ultimate goal

in social marketing initiatives, and observation of meal preparations in the model domestic kitchen facilitated

evaluation of actual behavioural change. It is recommended that use of the observation technique should be

employed to gauge the effectiveness of promotional materials as a means of pre-testing in pilot studies, prior

to the launch oflarge-scale food safety education initiatives.

Overall, results from this chapter suggest that 'one-off social marketing interventions may result in

improvement of consumer food safety behaviours. However, an initial improvement of food safety practices

was not wholly maintained after a period of 4-6 weeks. Further research is required to determine maintenance

of improved food safety behaviours when consumers are continually provided with food safety interventions.

practical and financial constraints limited the sample size and therefore the ability to detect significance in

this study. However, using an effect analysis upon the test sample risk scores obtained before and after

intervention, provided quantitative, comparable intervention 'effects' for food safety behaviours immediately

and 4-6 weeks after intervention. Results indicate that if the same intervention strategy was implemented

upon a larger scale, a 'moderate' effect (as defîned by Cohen, 1988) may be expected for immediate and a

short term improvement of all food safety behaviours. A 'low-moderate' effect may be expected for

immediate and short term improvement of the specific behavioural determinants of the social marketing

initiative. Therefore, it is considered that effect findings of this social marketing based food safety initiative

are promising. In addition, findings demonstrate potential for the development of effective larger scale social

marketing future food safety education strategies and interventions. Further investigations are required to see

if intervention effect size is the same for a larger number of consumers than in this study.

A more substantial improvement of overall food safety behaviours was observed in comparison with the food

safety behaviours that were targeted in this study, Thus suggesting that interventions targeting specific food

safety behaviours may produce a 'halo effect' upon other food safety behaviours that are known, yet not

consistently implemented during domestic food preparation. Nevertheless, the one-off set of social marketing

interventions resulted in a smaller, yet more maintained improvements of targeted behaviours' Such findings

have implications for future food safety education initiatives, whereby setting a behavioural objective

denoting complete implementation of all targeted food safety behaviours after a 'one-offl initiative may be

uruealistic. Results from this study suggest that smaller improvements of targeted food safety behaviours
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may be maintained more successfully than the larger initial improvements of overall food safety behaviours'

Therefore, future food safety education initiatives may benefit from not only using a social marketing

approach for strategy and intervention development, but also provide continuous interventions.

Findings from this study indicated that the participants who recalled more intervention materials improved

their food safety behaviours to a grealer extent than those who recalled fewer intervention materials'

Therefore future food safety education initiatives may prove to be more effective if information is provided

from more, strategically selected sources. Additional research is required to ascertain the impact of individual

intervention sources upon food safety behaviours (see Chapter 9'0)'

Each of the targeted behavioural determinants of the social marketing initiative were considered to be

suitable given the substantial failure to implement correct practices by the majority of targeted consumers

before intervention. Interventions resulted in a marginal improvement of hand-washing and hand drying

behaviours after handing raw chicken. Furthermore, the frequency of inadequate hand-washing and hand

drying decreased for 70Yo of the sample during the course of study. It can also be concluded that adequate

hand drying actions were implemented more frequently than hand-washing actions, therefore future hand

decontamination educational initiatives may be more effective if they focus upon hand-washing and hand

drying actions separately. Overall, a larger number of consumers implemented unsafe food-handling

behaviours using knives (as opposed to chopping boards) for preparation ofraw chicken and RTE foods' A

maintained intervention effect was also found to be greater for use of chopping boards. Potential intervention

effect upon safe use of knives to prevent cross contamination from raw chicken to RTE foods was short

lived. Food preparation behaviours using knives 4-6 weeks after intervention presented the same potential

risk of cross contamination as before intervention. Finally, as for hand-washing and hand dry[rg, only a

marginal proportion of the test sample prevented the potential contamination of the food preparation

environment with RCP after intervention. Such an improvement was largely due to a decrease in the

frequency of implementation of such an action, as opposed to complete prevention.

Although the use of the social marketing approach for development of a food safety education strategy and

interventions may be more expensive than traditional non-targeted approaches, it can be concluded that use

of social marketing interventions resulted in a positive outcome - improvement of food safety behaviours.

Therefore, it may be more cost-effective to invest more time and money at the developmental and pre-testing

stages of an initiative and to produce a shategy and targeted interventions, and achieve behavioural

improvement that can reduce the risk of foodbome disease, than spend less time and money on interventions

that may be ineffective.
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CHAPTER 9.0

CONCLUSIONS AND RECOMMENDATIONS.

9.l CONCLUSIONS.

9.1.1 Introduction.

Illness resulting from foodborne disease has become one of the most widespread public health problems in

the contemporary world (Kaferstein, 1997). The domestic kitchen, known as 'the final line of defence',

(Gitbert, 1983) is thought to be a point of origin for a substantial proportion of foodborne disease cases. In

England and Wales, (1993-1998) epidemiological data has indicated that between 12-17% of reported,

general foodborne disease outbreaks have originated from the home. However, the majority (>95%) of cases

are thought to be sporadic (FSA, 2000b) and less likely to be identified by public health authorities (Worsfold

and Griffith, I997a). Therefore the actual proportion of foodborne disease cases that occur in the home is

likely to be much larger than initially realised.

Foodborne pathogens associated with a range of raw foods are regularly brought into the domestic kitchen.

Unless appropriate food safety control measures are implemented, pathogenic contamination of the

environment with consequential foodborne illnesses are seen to be inevitable (Jones, 1998). Thus, there is a

need for consumer food safety education to improve food safety behaviours implemented during domestic

food preparation. In the UK, the FSA has set itself a target of reducing foodborne disease incidence by 20%

by 2006 (FSA, 2001c; Hilton, 2002).It is considered that the most significant reduction of the number of

cases of foodborne disease is likely to come from focusing attention on food preparation practices (FSA,

2001a). To achieve the20%o reduction of incidence, the plans of the FSA include raising the standards of

food hygiene in the home (FSA, 2000c) through implementation of a national consumer food safety

education campaign (FSA, 2002c). This thesis provides important baseline data to inform the development of

future food safety education initiatives that intend to raise awareness of food safefy issues and bring about

behavioural change.

A detailed review of previous consumer food safety studies (Chapter 2.0) has revealed that although there is a

wealth of information detailing consumer knowledge of food safety and self-reported practices, limited
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information is available detailing consumer attitudes towards food safety in the home and towards food

safety education. Furthermore, few studies have carried out observations to determine actual consumer food

safety behaviours. Therefore, attitudes and perceptions towards food safety in the home and food safety

education have been examined in this study. In addition, an observation technique has been developed to

facilitate the collection of detailed, objective, quantified data denoting food safety malpractices implemented

by consumers. Fudhermore, a consumer food safety education strategy based upon a social marketing

approach has been developed, implemented and evaluated. This chapter aims to provide a collective

overview of the findings of this thesis within the context of the field of consumer food safety education'

9.1.2 Consumer attitudes and perceptions towards food safety in the home.

A key to the design of effective educational initiatives is an understanding of factors that influence an

individual,s behaviour (Middlestadt et at. 1996).Indeed, to raise awareness of food safety issues there is a

need to determine baseline attitudes towards food safety behaviours. Furthermore, research has indicated that

consumer attitudes towards food safety may be an important influence on performed behaviours (Saba and

DiNatale, 1999; Westaway and Viljoen, 2000). Quantitative data from a cross-section of the population of

Cardiff (Chapter 3.0) and qualitative findings from a targeted audience (Chapter 7.0) cumulatively suggest

that overall, general attitudes towards safe food preparation in the home were positive' However, attitudes

towards specific food safety behaviours, particularly cooling actions, were less positive' Attitudinal responses

from this study have corresponded with previous quantitative consumer food safety research detailing

knowledge and self-reported practices for cross contamination actions and heating, wheteas, attitudes

towards storage practices have compared with knowledge, but not self-reported practices' Concurring with

attitudinal findings from this study, previous research has suggested that consumer knowledge denoting

cooling of cooked foods is inadequate, and further research is required to determine knowledge and self-

reported practices of specific cooling practices.

In the past decade, food safety education efforts have provided generalised food safety information for the

overall population. However, in this thesis older consumers were found to be associated with an expression

of positive attitudes towards food safety and younger adults were associated with negative attitudes. This

difference of attitudes has been reiterated by a comparison of findings from focus groups composed of older

females (aged 60-75 years) undertaken in this thesis (chapter 7.0), and focus groups composed of young

mothers (Redmond et a|.2000). Furthermore, significant differences of responses were determined between

males and females for several attitude statements. Cumulatively, findings from this thesis illustrate the
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diversity of attitudes and perceptions that consumers have towards food safety in the home. Thus, targeted

food safety education strategies are required for different groups of consumers in the population' For

example, it may be necessary to improve attitudes towards specifìc behaviours for males and I ot younger

adults before attempting to improve their food safety behaviours. Whereas, females and I ot older adults, who

may possess a more positive attitude towards a food safety behaviour, may be more receptive towards

interventions promoting a corresponding behavioural change. For food safety education to be effective there

is a need f'or consumers to perceive interventions to be personally relevant to elicit a response' Overall,

findings from this thesis increase our understanding of attitudes and provide important information to inform

future food safety education initiatives.

Data presented in Chapters 3.0 and 7.0 havc provided evidence to suggest that consumers possess a variety of

attitudes and perceptions related to food safety that may form barriers to intervention effectiveness'

Consumer perceptions of risk and control for food safety in the home determined in this thesis concur with

previous research (Frewer et al. 1995a; Weinstein, 1987) which indicates that consumers have expressed

judgements of optimistic bias (Weinstein and Klein, 1996) and the illusion of control (McKenna, 1993)'

Cumulatively, results suggest that after food preparation at home, consumers perceived their personal risk of

acquiring food poisoning to be less than for 'other people'. In addition, consumers perceived themselves to

have more contol over food safety at home than 'others'. Such judgements ate reported to relate to perceived

personal invulnerability (Weinstein , lg82) and a consequent reduction of potential inter¿ention effectiveness

(Hoorens, 1994). Thus, to increase the potential effectiveness of food safety education strategies and reduce

perceived invulnerability, it is important that the aspects of perceived risk and control, highlighted in this

thesis, are addressed.

Failure to associate domestic food-handling practices with foodbome illnesses is considered to be a serious

impediment to convincing consumers to change inappropriate food-handling behaviours (Fein e/ al. 1995).

euantitative (Chapter 3.0) and qualitative (Chapter 7.0) data from this thesis support intemationally

published research (CFIA, 1998; Fein et at. 1995;MAFF, 1988; Williamson et al. 1992) which indicates that

the majority of consumers do not perceive 'the home' to be a likely location to acquire food poisoning'

Therefore, it is recommended that future food safety education initiatives specifically equate incidence of

food poisoning with the need for domestic food safety'

Multiple food safety responsibilities are required by the consumer during domestic food preparation

(CDNANZ, 1997). Failure to recognise personal responsibility for food safety may not only impede upon
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intervention efforts that aim to raise awareness of food safety issues and bring about behavioural change' but

alsoresultinanegativeassumptionthat.others,haveensuredcompletefoodsafetyoftheirfoods'Thus,

necessary food safety control measures that are required during domestic food preparation may not be

implemented, which subsequently increases the risk of foodborne disease' Data in this thesis has shown that

the majorþ of consumers perceive themselves to be responsible for food safety during theit own food

preparation, but also perceive manufacturers to have responsibility for the safety of the foods that they

produce. Thus, results suggest that consumefs may recognise an element of personal responsibility' but still

consider external providers of food are also accountable to maintain levels of food safety' Furthermore'

expectation of being provided with 'safe food' by food manufacturefs or 'other people' may undermine

overall positive attitudes towards food safety in the home. cumulatively, these findings concur with other

consumer food safety research (Unklesbury et al' 1998), which recommends more emphasis needs to be

given to personal responsibility for food safety in future food safety education initiatives'

Additional attitudes towards domestic food safety that may hinder food safety education attempts have been

examined in chapter 4.0. Findings have indicated that the majority of consumers expressed confidence that

their current food preparation practices presented no risk of food poisoning' even though many admitted not

knowing all of the food safety precautions necessary for safe food preparation or always implementing the

food safety behaviours that they do know. Such findings concur with perceptions of food-handlers in research

conducted by Griffîth et al. (2001).Furthermore, in this thesis many consumers did not think that their own

current food safety behaviours required improvement' In view of such findings' consumers may think that

food safety education is intended for other people rather than themselves' Indeed, quantitative and qualitative

data from this thesis concurs with findings from Hoorens (1994) and provides evidence to suggest that

consumers, perceived need for food safety education is considered to be greater for 'others' than for

themselves

9.1.3 Attitudes and perceptions towards food safety education'

The development of an effective food safety education strategy is considered to be a complex process due to

theneedforprovisionofinformationfordiversetargetaudiencesinmanysettings.Itisconsideredthatbetter

education depends upon a better understanding of the modes and channels of communication that people

actually use (Khare, 1988; WHO, 1988). Thus, using a quantitative approach' factors that influence the

efficacyofriskcommunicationandconsumerperceptionsforsourcesoffoodsafetyeducationhavebeen

investigated (Chapter 4.0). Furthermore, aS part of the social marketing formative research process for the
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development of a targeted food safety education strategy, focus group discussions elicited qualitative data to

inform the promotion and placement strategy (Chapter 7'0)'

In this thesis, receptivity towards food safety education of a cross-section of the population has been

determined using a quantitative survey (Chapter 4'0) and receptivity of a targeted group of consumers has

been investigated using focus groups (chapter 7.0). cumulatively, quantitative data showed that differences

in attitude responses indicating receptivity to food safety education were identified according to consumer

demographics, thus once again illustrating the need to target food safety education for different groups of

persons to maximise potential intervention impact' The majority of consumers who responded to the survey

and participated in focus group discussions indicated willingness to read or listen to food safety advice'

However, survey responses denoting likelihood of acting upon food safety education were correlated with

likelihood of acting upon information in the past, Thus, self-repofted receptivity to previous food safety

education could be used as a means for segmentation of a target audience in future food safety strategies'

Trust in information about food-related hazards is reported to be an important determinant of public reaction

to intervention material (Frewer et al. 1995b; shepherd et at. 1996)' Furthermore, it is believed that a

credible source of information is more likely to influence the public than a source that lacks credibility

(FAO/WHO, 1998). Cumulatively, furdings from this thesis suggest that EHO's and Environmental Health

departments and the FSA are the most believable, trusted and credible providers of food safety advice for the

general population. In view of such findings, it is suggested that Environmental Health departments become

more accessible to consumers and assume a more proactive role in providing the general population with

food safety education regarding domestic food preparation. The positive response obtained determining the

FSA as a credible, trustworthy and believable provider of food safety information indicates that the

promotion of the FSA over the past two years as an 'independent voice'...that protects the interests of

consumers, (FSA, 2000d) has been successful. Furthermore, results from this study bode well for the national

consumer food safety education initiatives intended for the general population that are being planned by the

FSA (FSA, 2002c) to increase food safety awareness, improve food safety behaviours and help achieve a

reduction offoodborne disease (FSA,2000c; FSA, 2002c)'

Inconsistencies between quantitative responses denoting trusted and credible organisations as providers of

food safety information have been identified between the general population and older females aged 60-75yrs

(chapter 7.0). older females ranked the HEA and FDF as most credible and tmsted providers of food safety
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information, as opposed to the FSA and Environmental Health Departments as ranked by the general

population. Identification of such a difference feitefates the need to conduct an in-depth analysis of target

audience(s)toensuresourcesoffoodsafetyinformationprovidedinafoodsafetyeducationinitiativesare

appropriate to preferences of the target audience. Furlhermore it is recommended that future food safety

education initiatives that aim to improve food safety behaviours or raise awafeness of food safety issues for

olderfemales(aged60-75yrs)collaborateeducationaleffortswiththeHEAorFDFtoincreasepotential

credibility of information provided'

Limitedçonsumerresearchhasbeencarriedouttodeterminepreferredsourcesoffoodsafetyinfomation,

yet, preference for such sources may influence potential intervention effectiveness' The most preferred

information source determined in this study was food packaging' However' previous research has suggested

that food safety advice on packaging of raw meat in the USA was not an effective method for improving food

safety behaviours in the home (Yang et at. 2000).Furthermote, more than a third of raw meat packaging has

beenfoundtobecontaminatedwithpathogens(Hanisonetat.200la),therefore,theremaybeincreased

risks of cross contamination by handling and reading the instructions' as in many cases such instructions are

on the inside of raw meat packaging'

ConsumerswhorespondedtothesurveyinChapter4.0alsorankedadvicefromthedoctororhealthvisitor

as a preferable source of food safety information. Given that such persons were also ranked as believable

spokespersons,itmaybebeneficialforsuch'sources'tobemoreproactiveregardingtheprovisionoffood

safety advice to consumers in future food safety education initiatives' Quantitative furdings from chapter 4'0

also showed that leaflets, TV documentaries, TV cookery prograrnmes and recipes were preferable sources of

food safety education by the cross-section of the population from cardiff' consumers in focus groups

(Chapter7.0)alsoconsideredleafletsandTVtobepreferablesourcesoffoodsafetyinformation.However,

focus group fesponses from this study, and previous research (Redmond et aI 2000) has indicated that

recipes which include food safety instructions in the method were too long' detailed and looked too time

consumingtofollow'Furthermore,althoughquantitativedatafromChapter4.0indicatedthatleafletswerea

preferable source of food safety information, focus group responses (from Chapter 7'0) showed that some

leaflets were liked and captured the attention of targeted consumeÏs' whereas others were disliked and would

have been ignored. Additional data from the questionnaire indicated that reminder aids such as fridge

magnets and t-towels were considered to be least preferable sources, especially by older consumers' like the

target audience. However, an evaluation of food safety education materials in focus groups (chapter 7'0) by a

targeted audience (older females) suggested that reminder aids were particularly novel and could be used as a
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constant reminder to implement safe food preparation behaviours. Indeed, magnets have been included as an

intervention in a social marketing based food safety initiative in USA (Partnership for Food Safety

Education, 2002) andprevious research has shown that use of strategically placed reminders to aid hand-

washing compliance in hospitals can help to improve behavioural compliance (Naikoba and Haywood'

2001). Issues relating to the use of recipes, leaflets and reminder aids illustrate that focus groups (including

the use of stimulus materials) may provide more valuable information for the development of the

promotional component of a food safety education strategy than quantitative survey data. This is largely

because focus group discussions provide the opportunþ for targeted consumers to indicate not only whether

intervention materials are preferable or not, but why they are liked or disliked' It is recommended that future

food safety education initiatives use focus group discussions to aid the development of consumer food safety

education strategies.

The food safety message is considered to be a core component of the communication process (McCormack-

Brown, 1998a). It is considered that generalised food safety messages have a role in raising awareness of

food safety issues, yet specific messages are required to achieve behavioural change (Grifflrth, 2002)'

Consumer responses from the general population (Chapter 4.0) and the target audience (Chapter 7'0) in this

study expressed a preference for specific, as opposed to generalised, food safety messages' Such a finding

was particularly positive, as the social marketing approach is not only based upon targeting educational

attempts at a specific audience, but also targets specific behaviours to achieve behavioural change' In this

thesis, quantitative data has shown that approximately 50%o of consumers indicated that personal experience

of food poisoning may have a greater chance of improving food safety behaviours than education' Thus' as a

substitute for personal experience of food poisoning the potential inclusion of'shock tactics' - namely

medical details describing foodborne illnesses - as parl of the food safety message to encourage

implementation of safe food preparation behaviours has been explored (Chapters 4'0 and 7'0)' Collectively,

qualitative and quantitative data correspond with previous findings (Redmond et al' 2000) that suggests the

use of ,shock tactics' may impact some segments of the population and provide potential motivation for

behavioural change

9.1.4 Consumer food safety behaviour'

A reduction of foodborne disease in the general population required to meet FSA targets (Hilton' 2002)

depends on positively altering the behaviour of food-handlers (Howes et al' 1996)' It is reported that food

safety education is likely to be most effective when messages are targeted towards changing behaviours most

likely to cause foodborne illness (Mederios et at.200la).Therefore, there is a need to identify the food safety
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malpractices that are most frequently implemented in domestic food preparation associated with the

microbiological risks of foodborne disease. A review of previous consumer food safety research (Chapter

2.0) has indicated that although surveys provide valuable information detailing the cognitive antecedents to

food safety behaviours, observation provided a mofe accurate assessment of what food safety practices are'

and are not implemented during domestic food preparation'

A small number of consumer food safety observation studies have been canied out in recent years, and

collectively results have shown that many food safety malpractices are implemented during domestic food

preparation. However, observational methods used for such studies were subject to a variety of limitations

(Chapter 5.0). This thesis is a significant progression from previous consumer food safety observation

research (Griffith and worsfold , !994b;worsfold, 1994) and design, development and piloting has resulted

in a much more advanced observational method for assessment of consumer food safety behaviours' Such a

method is based on use of CCTV to observe food safety behaviours during meal preparations in a model

domestic kitchen. Development of detailed observational checklists facilitated recording of the frequency of

malpractices, and the risk based scoring system developed enabled observed food safety malpractices to be

quantified according to microbiological risks. Application of the risk based scoring system to piloted meal

preparations in the model kitchen (see Chapter 5.0) provided evidence to indicate that that risk scores

allocated to observed food safety malpractices did reflect the associated risks presented by malpractices

implemented during domestic food preparation. Assessment of food safety behaviour in relation to

microbiological risks can be used to prioritise food safety education interventions'

As opposed to previous studies, this approach offers the potential to assess consumer food safety behaviours

objectively, determine reliability of the research method, and facilitated replication of meal preparations for

assessment of reproducibility and consistency of food safety malpractices (Chapter 6.0). Furthermore, the

approach facilitated an evaluation of a classic 'before and after' intervention study (Chapter 8'0)' To date,

there has been no published research that determines the consistency of food safety behaviours implemented

during domestic food preparation. In addition, none of the published observational studies (Anderson e/ ø/'

2000; Jay et at. lgggal worsfold and Griffith, lgg7b) have assessed methods and techniques used for

collection of actual consumer food safety behaviours in terms of reliability. However, in this thesis, using

risk based scoring, it was determined that overall food safety malpractices under investigation were habitual

and reproducible between the different environments - thus validating observations in the model domestic

kitchen. Furthermore, an assessment of intra-observer reliability showed that measurements of food safety
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behaviour were recorded during repeated observations of the same meal preparations were reliable and

consistent. An assessment of test-retest reliability showed that use of the observational technique and risk

based scoring system developed in Chapter 5.0 provided a reliable measurement of food safety behaviours

over the period of time necessary to collect observational data for a classic 'before and after' intervention

study (Chapter g.0). Analysis of observations from Chapter 6.0 also determined no familiarity effect upon

repeated meal preparations in the model kitchen. Furthermore, key food safety behaviours appeared to be

consistent between repeated meal preparations. Thus, it can be assumed that improvement of food safety

behaviours in the social marketing intervention study (Chapter 8.0) were a result of intervention effect (see

section 9.1.6).

euantitative total risk scor€s representing observed food safety malpractices from the pilot study (Chapter

5.0) indicated that all consumers implemented unsafe food preparation behaviours during meal preparations'

The variability between different individuals' food safety malpractices during preparation was reflected in

the overall risk scores obtained. Thus, data obtained from this thesis corresponds with previous research

findings which indicate that some consumers implement a wide range of safe practices, whilst others do not

(Anderson et at. 2000; Griffith et al. 1999a; Jay et al. 1999a; Worsfold, 1994). In accordance with previous

research findings, observational data from this thesis illustrates the imperative need for improvement of

consumer food safety behaviours to reduce the risk of foodborne disease by means of food safety education

initiatives designed to achieve behavioural change'

Results presented in chapter 5.0 showed that the food preparation process required in different meals largely

influenced the number of food safety malpractices implemented. For example, increased opportunities for

cross contamination in selected recipes resulted in increased malpractices being implemented, and heating

efficacy of foods appeared to be influenced by the heating method used. Therefore, it is recommended that

future food safety education initiatives that aim to improve consumer behaviour target food safety messages

at specific preparation and cooking processes, as opposed to general application of a generic practice such as

'adequate cooking"

9.1.5 Use of social marketing for development of a food safety education strategy'

Application of a structured social marketing framework and developmental process to food safety education

has been limited. Intemationally, social marketing food safety initiatives that have been implemented have
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mainly been based in the USA and developing countries. Howevet, in a recent strategy document, (FSA,

2001a) the FSA expressed an interest to use social marketing in consumer food safety initiatives in the uK.

The more that is known about the factors underlying performance or non performance of a health-related

practice, the more successful the design of interventions can be for influencing that practice (Strand, 1999)'

Social marketing strategies are heavily influenced by what is learned from the targeted consumers

(Andreason, 1995) and formative research in the social marketing process facilitates an in-depth analysis, and

understanding of consumers' psychological and social factors that influence the desired behavioural

objectives (Bryant and Salzar, 1998). Thus, in this thesis, in accordance with social marketing principles,

quantitative data (Chapter 3.0 and Chapter 4.0) and qualitative research findings (Chapter 7.0) were central

for intervention, message and strategy development. Furthermore, observed food safety malpractices using

the observational technique developed and piloted in Chapter 5.0 informed the 'product' strategy of the social

marketing initiative.

Overall, Chapter 7.0 has provided evidence to suggest that application of a social marketing approach for

initiative, intervention and strategy development can provide highly-focussed and tailored food safety

intervention materials for targeted group(s) of consumers. Furthermore, use of concepts provided by a social

marketing approach facilitated the formulation of a consumer orientated food safety education strategy. Such

a strategy was designed to encourage targeted consumers to voluntarily improve their food safety behaviours'

The effectiveness of such an initiative has been determined in Chapter 8.0 (see section 9.1.6).

9.1.6 Evaluation of the effectiveness of the social marketing food safety education initiative using

observation.

Behavioural change is considered to be the ultimate goal of social marketing initiatives (Andreason, 1995;

Lefebvre, 1995; McCormack Brown, 1998b) and indeed a primary concern when evaluating the effectiveness

of such initiative should be to determine change of the actual targeted behaviour using a direct measurement

approach (McKenzie-Mohr and Smith, 1999). In this thesis, the observation technique and risk based scoring

developed in Chapter 5.0 and validated in Chapter 6.0, provided a method for objective measurement of food

safety behaviour before and after implementation of the food safety education initiative'

Data presented in Chapter 8.0 provided evidence to suggest that multiple food safety interventions developed

using a consumer orientated, social marketing approach may result in behavioural improvement. It is of note,
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and of relevance to future food safety education initiatives, that although a 'one-off intervention resulted in

immediate behavioural improvement, such an improvement was not wholly maintained' Therefore' it is

suggested that future initiatives provide continuous food safety advice, or advice at staged intervals' Further

research is required to determine the effectiveness of continuous and staged interventions using the

observation technique developed in this thesis'

Evaluation of the effectiveness of targeted food safety interventions may result in an immediate 'halo effect'

upon improvement of other food safety behaviours that ate not targeted in interventions' Further research'

using observation and risk based scoring, is required to ascertain the extent of such an effect (see section

9.2,2). Results from this study suggest that smaller improvements of the targeted food safety behaviours may

be maintained more successfully than the larger initial improvements of overall food safety behaviours'

Therefore, as previously suggested, future food safety education initiatives may benefit from not only using

the social marketing approach for strategy and intervention development, but also the provision of continuous

or staged intervals'

Previous research has suggested that messages from multþle sources should be utilised to convey food safety

information to the public (Bruhn and schultz, 1999) and use of a social marketing approach facilitated the

development of multiple sources of food safety information for the educational initiative' An evaluation of

food safety behaviours to determine initiative effectiveness found that consumels who recalled a Targer

number of intervention materials, improved their food safety behaviours to a greater extent than those who

recalled fewer intervention materials. Therefore, future food safety education initiatives may prove to be

more effective if information is provided from mofe' strategically selected sources'

Given that the FSA has stated that an improvement in consumer food safety behaviour is likely to reduce the

risk and incidence of foodborne disease (FSA, 2001a), findings from this evaluation study are particularly

relevant and important to the FSA, health educators and providers of consumer food safety education'

Furthermore, application of the social marketing an approach to food safety education may help the FSA to

achieve its target for foodborne disease reduction by 20%by 2006 (FSA, 2001c; Hilton, 2002)'

cumulatively, data from this thesis adds to the body of knowledge of consumer food safety, and provides

valuable information that can be used for the development of future consumer food safety education

initiatives.

Chapter 9.0
316



9.2 RECOMMENDATIONS.

9.2.1 Recommendations for future food safety education initiatives.

The findings of this thesis suggest that the FSA and other health education / promotion organisations should

consider the following for future food safety education initiatives:

a Development and implementation of food safety education initiatives to raise awareness of food safety

issues and bring about behavioural change.

Use of risk based observational data detailing actual food safety behaviours to inform and prioritise food

safety education messages.

Application of a consumer orientated, social marketing approach for the development and

implementation of future consumer food safety education initiatives to improve consumer food safety

behaviours in domestic food preparation.

Focussing educational messages upon specific, food safety malpractices that arc associated with

quantified microbiological risks. Furthermore, realistic behavioural objective(s) need to be set.

Targeting food safety messages at specific preparation and cooking proÇesses, as opposed to general

application of generic practices. For example, information may include the specific requirements for

cooking a roast chicken adequately, as opposed to advice denoting 'thorough cooking of all foods'.

Implementation of formative research methods for development of food safety education strategies to

ensure that interventions provided are perceived to be preferable and credible to the intended audience.

Development of food safety education initiatives may parlicularly benefit from the use of focus groups'

Inclusion of food safety messages in food safety interventions equating the risk of food poisoning from

implementation of food safety malpractices during domestic food preparation. More emphasis should be

placed upon personal responsibility for food safety during domestic food preparation.

promotional material for targeted audiences needs clear design, detailing specifically who the

information is intended for, and placement of promotional materials at life-point-paths to potentially

maximise intervention effect.

Evaluate and pre-test the potential effectiveness of food safety interventions prior to the launch of a more

widespread food safety educational strategy using observation and formative research'

Reinforcement of food safety messages to encourage maintained improvement of consumer food safety

behaviours.

a

a

a

o

a

a

a
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9.2.2 Recommendations for further research'

As a result of this thesis, the following recorirmendations for further research are made:

Determine consumèr attitudes towards specifïc component actions of food safety behaviours to inform

development of future food safety initiatives'

Determine consumer knowledge and self-reported practices of cooling and storage practices in domestic

foodpreparation 
-

compare food safety malpractices observed during meal preparations undertaken in the model kitchen

with quantitative data denoting consumer knowledge of food safety behaviours, attitudes towards food

safety behaviours, and self-reported practices and incorporate such cognitive antecedents of food safety

behaviours with social cognition models.

Demonstrate the broader application of the observational technique and risk based scoring system

developed in this thesis, conduct aninter-observer reliability analysis.

undertake further development of the risk based scoring system using a quantitative risk assessment

approach.

Evaluate pathogenic contamination of kitchen surfaces and end products after food preparation in the

model domestic kitchen and compare with observed food safety malpractices.

Determine the consistency of generic food safety malpractices implemented during repeated meal

preparations of different meals in the model domestic kitchen'

Determine the reproducibility of generic food safety malpractices between preparations of different

meals.

Assess the effcctiveness of a social marketing food safety initiative using the developed observation

technique on a larger sample of consumers and on more than one test and control community.

Social marketing interventions have indicated that food safety behaviours can be improved for a limited

time from ,one off' interventions. Information is required to assess effectiveness if intervention strategies

were sustained, whereby targeted consumers are provided with continual information'

Determine maintained effectiveness of social marketing interventions over a longer period of time.

Evaluation of the effectiveness of interventions on different target audiences and using different

behavioural objectives'

a

a

a

a

o

a

a

o

a

a
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Investigate the use of different methods for segmentation of target audiences' for example' use of other

social cognition models, perceptions of risk of illness, risks of outcome expectations'

Determine the extent of the potential halo effect that targeted social marketing interventions may have on

overall food safetY behaviours'

Determine the cost-benefìt effectiveness of a food safety social marketing initiative and compare the

cost-benefit effectiveness of food safety campaigns developed using social marketing and traditional

methods.

Ascertain the effect size from individual intervention soulces (e'g' leaflet' video' poster' magnets' TV

documentary, TV cookery programme, interpersonal advice) upon food safety behaviours'

Evaluate consumer perceptions of shock tactics (detailing medical symptoms etc' upon different target

audiences). Furthermore there is a need to determine the potential effectiveness of shock tactics upon

immediate behavioural change and maintained behavioural change'

o

a
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Illness resulting from foodborne disease (defined as "a
disease of an infectious or toxic nature caused by or thought

to be caused by the consumption of food or watet" (156))

has become one of the most widespread public health prob-

lems in the world today (89, 119). Internationally, food-

borne diseases associated with microbial pathogens, biotox-

ins, and chemical contaminants in food present a serious

threat to the health of millions of individuals (173, 174).

Extensive surveillance has also been carried out by ep-

idemiologists to estimate the extent of foodborne disease and

food related illness in industrialized countries (50). It has

been estimated that 130 million Europeans (172),2.1million
to 3.5 million Great Britons from England and Wales, 76

million Americans (lI2), and 4.7 million Australians (18)

are affected by episodes of foodborne disease and food-re-

lated illnesses annually. Direct comparisons of incidence data

are not possible because of differences in national surveil-

lance systems; however, it has been suggested that Australia,

the United Kingdom, and the United States appear to have

similar incidences of foodborne disease (39). It has also been

suggested that individuals from England, 'ùy'ales, the United

States, and Australia may suffer from foodborne disease at

least once every 4 to 51/z years (131).

* Author for correspondence. Tel: +44 2920 416452; Fax +44 2920

4 16306; E-mail: eredmond@ uwic.ac.uk

Review

Consumer Food Handling in the Home: A Review of Food
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Food Research and Consultancy Unit, IJniversity of Wales Inslitute Cardiff, Colchester Avenue, Cardiff CF23 9XR' South Wales, UK

MS 02-106: Received 12 April 20O2/Accepted 9 July 2O02

ABSTRACT

Epidemiological data from Europe, North America, Australia, and New Zealand indicate that a substantial proportion of

foodboìne disease is attributable to improper food preparation practices in consumers' homes. International concern about

consumer food safety has prompted cònsiderable risearch to evaluate domestic food-handling practices. The majority of

consumer food safety studies in the last decade have been conducted in the united Kingdom and Northern Ireland (48vo) and

in the United States (42Vo). Surveys (questionnaires and interviews), the most frequent means of data collection, were used

inj5vo of the reviewed studies. Focus groups and observational studies have also been used. one consumer food safety study

examined the relationship between putnog"ni. microbial contamination from raw chicken and observed food-handling behav-

iors, and the results of this study indicated extensive campylobacter cross-contamination during food preparation sessions'

Limited information about consumers' attitudes and intentions with regard to safe food-handling behaviors has been obtained,

although a substantial amount of information about consumer knowledge and self-reported practices is available' Observation

studies- suggest that substantial numbers of consumers frequently implement unsafe food-handling practices. Knowledge, at-

titudes, iniÃtionr, and seif-reported practices did not correspond to observed behaviors, suggesting that observational studies

provide a more realistic indicãtion oi the food hygiene actions actually used in domestic food preparation. An improvement

in consumer food-handling behavior is likely to reduce the risk and incidence of foodborne disease. The need for the devel-

opment and implementatiãn of food safety éducation strategies to improve speciflc food safety behaviors is reviewed in this

paper.

The true incidence of foodborne disease is difficult to

ascertain because cases of illness are underreported (103)'

Although foodborne illnesses can be severe and fatal, mild-

er cases are not often detected through routine surveillance

( t t2). The majority (>95Vo) of cases of foodborne disease

are believed to be sporadic (63, 104). These cases, as well

as small outbreaks that originate in the home, typically in-

volve individuals or a small number of people and thus are

less likely to be identified by public health authorities (9&

176). Therefo(e, th.e actual proportion of foodborne out-

breaks and individual cases originating in the home is likely

to be much larger than it has been reported tobe (179).

Restaurants, cafeterias, and bars are the most frequent-

ly cited locations where foods implicated in reported food-

borne disease outbreaks are consumed. However, it has

been reported that illness from foodborne disease arising

from foods consumed in private homes is three times more

frequent than that arising from foods consumed in cafeterias

(26). Over the past decade, up to 87Vo of reported food-

borne disease outbreaks in the United Kingdom, Europe,

Australia, New Zealand, the United States, and Canada

have been associated with food prepared or consumed in

the home (see Table I and Fig' l)' Historically, the largest

proportions of reported foodborne disease outbreaks asso-

ciated with private homes have been caused by Salmonella

(156). Epidemiological studies have indicated that sporadic
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TABLE l. International and. national incidences offoodborne disease originating ín consumers' horues

Country

Year(s) of
data collection Incidence

Australia
Canada

England and Wales

France

Germany

Ireland

New Zealand

Scotland
Spain

Sweden

Switzerland

United States

t999
1982
1992-1993

1993-1998

t970-1979

1993-1997

1993-1998

t997-t998

1997

1996-r998
1993-1998

r992-1997

1993-1998

r993-1997

20-40Vo of foodborne illness suggested to arise from private homes (18)

l47o of incidents (outbreaks and cases) caused by mishandling of foods in homes (157)

lTVo of general foodborne outbreaks of infectious intestinal disease associated with food

prepared in private homes and served elsewhete (41)

12% of general outbreaks of foodborne disease attributed to food consumed in private

homes (15ó)

20Vo of general and family outbreaks of food poisoning associated with family homes

as the place of consumption or origin of food incnminated (140)

40Vo of foodborne disease outbreaks (microbiologically conûrmed and suspected) asso-

ciated with private homes (where food was eaten) (15ó)

36Vo of foodborne disease outbreaks associated with private homes (where food was

eaten) (156)
l07o of foodborne disease outbreaks associated with private homes (where food was

eaten) (156)

-50Vo of cases of foodborne illness reported to be caused by poor food-handling tech-

niques in domestic L,'ttchens (24)

97o of foodborne disease outbreaks occurring in private homes (15ó)

497o of foodborne disease outbreaks associated with private homes (where food was

eaten or acquired) (15ó)

l9-22Vo of outbreaks and single cases attributed to food consumed in private homes

(106)
llTo of foodborne disease outbreaks associated with private homes (where food was

eaten) (156)
20Vo of reported bacterial foodborne disease outbreaks originating from place where

food was eate¡ (125)

100

90

80

70
s
c¡ 60
àt)(û

6sookoÀ40

30

20

10

0

FIGURE l.Incidenceofreported.foodbornediseaseoutbreaksassocíatedwithprívatehomesinEurope(156).*Outbreaksoffoodborne
disease caused by food eaten or contaminated in privare homes. ** outbreaks of foodborne disease for which food was eaten or

acquired in private homes. *** Outbreaks of foodborne disease for which food was prepared or coritaminated in private homes'
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ganisms to a level that no longer constitutes a threat to

consumer has been considered to be largely anecdotal (43)'

A considerable amount of food preparation and handling

occurs in the domestic environment, so research and con-

sumer education regarding the risk of unsafe food-handling

practices is an essential element of the prevention of food-

borne disease (94).

Information about domestic food-handling practices

comes from two main sources: analyses of food poisoning

outbreaks and consumer-based research studies (78)' Inter-

nationally, numerous consumer-based research studies have

been conducted to evaluate the food safety practices of con-

determine what consumers know about food safety and why

some safe food-handling practices are or are not imple-

mented. General food safety and hygiene knowledge has

, 135, I
al attitu
1), and
sYcholo

164, 168).

The measurement of consumer knowledge' attitudes'

cognition models for health-related issues has enabled the

idJntification of the relationship between attitudes' beliefs'

and behaviors and behaviorul change (47)'

tion is lacking will be identified' Findings will be discussed

in the context of government targets and strategies for re-

ducing foodborne disease and the development of future

"onr.t-", 
food safety initiatives' In addition' studies will

beevaluatedintermsoftheresearchmethodimplemented
for data collection, the study size, the country of origin'

and the year of studY comPletion'

MATERIALS AND METHODS

An extensive search of previous literature was conducted to

locate published and unpublished consumer food safety studies'

Electronic searches of computerized library databases and the

screening of reference lists from relevant research papers and re-

ports fac-ilitated the identification of many published studies' In-

ternet browsers were used to search the World Wide Web' and

Inclusion and exclusion criteria for reviewed consumer

food safety studies. Studies included in the present review eval-

uated consumers, knowledge, attitudes, intentions, self-reported

practices, and actual hygiene behaviors relating specifically to

food preparation in the domestic kitchen' Only studies that as-

sessedindividualconsumersandtargetedconsumelgroupswere
included for review. Persons classed as consumers included any-

based on Y' such as

pesticide Y' as well

as those countries'
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portion of the studies in which each research method was

used. Interviews were found to be the most common meth-

od for obtaining information on consumer food safety (used

in 49Vo of the studies), followed by self-completion ques-

tionnaires (used in 267o of the studies). Focus groups were

used in 87o of the studies, and the direct-observation tech-

nique was used in lTVo of the studies.

Social surveys involve a quantitative method for col-

lecting information from a population sample, usually by

personal interviews or by self-completion questionnaires.

Survey methods like interviews and questionnaires have

been used for the assessment of participants' knowledge of
food-handling practices, foods at risk for transmitting in-

fection, and foodborne pathogens, for the determination of
food safety perceptions, and for the measurement of psy-

chological influences on food safety behaviors. Discrepan-

cies between what is reported by participants and the actual

behavior of these participants have previously been de-

scribed (42, 71, 87, 154). Studies using questionnaires and

interviews to assess hygiene behaviors have found evidence

of a tendency for participants to overreport behaviors per-

ceived to be "good" (42, 109, 154).

Focus groups, although more recently adopted, are rel-

atively underused as a means for obtaining consumer food

safety information. The focus group research method in-

volves carefully planned group discussions designed to as-

certain attitudes and perceptions regarding a defined area

of interest (101). Focus groups are known to be particularly

effective in providing information about why people think

or feel the way they do, and group interaction provides

more insight into why certain opinions ateheld (100).

Various methods, such as personal direct observation

and observation through video recordings, have been used

to collect information about consumers' actual food safety

behaviors. Fifteen observational studies of consumer food

safety practices were obtained for this review. Data were

collected for 47Vo (7 of 15) of these studies by direct ob-

servation, whereby an observer openly watched participants

prepare meals in home kitchens and concurrently recorded

the steps used in the preparation of these meals. Forty three

percent (3 of 7) of these direct-observation studies were

conducted in South Wales (120, 131, 176)' 437o (3 of 7)

were conducted in the United States (15-17), and l47o (l
of 7) were conducted in England (76). Yideo camera re-

cording has been used to observe consumers' food-handling

practices in the United Kingdom, Australia, and the United

States. The majority (677o) of widely reported observation-

al studies have been undertaken by the Food Research and

Consultancy Unit in Cardiff, South Wales, whereby closed-

circuit TV has been used to observe consumers' food prep-

aration practices in a model domestic kitchen. A number of
studies have been carried out to determine the repeatability

and reproducibility of consumers' food safety behaviors

(75, 135). Quantification of food safety behaviors of a cross

section of the population by using notational analysis and

a risk-based assessment (74, 75) has been completed. Ad-

ditional studies have evaluated food safety behaviors oftar-
geted groups of individuals and have associated the actual

microbiological isolation of Campylobacte r and Salmonella
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with observed unsafe practices (138). Moreove¡ the rela-

tionship between actual observed behavior and psycholog-

ical variables, such as knowledge, attitudes, beliefs, and in-

tentions, has also been investigated in an attempt to under-

stand why consumers implement some food safety behav-

iors and do not implement others' In a study undertaken in

Australia (87), time lapse video was used to monitor food

safety behaviors from single mounted cameras in home

kitchens for periods of 1 or 2 weeks. In an American study

(14), portable video cameras were used to record the prac-

tices involved in the preparation of one meal in partici-

pants' home kitchens.

Sample sizes used for consumer food safety studies

ranged from 40 to more than 13 million respondents. Tele-

phone interviews were used for the consumer food safety

studies involving the largest numbers of consumers, with

IOO to 13,221,007 respondents being reached. Face-to-face

interviews were used to reach 84 to 10,112 respondents,

postal questionnaires were used to reach 82 to 869 respon-

dents, and self-administered questionnaires were used to

reach 62 to 824 respondents. Focus group studies and ob-

servational studies involved far fewer participants than did

survey studies, largely because the focus group and obser-

vation methods may be more time-consuming and expen-

sive. Redmond and Griffith (133)have discussed the valid-

ity and reliability of research methods used for consumer

food safety studies.

Content analysis of consumer food safety surveys.

Different types of questions have been asked in interviews

and questionnaires to obtain a better understanding of why

individuals perform a variety of food safety behaviors.

Questions to identify social cognitive factors (attitudes, in-

tentions, and knowledge) affecting food safety behaviors

have been included in a considerable proportion of surveys,

as have questions about self-reported practices (Table 5)'

Cognitive factors determine whether or not an individual

practices health behaviors, and these factors are relevant to

aspects of health promotion, because they mediate the ef-

fects of other factors such as social and demographic var-

iables in attempts to change health behaviors (40). In the

majority of consumer food safety research studies, it is not

possible to make direct observations of actual food prepa-

ration practices, so, as an alternative, questions are often

asked of respondents to obtain self-reports of food-handling

practices. Data from reviewed food safety surveys will be

discussed in the context of food safety concerns, awareness,

knowledge, attitudes, intentions, and self-reported practices'

A breakdown of the types of questions included in the

surveys analyzed can be found in Table 5. A content anal-

ysis of the 66 food safety surveys (questionnaires and in-

terviews) reviewed revealed that 13 (2OVo) surveys included

only questions on self-reported practices' Only 1 (1%) sur-

vey was found to investigate only consumer attitudes, 2

(37o) surveys investigated only knowledge, and no surveys

investigated only consumer intentions' Only 3 (57o) of the

surveys reviewed assessed self-reported practices, attitudes,

knowledge, and intentions. The majority of the surveys

(4lTo) invesÍigated self-reported practices along with atti-
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terms and concepts used in health promotion initiatives are

prevalent among consumers. Such misunderstandings could

nullify the impact of attempts to educate consumers' Survey

results have shown that up to l5%o of consumers lack fa-

miliarity with the term cros,t-c ontaminatíon and principles

associated with cross-contamination' However, such a term

is frequently used in food safety education intervention ma-

terials, e.g., as part of the "Fight-Bac" campaign in the

United Siates (128) and Foodlink activities in the United

Kingdom (66). Ir. is therefore possible that substantial pro-

portions of consumers may not fully comprehend food safe-

iy education messages. It is suggested that food safety ini-

tiatives include explanations of terms to ensure that mes-

sages are effectively communicated.

Knowledge of pathogens. Consumer knowledge of

pathogens was assessed in I2Vo of the surveys reviewed'

As expected, survey questions containing the names of

pathogens generated more responses indicating knowledge

ãf tnot" pathogens than did questions that did not mention

pathogen names. For example, 797o unptompted consumers

fould name Salmonella (58); however, when prompted' 80

To 9'lVo of consumers indicated that they had heard of Søl-

monella (5, SS, I10, 164). Survey results also indicated that

only <5 to 2l7o of consumers had heard of Campylobacter

(S, SS, 110). One reason for consumers being more aware

of Salmonella and Listeriø (see Table 6) than of Campylo-

bacter may be the sensationalized media food scares of the

mid-1980s. It is disconcerting to realize that large propor-

tions of consumers from the United Kingdom, the United

States, and Australia still lack knowledge of Campylobac-

ter. Campylobacter has been found to be responsible for

the majoiity of cases of foodborne disease in England and

Wales, the United States (141), and Australia (38) in recent

years, and its minimum infective dose is also known to be

lower than those of other pathogens' Moreove! expenmen-

tal investigations have suggested that Campylobacter may

have more potential to spread during consumer food han-

dling than àther pathogens do (139), thtts increasing the

potÃtiat risk of cross-contamination' It has been suggested

ihat knowledge of the microbiology of foodborne patho-

gens may motivate consumers to use safe food storage'

freparatiãn, and cooking procedures l8)' However' research

à"tuiting risk perceptions and willingness to change unsafe

behaviors has indicated that consumers with an awareness

of specific pathogens and food safety procedures are not

any more *ittlng to change their behavior than those lack-

ing awareness (111).

Focus groups of mothers with young children and 60-

to 75-year-old women commonly referred to all bacteria as

"germs" (136, 138). These groups also acknowledged the

invitiUte nature and inherent presence of bacteria; for ex-

ample, one respondent commented, "you can't see them'

Uui ttrey are there" (13ó). Most U'S' consumers demon-

strated an understanding that bacteria and improper han-

dling of food are causes of foodborne illness (55)' However'

misconceptions about the nature of foodborne pathogens

appear to persist; for example, one respondent commented'

"that is where the germs are' in the air" (/38)'

Knowledge of hand-washing and 'drying practices'

The determination of knowledge about hand-washing prac-

and drying (76), that near-

ty a nitn ór tne ted King-

dom and the U desirable

hand-washing and -drying procedures (see Table 7)' None

of the consnmer food safety surveys reviewed evaluated

consumer knowledge of the specific procedures required for

effective hand washing and drying during domestic food

preparation process is deemed to be

ãf critical ¡ ing the reduction of tran-

sient and Il5, 118)' consumers'

knowledge of specific hand-drying procedures was not spe-

cifically ãetermined in any of the reviewed consumer food

safety surveYs.

Knowledge of separation of raw and cooked foods

during food preparation. The microbiological risks asso-

ciated with the contamination of ready-to-eat (RTE) foods

prepared with unclean utensils previously used for the prep-

ãration of raw meat and poultry are considered high or very

high (13S). A lack of knowledge of appropriate food safety

practices to circumvent such risks could result in the con-

iamination of cooked foods and potentially give rise to ill-

ness. As was the case for hand washing, many international

separate or adequately cleaned utensils for the preparation

of RfS foods after these utensils have been used in the

preparation of raw meat and poultry (Table 7)' Comparable

àatà nav" also been obtained in New Zealand (see Table

1).

Knowledg
crobiological s

genic bacteria

consumers' ho

nation of such foods indicates the need for consumer

ments of consumer knowledge of refrigeration temperatures

have come predominantly from the United Kingdom' Data

denoting consumer knowledge of cooling practices has

been laãking in all surveys. Data presented in Table 7 il-
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TABLE 6. Continued

Respondents' knowledge about food safety issue as demonstrated in:

Food safety issue UK and European surveys U.S. and Canadian surveys Australian and New Zealand surveys

Hand washing and dry-
ing (cont)

Separation of raw and

cooked foods during
food preparation

82Vo l<new that allowing raw food
to contaminate cooked foods

was hazardous (11) (UK survey)

647o tholght that it was very im-
portant to use sepatate choPPing

boards for raw meat and other
foods (164) (UK survey)

77Vo thotght that it was important
to use a separate chopping board
for raw meat (102) (UK survey)

When prompted, l00Vo answered

questions correctly about use of
different utensils for raw and

RTE foods (76) (UK survey)

When prompted,95Vo knew of
Salmonella, 92Vo l<new of Lister-
ia, and 2lVo knew of Campylo-
bacter as causes of food poison-

ing (Il0) (UK survey)
Unprompted, 79-97Vo could name

Salmonella; <3-l0Vo co,tld
name Campylobacter (51, 58)

(UK surveys)

When prompted, 100Vo knew when 45Vo l<new that improper hand 82Vo recognized that washing

and how it was necessary to washing could result in food hands before handling or prepar-

wash hands (76) (UK survey) poisoning (10) (U.S. survey) ing food was a vitally important
'797o cotld identify each of five in- food hygiene activity (88) (Aus-

stances in which hand washing tralian survey)a

was necessary (1ó) (U.S. sur-

veY)

807o lurew that putting steak on a
plate that held raw meat in-
creased the risk of food poison-

ing (8) (U.S. survey)
84Vo knew that keeping different

foods separated from each other

to avoid cross-contamination
was important to prevent food
poisoning (31) (U.S. survey)

55Vo conectly answered questions

about cross-contamination 11 ó,)

(U.S. survey)
78Vo recognized that washing cut-

ting boards after handling raw

meats and then cutting raw vege-

tables could result in food poi-

soning (10.) (U.S. survey)

757o knew Salmonella was associ- 96Vo had heard of Salmonella,

ated with raw poultry and eggs 32Vo had heard of Listeria, 52Eo

(1óS) (U.S. survey) had heard of E. celi, and 8Vo

787o had heard of Salmonella, 9Vo had heard of Campylobacter

had heard of Campylobacter, (88) (Australian survey)

30Vo had heard of E. coli, and

2lVo had heard of Listeria (Il1)
(U.S. survey)

807o claimed to have heard of ,Sal-

monella, and 157o claimed to

have heard of C. jejuni or E.

coli (8) (U.S. survey)

38Vo were unaware of the need to

use separate or clean utensils for
the preparation of raw and

cooked foods together (83.)

(New Zealand survey)
28Vo agreed that one knife is all

that is needed to cut uP raw and

cooked ingredients, as long as it
is wiped with a clean damp

cloth (96) (New Zealand survey)

97Vo respondents indicated that it
is unsafe to use the same un-

washed knife or chopping board

to cut uncooked chicken and

prepare a salad (24) (New Zea-

land survey)

Pathogens

Foods likely to be con- 73Vo thought poultry was a food 88% thought that a rare hamburger No data available

taminated with patho- that might constitute a food poi- was a high-risk food 1130) (U.S.

genic bacteria soning risk (51) (UK survey) survey)

60Vo rccognrzed that soft or raw 88Vo tecognized that raw eggs

eggs were a possible danger to could be a potential health risk

public health (164) (UK survey) (7) (U.5. survey)
gl%o recognized poultry, 27Vo rec- 567o considered poultry a high-risk

ognized beef, and 70Vo recog- food (170) (U.S' survey)

nized meat pies and pasties as 65Vo thortght that meat and poultry

common sources of food poison- had the greatest potential to

ing (I I0) (UK survey) cause food poisoning illness
(12) (U.5. surveY)

" Published study reported lack of knowledge.

lustrate that large proportions of consumers lack knowledge

about adequate refrigeration temperatures. Surveys have in-
dicated that up to 93Vo of consumers do not know that the

correct refrigeration temperature is 0 to 5'C. Such knowl-
edge is more widespread in the United States, with survey

results indicating that 46 to 60Vo of consumers do not know

the ideal refrigeration temperature. Survey findings detail-

ing consumers' refrigerator temperatures correspond with
the lack of knowledge described above. Results have shown

that large proportions (up to 707o) of consumers' refriger-

ators exceed the recommended temperatures (44, 90' 163)'

giving rise to conditions that encourage the proliferation of
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TABLE 8. Perception of the home as an important location for food poisoning
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Country Consumer food safety survey findings

Quantitative findings

Australia

Canada

United Kingdom

United States

Qualitative findings

United Kingdom

77Vo of respondents thought the home was a likely place to acquire food poisoning (88)

l6Vo of consumers believed that food safety problems were most likely to occur in the home (31)

llVo of consumers regarded the home as a likely source of food poisoning (1,1ó)

97o of respondents regarded the home as a likely source of food poisoning;6lEo perceivedthe

home environment as having the potential to bring about food poisoning; 2O7o thought That

food poisoning rarely, if ever, occurred in the home (110)

35Vo of consumers ranked the home as a likely location to get food poisoning (131)

l6Vo of consumers thought the home was the most likely place for the mishandling of food (168)

lTVo of consumers attributed foodborne illness to food prepared at home (53)

23Vo of consumers considered foods eaten at home to pose a lower risk of foodborne illness than

those eaten away from home (170)

No consumers thought that the home was where food safety problems were most likely to occur;

5TVobelieved food poisoning to be common or very common from foods prepared at home

(14)

"You'd like to think you wouldn't get it [foodborne disease] in your own home" (138)

"I would not think of my kitchen as being unsafe" (136)

"I think that it [the risk of foodborne disease] is higher away from home" (136)

"I think lfoodborne disease is more prevalent] in establishments not necessarily in our own

homes" (138)

appear to be consistent across all international surveys re-

viewed, and despite increased media and educational atten-

tion, the perception of the home as a location at which one

is unlikely to get food poisoning appears to have changed

little over the past 15 years.

Findings concerning consumers' perceptions of food
poisoning risk from focus group studies (qualitative data)

are comparable to findings from consumer food safety sur-

veys (quantitative data). More concern was expressed about

acquiring foodborne illness from locations away from the

home, because the members of the focus groups perceived

themselves to have more control at home (55, 136, 138).

Perceptions of risk, control, and responsibility.
Brthn (29) has suggested that the incidence of food poi-

soning and the frequency of serious consequences are un-

derestimated by consumers. This underestimation of per-

sonal risk posed by food poisoning may prevent consumers

from taking appropriate steps to reduce their exposure to
food-related hazards (68, 144). A large proportion (90%)

of UK consumers perceive that there is a very low risk of
getting food poisoning from food they have prepared them-
selves (13l), and this finding supports results obtained by
Frewer et al. (68) indicating that consumers associate the

lowest personal risk of food poisoning with home-produced

food. Consumers have also been reported to perceive a
higher risk of food poisoning when food is prepared by
others, as opposed to themselves (see Table 9). Such find-
ings have been discussed within the framework of "opti-
mistic bias" (68, 131).

Consumer perceptions of control were studied in only
two of the attitudinal surveys reviewed ( I 10, 13 I ). Results

presented in Table 9 indicate that 66 to 88% of consumers

perceive themselves to have control over their own food

safety. Perceptions ofpersonal control have been evaluated,

and results have indicated that consumers perceive them-

selves to have more control over their own food safety than

others do, thus indicating judgments of optimistic bias

(132).

Consumers are considered to be responsible for proper

food-handling practices when preparing food in the home

(7). However, it has been reported that consumers are fre-

quently unaware oftheir role in the prevention offoodborne
disease (146). The majority of consumers fail to recognize

the significant risks and mechanisms of bacterial growth

and contamination associated with foodborne disease (94,

14ó). Numerous studies in the United Kingdom, the United

States, Canada, Australia, and New Zealand have investi-
gated consumer perceptions of responsibility for safe food

preparation. In the late 1970s, Jones and \Weimer (91) folund

that most consumers underrated their individual responsi-

bility for hygienic food preparation and relied on govern-

ment inspection for the prevention of bacterial contamina-

tion of raw meat and poultry. Nearly 3 decades latel data

suggest that many consumers remain unaware that food

safety problems are likely to occur in their homes, believing

that the responsibility for food safety lies instead with food

manufacturers or restaurants (176). Even though recent sur-

veys have indicated that large proportions of consumers

believe that food manufacturers are ultimately responsible

for food safety, other studies have suggested that consumers

are beginning to recognize their own responsibility for pro-

viding safe food (see Table 9). Elderly women and mothers

with young children in the United Kingdom expressed an

acceptance of personal responsibility for hygienic food
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proportions of consumers believed that the failure of food
preparers to wash and dry their hands adequately is a major
cause of food poisoning. Such findings reiterate the need

for consumer food safety education regarding the micro-
biological risks associated with handling RTE foods with
unwashed or undried hands. Improved consumer percep-

tions regarding the need and timing of adequate hand wash-

ing and drying may increase the implementation of the pro-

cedure and ultimately help to decrease the risk offoodborne
disease.

Qualitative data obtained from focus groups have in-
dicated a widespread unprompted understanding of the need

for hand washing and drying during food preparation for
"hygiene reasons" (138), yet it was notable that inaccurate

perceptions of correct hand-washing and -drying proce-

dures were common. The majority of the 60- to 75-year-

old women and the mothers with young children were in-
sistent that hand washing and drying was a vitally impor-

tant procedure and that they implemented this procedure

effectively before, during, and after food preparation. How-
ever, thorough descriptions of hand-washing and -drying
procedures were perceived to be "too time consuming"
(136, 138). Qualitative frndings regarding the need for the

use of soap for adequate hand washing did not correspond

with the quantitative findings of Mathias (110), which rn-

dicated that the majority of consumers have a positive at-

titude about the use of soap for hand washing during food
preparation. Additional research is required to investigate
specific attitudes toward component actions of the hand-

washing and -drying process during domestic food prepa-

ration.

Attitudes toward food safety practices for the prep-
aration of raw and cooked foods. Generally, attitudes to-

ward safe food-handling practices regarding the use ofuten-
sils for the preparation of RTE and cooked foods were pos-

itive. It was found that 81 to 90Vo of consumers agreed that

it is better to use different chopping boards for the prepa-

ration of raw and cooked meats (75, 110, 131). Similarly,
90Vo of consumers believe that the use of different utensils

or washed utensils for the preparation of raw and RTE
foods will help to prevent food poisoning (76). In addition,
1007o of consumers have stated that they think the use of
different utensils and/or washed utensils for the preparation

of raw and RTE foods is important (76). The safety of the

use of wood chopping boards relative to that of the use of
plastic chopping boards has previously been discussed (ó),

and research has shown that consumers have differing at-

titudes toward the use of different types of chopping

boards; howeve! there appears to be a preference for the

use of plastic boards (138).

Focus group study findings indicate that the unprompt-
ed understanding of the need for the use of separate and/

or adequately cleaned utensils for the preparation of raw
chicken and RTE foods was prevalent. For example, one

respondent stated, "I've got a meat knife and a vegetable

knife" (136). However, many respondents considered the

rinsing of chopping boards and/or knives after they have

been used for raw chicken and before they are used for
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RTE foods to be an acceptable food safety procedure. For

example, respondents stated, "I always wipe over the board

. . . between preparing things," and "I just swill every-
thing" (136), and "I don't use soap, just under hot water"
(138). As was the case for hand washing, respondents per-

ceived themselves to be implementing adequate food safety

procedures and appeared to realize the importance and the

need for the implementation of such procedures; however,

the same respondents also unknowingly reported unsafe

practices that may present a potential risk of cross-contam-

ination during domestic food preparation.

Attitudes toward temperature control. Attitude areas

investigated regarding temperature control can be classified

into three categories: heating, cooling, and storage of foods

at room temperature. Consumer attitudes toward cooking
practices in the domestic kitchen have been identified in
few consumer food safety surveys. Recent findings have

revealed that the majority of consumers have positive atti-

tudes toward adequately cooked foods. Even though low
proportions (12 to l47o) of consumers have been found to

have negative attitudes, there is significant cause for con-

cern, especially when such proportions of consumers may

represent people making food-handling errors.

Several U.S. studies have presented results of group

discussions regarding the use of thermometers for assessing

heating adequacy (32, 55,99). Findings have suggested that

some groups of consumers are more likely than others to

use thermometers to assess heating adequacy upon learning

that color is not always a good indicator of heating efficacy
(55). Qualitative findings for focus groups regarding atti-

tudes about heating adequacy and perceptions ofadequately
cooked food can be found in Table I 1. Consumers indicated

positive attitudes toward determination of the end of the

cooking process; indeed, several U.S. consumers perceived

that meat was safe when it was overcooked (99). Such find-

ings concur with those from surveys conducted in the Unir
ed Kingdom, where consumer responses indicated an un-

derstanding of the purpose of and the need for adequate

cooking. Most U.S. and UK consumers perceived that

cooking kills the microorganisms in raw meat and poultry.

Despite this perception, discussions about actual practices

revealed that some respondents unknowingly follow im-
proper handling practices when cooking at home (55). For

example, respondents indicated inaccurate objective means

for determining the end of the cooking process.

The evaluation of attitudes toward cooling practices

and the storage of foods at room temperature were re-

searched (with surveys) by only two workers from the Unit-
ed Kingdom (see Table 12). It was found that 14 to 28Vo

of consumers had negative attitudes toward the storage of
foods at room temperature, and tp to 84Vo of consumers

held negative attitudes toward adequate cooling practices,

thus indicating that there is confusion among consumers as

to what actually constitutes acceptable and safe cooling
practices.

Behavioral intentions. Behavioral intentions can be

regarded as being derived from two parallel cognitive pro-

cesses: the first process involves consideration of the indi-



J. Food Prot., Vol. 66, No. I A REVIE}V OF CONSUMER FOOD SAFETY STUDIES t45

TABLE 13. Prevalences of self-reported unsafe food consumption practices according to (J.5. consumer food safety surveys undertaken

from 1977 to 2000

Year(s)o

Prevalence(s) of consumption of ordering, preparation,

and serving of undercooked hamburger patties

Prevalence(s) of consumption of raw,

uncooked, or runny eggs or egg products

1977

1986

1994-199s
t997-t998
1999-2000

l1%o (91)
23Vo (130)

19Vo (111),23Vo (97)

47o (159), 57o (130),67o (124),207o (177)

9Vo (178), r47o (86), 17Vo (113),20Vo (9),30Vo (151)

No data available
No data available

507o (97)

r3Vo (159), 50Vo (177)

l87o (151), l97o (113),487a (86),507o (9), 56Vo (178)

o No data are available for 1987 to 1985, 1987 to 1993, or 1996.

dling RTE foods (76). The same study found that most

consumers intended to use separate or washed utensils the

next time they prepared raw and cooked foods and were

"extremely likely" or "likely" to clean all food preparation

surfaces between the preparation ofraw foods and the prep-

aration of RTE foods (76). Such data may indicate that

consumers have knowledge of coffect and important food

preparation practices, but as is the case for self-reported
practices, responses may be subject to social desirability

bias (defined below).

Self-reported practices. The majority (96Vo) of inter-

views and questionnaires reviewed here included questions

about self-reported practices. Self-reported practices are

personal accounts of one's actions and may or may not

reflect actual behaviors. Data from self-report questions

may provide valid information on awareness or indirect
knowledge about "cotrect" behaviors rather than precise

information on actual behaviors and thus may not provide

an accurate representation of what actually constitutes a re-

spondent's true behavior. Social scientists have suggested

that a respondent may claim to caffy out the perceived
"correct" behaviors as opposed to behaviors perceived to

be undesirable in order to convey a positive image (27).

This concept is known as social desirability bias and is

reported to occur more frequently with questionnaires and

telephone interviews than with face-to-face interviews
(126). An evaluation of such data could result in misleading

findings (42). Several of the survey studies reviewed here

acknowledged the limitations with regard to the intetpre-

tation of self-reported data(9, 177). Self-reports ofbehavior
are sometimes collected to aid in the evaluation of health

promotion initiatives. A self-reported behavioral change

may be a change that a respondent only perceives to have

made or reports in order to convey a positive image (95).

Responses to self-reported behavior questions in sev-

eral survey studies have suggested that reported unsafe

practices and misunderstandings about safe food-handling
practices exist with respect to all factors that are known to
contribute to food poisoning. An overall assessment of in-
terview responses from a U.S. survey indicated that 987o

of food preparers reported at least one unsafe practice
(169). In a more recent survey, carried out by Altekruse et

al. (8), unsafe food hygiene practices were reported by one

third of the respondents. It was apparent that questions re-
garding hand washing and the use of separate or washed

utensils for the preparation of raw and cooked foods during

food preparation were the issues investigated most fre-

quently. There were notable differences in reports of safe

and unsafe practices for different food safety issues.

Reported consumption of foods with the potential
to cause foodborne disease. At least 257o of the reviewed

consumer food safety surveys determined the prevalence of
food consumption practices that may cause foodborne dis-

ease. Indeed, several surveys have been devoted solely to
this topic. The majority of the data regarding the prevalence

of unsafe consumption of foods were obtained in the United

States and pertain to undercooked hamburgers and raw and

undercooked eggs. A substantial level of media attention

has been devoted to the microbiological hazards of both of
these foods because of outbreaks of foodborne disease due

ro E. coli OI51'H7 and Salmonella. Cases of illness caused

by Salmonella Enteritidis have frequently been attributed to

the consumption of raw or lightly cooked eggs (82) and in
the United States, outbreaks of disease caused by E. coli
Ol57:H7 have been attributed to the consumption of un-

dercooked hamburgers (33, 34).

A summary of proportions of consumers who reported

consuming various unsafe foods is presented in Table 13.

Overall, large proportions of consumers reported eating raw

foods of animal origin. Since 1977, the prevalence of the

consumption of undercooked hamburgers has ranged from
4 to 307o of the sampled populations. However, some sur-

veys undertaken since 1991 have indicated that <5Vo of
consumers continue to report a preference for and the con-

sumption of medium rare and rare hamburgers (113, 159,

170), suggesting that a reduction in the consumption of un-

dercooked hamburgers may have taken place. Since 1994,

the prevalence of the consumption of undercooked or raw

eggs has ranged from 5 to 56Vo. The levels of consumption

of raw and undercooked eggs appear to have been consis-

tent from the mid-1990s to the present, indicating that up

to 507o of consumers may still consume raw and under-

cooked eggs. However, as with hamburgers, some survey

studies have found as few as 5Vo (113) of consumers to

report such consumption behavior. The results of a U.S.

stludy (145) indicate that susceptible populations with an

increased risk for foodborne disease continue to consume

inadequately cooked runny eggs and pink beef burgers,

which gives rise to concerns about foodborne disease.

As with other self-reported practices, it is possible that

the prevalence of the consumption of unsafe foods may be

higher than it has been reported to be because of the influ-
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mended (12l). Nevertheless, research has shown that the

assessment of meat color is not an effective method for

accurately evaluating the doneness of meat and poultry

risk of foodborne illness.

Observed food safety behaviors' Observation is a

tified.

However, heating efficacy varied considerably between

meals, possibly because of the use of different cooking

methods (75, 131).

Observed hand-washing and -drying behaviors' The

role of hands in the transmission of disease is well estab-

reduction of transient and resident bacteria (79' 115)' Re-

search carried out in the United Kingdom has examined

hand drying when de behavior with re-

gard to ihe desirable hands'

The results of o (Table 15) show

that consumers in Australia and the United States demon-

strated better hand-washing practices than did consumers in

the United Kingdom. This finding may be due to the fact

ies.

Griffith et al. (74) found that during 92 meal prepara-

tion sessions, adequate

dures were required on

to decontaminate hands

5O7o of these occasions, and 44Vo of these attempts con-

sisted of rinses only' Adequate hand washing was only im-

plemented on 6Vo of these occasions after handling raw

Table 15 show comParable re-

d -drYing Practices observed in

se observed in a model domestic

six occasions (134).

It was found in a recent study that 34Vo of whole-chick-
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TABLE 14. Continued

Respondents' self-reported practices with regard to food safety issues in

U.S. surveys

Australian and

New Zealand surveYs
Food safety issue UK and European surveYs

Hand washing (cont)

Unsafe practices

Cross-contamination

Safe practices

Unsafe practices

26Vo of men and l'77o of women

said they did not alwaYs wash

their hands belore PreParing
food (58) (UK surveY)

59-767o always or usually used

separate utensils and choPPing

boards for PreParation of raw

meat and cooked food (46' 57'

59) (two UK surveYs, one Eu-

ropean surveY)

80% always used different uten-

sils or wash utensils with raw

and RTE foods (75) (UK sur-

veY)

30-567o used same chopPing

board for uncooked meat and

for cooked meats (21, 153,

175) (UK surveys)

76Vo did not prepare raw and

cooked foods in separate areas

of the kitchen (175.) (UK sur-

veys)

477o vtere unlikelY to wash uten-

sils and choPPing boards be-

tween preparation of raw food

and cooked meat (59) (EuroPe-

an survey)

207o did not wash their hands

with soap after handling raw

meat or chicken (177)

79Eo repofied not routinely wash-

ing their hands with soaP after

handling raw meat or chicken

(e)

44% consistentlY forgot to wash

their hands proPerly before

meal preparation ( 10)

6'77o sâred that theY washed or

changed cutting boards after

cutting up raw meat or Poultry
(B)

85-937o alwaYs washed the choP-

ping board after cutting raw

chicken (124,151)
'17-80Vo said theY never used the

same plate for raw and cooked

meat (11, 30)

83% washed cutting boards used

for cutting meat or PoultrY
with soap and/or bleach before

using the cutting board again

(ss)
5lVa said a surface used to cut

uncooked meat and PoultrY
would be also used to cut

cooked meaf (7)

-25Vo satd theY would use the

cutting board after cutting raw

meat or chicken without clean-

\ng \t (97)

19-20Vo repofied not washing the

cutting board with soaP or

bleach after using it to cut raw

meat or chicken (9, 177)

10% always or sometimes used

the same Plate for raw and

cooked meat or did not wash

the plate before using it for
cooked meaf (30)

No data available

No data available

66-7l%o used the same choPPing

board or knife for raw meats

and other foods (117) (New

Zealand surveY)

307o would Perform an unsafe

cross-contamination action

when preParing raw meat and

salad vegetables (88) (Austra-

lian survey)

risk of cross-contamination during domestic food prepara-

rion (75, 131).

Observed actions presenting a risk of cross'contami-

nation during the preparation of raw and cooked foods'

Direct and indirect cross-contamination behaviors were ob-

served during meal preparation sessions in studies conducted

in the United Kingdom, the United States, and Australia'

These observations indicated a substantial potential risk of the

transfer of pathogenic bacteria from raw meat and poultry to

RTE foods and kitchen surfaces, which could result in food-

bome illness. Indeed, observational studies have revealed that

direct and indirect cross-contamination behaviors were exhib-

ited in the majority of consumer meal preparation sessions

(see Table 15). In a UK study, unsafe food-handling practices

were compared with actual pathogenic contamination of food

products and kitchen surfaces. It was found that l'77o of home-

made chicken salads prepared in a model domestic environ-

ment tested positive for Campt'lobacter ( I 38)' All such salads

had become contaminated by observed indirect contamination



J. Food Prot., Vol. 66, No. 1

TABLE 16. Intrastudy comparisons of knowledge and self-reported practices for U.S. studies
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Sample size Food safety issue

Respondents' knowledge
of food safety issue

Respondents' self-reported
practices with regard

to food safety issue Reference

1,620 adults Hand washing

Cross-contamination

Heating adequacy

426 adults

86Vo l<new that hand washing re-

duced the risk of food poison-
lng

807o knew that serving steak on

a plate that had held raw steak

increased the risk of food poi-
sonlng

677o knew that cooking meat

well reduced the risk of food
poisoning

88% demonstrated knowledge of
cross-contamination from raw
to cooked foods

817o demonstrated knowledge of
adequate cooling principles

6l7o demonstrated knowledge of
adequate cooking

66Vo reported washing therr
hands after handling raw meat

and poultry
67Vo reporled cleaning a cutting

board after contact with raw
meat or poultry

7l7o reported serving adequately

cooked hamburgers at home

7 57o r eported implementing
practices to prevent cross-con-

tamination
46Vo reported implementing ade-

quate cooling procedures

977o reported cooking foods ad-

equately

8

Cross-contamination from
raw to cooked foods

Improper cooling, leaving
cooked foods at room
temperature

Cooking

7

during the prepamtion of a Campylobacter-positive chicken

piece and RTE salad vegetables (138).

The preparation of raw and cooked food in the same

work area of a kitchen could increase the risk of cross-

contamination during food preparation. Observational study

results have shown that 80 to 90Vo of consumers failed to

use separate parts of the kitchen for the preparation of raw
and cooked foods (14,75, 175).

Significant risk potential has been attributed to the fail-
ure to use separate utensils (namely, knives and chopping
boards) for the preparation of raw chicken and RTE foods.

Real-time microbiological analysis of food preparation
practices has shown that 81Vo (a probability of 9 of l1) of
salad vegetables prepared with an unwashed or inadequate-

ly washed and dried chopping board and/or knife previous-
ly used for raw chicken were contaminated with Campylo-
bacter and/or Salmonellct from the raw chicken (/39).
Many of the observational studies reviewed here have re-

ported consumer use of utensils during the preparation of

raw meat and poultry and RTE foods (Table 15). Obser-

vational study results have indicated that 66 to'757o of con-

sumers appear to wash and dry chopping boards o[ use

separate chopping boards for raw chicken and RTE foods,

whereas 23 to 6lEo appear to wash and dry knives or use

different knives (75, 131). Other observational studies have

revealed that more than half of UK consumers fail to use

separate or adequately washed and dried utensils between

the preparation of raw foods and the preparation of RTE
foods (76, 131). Although substantial numbers of consum-

ers fail to implement safe practices, some observational

study results have indicated that attempts to use adequately

cleaned or separate utensils to prepare raw chicken and

RTE, foods are made. Redmond et al. (138) found that al-

though 64% consumers failed to wash and dry chopping

boards or use separate chopping boards for at least one RTE
food after the preparation of raw chicken, fewer consutners
(367o) fatled to do so during the preparation of four differ-
ent RTE foods. Sixty-four percent of the consumers failed

TABLE 17. Intrastudy contparisons of knowledge and observed belnvior for U.S. studies

Sample size Food safety issue

Palticipants' knowledge

of food safety issue

Participants' observed
food safety behavior Reference

l2l households Hand washing

100 consumers Cross-contamination

797o correct\y identified instanc-
es in which hand washing
was necessary duling food
preparahon

977a rafed the consumption of
lettuce moistened by raw
poultry dripping as a "r'isky"
food-handling behavior

7Vo indicafed knowledge regard-
ing heating foods to an ade-
quate temperature

20Vo were observed to neglect
hand washing plactices

987o cross-contaminated RTE
foods with raw meat or raw
egg duling food preparation

8l7o were observed to cook
their foods to proper tempera-

tures

16

l4

121 households Cooking I6
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TABLE 20. Results of a UK study (76) on knowledge, attitudes, intentions, self-reported practices, and actual food safety behaviors

with regard to generic food handling practicesa

Food safety issue

Knowledge Attitude
(vo)'

Intention
Self-reported

practice
(vo)"

Actual
behavior

(vof(vo)d(vo)b

Hand washing after handling of raw foods

Hand washing before handling of RTE foods

Use of different or washed utensils for raw and RTE

foods

100
100

100

55

85

55

80

75

45

80

0

0

48100 80

" The study involved 40 consumers.
b Percentage of questions answered correctly by participants.
c Percentage of participants considering behavior "extremely important."
.l percentage of participants indicating that implementation of appropriate procedure is "very likely" the next time food is prepared'

¿ Percentage of participants reporting "always" implementing procedure'

./PercentaÀe of participants performing procedure adequately at all times during observed food preparation.

actual behavior (15-17, 87). In addition, the conespon-

dence between attitudes about specific actions and actual

observed behaviors has also been evaluated (74, 131). The

following discussion presents comparable findings deter-

mined within consumer food safety studies (intrastudy com-

parisons) and between different studies (interstudy compar-

isons).

Intrastudy comparison of knowledge and self-re'
ported practices. Analysis of results indicate that consum-

er food safety knowledge fail to corelate with self-reported

safe home food preparation practices (7, 8, 168). The prin-

cipal findings are presented in Table 16' Albrecht (7) found

that a number of respondents knew about the concepts of
proper food handling but did not report putting those con-

cepts into practice. In Altekruse et al.'s (8) study, 20 to
27Vo of consumers demonstrated that they knew of safe

food-handling behaviors to reduce the risk of food poison-

ing but did not report the implementation of the correspond-

ing safe practices. Such disparities were not observed for
the adequate cooking of meat and poultry. More consumers

reported to serve adequately cooked meat than knew that

adequate cooking of meat reduces the risk of food poison-

ing (8). Overall, surveys examining knowledge and self-

reported practice have found that a respondent who knows

a term or concept will not always use the corresponding

safe home food preparation procedute (168).

Intrastudy comparison of knowledge and observed

behaviors. Assessments of knowledge and actual behavior

have featured in several U.S. studies (14, 17) and in an

Australian study 187) (Table 17). On the basis of research

conducted in the United States, it was concluded that

knowledge does not correlate with actual food-handling

practices (17). For example, although nearly all U.S. con-

sumers rated the consumption of lettuce moistened with raw

poultry drippings as a "risky" food-handling behavior, ob-

servations of food preparation practices showed that 987o

of the same consumers cross-contaminate RTE foods with

raw meat and raw egg ( l4). Nevertheless, a lack of knowl-

edge does not mean that the use of an unsafe practice is

imminent. For example, although only 77o of consumers

knew the temperatures required for the adequate cooking

of foods, >807o of consumers were observed to cook their

foods to proper temperatures (17). Auslralian data also re-

veals signif,cant variance between stated answers (given on

a questionnaire) and observed (via video monitoring) food-

handling and hygiene practices (82). Nineteen percent of
households claimed to have soap available in the kitchen

but did not, and contrary to participant statements, almost

half of the surveyed households did not use a detergent or

cleaner for cleaning kitchen surfaces (87). Because of such

discrepancies between knowledge and actual behavior, re-

searchers have concluded that knowledge is a poor indicator

of actual behavior, and when it comes to food safety, it is
difficult [o measure what the general population does by

what they know (17).

Intrastudy comparison of attitudes and observed

behaviors. Very few studies have investigated the corre-

spondence between consumer attitudes about food-handling

practices and observed behaviors (Table 18)' In a study

conducted in South Wales, it was found that 797o of con-

sumers perceive that are unlikely to get food poisoning in

their homes. However, observations of the same consumers'

fooil preparation practices indicated that no participant im-

plemented all of the high-risk food safety behaviors nec-

essary to prevent the cross-contamination of pathogens

from raw chicken during the food preparation process

(132). Results like these suggest that positive attitudes to-

ward food safety concepts do not correspond with safe

food-handling practices.

Intrastudy comparison of self-reported practice and

observed behavior. The correspondence between self-re-

ported practices and actual observed behavior was re-

searched by Anderson et al. (14). The results of their study

show that the proportions of consumers reporting the im-

plementation of safe food-handling procedures was sub-

stantially larger than the proportions of consumers who ac-

tually performed these procedures (Table 19). For example,

although nearly all respondents reported that they washed

their hands before they prepared food, less than half actu-

ally did so, indicating that self-reports of food safety prac-

tices are not always a reliable indicator of actual behavior'
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Intrastudy comparison of knowledge, attitudes, in'
tentions, self-reported practices, and actual behaviors'

Findings obtained in South Wales concur with U.S. and

Australian data on discrepancies between knowledge, self-

reported practices, and actual behaviors (Table 20). Griffith
et al. (76) investigated knowledge, attitudes, intentions,

self-reported practices, and actual behaviors with regard to

hand-washing and cross-contamination actions. Observa-

tions of hand washing after handling raw food and before

handling RTE foods showed that despite having the knowl-

edge of, a positive attitude toward, and the intention to

perform adequate hand-washing procedures, no participants

were observed to wash their hands adequately at any time

before RTE food was handled or after handling raw food'

Actual hand-washing behavior did not appear to be influ-

enced by attitudes toward each food safety action, as l)OVo

of consumers thought hand washing after handling raw

foods was "extremely important" and 557o thought hand

washing before handling RTE foods was "extremely im-

portant"; however, neither practice was implemented ade-

quately during the food preparation process.

A noticeable discrepancy between cognitive compo-

nents and actual behavior like that observed with regard to

hand washing was also observed with regard to use of dif-

ferent or washed utensils for the preparation of raw and

RTE foods. As with hand washing, knowledge of measures

for the prevention of cross-contamination during the prep-

aration of raw and RTE foods was demonstrated by con-

sumers, and positive attitudes toward the relevant behaviors

were held. Consumers indicated an intention to carry out

the required behaviors the next time they prepared food and

just over half of the study participants reported that they

always cleaned surfaces between the preparation of raw

foods and the preparation of RTE foods. A larger propor-

tion of the study parlicipants reported that they always used

different or washed utensils for the preparation of raw and

RTE foods. However, smaller proportions of consumers

were observed to actually implement appropriate practices

such as using different or washed utensils for the prepara-

tion of raw and RTE foods and adequately cleaning surfac-

es between the preparation of raw foods and the preparation

of RTE foods.

Interstudy comparison of knowledge, attitudes, in'
tentions, self-reported practices, and actual behaviors'

A comparison of knowledge, attitudes, behavioral inten-

tions, self-reported practices, and observed food safety be-

haviors with regard to some generic food-handling practices

from international studies is presented in Table 21. A com-

parison of data from all of the reviewed consumer food

safety studies reveals that large proportions (82 to 1007o)

of consumers reported knowing that hand washing is an

important action before and after handling food and that

implementation of hand washing decreases the risk of food

poisoning. Results from these studies also suggest that con-

sumers know when and how to wash their hands properly'

The majority of consumers also believed that the imple-

mentation of an adequate hand-washing procedure would

help to prevent food poisoning, although smaller propor-
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8. Knowledge of food safety concepts does not generally
coffespond to self-reported practices for most food
safety behaviors. For example, although 867o of con-
sumers indicated that they knew that the implementa-
tion of adequate hand-washing procedures can reduce

the risk of food poisoning, only 66Vo of consumers re-
ported actually implementing such procedures.

9. A consumer's intention to perform a food safety pro-
cedure does not always result in the implementation of
that procedure. For example, although 85% of consum-

ers indicated that they intended to wash their hands

after handling raw foods, no consumers were observed

to do so.

10. Consumers demonstrated judgments of optimistic bias,
perceiving themselves to be less at risk from foodborne
disease than others and continuing to consume unsafe

foods despite knowing the potential consequences of
this behavior.

11. Positive attitudes about reducing the risk of foodborne
disease associated with specific food-handling practices

did not necessarily result in the implementation of the

corresponding food safety practices.

12. Self-reported practices did not conespond to observed
food safety behaviors, indicating that when food safety

concepts are known, survey data may be subject to

social desirability bias. Moreover, inaccurate percep-

tions of what constitutes "adequate practices" are

widespread. For example, consumers may consider

rinsing under running water "adequate hand-washing/
drying" (75); thus, survey responses may reflect in-
accurate information about self-reported practices.

13. Comparisons of self-reported practices, knowledge, at-

titudes, intentions, and actual observed behaviors in-
dicate that actual consumer food-handling behaviors

may be represented more accurately by data obtained

through observation than by data obtained through in-
termediary means.

One of the most notable conclusions extrapolated in this re-

view is that consumer knowledge, attitudes, intentions, and

self-reporled practices determined by intermediary means such

as interviews and questionnaires do not correspond well with
actual observed behaviors. Nevertheless, the determination of
consumer knowledge, attitudes, intentions, and self-reported
practices with regard to food safety has provided information
that can be used to facilitate the understanding of why con-

sumers implement some food safety behaviors and not others.

Although the measurement of such va¡iables may aid in the

evaluation of food safety education initiatives and provide

health professionals with baseline data for use in the devel-

opment of food safety interventions, direct observation of ac-

tual behaviors is thought to provide mol€ accurate data on

consumer implementation of safe food-handling practices. In
UK research, direct observation was used to evaluate a com-

munity food safety education initiative that had been devel-

oped on the basis of the social marketing approach. Research

results show that the observation of consumers' food prepa-

ration practices provides a reliable measure of the effective-
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ness of intervention material through the assessment of actual

behavioral change ( I 34).

Food safety concepts that were not extensively repre-

sented in the reviewed studies include the component actions

of hand washing and drying, cooling principles, and the cor-

rect storage procedures for cooked foods prepared in advance

of consumption. Observational shrdy results suggest that the

procedures associated with these concepts are inadequately
performed, and research is required to determine why this is
so and to determine the extent of the use of unsafe practices.

Such information may aid in the development of effective

targeted food safety education programs to improve consumer

understanding and implementation of specific food safety

practices.

Content analysis of the reviewed consumer food safety

surveys indicated that the psychological determinants of
safe food-handling behaviors, such as attitudes and inten-
tions, have not been studied extensively. A more complete

understanding of why certain food safety practices are im-
plemented and others are not may aid in the development

of future food safety education initiatives.
Although many surveys have presented data indicating

that large proportions of consumers possess adequate food
safety knowledge, this review has determined that substan-

tial proportions of populations in Europe, North America,
Australia, and New Zealand appear to lack knowledge of
key safe food-handling behaviors. Therefore, consumers

may not even be aware that they are implementing unsafe
practices. Although perceptions of the risk of foodborne
disease appear to be generally accurate, a considerable

number of consumers have demonstrated optimistic bias,

which may impede attempts to improve food-handling prac-

tices through education. Even though majorities of consum-

ers report practicing safe food-handling behaviors, substan-

tial numbers of consumers report practicing unsafe behav-

iors. Such responses may indicate a lack of awareness of
the risks arising from the use of unsafe food preparation

practices, which constitutes substantial cause for concern.

Observational study results have shown that despite nation-
wide food safety education attempts, unsafe food-handling
practices are still frequently used during the preparation of
food in the domestic environment. An increase in the fre-
quency of the failure to implement safe food-handling pro-
cedures results in an increase in the potential risk of illness

from food poisoning. The majority of unsafe food hygiene

practices observed in the studies reviewed here were as-

sociated with cross-contamination; therefore, there is a need

to minimize behaviors conducive to cross-contamination
during the preparation of food. Educational efforts are re-

quired in order to reduce the risk of foodborne disease and

improve consumers' food-handling behaviors in the do-

mestic environment.
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Abstract

Worldwide incidence of food-borne disease has increased

in recent years and data suggest that inadequate food-

handling behaviour in the domestic environment may be an

important factor, As a consequence of this, research into

aspects of consumer food safety has been undertaken,

especially in the UK and USA. The overall aims of conduct-

ing such research have been to invest¡gate aspects of con-

sumer food safety behaviour and to utilize information in the

development of effective food safety education initiatives' In

the past 25 years, 87 consumer food safety studies have

been undertaken using different research methodologies;

75% utilized survey techn¡ques (questionnaires and inter-

views), 17"/o werc based on direct observation, and 8% uti-

lized focus groups, The advantages and disadvantages of

the different research methods used are discussed. Simi'

larly, different forms of reliability and validity have been

considered in the context of each research method used. A

comparison of results from consumer food safety stud¡es

has shown that use of different research designs and

approaches has resulted in differences in the findings about

consumer food safety behaviour. Survey responses have

provided a more optimistic portrayal of consumer food

safety behaviour than data obtained from focus groups and

direct observat¡on. Although consumers have demonstrated

knowledge, positive attitudes and intent¡ons to implement

safe practices, substantially larger proportions of consum-

ers have been observed to implement frequent malpractices'

This suggests that observational data provide the most reli-

able information denoting consumers' actual food safety

behaviour and should be used preferentially with risk-based

data for the des¡gn of communicâtion strategies.

Cortespondence
Etizabeth C Redmond,Food Research and Consultancy Unit, Un¡vers¡ty

of Wates tnst¡tute Cardiff (lJWlC), Colchester Avenue, Cadiff CF23 qXR'

Soulh Wales, uK E-mail: eredmond@uwic.ac.uk

Keywords Consumer food safety, observation, behaviour, sur-

vey, focus groups, research methods.

lntroduction

Each year, millions of people world-wide suffer from
food-borne disease,l and illness resulting from con-

sumption of contaminated food has become one of the

most widespread public health problems in the contem-
porary world.2 It has been estimated that between more

than 1 in 10 and 'J, in 12 people suffer from food-borne

disease in the UK and USA each year.3 The vast major-

ity of food-borne disease cases in the UK are thought

to be sporadic, with the domestic kitchen as a significant

point of origin of many of these cases.

The prevention of food-borne disease involves co-

operation of all stages of the food chaina's and no one

stage has sole blame or responsibility,ó although the con-

sumer has been described as the'final line of defence'.?

Multiple food safety skills are required by the con-

sumer, with responsibilities extending from purchasing

and receiving food products to processing and providing
foods for themselves and for others.s Implementation
of proper food-handling practices can prevent cases of
food-borne disease,e and how consumers prepare food

in the kitchen affects the risk of pathogen multiplica-
tion, cross contamination to other products, and

pathogen destruction by thorough cooking procedures.

The acknowledgement of the importance of adequate

consumei food-handling practices has recently been

widely recognized.lÈ13 Although information is avail-

able about manufacturing, processing and distribution
processes in the food industry, the consumer remains

the least studied link in the food chain. Information
available about the consumer has been considered

to be largely anecdotal.la A considerable amount of
food preparation and handling occurs in the domestic

environment, so research and consumer education
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regarding the risk of food safety malpractices is an

essential element of preventing food-borne disease,ls

Information relating to domestic food-handling prac-

tices comes from two main sources: analysis of food
poisoning outbreaks and consumer-based research

studies.l6 Epidemiological studies of outbreaks have

provided a considerable amount of quantitative data

regarding contributory food-handling malpractices, The

accuracy and availability of data is limited owing to
recall difficulties of exact food consumption details and

handling practices that may have been implemented
some time before illness is reported. Retrospective

analysis of such incidents of food-borne illness provides

limited information about consumer food safety

behaviour. Internationally, numerous consumer based

research studies have attempted to evaluate aspects of
consumers' food safety practices, with different strate-
gies adopted for data collection, including questionnaire

and interview surveys, focus group discussions and

observation studies.
The purpose of conducting consumer food safety

studies has been to ascertain how consumers handle

food in their homes, determine what consumers know
about food safety, and why some safe food-handling
practices are implemented and others are not.The over-

all aims of the majority of studies that have been under-

taken have been to provide information for the

development of effective communication strategies to
promote safe food-handling practices,lT-23

Measurement of consumer knowledge, attitudes and

behaviour can provide a basis for planning health pro-
motion programmes.2a Foster and Kaferstein2s have

stated that only when existing attitudes and practices

regarding food safety are known is it possible to plan
effective strategies to encourage and strengthen desir-

able behaviours and discourage unsuitable ones. Adop-
tion of social cognition models to health-related issues

has enabled the relationship between attitudes, beliefs

and behaviour in relation to behavioural change to be

identified.26
This paper aims to evaluate information obtained

about consumer food safety behaviour according to

research methods implemented for data collection' The

advantages and disadvantages of different approaches

used will be discussed in light of the reliability and valid-

ity of research methodology. Similarities and disparities

between knowledge, attitudes, intentions, self-reported
practices and specific food-handling actions in domestic
food preparation will be identified according to the

research method used with subsequent implications.
Findings will be discussed in the context of the potential
microbiological risks attributed to specific food-
handling errors.

Methods

An extensive search of previous literature was con-
ducted to locate published and unpublished consumer

food safety studies. Electronic searches of computerized
library databases and screening of reference lists from
relevant research papers and reports facilitated the
identification of many published studies. Internet
browsers were utilized to search the World Wide Web

and many unpublished international studies were
obtained using the 'Foodsafe' listserv. Attendance at

international food-safety-related conferences and per-

sonal communication with experts in the field also

resulted in the acquisition of the results of several

unpublished studies.

Inclusion and exclusion criteria for reviewed consumer

food safety studies

Studies included in the discussion evaluated consumers'

knowledge, attitudes, beliefs and intentions, self-

reported practices and actual hygiene behaviours relat-
ing specifically to food preparation in the domestic
kitchen. Only studies that were an assessment of indi-
vidual consumers and targeted consumer groups were

included for review Persons classed as consumers

included anyone who prepared food on a regular basis

but who was not a professional food handler.
Research has shown that actual observed food prep-

aration behaviours of trained food handlers may be bet-

ter than that of consumers2T and, therefore, results of
studies concerning trained persons from the food indus-

try were excluded as they could bias common findings

and conclusions within the review Additional studies

that were excluded were those predominantly based on

risk perceptions of other aspects of food safety such as

pesticide residues or bovine spongiform encephalopa-

thy (BSE).
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Table 1 Methods of data collection used in consumer food
safety studies (n = 87 studies)Results and d¡scuss¡on

Research methods used for food safety studies

A variety of methods of data collection has been used

for the evaluation of domestic food safety behaviour.

The use of different research methods to assess con-

sumer food safety in terms of knowledge, attitudes,

self-reported practice and actual behaviour can be com-

pared to provide a more complete representation of
why consumers implement or fail to implement certain

food-handling behaviours and not others, Information

collected from different individual sources' using differ-

ent survey designs and approaches, may provide incom-

plete or inconsistent data. Differences in study design

and methodology have been thought to explain dif-

ferences between prevalence estimates of high-risk

food-handling and consumption behaviours between

research studies,2s

The majority of social research approaches for data

collection can be categotized as qualitative (ethno-

graphic) or quantitative (positivism) methods. Funda-

mental distinctions between the two approaches are

emphasized by methods of analysis and interpretation

of data; one method deals with numbers, whereas the

other is concerned with words,2e Quantitative tech-

niques include questionnaire and structured interview

methodologies, and are appropriate when the issue is

known about, relatively simple and unambiguous, and

amenable to valid and reliable measurement.30 Such

methods generate data that can be presented numeri-

cally and which can be subject to statistical analysis.3l

Qualitative research utilizes unstructured interviewing

and focus group techniques as a means of data collec-

tion, Overall aims of this type of research are generally

to study people in the natural social settings and are

essential for exploring new topics and obtaining an

insight into complex issues.3o ÉIowever, such techniques

produce data that are not so readily open to statistical

interpretation.3l Observation of psychomotor activities

can be recorded using qualitative and quantitative

methods, the choice of which is largely dependent upon

required outcomes.

Research methods used for collection of consumer

food safety data include self-completion questionnaires,

interviews (collectively known as surveys), focus groups

Method ol data

collection

Frequency of use

n (% of total stud¡es)

Frequency of use

n (% of total studies)

Self completlon questionnaires

Postal

Self administered

Online

lnterviews
Telephone

Face to face

Focus groups

Observational studies

e (10%)

12 (14./")

2 (2o/"\

18 (21%l

24 (28%\

23 (27%l

42 (48o/.)

7 (8%)

15 (17%)

Adapted from Redmond and Griffith.P

and observation studies. Data shown in Table 1 denote

the proportions of studies completed according to

research methodology. Use of interviews was found to

be the most common method for obtaining information
on consumer food safety, accounting fot 48"/" of studies,

followed by self-completion questionnaires that

accounted for 277o of studies. Research using focus

groups accounted for 8% ofstudies and use of the direct

observation technique accounted for I7Y" of studies.

Data presented in Table 2 indicate that the majority

of studies using the interview technique and self-

completion questionnaires have been undertaken in

USA (46%) and UK (42%), and most of the data col-

lected using observation of consumer food safety behav-

iours have been from the UK. Additional observational

studies have been carried out in USA and Australia.

Focus groups studies used in the present discussion were

conducted in the UK (England and Wales) and USA.

Sample size of all consumer food safety studies

The issues of sample size and sampling are crucial to

the external validity of results obtained from all

research methods. External validity relates to the gen-

eralizations of research results to the wider population

of interest3o (see Table 5). Determination of the sample

size is largely determined by theoretical sampling
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Table 2 Origìn of studies using different research methodologies

Location

Self -completed questionnaires

n (% of total study type)

lnterviews

n (% of total study type)

Focus groups

n (% of total study type)

Observation

n (% of total study type)

UK and Northern lreland

USA

Canada

Southern lreland

Italy

Australia

New Zealand

Total

s (3s%)

11 (48%)

0 (o%)

o (0%)

1(4%\
0 (0%)

2 (e%\

23 (100%)

18 (43"/")

1e (45%)

1 (2o/")

1(z%',)

0 (0%)

1(2%)
2 (5"/")

42 (100o/.\

4 (57"/")

3 (43%)

o (o%)

0 (0%)

o (o%)

o (o%)

0 (0%)

7 (1oo%t

10 (67%)

4 (27%l

o (o%)

0 (0%)

o (o%)

1 (6%)

0 (0%)

15 (100%)

Table 3 Survey sizes of consumer food safety studies for different research methods used

Total no. of consumers assessed

per study type (nt)

Total numbers of studies

reviewed (n'z)

Mean no. of consumers assessed

per study type (nl+ n'z)

Telephone interviews

Face-to{ace interviews

On-line questionnaires

Postal questionnaires

Self -administered questionnaires

Observation studies

Focus groups"

13 298 839

43 413
2 807

4 559

2540
1 244

19

24

2

9

12

15

27 (53 groups)

699 939

1 809

1 404
507

212

83

67-84 (-8 groups)472-590

uAssuming that between I and 1o respondents attend each focus group.s

requirements and practical limitations such as time and

cost.33 It is considered to be easier to produce biased

results when using a small sample, however, use of large

samples may obscure weak design methods and par-

ticipant variables,34 Sample sizes used for consumer

food safety studies ranged from 40 fo 13 221' 077 respon-

dents (see Table 3). Analysis of the size of consumer

food safety studies has shown that the largest number
of consumers reached was by means of telephone inter-
views obtaining responses from 100 to 13221 007

respondents. Use of face-to-face interviews was con-

ducted using between 84 and t0 I72 consumers, postal

questionnaires between 82-869 consumers, and self-

administered questionnaires between 62 and 824 con-

sumers. Studies using focus groups and observation

were based on fewer consumers than surveys.

Credibility of research findings

Reducing the possibility of obtaining inaccurate
research findings requires attention to be given to t\ryo

particular emphases on research design: reliability and

validity. Reliability has been defined as'the degree to
which measurements are consistent' and validity has

been def,ned as'the extent to which the procedure mea-

sures what it is intended to measure'.36 Adequate reli-
ability is considered to be a precondition to validity,3T

and is required to give researchers conf,dence in data

and prevent collection of worthless and misleading
data. Several parameters of reliability may need to be

assessed to judge the overall reliability of a research

instrument, Such parameters are defined in Table 4. For

research to be considered valid, it must be based on fact

zo I lnternational Journal of Consumer Studies,27, 1, January2OO3, pp17-33 O 2003 Blackwell Publ¡shing Ltd
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or evidence.to Measurement of a variety of forms of
validity is described in Table 5. Different forms of reli-
ability and validity will be discussed in the context of
each research method used for collection of data about

consumer food safety.

Data collection using survey techniques

For the purposes of collecting information about con-

sumer food safety, interviews and questionnaires have

been the predominant methods of data collection,

accounting f.or 65 (75%) of the studies analysed. Social

surveys involve a quantitative method of collecting

information from a population sample, usually by

personal interviews or by self-completion question-

naires. Although providing valuable information, ques-

tionnaire and interview data is largely reliant upon

self-reported practices and consumer knowledge, Dis-

crepancies between self-reported practices and actual

food-handling behaviours have been reported previ-

ously.11'a2ra Studies using questionnaires and interviews

for assessing hygiene behaviours have found evidence

of a tendency for over-reporting of behaviours per-

ceived to be 'good' .az'aa'4s In light of such findings the

traditional household questionnaire used alone for
assessment of hygiene behaviours has been considered

to be limited in its efficacy, scope and accuracy.a2 A
limitation regarding data obtained from surveys

includes the ability to make generalizations about spe-

ciflc food safety practices. For example, although sur-

veys have shown that large proportions of consumers

have reported to cook food effectively, different cook-

ing methods have been shown to influence heating effi-

cacy,le This suggests that surveys should investigate

knowledge, attitudes and self-reported practices of spe-

cific cooking methods needed to achieve safe cooking

temperatures for different foods, as opposed to generic

practices.
Forms of reliability and validity required for the

development and implementation of surveys are deter-

mined in Tables 4 and 5. Most types of reliability can be

apptied to consumer food safety survey techniques'

Consideration of all types of validity stated in Table 5

are required when carrying out consumer food safety

surveys to ensure the measurement tool (the question-

naire or interview schedule) measures what it intends

to measure,a6 For example, if information regarding con-

sumer knowledge of hand-washing and hand-drying

practices is sought, validity must be assessed to ensure

that information regarding a related variable is not
being measured instead.

Questionnaires
Self-completion questionnaires were used to obtain

information on consumer food safety for 27Y" of sur-

veys reviewed. This method of data collection allows

the ability for unambiguous quantitative data to be col-

lected,3o and there is a requirement for the format to
be kept relatively simple and straightforward owing to
little control over respondents' interpretation of
questions.a?

The most çommon methods for distribution of self-

completion consumer food safety questionnaires are

postal and self-administration. Postal questionnaires

accounted for the 36Y. of the questionnaires distrib-

uted, Sending questionnaires through the post allows

respondents from wide geographical areas be reached

at relatively low cost. flowever, use of this method does

not allow adequate control over external influences and

verification of who actually completes the question-

naire, Response rates for postal questionnaires tend to

be low,37 for example, the response rate for a postal

questionnaire administered in USA was 43%.17 Self-

administered questionnaires accounted for 48% of
consumer food safety questionnaires studied. Although
time consuming, this method ensures a high response

rate, accurate sampling and minimum interviewer bias,3?

Examples of questionnaires administered for comple-

tion during college lectures in USAas or in conjunction

with other research projects in UKle'ae have obtained

=1007o response rate. In recent years, the use of the

Internet as a means for conducting self-complete sur-

veys has increased in popularity. Although access to the

Internet is increasing, not all households may have

access to the web and this may therefore create sample

biases,so Online surveys accounted fot 9Y" of consumer

food safety surveys reviewed.

Questionnaire data is known to be valuable in terms

of identifying what people knouft and perceive about

food safety. Some consumer food safety studies have

shown that questionnaires have also been used as a

measurement tool for assessing the consistency of

zz I lnternational Journal of Consumer Studies,2T' 1' January 2003, pp17 33 @ 2OO3 Blackwell Publishing Ltd
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Research methods and consumer food safety ' E'C. Redmond and C.J. Grffith

responses between sampled populations over periods of
time. For example, a survey undertaken in New

Zealandsz was a (sonceptual replication' of a previous

study.53 Results showed a high level of consistency

between the two studies, suggesting that there was a

testable, baseline Ievel of food safety understanding in

the community.s2

Interviews
Use of face-to-face interviews for data collection
accounted for the largest proportion (48%) of consumer

food safety surveys under discussion. Out of these inter-

víews,1,6124 (67"/") were conducted in the respondent's

own home, for example, interviews conducted in the

UK in 1998 used 'in-home' interviewing methods.sa

Alternative locations for face-to-face interviews in-

cluded in the street or sampling points, such as at spec-

ifled supermarkets.ss Of the interviews studied, 43%

were telephone surveys, for example, an Australian sur-

vey conducted by Jay et al.s6 and an American survey

conducted by Altekruse et al.s1 Ãs with postal surveys'

telephone interviewing is a convenient and relatively

cheap method of data collection, and there is the

additional advantage of speed.aa Atthough response

rates may be high (69J1"/"),53's8 this method is more

suitable for brief questionnaires. Large-scale telephone

surveys have been used in the USA as a means of assess-

ing the prevalence of behavioural risk factors in the

population.5e

'Types' of data collected using surveys

Quantitative surveys used for collection of consumer

food safety information have aimed to measure general

knowledge of food safety and hygiene,as'ss'60'61 under-

standing and awareness of specifrc food safety

issues,18'1e'ae'62-6a general attitudes towards aspects of
food safety,le'ó5'66 and self-reported practices of consum-

ers.1?'23'60'6?-6e Few surveys have used the constructs of
psychological theories such as The Theory of Reasoned

Action (TRA)?0 and The Theory of Planned Behaviour
(TPB)?l to attempt to understand the relationships

between knowledge, attitudes, intention and behaviour

of food safety practices.4e''2

Determination of knowledge is relatively straightfor-

ward and information gained is usually an âccurate

description of what issue is sought. Before the imple-

mentation of some food safety education initiatives, it
is necessary to determine the level of knowledge con-

sumers possess regarding behaviours targeted by the

initiative. Furthermore, determination of consumer

knowledge has been used to evaluate effectiveness of
health promotion initiatives.T3 Evaluation of consumer

attitudes is considered to be central to understanding

actual behaviours. Attitude determination has been

used within psychological models such as TRA and

TPB, which have attempted to predict behaviour.

Although some researchers have found that attitudes

can influence behaviour directly,Ta other workers have

not found positive correlations within the attitude-
behaviour relationship,Ts Attitudes are viewed as being

central to health promotion26 as they affect responses

and potential effectiveness of initiatives. Intention has

been identified as the most immediate determinant of
behaviour.T6 Intentions are an integral part of a variety

of social cognition models such as TRA and TPB and

The Health Action Process Approach (HAPA).?? Self-

reported practices are personal accounts of actions,

which may or may not reflect actual behaviours. Social

scientists have suggested that a respondent may claim

to carry out the perceived'correct' behaviours opposed

to behaviours perceived to be undesirable thereby pro-

viding a response to represent a positive image.3o This

concept is known as 'social desirability bias' and is
reported to occur more frequently in questionnaires and

telephone interviews than face-to-face interviews,3T An
evaluation of such data could result in misleading

findings.a2

Data collection using focus groups

The use of focus groups as a means for obtaining infor-

mation on consumer food safety information is a rela-

tively under-utilized research method, accounting for
only 8% of food safety surveys reviewed (see Table L).

Focus groups are particularly effective for providing

information about why people think or feel in the way

that they do, and group interaction provides a greater

insight into why certain opinions are held.78'?e The qual-

itative procedures present a more natural environment

for obtaining information than during an individual
interview because participants influence and are influ-

enced by others just as they are in real life.

zc I lnternational Journal of Consumer Studies,27, 1, January 2003' pp17-33 O 2003 Blackwell Publish¡ng Lld



Forms of validity and reliability required for imple-
mentation of effective focus groups can be seen in
Täbles 4 and 5. As for survey techniques, validity of the
measurement tool (the discussion guide) is required to
obtain valid information about the food safety subject
under discussion. As focus groups are open, yet guided,
group discussions of different groups of consumers, it
may not be possible to assess precision validity and
responsiveness to change.

A series of focus groups have been carried out in
USA80 to determine what limits consumer usage of ther-
mometers when cooking meat and poultry products.
Information gained from the discussion groups has been
used to aid development of an effective consumer edu-

cation campaign aimed at increasing consumer ther-
mometer usage. In England, focus groups have been

used to explore public attitudes towards food safety.65'66

Results from such groups have been used to identify
consumer expectations of the new Food Standards
Agency and to help development of communications
strategies in relation to current food safety concerns.

Formative research undertaken in South Wales utilized
focus group findings to determine perceptions of behav-
ioural determinants, intervention types and general atti-
tudes to food safety issues. Findings were used to
develop two food safety social marketing initiatives, tar-
geting specific food safety behaviours of older women
aged 60-65 yearste''o and mothers with young children.sl

Data collection using observation

The observation technique is a method of data collec-

tion used for understanding complex behavioural situa-

tions more accurately,3o Observation does not depend

on second-hand reported accounts of behaviour from
respondents who may have put their own interpretation
on eventss2 and, therefore, the direct observation of
human and animal behaviour may be considered by

social scientists to be superior to other methods of data

collection. This belief stems from the assumption that
data gathered through the direct observation of actions

reflect those behaviours directly rather than through an

intermediary means such as a questionnaire.s3 The

majority of international consumer studies that have

evaluated the safety of food preparation practices have,

to date, largely been based on determination of con-

E.C. Redmond and C.J. Grffith . Research methods and consumer food safety

sumer knowledge and self-reported practice rather than
actually measuring observed performance of actual
food-handling behaviour.

Use of the observational technique as a means for
data collection includes the application of a variety of
different approaches. Assessment of behaviour can be
made by the'participant' or'non-participant' observer.
A participant observer is to some extent part of the
group of individuals under observation, whereas a non-
participant observer observes from a distance and

should have no effect on the actions being observed.3a

All of the observational studies under discussion, which
have evaluated food safety behaviour, have been 'non-
participant' studies.

Recording of food safety behaviours
Observation methodologies may be structured or
unstructured, direct or indirect. Direct, structured
observation has been utilized for all of the consumer

food safety observational under discussion. Structured
observation is systematic, quantitative and is limited to
defined, measurable and observable behavioural vari-
ables, which are determined before the actual observa-

tion is carried out.83 Data denoting observed actions

from structured observations are usually collected and

recorded using a predetermined, standardized and val-
idated 'coding schedule' or 'observational checklist'.
Development of a unique observational checklist with
clearly defined categoriessa has to meet a variety of cri-
teria to ensure that an accurate measurement of behav-

iour is obtained.
A variety of methods for recording and analysing

observed food safety practices has been used for the

evaluation of consumer food safety behaviour. In the
UK, a risk-based checklist and scoring system has been

developed to enable quantitative assessment of food
safety in the domestic kitchen.le Risk scores based on
recent epidemiological data have been allocated to spe-

cific food-handling malpractices, using a logarithmic
scale, A higher risk score represents implementation of
more cumulative food safety errors and fewer control
measures implemented.s5 Use of this technique has

enabled comparisons to be made between different
meal preparations, between specific behaviours, and

between and within meals,86 In addition to this, compar-

isons between participant risk scores have enabled eval-

@ 2003 Blackwell Publ¡shing Ltd lnternational Journal of Consumer Studies,27, 1, January 2003, pp17-33 | 25
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uation of a hierarchy of food safety education

interventions. In addition, it has been considered that

use of a predetermined checklist should yield highly

reliable results by virtue of its replicability.s2 Use of
notational analysis is another technique that has been

used for the evaluation of observed consumer food

safety behaviour.s? The technique is used for objectively

and systematically monitoring, recording and studying

actions and events. Notation of actions has been fre-
quently used for sports analysis, however, its approach

has been applied to consumer food safety using a spe-

cially designed computer program, thereby providing

detailed data denoting food-handling malpractices.

Retiability and validity of observation studies

Observational data collected needs to be reliable. To

test for reliability of recorded observations' an assess-

ment of intra- and inter-observer reliability needs to

be determined, To assess inter-observer reliability of
recorded observations, the records in a checklist from
one observer can be correlated with those of another

observer.3a Intra-observer reliability is a measure of the

extent to which a single observer obtains consistent

results when measuring the same behaviour on different
occasions.le Inter-observer and intra-observer reliability
has been determined during consumer food safety

observation studies conducted in UK.1e'20 Owing to pro-

vision of detailed descriptions of a food safety checklist

and training in the observational technique, results

showed that differences between recording of observed

food safety malpractices using a predetermined check-

list were minimal.s6
To establish reliability and validity of direct struc-

tured observational methods, the various potential for
biases needs to be addressed. Observer bias is consid-

ered to be the greatest threat of reliability when using

the observational technique.s2 This type of bias is a sys-

tematic difference between a true situation and that

observed owing to observer variation in perceptions.3o

Another potential for bias in observational studies is

owing to the reactive effect of research arrangements,

known as the 'Hawthorne Effect', where behaviours

may be distorted in some way simply as a result of being

studied.3o'3a For example, if consumers are specifically

informed that their food safety behaviours were subject

of detailed observation they may consciously improve

such behaviours so to convey a more positive image of
themselves, and thus distort results. A study conducted

in USA informed recruits for a food safety observa-

tional study that data was required'for market research

of food preparation practices and the development of a
food kit' in an effort to eliminate such bias for food
safety research.ss

Control can be exercised not only of the structure of
recorded data, but also over the environment in which

the observations take place.3a Observational study set-

tings may occur in natural (uncontrolled) or laboratory
(controlled) environments. There are advantages and

disadvantages when carrying out observational research

in both environments. Half of the reviewed observation

studies obtaining information on consumer food prepa-

ration practices occurred in participant home kitchens,

which can be described as the uncontrolled'naturalistic'
environment. It has been reported that observations

carried out in the natural environment are more realis-

tic than in a laboratory, which may provide a highly

artificial, possibly inhibiting atmosphere. In a natural

environment, if therc is no reactivity bias, observed

behaviours have been considered to be entirely genu-

ine.3a However, extraneous variables may be poorly
controlled in the natural environment, such as con-

sumer domestic kitchens, and may pose a greater threat

to validity than in the laboratory. This may result in a

greater ambiguity of observable actions and, therefore,
an increased potential for observer and reactivity bias.

In addition to this, replication of collected data is more

difûcult.3a Direct comparisons of recorded behaviours
between subjects in different environments may not
necessarily be viable or possible, Research conducted
in the UK has determined the consistenry of observa-

tions of consumer food safety behaviours in a model

domestic kitchen and in consumer home kitchens. Using

data based on a risk-based observational checklist and

scoring system, analysis of results have shown that there

was no significant increase or decrease in overall mean

risk scores between food preparations in the two loca-

tions, suggesting that key food safety behaviours were

consistent.le

Consumer food safety observation studies

Various methods of observation that have been applied

to non-participant observations include personal direct

zs I International Journal of Consumer Studies' 27, 1, January 2003, pp17-33 @ 2003 Blackwell Publishing Ltd



observation or observation using video recordings. Both
methods have the potential for reactivity bias, however,

video recording has the advantage that behaviour can

be analysed after the event at any required pace.3a This

can be of great benefit because sometimes real-time
recording of data is extremely difficult, especially when

there are many different behaviours, such as complex

food-handling actions to be recorded. Videoed obser-

vations are also advantageous when behaviours are ini-
tiated and terminated very rapidly and frequently.s3 In
total, 15 observation studies of consumer food safety

practices have been reviewed. Data collected for many

of the studies (47%) was collected using direct observa-

tion, Observers openly watched the participants' meal

preparations in home kitchens and concurrently record-

ed preparation. In total,43% ofdirect observation stud-

ies were from the 1-¡ç1oJr'rz a further 43Yo of the studies

were from USAse-e1 and one study (14%) was conducted

in England.20 Observations using video-camera record-

ing of consumer food-handling practice have been car-

ried out South Wales, Australia and the USA' The

majority (67%) of observation studies using video

recordings have taken place in South Wales, UK, Obser-

vations of consumers' food preparation practices have

occurred using CCTV in a model domestic kitchen' A
variety of studies have been completed, determining the

repeatability and reproducibility of consumers' food
safety behaviourstn't6'e' and quantifying food safety

behaviours of a cross-section of the population.s6 Addi-
tional studies have been completed determining food

safety behaviours of different targeted groups of indi-
viduals and assessing the relationship between actual

observed behaviour and psychological variables, such as

knowledge, attitudes/beliefs and intentions,ae and com-

paring observed malpractices with pathogenic isolations

campylobacter and salmonella.2s Research undertaken

in Australiaa3 used time-lapse video monitoring from a

single mounted camera in home kitchens for periods of
time lasting L or 2weeks. The American studyss used

portable video cameras to record the food preparation
practices of one meal preparation in participant home

kitchens.

Repeatability of observed hygiene behaviours

To date, most information detailing actual consumer

food safety behaviours has been based on single meal

E.C. Redmond and C.J. Grffith . Research methods and consumer food safety

preparations. However, research carried out in the UK
has determined the consistency of consumer food safety

practices.le'86'e3 Repeatability refers to the consistenry of
food safety actions when the same meal is prepared

over and over again on separate occasions, Reproduc-
ibility refers to the consistency of food safety actions

when different meals are prepared repeatedly.ss Infor-
mation detailing the consistency of implementation of
specific food safety errors is useful for the development
of consumer food safety education initiatives. In ad-

dition to this, when assessing consumer food safety

behaviour before and after interventions it is important
to know how transferable the implementation of food
safety behaviours are during different situations.

Results have provided a more accurate picture of con-

sumer food safety behaviours as well as validating the

observation technique of food-handling practices in the

model domestic environment.le'8s

Comparisons between consumer food safety information
obtained using surveys, focus groups and observation

As described previously, different research methodolo-
gies have been used internationally for the collection
of information about consumer food safety. Data in
Table 6 illustrate results obtained from surveys, focus

groups and observational studies for generic food safety

behaviours, Generally, information obtained from sur-

veys (questionnaires and interviews) provides a positive
picture of consumer food safety, whereas information
obtained from focus groups appears to provide a less

optimistic view of how food is prepared in the domestic
environment. The gradation of concern continues when

analysing actual food safety behaviours from observa-

tions of consumer meal preparations. Results indicate

that many consumers frequently implement unsafe

food-handling actions. Overall, it can be seen that

implementation of different research methodologies to

determine consumer food safety have produced incon-

sistent findings. Discrepancies between consumer food

safety knowledge, attitudes, intention, self-reported
practice and actual behaviour have been identif,ed and

previously discussed.32

Quantitative questionnaire and interview data

indicate that large proportions of consumers have

responded positively to the importance, necessity and
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self-reported practice of hand-washing and hand-drying

during food preparation. However, qualitative data

from focus groups indicate that consumers do imple-
ment hand-washing malpractices. It is suggested that
focus group data may represent a more accurate

description of self-reported practices than survey data.

Focus group results have shown that consumers are

more likely to describe specific food preparation proce-

dures, whereas responses to generic questions in surveys

may be subject to social desirability bias.32 Such findings

compare favourably with observations of consumers

where analysis of hand-washing and hand-drying
actions showed that between 757" and 1007o consumers

failed to wash and dry hands immediately and ade-

quately after handling raw chicken during food prepa-

ration. Such differences between quantitative surveys

and quantitative observational studies illustrate the dis-

crepancies in data collected about consumer food safety

practices using different research methodologies.

Although consumers have demonstrated knowledge,

positive attitudes and intentions to implement safe prac-

tices, substantially larger proportions of consumers have

been observed to implement many food-handling
malpractices.

As with hand-washing and hand-drying, actions

related to cross contamination, heating efficacy, cooling

and storage, based on knowledge, attitudes, intentions

and self-reported practices (from surveys) do not

appear to be consistent with observational data. Such

frndings illustrate that responses to questionnaire and

interviews conducted to identify aspects of domestic

food safety are subject to social desirability bias,a2

Indeed, Curtis e¡ ø/.42 considered that data collected

through direct observation of hygiene-related behav-

iours has greater validity than data obtained through
questionnaire interviews.

Out of all of the generic food safety behaviours dis-

cussed, fewer respondents demonstrated correct knowl-

edge of cooling practices' In addition to this,

observation results indicated that no consumers imple-

mented all of the appropriate actions required for ade-

quate cooling. Furthermore, it appears that qualitative

responses from focus groups illustrate specific actions

that consumers report to implement during food prep-

aration, by citing examples opposed to agreement or

disagreement whether generic practices are imple-

E.C. Redmond and C.J. Grffith . Research methods and consumer food safety

mented. For example, although three-quarters of res-

ponses in surveys indicated that consumers possessed

knowledge of, and correctly implemented, appropriate
storage procedures, focus group comments denoting
storage procedures of a cooked turkey appeared to
agree with observational data more readily than survey

data.
Although questionnaire and interview surveys have

been the most commonly used instruments to obtain
information about consumer food safety, the validity of
the findings is questionable. Other workers have exam-

ined the level of agreement between questionnaire

responses and direct observation of hygiene behaviours
in Bangladeshaa and Burkina Faso.a2 Both studies deter-
mined a low degree of concordance between question-

naire responses and direct observation, flndings that

also support inferences made from this discussion about

consumer food safety data.

Table 7 Summary of findings

" lnterest in domestic food-handling has prompted implementation of

consumer food safety stud¡es from international origin, the majorily of

data has been collected in UK and Northern lreland (48% studies) and

usA (42%).
. Use of surveys (questionnaires and interv¡ews) has been the most

lrequent method of data collection about consumer food safety,

account¡ng lor 75o/" ol reviewed studies.
. Ouantitative survey methods are important for collection of information

about consumer knowledge, attitudes and self-reported practices' yet

comparisons of results from such surveys with observational findings

have shown that discrepancies between the methods of data collection

are present.
. Survey data illustrate a more positive picture of consumeÍ food safety

than data obtained from observations of actual food preparations.

. Observation results suggest that substant¡al numbers of consumers'

still implement unsafe food-handling practices. For example, up to

1007o consumers have failed to wash/dry their hands adequately after

handling raw chicken and more than half consumers fail to use separate

or adequately washed and dried utensils between the use of raw meaU

poultry and ready-to-eat foods.
. Observation provides the most reliable data denoting consumers actual

food safety behaviour, howeve¡ the observation technique is typically

time consuming and exPensive.
. Focus group data can provide detailed qualitative data regarding

perceptions of food safety, barriers and benef¡ts to implementing food

behaviours and perceptions of food safety education.
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Conclusions

A summary of main findings from this discussion can be

found in Table 7. It can be concluded that a comparison
of different research methodologies used for obtaining
information about consumer food safety in the domestic

environment provides inconsistent findings about

consumer food-handling behaviours. Although many

surveys have presented data detailing that large pro-
portions of consumers possess adequate food safety

knowledge and also self-report to implement many safe

food-handling actions, observation data have identified
the contrary. Direct observations of consumer food
safety behaviour in a model domestic environment and

in consumer homes have indicated that many food
safety malpractices occur on frequent occasions during
food preparation. Educational efforts are required to

reduce the risk of food-borne disease and improve
consumers' food-handling behaviours in the domestic

environment,
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APPENDIX 2.2

Contamination of chicken samples from Sølmonellø spp. and Cømpylobøcter spp.

Study Location n Samples analysed Salmonella +ve Campylobacter +ve

Hood et al.
(1 e88).

Robefts, (1991).

PHLS, (r993).

rcRr, (1994).

ACMSF,
( I ee6).

Anon, (1996b).

Harrison ef a/.
(200 1 ).

FSA, (2001).

Jorgensen et al
(2002).

Wilson et al.
( 1 ee6).

Flynn el al.
(1ee4).

Geilnausen el
al. (1996).

Rayes et al.
(1 e83).

Kinde et al.
(1 e83).

Rayes et al.
(1 e83).

Slern et al
(1 985).

UK
(Wales)

Northern
Ireland

Northem
Ireland

UK 488 1

UK 24t

5.8% total sample
(fresh: 4"/o;

frozen:10.8%).

50% total sample
(fresh : 63%;
frozen:33o/o),

UK

UK

UK

UK

UK

UK

46

292

713

160

562

160

140

153

'Whole raw fresh retail
chickens.

Raw chilled and frozen whole
chickens.

Raw chicken samples.

Raw fresh and frozen chicken
pieces and carcasses from
retail establishments.

'Whole raw chilled and frozen
chickens from retail sale.

Raw fresh and frozen chicken
pieces and ca¡casses from
retail establishments.

Whole chicken, chicken
breast and skin, chicken
pleces.

Raw fresh and frozen chicken
pieces and carcasses from
retail establishments.

Whole ¡aw chickens
purchased on retail outlets.

Raw chilled and frozen retail
whole chickens.

Raw fresh retail chicken
v/rngs.

Raw fresh and frozen chicken
pieces and carcasses from
retail establishments from 14

European countries,

Whole raw fresh chickens
(broiler carcasses).

Raw fresh chicken breast
samples.

Raw chicken carcass and
products from 5 European
countries.

48% total sample

C.jejuni,

48% total sample

l8% total sample.

360/0 total sample. 4l%o total sample.

37To total sample.

20o/o total sample. 37% total sample

28Yo total sample. 68yo to¡al sample.300

ICRT, (1994), Europe 1707

Atanassova and

Ring (1999).
Germany 509

Germany,
Holland,
France

I 853

Uyttendaele et
al. (t999a).

Belgium 772

Raw fresh and frozen turkey
wings from supermarkets.

Fresh packaged chicken
wlngs.

Fresh turkey wings.

Whole ¡aw fresh chickens.

25TotoTal sample. 83% total sample.

7o/o total sample.

65% total sample

Cjejuni and / or

C.coli.

21%ototal sample. 28% total sample

30% total sample.

20%o total sample. 33%o iotal sample.

37o/o tolal sample.

29o/ototal sample

C jejuni and / or

C.coli

62% total sample

C jejuni.

83% total sample.

62%o total sample.

30% total sample

C.jejuni and / or

C.coli.

USA 265

USA

USA

94

265

360

Appendix 2

USA
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APPENDIX 2.3

International contributory factors associated with reported outbreaks offoodborne disease.

Food handling malpractice.
Implicated contributory factor of foodborne disease'

Location n FindingYear(s)

Cross contamination (including
'inadequate hand-washing and

drying, failure to use adequately
washed and dried utensils /
separate utensils for preparation

ofraw and cooked foods,
inadequate handling and other).

I 993-1 998

t992-1993

r995-1996

t992-1994

England and Wales

England and Vy'ales

England and Wales

Europe

1162

279

231

2207

25% outbreaks (Tirado & Schmidt, 2000)

36% outbreaks (Cowden et al. 1995)

39% outbreaks (Ptyan et al. 1996)

16% outbreaks (Schmidt, 1995)

Contaminated equipment.

1 983-1 987

t993-1997

1992-1994

1 980- 1 995

USA

USA

Europe

Australia

704

655

2207

70

1 5% outbreaks (Bean et al. 1990)

1 8% outbreaks (Olsen ef ai. 2000)

6% outbreaks (Schmidt, 1995)

19% outbreaks (CDNANZ, 1997)

Inadequate heat tieatment
(including inadequate reheating,
undercooking).

1992-1993

t995-1996

1 993-1 998

I 983-t 987

1993-1997

1992-1994

1 980- 1 995

I 980-1991

I 988-1 989

England and Wales

England and Wales

England and Wales

USA

USA

Europe

Australia

USA

France

279

23t

tt62

704

655

2207

70

I s28

920

43% outbreaks (Cowden et al. 1995)

50% outbreaks (Plyan et al. 1996)

29% outbreaks (Tirado & Schmidt,2000)

17% outbreaks (Bean et al. 1990)

24%o oulbteaks (Olsen el al. 2000)

11% outbreaks (Schmidt, 1995)

27Yo ouTbteaks (CDNANZ, I 997)

20% outbreaks (Weingold et al. 1994)

19% outbreaks (Schmidt, 1995)

Improper hot holding.

1 983-l 987

1993-1997

1 980-199s

1 980-1991

USA

USA

Aushalia

USA

704

655

70

35% outbreaks (Bean et al.1990)

41% outbreaks (Olsen el a|.2000)

20% outbreaks (CDNANZ, 1997)

17% outbreaks (Weingold et al. 1994)1 528

Inadequate cooling.

1992-1994

r970-1982

r980-1991

1 988-1 989

Europe

England and Wales

USA

France

19% outbreaks (Schmidt, 1995)

32% outbreaks (Roberts, 1985)

11% outbreaks (Weingold et al. 1994)

53% outbreaks (Schmidt, 1995)

2207

1479

1528

920

Inadequate storage (including
storage at ambient temperature,
inadequate refrigeration).

1992-1993

1995-1996

1 993-l 998

t97't-1982

England and Wales

England and Wales

England and Wales

USA

279

231

1162

766

46% outbreaks (Cowden et a\.1995)

45% outbreaks (Ryan er al. 1996)

28% outbreaks (Tirado & Schmidt,2000)

21% outbreaks (Bryan, i988)

Inadequate thawing. 1970-1982 England and Wales 1479 6% outbreaks (Roberts, 1985)

Preparation offood too far in

advance.

1970-1982

1 961 -1 982

l980-1991

1 988-1 989

England and Wales

USA

USA

France

57% outbreaks (Roberts, 1985)

22Yo outb¡eaks (Bryan, 1 988)

10% outbreaks (Weingold er a\.1994)

42% outbreaks (Schmidt, 1995)

14'19

1918

I 528

920

Poor personal hygiene

1 983-1 987

1993-1997

1 980-1995

USA

USA

Australia

704

655

70

1 8% outbreaks (Bean et al. 1990)

1 9% outbreaks (Olsen el al. 2000)

8 7o outbreaks (CDNANZ, 1997)
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APPENDIX 2.4

(a) International and national incidence offoodborne disease attributable to the home.

Country
Years of data

collection.
Incidence. Reference.

Australia.

Canada.

England and
Wales, UK.

England and

Wales, UK.

England and
Wales, UK.

Europe.

France.

Germany

Ireland.

New Zealand.

Scotland, UK.

Spain

Sweden.

Switzerland.

USA,

t999

t982

1992-1993

I 993-r 998

1970-1979

t993-1997

1993-1 998

1997-1998

1997

1 996-1 998

1 993-1 998

1992-1997

1993-1998

Suggested between 20-40% of foodborne illness arise from
private homes.

l4 % incidents (outbreaks and cases) caused by mishandling
of foods in homes.

ANZFA, 1999.

Todd,1988

20 Yo general and family outbreaks of food poisoning
associated with family homes as the place of consumption or Roberts, 1982.

origin of food incriminated.

1993-1998 42Yo outbreaks occurred intheprivatehome.
FAO / WHO,
2002.

17 %o genenl foodborne outbreaks of infectious intestinal
disease (lID) associated with food prepared in private house

and served elsewhere.

12 Yo general foodbome outbreaks of foodbome disease

attributed to food consumed in a private house.

40 % foodborne disease outbreaks (microbiologically
confirmed and suspected) associated to the private home (the

place where food was eaten),

Cowden et al
1995.

Tirado and

Schmidt,2000.

Ti¡ado and

Schmidt, 2000.

36 % foodborne disease outbreaks associated with the private

home (the place where food was eaten).

l0 % foodborne disease outbreaks associated with the private

home (the place where food was eaten).

-50o2 cases of foodbome illness have been reported to be

caused by poor handling techniques in the domestic kitchen.

9 % foodbome disease outbreaks associated with the private

home as the outbreaks setting.

49 % foodbome disease outbreak associated with the private

home (the place where food was eaten or acquired).

19-22 % outbreaks and single cases attributed to food
consumed in the home.

I 1 % foodborne disease outbreaks associated with the private

home (the place where food was eaten).

20 % reported bacterial foodborne disease outbreaks from
place where food was eaten.

Tirado and

Schmidt,2000

Tirado and

Schmidt,2000.

Bloomfield and

Neal, 1997.

Tirado and

Schmidt, 2000.

Tirado and

Schmidt,2000.

Linquvist et al.
2000.

Tirado and

Schmidt,2000.

Olsen el a/
2000.

Appendix 2
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APPENDIX 2.7

Intra-study comparisons of knowledge and self-reported practices.

Country
of origin.

Sample
size.

Food safety issue. Knowledge offood safety
issue.

Self-reported practice of
food safety issue.

Reference

USA. 1,620
adults.

USA. 426
adults.

USA. 1,000
adults.

Implementation of
hand washing.

Cross
contamination.

Cross
contamination
from raw to
cooked foods.

Improper cooling

- leaving cooked
foods at room
temperature.

Cooking.

Heating adequacy

86% knew implementation
of hand-washing actions
reduce the risk of food
poisoning.

80o/o consumers knew that
serving steak on a plate that
had held raw steak increased

the risk of food poisoning

88% demonstrated
knowledge of cross
contamination from raw to
cooked foods.

8l% demonstrated
knowledge of adequate
cooling principles.

61% demonstrated
knowledge of adequate
cooking.

T{Yoknow that eating meat

and chicken not cooked to
proper temperatures may
cause food poisoning.

óóolo consumers reported to
wash their hands after
handling raw meat and
poultry

67%orcported to clean a

cutting board after contact
with raw meat / poultry

TlYoreported,to serve
adequately cooked
hamburgers at home

757o consumers who have
reported to practice the
concept.

460á consumers reported to
practice the adequate cooling
principles.

97olo consumers reported to
cook foods adequately

l2Yo always use a meat
thermometer to check

'doneness' of meat.

Altekruse
et al.
1996.

AIb¡echt,
1995.

ADA,
Conagra,

1999.

Heating adequacy. 67%ol<rrew that cooking meat

until well done reduces the

risk offood Poisoning
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APPENDIX 2.8

Inila-strdy comparisons of knowledge and observed behaviour.

Country Sample

of size.
origin.

Food safety
issue.

Knowledge of food safety
issue.

Food safety behaviour Reference

USA.

USA.

USA.

t2t
house-
holds.

100
consu-
mers.

121
house-
holds.

Hand-washing.

Cross
contamination.

Cooking.

7 9%o of pafücipants correctly
identified instances when
hand-washing was necessary

during food preparation.

20% of these participants
were observed to neglect
hand-washing practices.

Audits
Intema-
tional,
1999,

Anderson
et al.
2000.

97 Yo r ated eating lettuce
moistened by raw poultry
dripping as 'risky' food
handling behaviour.

7 Yo of participants indicated
knowledge of heating foods to
an adequate temperature.

9 8 
o/o cross-contaminated RTE

foods with raw meat / raw egg
during food preparation.

81% participants were
observed to cook their foods
to proper temperatures.

Audits
Intema-
tional,
1999.
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APPENDIX 2.9

Intra-study comparisons of self-reported practice and observed behaviour.

(adapted from Anderson et aL 2000).

Country of origin = USA.

Sample size of study = 100 consumers.

Food safety
lSSUe.

Self-reported practice offood safety issue. Food safety behaviour.

Hand-washing, 87% reported hand-washing all or most of the

time before food PreParation.

Cooking. 30% reported to own a food thermometer.

45Yo attempled to wash hands before beginning
to prepare food.

5% used a food thermometer to determine
doneness of their meat entrée.
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APPENDIX 3.1

Please read all of the instructions carefully.

After completion of all questions

return to Elizabeth before leaving UWIC.

YOUR ANSWERS \ryILL BE TREATED I]\ THE
STRICTEST OF CONFIDE]\CË
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A

Instructions: By ticking the appropriate box, please indicate your level of agreement /

disagreement with each of the following statements'

Strongly
Agree

Agree

Neither
Agree

or
disagree

StronglY
Disagree Disagree

E.G Delia Smith's cooking is always impressive

o
a

o
a

+o
o

s
tr

Following manufacturers instructions on food packaging

is not essential.

Cooking skills are on the decline

It is better to use different chopping boards for the

preparation ofraw and cooked meats.

It is important to follow recipe instructions.

Preparation of food in advance does not increase the risk

of becoming ill.

Eating convenience Chicken Korma is a more nutritious

option than homemade Chicken Korma.

Inadequate cooking of food increases the risk of being

ilt.

It is essential to clean the work surface after food
preparation using an anti bacterial spray.

Convenience meals are much safer to eat than meals

made ftom raw ingredients.

It is not important to check the temperature of the

refrigerator regularly.

It is unacceptable to store cooked meats at room

temperature.

Consumption oflow fat products is healthier than full fat

products.

'Washing hands after handling cooked, sliced ham is not

necessafy

Eating runny eggs is undesirable.

Expensive utensils are necessary for good food

preparation.

Good hygiene is more important when handling raw

foods than when handling cooked foods.

Increased consumption of vitamins and minerals can

reduce the risk ofcatching colds,

It is all right to taste food with fingers during food

preparation.

Cooked foods, once cooled should be refrigerated or

frozen immediately.

Raw meat bought fresh from a butcher is ofbetter quality

than raw meat bought from the supermarket.

It is acceptable to eat beef-burgers that are cooked to

'medium-rare' (slightly pink in the middle)'

Pre-packaged raw meats are free from getms.

tr

tr

o

tr

o

e

tr

tr

tr

tr

tr

tr

o

tr

tr

o

o

E

tr

a

tr

tr

o

tr

tr

D

tr

tr

tr

tr

o

tr

tr

tr

tr

E

o

tr

tr

tr

o

tr

tr

o

tr

o

D

tr

tr

D

o

tr

tr

o

tr

tr

o

tr

tr

D

tr

o

D

D

a

tr

tr

tl
tr

tr

D

tr

tr

tr

tr

tr

tr

tr

D

tr

tr

D

tr

o

tr

tr

tr

tr

tr

tr

a

tr

tr

o

o

tr

tr

tr

o

tr

o

B

tr

a

B

tr

fì

E

tr

tr
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Strongly
Agree Agree

Neither
Agree

or
disagree

Strongly
Disagree Disagree

A meat thermometer is not particularly useful when

cooking meat.

Keeping food at a luke warm temperature for later

consumption is accePtable.

The use of electrical domestic appliances is essential for
good food preparation.

It is essential for hot food to be cooled down quickly for
storage.

Grilling is a better cooking method than frying'

Food manufacturers are ultimately responsible for the

safety oftheir foods.

It is not all right to leave cooked rice in abowl on a

kitchen work surface ovemight.

There is a need for Home Economics teaching in schools

It is all right to eat food ifthe outside looks well cooked.

Ethnic foods (e.g. Chinese, Thai) taste nicer than

traditional British varieties (meat, vegetables, potatoes).

There is no need to wash hands before handling raw

chicken.

Paper towels are more useful in the kitchen than J cloths.

Ensuring that frozen food has been thoroughly defrosted

before cooking is not necessary.

Cookbooks are useful sources offood safety information'

It is acceptable to eat foods containing raw egg.

Food that is more expensive is likely to have a higher

nutritional content.

Reheating food to a warm temperature is acceptable.

TV cooking programmes are useful sources of food

hygiene information.

Preparing food whilst suffering from an upset stomach is

not a good idea.

Expensive cookbooks have more complicated recipes

than cheaper cookbooks.

It is acceptable to cool foods at room temperature.

A microwave thermometer is not a particularly useful

gadget to have in the domestic kitchen.

The use of clean utensils / equipment is essential when

handling cooked foods.

It is safe to eat steak that has been cooked 'rare' or

'medium-rare'.

It is not necessary to cool portions of left over (e.g')

casseroles with cold water.

tr

tr

o

tr

E

tr

D

tr
o

tr

D

a

D

tr
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D
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+q+oo
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o
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Instructions: please circle a number on the lines below to show how strongly you feel about

each of the statements:

å E1{AM2LE: How much control do you have over what foods you buy at lhe supermøtket?

No control at
all

No control at
all

No control at
all

Very Low risk

No
responsibility
at all

No
responsibility
at all

r23 4 6

Full
789l0control

à How much control do you feel that you have over your own food safety?

t2345 678910
Full
control

Full
control

Full
control

à How much control over the nutritional content of the foods do you feel that you have?

123456 78910

Ð How much control do you think other people have over food safety during their own food preparation?

t23 45618910

Ð V/hat do you consider the risk of illness to be after your own food preparation?

12345
Very high

678910risk

Ð What risk is there that you will cut yourself while using a knife?

Very Low risk Very high
678910riskt2345

Ð What do you consider the risk of other people experiencing food poisoning to be, after their own food

preparation?

Very Low risk
t23456

Very high
78910risk

Ð How much responsibility do you accept for the nutritional quality of your diet?

r23 45678910

Total
responsib-
ility

Ð How much responsibility for your own food safety do you have?

1234

Total
resPonsib-

5618910ilitY
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Instructions: Rank each place of food consumption. State 'f in the relevant box,

where you would expect to be served the least nutritionally balanced meal, through to

,11, where you would expect to be served the most nutritionally balanced meal.

Supermarket restaurant

5 star hotel / restaurant

2 star hotel / restaurant

Own home

Takeaway van

Supermarket restaurant

5 star hotel / restaurant

2 star hotel / restaurant

Own home

Takeaway van

tr
tr
tr
tr
tr

Hospital / Old persons home

Parents / friends house

Ethnic restaurant (e.g. Chinese, Thai)E

University / school / work canteen

Pub

Hospital / Old persons home tr

Parents / friends house tr

Ethnic restaurant (e.g. Chinese, Thai)fl

University / school / work canteen tr

Pub tr
Fast food establishment (e.g. McDonalds) tr

tr
tr

tr
E
trFast food establishment (e.g. McDonalds)

Rank each place of food consumption. State'L'in the relevant box, where you would

least expect to get food poisonine, through to '11' where you would most expect to get

food poisoning.

tr
tr
tr
tr
tr

Thank-you for completing this questionnuire.
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APPENDIX 3.2

Spearmans rho correlations of attitudes towards food safety behaviours (.¡t<0.05).

Attitude statement Attitude statement n

Reheating food to a warm temperature is

acceptable.

Cooked foods, once cooled should be

refri gerated or frozen immediately.

The use ofclean utensils / equipment is

essential when handling cooked foods

Cooked foods, once cooled should be

refri gerated o¡ frozen immediately.

Preparing food whilst suffering from an upset

stomach is not a good idea.

It is essential for hot food to be cooled down
quickly for storage

It is unacceptable to store cooked meats at

room temperature.

Reheating food to a warm temperature is

acceptable.

Cooked foods, once cooled should be

refri gerated or frozen immedi ately,

Cooked foods, once cooled should be
refrigerated ot frozen immediately.

Cooked foods, once cooled should be
refrigerated or frozen immediately.

A microwave thermometer is not a particularly
useful gadget to have in the domestic kitchen

Reheating food to a warm temperature is

acceptable.

The use of clean utensils / equ'ipment is

essential when handling cooked foods

Ensurìng that frozen food has been thoroughly
defrosted before cooking is not necessaty.

It is essential to clean the work surface after
food preparation using an antì bacterial spray.

Inadequate cooking offood increases the risk
ofbeing ill.

It is essential to clean the work surface after

food preparation using an anti bacterial spray

Pre-packaged raw meats are free from germs.

Keeping food at a luke vr'arm temperature for
later consumption is accePtable

It is essential for hot food to be cooled down
quickly fot storage

It is better to use different chopping boards for
the preparation ofraw and cooked meats.

It is better to use different chopping boards for
the preparation ofraw and cooked meats.

It is essential for hot food to be cooled down
quickly for storage

It is not all right to leave cooked rice in a bowl
on a kitchen work surface ovemight

Inadequate cooking of food increases the risk
of being ill.

Pre-packaged raw meats are free from germs.

Inadequate cooking offood increases the risk
of being ill.

The use ofclean utensils / equipment is

essential when handling cooked foods

It is not all right to leave cooked rice in a bowl
on a kitchen work surface ovemight

It is all right to taste food with fingers during
food preparation.

It is all tight to eat food if the outside looks
well cooked,

It is unacceptable to store cooked meats at

room temperature.

There is no need to wash hands before
handling raw chicken

It is better to use different chopping boards for
the preparation oftaw and cooked meats.

It is essential for hot food to be cooled down
quickly for storage

Pre-packaged raw meats are free ftom germs.

94

97

93

98

97

94

99

98

99

94

94

92

94

93

92

97

98

98

100

99

95

97

94

93

94

93

98

94

0.519

0.504

0.455

0.454

0.421

0.407

0.399

0.389

0.359

0.358

0.146

0.335

0.334

0.333

0.331

0.330

0.320

0.3r7

-0322

-0.345

-0.355

-0.367

-0.370

-0.37 I

-0.397

-0.404

-0.423

-0.440

Pre-packaged raw meats are free ftom germs.

Cooked foods, once cooled should be
refi'igemted or frozen immediately.

Preparing food whilst suffering from an upset

stomach is not a good idea.

The use of clean utensils / equipment is

essentìal when handling cooked foods

Pteparing food whilst suffering from an upset

stomach is not a good idea.

It is unacceptable to store cooked meats at

room temperature.

It is acceptable to cool foods at room
temperature

Inadequate cooking offood increases the risk
of being ill.

It is essential for hot food to be cooled do'¡in

quickly for storage

Inadequate cooking of food increases the risk
of being ill.

It is unacceptable to storc cooked meats at

room tempefature.

Keepìng food at a luke warm temperature for
later consumption is acceptable

Reheating food to a warm temperature is

acceptable.

Reheating food to a vr'arm temperature is

acceptable.

Keeping food at a luke warm temperature for
later consumption is acceptable

Keeping food at a luke warm temperatule for
lateÍ consumption is acceptable

It ìs essential for hot food to be cooled down
quickly for storage

Reheating food to a warm temperature is

acceptable.

Keeping food at a luke warm temperature for
later consumption is accePtable
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APPENDIX 4.1

Covering letter sent to participants with Questionnaire 2.

University of Wales Institute, Cardiff
School of Applied Sciences,

Colchester Avenue, Cardiff CF23 9XR
Tel 029 2041 6452

Xx xxxx xxxx

Dear

On behalf of the UWIC Food Research Group, I would like to thank-you for your co-operation and

participation in previous parts ofthe research project'

Enclosed is a questionnaire concerning food safety education ìssues which should take about 20

minutes to complete. Once you have completed all of the questions, please return the questionnaire

in the prepaid and addressed envelope as soon as possible (before xxth xxxx xxxx).

As a token of thanks for your time and co-operation of completing and retuming the questionnaire,

I will send you a f5 voucher for Sainsbury's, Tesco's or Marks and Spencers on return of the fully

completed questionnaire. Please state your name and address on the final sheet of this questionnaire

and indicate which voucher type you would like to be sent.

As with the information gained from the food preparation sessions, all data collected during the

course of the study will be treated with complete confidentiality. If you have any problems with

the questionnaire, please do not hesitate to contact me at UV/IC on Cardiff 2041 6452. I am

extremely erateful for your participation and help with my research.

I look forward to receiving your questionnaire

Thank you again for your helpful co-operation, without your help the majority of my research

would not be possible.

Yours Sincerely,

Elizabeth Redmond (Research Assistant)
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APPENDIX 4.2

Please read all of the instructions for each question and return

the fully completed questionnaire to ßlizabeth Redmond at

U\ryIC in the enclosed prepaid envelope.

YOT"IR ANS\ryERS WI[,f., BH TRRATED II\ THR
STRICTHST OF CONFIDENCE
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A.I By ticking the appropriate box, please indicate your level of &greement / dissgreement with esch of the

following statements.

Strongly
Agree Agree

Neither
Agree or
disagree

StronglY
Disagree Disagree

Delia Smith's cooking is always irnpressive'

o
tr

+
D

+
ø

+
E

o
tr

o

tr

a

tr

tr

D

o

o

a

a

a

a

I do not need to be given any food safety advice.

I do not feel that enough food safety advice is

available to me.

I have never acted upon any food safety advice in

the past.

Information about the risks of inadequate food

safety practices will nothave any effect upon my

cunent food preparation practices.

I am more likely to take notice of messages about

specific food safety behaviours than generalised

messages.

No information given to me is likely to change

my food safety behaviour'

I think I know all ofthe food safety precautions

necessary for safe food preparation.

I am confident that my current food preparation

behaviours do not give rise to a risk offood
poisoning.

My current food safety behaviours do not need

improvement.

I am willing to listen or read any infotmation on

food safety.

I am not prepared to listen or read any advice

regarding food safety.

Other people need advice conceming food safety

more than I do.

I always carry out all the necessary food safety

precautions that I know during food preparation.

Information about the risks of inadequate food

safety practic es may change my current food
preparation practices.

I am unlikely to act upon information given to me

in the future concerning food safety.

Other people take more notice of food safety

advice than I do.

tr

tr

tr

tr

o

tr

tr

o

o

tr

tr

tr

tr

o

o

tr

o

o

B

tr

tr

tr

tr

tr

tr

E¡

o

a

tr

a

o

D

o

tr

D

tr

D

Q

o

tr

o

tr

tr

tr

E

tr

o

o

a

a

E

o

tr

tr

tr

tr

o

o

o

tr

a

tr

tr

B

o

tr

a

tr

tr

o

tr

tr

tr

tr

a

a

a

a

a

a

o

a

a

a
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Strongly
Agree

+

Neither
Agree or
disagree

Strongly
Disagree

s
Agree

+

Disagree

oo

a Personal experience offood poisoning has a

greater chance ofimproving food safety

behaviour than education

I am likely to read food safety advice stated on

food packaging.

I sometimes carry out all the necessary food

safety precautions that I know during food

preparation.

Information regarding the consequences of

inadequate food safety practices is likely to

alter my food preparation behaviour.

Hearing stories about cases offood poisoning

will lead to improvements in my food safety

behaviour.

I do not like hearing the symptoms and medical

details about food poisoning.

I never carry out all the necessary food safety

precautions that I know during food

preparation.

Information about the risks of inadequate food

safety practices would definitely make me

change my current food preparation practices.

I am likely to pay no attention to food safety

advice on food packaging.

There is a need for food safety to be taught in

schools.

It is important for TV chefs to carry out all

necessary food safety practices when preparing

food on television shows.

o tr tr tr

o tr tr

D tr o

tr tr tr tr

D E

tr tr

tr D o tr

D tr

o

o

tr

a

a

o

tr

o

o

o

a

tr

trtr

D tr

tra

a

D

a

tr

D

tr

tr

tr

tr

tr

tr

tr

o

D

trtr

tr

tr

D

a

a

a
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B.l Have you ever received a food safety leaflet posted through your door? (/one only) Yes fl No fl

8.2 Do you ever pick up food safety leaflets while outside the home? (lone only) yes E No E

8.3 Likelihood of picking food safety leaflets up.

pleøse circle s number on esch lìne below to show how likeþ you are pick up food safety leøflets up

from the following locøtions.

Extremely LIKELY Extremely UNLIKELY

8910Example: Town Hall

Doctor surgery /
clinic

Dentist

Supetmarket

Schools / colleges

Magazines I
Newspapers

Library

Environmental
Health Dept

t2 764

1 2345 678910

1 2345 678910

2345 6l 8910

1234 s678910

I 2 345678910

2345 678910

23456 7 8910

8.4 How likely are you to read food safety leaflets that you have picked up? (circle the lìkelihood)

I 2 345 618910

C.l Have you ever watched any television cookery programmes? (/one only) Yes E No E

If ,yes' which of the following television cookery programmes have you watched? (/as many as

necessary)

Can't Cook Won't Cook

Ready Steady Cook

Late lunch

Masterchef

Delia Smith

Two Fat Ladies

tr
tr
a
tr
tr
tr

tr
tr
tr
tr
D
tr

o
tr
D
tr
tr

The Good Food Show

KenHom

The Naked Chef

Yan Can Cook

Food and Drink

Gary Rhodes

c.2 How likely are you to watch a television cookery programme? (/one only)

Extremely likely

Likely
Neither likely or unlikelY

Unlikely

Extremely unlikely
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C.3 How would you rate the majority of TV chef s food safety behaviour? (/one only)

Excellent

Good

Average

Poor

Very poor

C.4 Do you think that television chefs should demonstrate good food safety practices? (lone only)

YesD NoE

C.5 Do you think you pick up good food safety habits from TV cooking programmes? (lone only)

Yes fl No E

C.6 Have you ever watched any television documentaries on food safety? (/one only)

YesE NoE

C.7 How likely are you to watch a television documentary on food safety? (/one only)

Extremely likely

Likely
Neither likely or unlikely

Unlikely
Extremely unlikely

D.l Have you seen any food safety information from the following sources in the past 6 months?

(/as many as necessary)

Leaflet

Recipes

Television cooking prograrnmes

Television documentaries

Television other (ie morning TV / the news)

Food packaging

Magazine arlicles

Poster

Friends

Family

Schools

University

T-towels / magnets

Radio programme

Advice from doctor, health visitor or equivalent

tr
tr
tr
tr
tr

tr
tr
tr
tr
tr

o
tr
tr
tr
E
tr
tr
D

a
D
a
o
tr
tr
tr
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D.2 preference of receiving food safety information from the following sources. Please cìrcle a number

on each líne below to show which source offood safety information you would prefer'

MOST
PREFERABLE
source

LEAST
PREFERABLE

source

Leaflet.

Television Cooking
Programme.

Television other (e.g'
morning TV / the news)

Television
documentaries.

Radio programmes

N'{.agazhre articles.

Recipes

Food packaging.

Posters with food safetY

information.

Fridge magnets with
food safety information.

T-Towels with food
safety information.

Advice from schools /
colleges.

Advice from familY

Advice from friends.

Advice from doctor,
health visitor or
equivalent.

t2345678910

12345678910

12345678910

r2345678910

t234s678910

12345678910

t2345678910

t2345678910

12345678910

t2345678910

12345678910

t2345678910

t2345678910

r2345678910

r234s678910
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¡,.1 Credibitity / trustworthiness of food safety information from different organisations.

Firsþ, cìrcle s. number on eøch line below to show how trustworthy / credíble you thínk informatíon

provìded from eøch following organisatíon ís.

MOST LEAST

Food Standards Agency

Medical Council.

Government authorities.

Supermarkets

Commercial Advisory
Councils (e.g, Domestos).

Product Specific Advisory
Councils (e.g. Dairy Council)

Food and Drink Federation.

Health Promotion Units.

12345ó78 9 l0

Environmental Health Depts. I 2 3 4 s678 910

HealthEducationAuthority. | 2 3 4 5 6 7 8 9 l0

12345ó78 910

t23 4s678 910

I 2 3 4 5 6 7 8 9 l0

123 4567 910

1234 567 8910

1234s67 8910

234 5 6 7 8 9 10
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E.2 The following people listed below can promote food safety information.

Circl.e ø number on each line below to show who you would be likely / unlikely to believe us a source

of fo o d s afety ìnfo r matío n.

EXTREMELYLIKELY
to believe

EXTREMELY
UNLIKELY to believe

Environ.HealthOfficer. | 2 3 4 5 6 7 8 9 l0

Scientist.

Nurse

Chief Medical Officer.

Teacher lLecturer.

Midwife

Medical Doctor.

Politician.

Television Chef.

Shop assistant I managet

News reader

Health visitor

Farmer

Health Educator

Familiar TV personality.

12345678910

12345678910

12345678910

12345678910

12345678910

12345678910

12345678910

12345678910

12345678910

r2345678910

r2345678910

12345678910

r2345678910

r234s678910
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Thank you for completing this Questionnaire.

Please return to Elizabeth in the enclosed pre-paid envelope'

I will send a Ê5 voucher for SAINSBLIRY'S, TESCO'S or MARKS AND SPENCERS as a token of thanks

for return of a fully completed questionnaire.

Please state type of voucher that you would like:

Please complete:

Name and Address to send your vouchers:

Post code:
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APPENDIX 4.3

Spearmans rho correlttions between attitudes towards food safety education (p<0'05)¡'

Attitude statement n
Attitude statement

No information given to me is likely to change

my food safety behaviour.

No information given to me is likely to change

my food safety behaviour.

I am unlikely to act upon infomation given to

me in the future conceming food safety.

Information about the risks ofinadequate food

safety practices will nolhave any effect upon

my cuÍent food preparation practices.

My cun'ent food safety behaviours do not need

improvement.

I am confident that mY current food

pleparation behaviours do not gìve rise to a

risk offood poisoning.

I am unlikely to act upon information given to

me in the future conceming food safety

I am unlikely to act upon information given to

me in the future conceming food safety.

Othet people take more notice of food safety

advice than I do.

Information about the risks ofinadequate food

safety practices would definitely make me

change my cunent food prepatation practices

I am willing to listen or read any information
on food safety.

I am unlikely to act upon inlormation given to

me in the future concerning food safety

I am not prepaled to listen or read any advice

regarding food safetY.

My curtent food safety behaviours do not need

improvement.

I am not prepared to listen or rcad any advice

regarding food safetY.

I am confident that my current food
preparation behaviours do not give rise to a

risk offood poisoning.

I am willìng to listen or read any information
on food safety.

Information about the risks of inadequate food

safety practices would deJìnilely make me

change my cument food preparation practices

Information regarding the consequences of
inadequate food safety practices is likely to
aller my food preparation behaviour.

Other people take more notice of food safety

advice than I do.

I am unlikely to act upon information given to

me in the future conceming food safety.

Information regarding the consequences of
inadequate food safety practices is likely to
alter my food preparation behaviour.

I am not prepared to listen or read any advice

Information about the risks of inadequate food

safety practices will nolhave any effect upon

my current food preparation practices.

I have never acted upon any food safety advice

in the past.

No infotmation given to me is likely to change

my food safety behaviour.

I have never acted upon any food safety advice

in the past.

I think I know all ofthe food safety precautions

necessary for safe food preparation.

I always carry out all the necessary food safety

precautions that I know during food
preparation.

lnformation about the risks of inadequate food

safety practices wíll nothave any effect upon

my cunent food preparation practices.

I have never acted upon any food safety advice

in the past.

I am not prepated to listen or read any advice

regarding food safetY.

Information regarding the consequences of
inadequate food safety practices is likely to
alter my food preparation behaviour

Information about the risks of inadequate food

safety practices would delìnitely make me

change my cunent food preparation practices

I am not prepared to listen or read any advice

regarding food safety.

No information given to me is likely to change

my food safety behaviour,

I am confident that my current food preparation

behaviours do not give rise to a risk offood
poisoning.

lnformation about the risks ofinadequate food

safety practices wíll nothave any effect upon

my cunent food preparation practices.

I think I know all ofthe food safety precautions

necessary for safe food preparation.

Infomation regarding the consequences of
inadequate food safety pmctices is likely to

alter my food pteparation behaviour.

Information about the risks of inadequate food

safety practices may change my cunent food

preparation practices

I have never acted upon any food safety advice
'in the past.

I am wil'ling to listen or tead any information
on food safety.

I am willing to lìsten ot read any infolmation
on food safety.

Information about the risks ofinadequate food

safety ptactices will nothave any effect upon

my current food preparation plactices.

I am willing to listen or read any information
on food safety.

6I

61

6l

6l

6l

6I

61

61

6l

6l

6l

6l

6l

6l

6l

6l

61

6l

6l

6l

6l

6l

61

0.701

0.612

0.609

0 578

0.54ó

0.541

0.535

0.528

0.52'7

0.526

0.507

0.494

0.485

0.483

0.462

0.407

0.403

0.403

-0.400

-0.402

-0.407

-0.532

-0.56i
tegarding food saletY
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APPENDIX4.4

Correlations between likely locations for picking up food safety leaflets (n=61).

Locations

Supermarket.

Magazines /
newspapers.

Doctors surgery
/ clinic.

Dentist.

Library

Environmental
Health Dept.

Schools /
colleges.

Super-
market.

0.596*'to

0.273"

0.227

0.530**o

0.104

0.213

Magazines
newspapers

Doctors
surgery /

clinic.

0.655{'*'

0.563**'

0.369*)

0.463*{''

Dentist. Library
Environ.
Health
Dept.

0.417**o

0.326* 0.490**0 1.000

0.429**. 0347*ù 0.506**.

Schools /
colleges,

0.326*

0,421**'

0.55 8* *o

0.305*

0.236

* Correlation is significant at the 0.05 level (2+ailed).

** Correlation is signifïcant at the 0.01 level (2-tailed)'

) = Correlation is significant at 0.05 level (2 tailed) with Bonferroni correction (0.007)'

.:Correlationissignificantat0.0l level(2tailed)withBonferronicorrection(0.001).
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APPENDIX 4.5

Sample exposure to food safety information

during the 6 months before the survey (n:6t),

Information source.
Respondents who have stated they have

seen food safety information source n (%).

Food packaging.

Magazine articles.

TV cookery programmes.

Leaflet.

TV documentaries.

Recipes.

Family.

Radio programmes.

TV other (moming TV, news programmes).

Advice from doctor, health visitor or equivalent

Friends.

Schools.

Poster.

University,

T'towels / magnets.

36 (se)

2s (41)

21 (34)

t6 (26)

13 (21)

t2 (20)

1l (18)

r I (18)

l0 (16)

6 (10)

6 (r0)

s (8)

3 (5)

| (2)

1 (2)

MOST frequently
seen source of food

safety infomation in
the past 6 months.

LEAST frequently
seen source of food

safety information in
the past 6 months.
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APPENDIX 5.1

Recipes for meal preparation session 1.

HOME-MADE CHICKEN KORMA AND TURMERIC RICE

F'OLLOWED BY HOME-MADE CHOCOLATE MOUSSE.

Home-made Chicken Korma with Tumeric Rice.

Ingredients.

o 2009/ 8oz chicken breasts with skin.

. 50g I 2oz (t/a jar) Korma Curry Paste'

o 30ml l2tbsp yogurt.

. 30m1/ 2 tbsp oil.

. 250m1 I l0f\ozwater.

¡ 2 medium sized fresh red tomatoes.

. I large onion,

. Salt and pepper,

. l00g l4ozbasmatiice.

o Vztsp turmeric.

Method.

1. Skin and cut chicken into appropriate sizes.

2. Heat oil in a large saucepan.

3. Finely dice onion and fry in oil until soft.

4. Fry chickento seal'

5. Stir in Korma curïy paste and fry for a further 5 minutes'

6. Add water to the curry'

7. Chop fresh tomatoes, add to the curry.

g, Bring to the boil, cover and simmer over a moderate heat for approximately 45 minutes, season to taste'

g. Bring a sepatate, medium sized saucepan of water to the boil'

10. Add rice and tumeric and return to the boil, cook uncovered for approximately 10 minutes.

11. Remove curry from heat and stir in yogurt.

12. Remove rice from the heat and drain and rinse with boiling water.

Servefor one meal and retain a second portionfor an evening meal / meal theþllowing day'
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Home-made Chocolate Mousse.

Ingredìents.

. 50g I 2ozplainchocolate.

. 259/ 1 oz caster sugar'

. 3 tsp gelatine.

¡ 75ml I 3 fToz whþing cream.

. 25g I lozplatnchocolate, grated to decorate'

o grated rind and juice of /, onnge.

r 15ml / 1 tsp water.

. 1 tsp Marsala.

. 1 egg.

. I egg Yolk.

Method.

l. place the chocolate and water in a small glass bowl and heat in the microwave for 2 minutes on the

medium low setting (stining half way through), then cool.

Z. Meanwhile whisk (using an electric hand whisk) the egg, egg yolk, sugar and orange rind in a large glass

bowl above a saucepan of boiling water, until thick and mousse like'

3. Measure juice from the freshly squeezed orange, adding v/ater to make up to 2 tbsp if necessary.

4. Soak the gelatine in the orange juice in a second large glass bowl for a few minutes and then place over

the saucepan of boiled, simmering water and stir until gelatine has dissolved.

5. Add Marsala to the gelatine and orange juice and then mix with the mousse mixture and melted

chocolate.

6. Whip the cream lightly until soft peaks are gained.

j. Cool mousse until thickening, then stir in half of the cream and spoon into a serving bowl / small serving

bowls.

8. Decorate with the remaining cream and the grated chocolate'

Serve one mousse portion þr a meal with the Chocolate Mousse and keep a second portion for an evening

meal / meøl thefollowing daY.
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APPENDIX 5.2

Recipes for meal preparation session 2.

HOME-MADE BEEF'-BURGER, CHICKEN A¡ID PASTA SALAI)
AND EGG AND HAM SANDIYICHES.

Home-made Egg and Ham Sandwiches.

Ingredients.
o 4 slices of bread, white or brown.

o Low fat spread, margarine or butter

o 2 eggs.

o 4 slices of smoked ham.

. 259/ 1oz mayonnaise.

o salt and pepper.

Method,

l. Boil the eggs,

2. Shell eggs and place into a mixing bowl,

3. Mash eggs, season using salt and pepper if desired, and bind with mayoruraise.

4. Remove smoked ham from packaging.

5. Make 4 sandwiches using spread, smoked ham and egg mayormaise and serve 2 sandwiches.

Retain 2 sandwiches for a packed lunch the following day.

Home-made Chicken and Pasta Salad.

Ingredients.
¡ 1 chicken breast.

. 509 / 2oz Fusilli pasta shapes.

o %Iceberg lethrce, chopped.

o % cucumber, diced.

o I tomato, chopped .

o I carrot, grated.

. 2 tbsp choppedparsley.

¡ 60 ml / 4 tbsp mayonnaise.

. 15 ml / I tbsp vegetable oil.

Method.

1. Place Fusilli pasta in a saucepan of boiling water.

2. Add salt to taste if desired.

3. Boil Fusilli pasta for 9 - l1 minutes (10 - 12 minutes for whole-wheat Fusilli).

4. Chop chicken into suitably sized pieces and shallow fry using I tbsp vegetable oil.

5. Prepare all salad vegetables.

6. Drain pasta and cool.

7. Toss all salad ingredients together with chicken pieces and drained pasta.

8. Bind salad with mayonnaise.

Serve one portion of the salad and keep the remaining salad for q meal 'the following day'
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Homemade Beef-Burger.

fngredients.

o 2009 / 8oz minced beef.

o I small onion, chopped finely.

. 2 tbsp choppedparsley.

o I egg, beaten,

o 2 tbsp flour.

o 15 ml / 1 tbsp Worcestershire Sauce.

o salt andpepper.

. 25g I loz GratedEnglish Medium Cheddar Cheese.

o Iceberg Lettuce, chopped.

o 1 medium sized red tomato.

o I Granary / Bakers Best White Bread roll,

Method,

1. Mix the minced beef, onions, parsley, Worcestershire Sauce and as much salt and

pepper as desired.

2. Bind using beaten egg.

3. Divide into at least 2 equal porlions and shape using seasoned flour'

4. Heatunder the grill until cooked.

5. Serve I burger with bread roll, lettuce, cheese and tomato.

Keep the 2nd burgerfor part of a meal theþllowing day.

Serve the meøl on the table, using heatproof maß and leave the kitchen qs you would in

your own home.
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APPENDIX 5.3

Recipes for meal preparation session 3.

TRADITIONAL ROAST CHICKEN MEAL \ryITH VEGETABLES
F'OLLOWED BY HOME-MADE ZABAGLIONE.

Traditional Roast Chicken Dinner.

Ingredíents.

o 1 small chicken, defrosted (a5ag I -llb).
. l00g / 4oz sausage meat.

. 7591 3 oz stuffing.

c 250m1I l0 flozwater.
o 4 potatoes.

¡ 3 fresh raw carrots.

Methods.

1 Prepare chicken (defrosted).

2. Reconstitute stuffing and mix with sausage meat.

3. Cook stuffing, sausage meat and chicken following retailers instructions.

4. Peel and chop potatoes and place in a saucepan ofboiling water until cooked.

5. Peel and chop carrots and cook in boiling water until tender.

6. Carve meat and serve meal for one psrson.

Keep the leftovers for use theþllowing day.

Homemade Zrbaglione.

Ingredients.

o 4 egg Yolks.
. 7591 3 oz caster sugar.

¡ 100rnl I 2 floz Marsala.

o 1 large lemon.

o crisp biscuits.

Method

1. Beat the egg yolks and sugar together in a large heaþroof bowl.

2. Beatthe Marsala into the mixture.

3. Grate the lemon rind an add for flavour.

4. Place the bowl over a saucepan of simmering water and heat, whisking the mixture

until it is very thick and creamy.

5. Place 2 crisp biscuits on the base of the serving glasses.

6. Pour the Zabaglione into serving glasses,

7, Serve with a crisp biscuit for one person and retain a remaining portions fo¡ a meal

the next day.

Sertte the meql on the table, using heatproof mats and leave the kitchen as you would in your own home,
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APPENDIX 5.4

OBSERVATIONAL CHECKLTST (VIDEO):

Home-made Chicken Korma

and Turm'eric Rice with Chocolate Mousse.

Appendix 5

For defïnitions of terms used in this scoresheet, see 'definitions' in the main thesis'
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APPENDIX 5.5

Summary of fïndings from time-temperature measurements for all heated food products.

Homemade foodproduct
Time to reach to target temperature

(75"C for 30 seconds) (DoH and MAFF' 1996)

Chicken pieces for Chicken Korma (z:5)

Chocolate Mousse (n:5)

Beef-burgers (n:5)

Chicken pieces for chicken salad (n:5)

Boiled eggs for egg and ham sandwich (z:5)

Roast chicken (z:5)

Sausage meat (n:5)

Zabaglione (n:5)

8 minutes

l2 minutes

25 minutes

6 minutes

12 minutes to boil egg (Baker et al. 1983)

90 minutes

25 minutes

12 minutes
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APPENDIX 5.7

Microbiological methods.

In the model domestic kitchen, l0g sample of each food product was aseptically placed in a sterile stomacher

bag (Isotron, plc, 86500) and immediately taken for microbiological analysis. In the laboratory, 90ml of

maximum recovery diluent (MRD) was added to the l0g-food product, which was subsequently stomached

for up to 60 seconds using a stomacher (Steward, laboratory blender, 400).

For detection of aerobic plate counts (APC's) for all food products lml aliquots of each dilution of

stomached homogenate were plated out using the pour plate technique (Collins et al. 1989) and plate count

agar (pCA) (Oxoid, CM325). Such plates were inverted and incubated at 30oC for 48 hours (Roberts el ø/.

l 99s).

For detection of Enterobacteriaceae for all food products lml aliquots of each dilution of stomached

homogenate were plated out using the pour plate technique and a double layer of Violet Red Bile Glucose

Agar (VRBGA) (Oxoid CM485). VRBGA plates were inverted and incubated at 30oC for 24-48 hours

(Bridson, 1998).

Direct enumeration using Baird Parker Agar Base (Oxoid CM275) was used for analysis of Staphylococcus

aureus contamination from all food products. Rapid Staphylase Tests (Oxoid DR595) were used as a

confirmation test for positive colonies. Using aseptic techniques, 0.1m1 of the stomached homogenate was

pipetted and then spread (using an aseptic spreader) onto Baird Parker agar plates which were incubated at

37oC for 48 hours (Roberts et at, 1995). After incubation plates were counted and suspect colonies were

confirmed using the Rapid Staphylase (coagulase) test'

Salmonella Rapid Tests (Oxoid FT20l and CM857) were used for detection of Sqlmonella in all food

products. In the model domestic kitchen, 25g of the food products were transferred (using aseptic techniques)

into sterile stomacher bags and in the laboratory 225rnl of Buffered Peptone Water (BPW) (Oxoid CM509)

was added. This homogenate was pre-enriched at 3J"C for 18 hours. Rapid Salmonella Vessels were

prepared following the manufacturers instructions (Oxoid, 1997) and lml of the enriched homogenate was

then pippeted into the rapid salmonella vessel. This was then incubated at 4loC for 24 hours. Results were

determined according to manufacturers instructions and guides'
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APPENDIX 5.8

DESCRIPTION OF' SCORING SYSTEM:

Home-made Chicken Korma and Turmeric Rice

with Chocolate Mousse.
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INADEQUATE PRACTICE

Handling and PreParation

washing and drying "t":lilj:ï#ïiï 
raw chicken packaging'

ely after

ackaging 4ft9l co or PreParation
ling rawchicken and drying of

hands immediately after handling raw chicken packaging'

r Adequate washing / and drYing of hands immediately after handling raw chicken packaging.

FOOD SAFETY
RISK SCORE.

100 per malpractice.

100 per malpractice.

I 00 per food
prepared.

1 00 per food
prepared.

I 00 per food
prepared.

100

100 per malpractice

0

100 per malpractice

0

100 per malpractice

0

100

0

\üashing and drying of hands after handling raw chicken. 
s immediately after
or PreParation
and drying of hands

immediately after handling raw chicken' 0

washing and drying of chopping boards / knives / equipment / utensils

raw chiõken and before ready-to-eat (RTE) foods / fruit / vegetables'

. No washing and drying OR inadequate washing and drying of the same chopping board for

preparation of raw chicken and then vegetables for the chicken Korma.

r Use ofsepar vegetables for the

chicken Ko PreParation ofraw

chicken and ofthen vegetables

. Adequate washing / and drying of hands immediately after handling raw chicken.

after preparation of

for the Chicken Korma before preparation of raw chicken'

before preparation ofraw chicken.

No washing and drying oR inadequate washing and drying of the same equipment / utensils

for raw chicken and then vegetables for the Chicken Korma'

Use of separate equiPment / utensils for preParation of raw chicken and then vegetables for

the Chicken Korma OR adequate washing and drying of equipment / utensils for preparation

of raw chicken and then vegetables for the Chicken Korma OR preparation of then

vegetab les for the Chicken Korma before preparation of raw chicken

Ilandling of raw chicken and potential contamination ofthe preparation environment.

Washes raw meat.

0

a

a

a

a

a

No washing and drying O,R inadequate washing and drying of the same knife for raw

chicken and then vegetables for the Chicken Korma'

Use ofsepa ofraw chicken and the Chicken

Korma OR ng of knives for pre cken and then

vegetables preparation of then Chicken Ko¡ma 0

0

o Potential contamination of the preparation environment with raw chicken.

= Potential contamination of the preparation environment followed by efficient

cleaning* of contaminated area.

Potential contamination of the preparation environment with utensils contaminated with raw

chicken.

= 
potential contaminatjon of the preparation environment followed by efficient cleaning* of

contaminated area.

e Potential contamination of the preparation environment with raw chicken packaging.

+ Potential contamination of the preparation environment followed by efficient cleaning* of

contaminated area.

Failure to wash / dry utensils / equipment potentially contamination with ¡aw chickena

a

immediately after use

Chicken pieces are cut into large uneven pieces

Appendix 5

*According to guidelines outlined in Griffith et al' (1999)'
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INADEQUATE PRACTICE

Heating.

FOOD SAFETY RISK
SCORE.

1 000a Failure to heat chicken korma effìciently (chicken pieces need to be heated for at least

8 minutes).

a

a

a

Post-heating handling.

¡ potential contamination of korma with unclean utensils or hands after removal from

heat.

o Potential contamination of korma with potentially contaminated utensils or

contaminated hands after removal from heat.

100 per contamination

1000 per contamination

potential contamination of rice with unclean utensils or hands after removal from heat. 100 per contamination

potential contamination of rice with potentially contaminated utensils or contaminated

hands after removal from heat.
1000 per contamination

Potential contamination of chicken korma with unclean utensils or hands for storage 100 per contamination

Potential contamination of chicken korma with potentially contaminated utensils or

contaminated hands for storage.
1000 per contamination

potential contamination ofrice with unclean utensils o¡ hands for storage. 100 per contamination

¡ potential contamination of rice with potentially contaminated utensils or contaminated

hands for storage.
1000 per contamination

Cooling and post-heating storage.

¡ Chicken korma is covered during cooling.

¡ Chicken Korma remains in saucepan for cooling.

¡ Chicken Korma is not stirred during cooling'

¡ Chicken Korma is refrigerated within 30 minutes of removal from heat

. Chicken Korma is not transferred to separate container,

. Chicken Korma is not covered.

. Chicken Korma is storage below raw ingredients (shelf 2 or 3).

¡ Chicken Korma is left at room temperature'

¡ Turmeric Rice is covered during cooling.

¡ Turmeric Rice remains in saucepan for cooling.

¡ Turmeric Rice is not cooled using cold water.

o Turmeric rice is not stirred during cooling.

o Turmeric Rice is refrigerated within 30 minutes of removal from heat'

e Turmeric Rice is not transferred to separate container'

¡ Turmeric Rice is not covered.

o Turmeric Rice is storage below raw ingredients (shelf 2 or 3)'

¡ Turmeric Rice is left at room temperature,

a

l0

10

10

l0

l0

10

10

100

10

10

10

l0

l0

10

10

10

100
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INADEQUÄTE PRACTICE.

Handling and preParation.

\üashing and drying of hands after handling raw egg shells'

. No washing and drying of hands OR washing and drying of hands immediately after handling

raw egg shãlls aftei contamination of equipment, utensils or preparation environment after

handling ru*.gg. shells oR inadequate washing and drying of hands immediately after

handling raw egg shells.

. Adequate washing / and drying of hands immediately after handling raw egg shells'

FOOD SAFETY
RISK SCORE.

100 per malpractice

100 per malpractice

100 per malpractice

100 per malpractice

100 per malpractice

100 per malpractice

0

100 per malpractice

0

100 per malpractice

0

100 per malpractice

0

100

10

100 per malpractice

0

0

washing and Drying orhands *i;;Ïiilî;ii,* 
o arter handring

equipment, utensils or prep immediately

equate washing and drying Y after

handling raw egg.

. Adequate washing / and drying of hands immediately after handling raw egg'

Washing and drying of chopping boards / knives / equipment / utensils after raw chicken and

before RTE foods / fruit / vegetables.

¡ No washing and drying oR inadequate washing and drying of the same chopping board

used for prãparation oiraw chicken and then ingredients for home-made chocolate mousse.

. Useofseparatechoppingboardsforpreparationof¡awchickenandtheningredients forthe

home-made chocolate -ours. Ol? adequate washing and drying of chopping board used for

preparation of raw chicken and then ingredients for home-made chocolate mousse O.R

preparation ofchocolate mousse before handling ofraw chicken'

No washing and drying OR inadequate washing and drying of the same knife used for

preparation of raw chicken and then ingredients for home-made chocolate mousse.

Use of separate knives for preparation of raw chicken and then ingredients for the home-

made chocolate mousse OR adequate washing and drying of knives used for preparation of
raw chicken and then ingredients for home-made chocolate mousse OR preparation of

0

o

o

0

a

a

chocolate mousse befo¡e handling ofraw chicken'

No washing and drying OR inadequate washing and drying of the same equipment / utensils

used for prèparation ofraw chicken and then ingredients for home-made chocolate mousse.

Use of separate equipment / utensils for preparation of raw chicken and then ingredients for

the home-made choColate mousse O.R adequate washing and drying of chopping board used

for preparation of raw chicken and then ingredients for home-made chocolate mousse O.R

preparation ofchocolate mousse before handling ofraw chicken'

Handling of raw egg and potential contaminatlon of preparation environment'

o Potential contamination of preparation environment with raw egg shells'

+ potential contamination of preparation environment followed by efficient cleaning of
contaminated area.

r Potential contamination of preparation environment with raw egg.

= 
potential contamination of preparation environment followed by efficient cleaning of
contaminated area.

¡ potential contamination of preparation environment with utensils contaminated with raw egg.

= 
potential contamination of preparation environment followed by efficient cleaning of
contaminated area.

¡ Potential contamination of preparation environment with raw egg mixture.

â potential contamination of preparation environment followed by efficient cleaning of
contaminated area.

. Failure to wash / dry potentially contaminated utensils / equipment immediately after use.

Failure to wash orange before use.

No washing and drying O.R inadequate washing and drying of the same equipment / utensils

lor raw egg and then whipping cream.

use of separate equipment / utensils for raw egg and then whipping cream o.R adequate

washing and drying ofequipment / utensils for raw chicken and then fav/ egg and then

whipping cream.

0

o

a
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INADEQUATE PRACTICE

Failure to heat raw shell egg mixture efficiently (12 minutes above boiling water)'

FOOD SAFETY RISK
SCORE.

I 000

a

o

a

Post-heating hendling.

. Potential contamination of mousse with unclean utensils or hands during heating' 100 per contamination

Potential contamination of mousse with potentially contaminated utensils or

contaminated hands during heating.
1000 per contamination

Potential contamination of mousse with unclean utensils or hands after removal from

heat.
100 per contamination

Potential contamination of mousse with potentially contaminated utensils or

contaminated hands after removal from heat.
1000 per contamination

Potential contamination of mousse with unclean utensils or hands for storage' 100 per contamination

Potential contamination of mousse with potentially contaminated utensils or

contaminated hands for storage.
1000 per contamination

a

Cooling and post-heating storage.

Chocolate Mousse is covered during cooling.

Chocolate Mousse remains in large bowl for cooling

Chocolate Mousse is not transferred to separate container for storage.

Chocolate Mousse is not covered.

Chocolate Mousse is storage below raw ingredients (shelf 2 or 3)'

Chocolate Mousse is left at room temperature.

For definitions of terms used in this scoresheet, see 'definitions' in the main thesis.

10

l0

a

a

a

l0

10

l0

100
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APPENDIX 5.9

SCORESHEET:

Home-made Chicken Korma and Turmeric Rice

with Chocolate Mousse.
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INADEQUATE PRACTICE.

Handting and PreParation.

Failure to wash and dry hands adequately after handling raw chicken packaging.

Failure to wash and dry hands adequately after handling raw chicken'

Failure to implement safe practices: use of chopping boards for preparation of raw chicken

and then vegetables (for Chicken Korma).

Failure to implement safe practices: use ofknives for preparation ofraw chicken and then

vegetables (for Chicken Korma).

Failure to implement safe practices: use of utensils / equipment for preparation of raw

vegetables (for Chicken Korma).

Handting of raw chicken and contamination of prepar8tion environment.

Washes raw chicken.

Potential contamination of preparation environment with raw chicken*

potential contamination of preparation environment with utensils contaminated with raw

chicken*.

Potential contamination of preparation environment with raw chicken packaging*

Failure to wash / dry utensils / equipment potentially contaminated with raw chicken

immediately after use

Chicken pieces are cut into large uneven Pieces.

Heating.

Failure to heat chicken korma effìciently (chicken pieces are heated for <8 minutes).

Post-heating handling.
potential contamination of Chicken Korma with unclean utensils or hands after removal from

heat.

Potential contamination of Chicken Korma with potentially contaminated utensils / hands

after removal from the heat.

potential contamination of rice with unclean utensils or hands after removal from heat'

Potential contamination of rice with potentially contaminated utensils / hands after removal

from heat.

Potential contamination of Chicken Korma with unclean utensils or hands for storage'

potential contamination of Chicken Korma with potentially contaminated utensils o¡ hands

for storage.

Potential contamination of¡ice with unclean utensils or hands for storage'

Potential contamination of rice with potentially contaminated utensils or hands for storage.

Cooling and Post Heating Storage.

Chicken Korma is covered during cooling

Chicken Korma remains in saucepan for cooling.

Chicken Korma is not stired during cooling

Chicken Korma is refrigerated within 30 minutes of removal from heat.

Chicken Korma is not transferred to separate container

Chicken Korma is not covered for storage.

Chicken Korma is stotage below raw ingredients (shelf 2 or 3)

Chicken Korma is left at room temperature.

Turmeric Rice is covered during cooling.

Turmeric Rice remains in saucepan for cooling.

Turmeric Rice is not cooled using cold water

Turmeric ¡ice is not stirred during cooling.

Turmeric Rice is refrigerated within 30 minutes of removal from heat.

Turmeric Rice is not transferred to separate container

Turmeric Rice is not covered for storage

Turmeric Rice is storage below raw ingredients (shelf 2 or 3)'

Turmeric Rice is left at room temperature.

FOOD SAFETY
RISKSCORE.

Appendix 5
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INADEQUATE PRACTICE

Failure to wash and dry hands adequately after handling raw egg shells'

Failure to wash and dry hands adequately after handling raw egg'

*According to guidelines outlined in Griffith et al. (1999)'

For definitions of terms used in this scoresheet, see 'definitions' in the main thesis

FOOD SAFETY
RISKSCORE.

Failure to implement safe practices: use of chopping boards for pteparation of raw chicken

and then ready to eat foods / fruit (for Chocolate Mousse)'

Failure to implement safe practices: use ofknives for preparation ofraw chicken and then

ready to eat foods / fruit (for Chocolate Mousse).

Failure to implement safe practices: use of utensils / equipment for preparation of raw

chicken and then ready to eat foods / fruit (for Chocolate Mousse)'

Handling of raw egg and potential contamination of preparation environment.

Potential contamination of preparation environment with raw egg shell*'

Potential contamination of preparation environment with raw egg*

Potential contamination of preparation environment with utensils contaminated with raw

egg*.

potential contamination of preparation environment with raw egg mixture*

Failure to wash / dry potentially contaminated utensils / equipment immediately after use

Failure to implement safe practices: use of equipment / utensils for preparation of raw egg

and then whipping cream.

Heating.

Failure to heat raw shell egg mixture efficiently (for <12 minutes)'

Post-heating handling.

Potential contamination of mousse with unclean utensils or hands during heating

potential contamination of mousse with potentially contaminated utensils or contaminated

hands during heating.

potential contamination of mousse with unclean utensils or hands after removal from heat.

potential contamination of mousse with potentially contaminated utensils or contaminated

hands after removal from heat.

Potential contamination of mousse with unclean utensils or hands for storage

potential contamination of mousse with potentially contaminated utensils or contaminated

hands for storage.

Cooling and post-heating storage.

Chocolate Mousse is covered during cooling.

Chocolate Mousse remains in large bowl for cooling'

Chocolate Mousse is not transferred to separate container for storage'

Chocolate Mousse is not covered

Chocolate Mousse is storage below raw ingredients (shelf 2 or 3)'

Chocolate Mousse is left at room temperature.
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Research & Marketing Ltd.
Edena House,
East Canal Wharf,
Cardiff, CFI 5AQ

APPENDIX 5.10

Recruitment questionnaire.

Job Number Int no

R&M

Seq no.

8 4 2

UWIC RECRUITMENT

Introduction: Good morning / afternoon / evening. I'm from Research and Marketing Ltd', we have been

asked by the University of Wales Institute Cardifl to recruit people for a research project they are

undertaking about food, cooking and nutrition'

They are asking people to come you UV/IC at Colchester Avenue for about 2 hours and take part in cooking

a simple meal iln-a dãmestic kitchen. All ingredients will be provided. Everyone who does this will receive a

f 15 voucher from Sainsburys, Marks and Spencers or Tescos.

Would you consider taking Pafi?

If .yES' Can you answer some simple classification questions please - so that I can match my quota.

Are you a vegetarian?

IF 'YES' EXPLAIN THE DISHES CONTAIN MEAT ---------------TIIANK AND CLOSE

IF'NO' ---CONTINUE

Q1 To which ofthese age groups do youbelong?
FOU

t6-24

25-34

3s-44

45-54

5s-64

65+

FOU
Q2. V/hat is the occupation ofyourhead ofhousehold?

e3. What is your own occupation - if Head of Household please indicate 'as above' FOU

Q4. How often do you prepafe youf own meals or your familys / household meals?

E trt
fl *o

tr
tr
tr
tr
tr
tr

Once or twice a day or more

More than twice a week

Less than once a week

Very rarely

FOU
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Qs. Are you a professional cook or chef?

Yes

No

FOU

FOU

FOU

FOU

FOU

o
tr

Q6. Are you employed:

Full time (30 hours or more per week)

Part time (less tha 30 hours per week)

Unemployed - seeking work

Housewife - not seeking work

Retired

Student (tull time)

Student þart time)

Record (do not ask) Gender:

Male

Female

How many adults are in your household?

Adults

Children under 16 years

Marital status:

Manied or living with partner

Single, divorced or widowed

Q7

Q8

Qe.

tr
tr
tr
D
tr
tr
tr

tr
tr

tr
tr

tr
tr

Q10. NAME OF RESPONDENT:

ADDRESS:

TELEPHONENUMBER:

EXPLAIN:

Elizabeth Redmond from UWIC will be given your name and telephone number and may ring to make an

appoinfnent for you to come - this can be day-time or one evening to suit you.

you may telephone her yourself during usual office hours if you prefer on 02920 4L6452.
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APPENDIX 5.11

Telephone Protocol.

- l. My name is Elizabeth Redmond from the University of Wales Institute in Cardiff.

I understand that you have recently agreed to participate in a cooking session here at UV/IC

(Research and Marketing)

- 2. Location for practical: Colchester Avenue campus of UV/IC. - familiar?

- 3. Each cooking session is expected to about 1-2 hours.

- 4. Al1 equipment and ingredients that is needed will be provided for.

â 5. What participant will be doing: Cooking and serving a Home-made meal (give participant choice

of meal i.e. Korma, Burger or Roast)

6. Meal is prepared in kitchen equipped with usual domestic equipment.

In the kitchen on your own, so nothing to worry about.

- 7. Asatokenofourthanksyouwillbegivenafl5voucher.Voucherscanbefromeither

Sainsburys, Marks and spencers or Tescos - give participant choice. FIND OUT.

Everything OK so far?? anY questions

8. Date / time arrangements of the first practical session - at convenience of participants time /

within prepared time-table as kitchen also used for teaching

9. Are directions to UWIC required? / What method of hansport?

fu - relevant bus numbers along Newport Road and Colchester Avenue will be sent to you

Car - Staff Car park, buzz for assistance at the barrier, porlers will allow you through

- 10. Entrance to the campus through central sliding double doors, into the foyer - reception desk.' ask

for me and the porter will know that you are coming and will ring me so I can come down and

meet you.

1 1. Information gained will be treated with a confidential nature

12. Information that you will be sent includes: clarification of date and time of visit, a map of UWIC

location with bus routes / numbers, and (chosen) recipes.

13. Reiterate date, day and time of practical and place, Look forward to seeing them then.

Not to worry about anything, hopefully enjoy practical too!

-

-

-

-

-
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APPENDIX 5.12

Letter sent to participants prior to attending food preparation session.

xxxxxxxxxxxx,
xxxxx xxxx xxxxx,

xxxxxx,
Cardiff, CFxx xxx

xx xxxxx xxxx

Dear

On behalf of the UWIC Food Research Group, I would like to thank-you for agreeing to participate in the

pilot food preparation practical sessions. As you will recall from our recent telephone conversation, we have

made the following arrangements for the practical.

Date:

Time:

Location:

Døy, Date

xpm
Reception Desk, Colchester Avenue Campus of UWIC

Inform porter of your arrival and wait in UWIC entrance foyer

As previously discussed, you are required to prepare and serve the following meal. If you wish, you may

repeat this practical on another occasion in UWIC and similarly in your own home. No special culinary skills

are needed.

Home-made Chicken Korma / Tumeric Rice followed by home-made Chocolate Mousse

I have taken this opportunity to enclose the relevant recipe, so that you can familiarise yourself with the

preparation methods. I have also enclosed a map of the location of the Colchester Avenue Campus of UWIC,

and details of relevant bus routes. If you are travelling by car, please use the front car park and inform

reception of your arrival at the barrier'

I am exfremely grateful for your participation with the research. As a token of our thanks you will be given

vouchers from either Sainsburys, Marks and Spencers, or Tescos. Data collected during the course of the

study will be treated with complete confidentiality'

If I can be of any further assistance, please do not hesitate to contact me at UV/IC on Cardiff 20416452.

Should you not be able to attend the practical session, please contact me as soon as possible'

I look forward to meeting You

Yours Sincerely,

Elizabeth Redmond (Research Assistant)

Appendix 5
A-72



APPENDIX 5.13

Protocol for meal preparation sessions.

Meet participants in UWIC foYer

Thank participant for coming - inhoduction of myself Elizabeth Redmond (Research Assistant) that you are

going to be preparing the meals for.

Standard Questions - conversation

Manage to find UWIC all right? How did participant travel to UWIC? From where? Information re

UWIC e.g. New Building, weather etc.

Immediately go to consumer kitchens (tell participant). We have attempted to recreate a typical domestic

environment. Set the kitchen out with standard kitchen equipment'

Reiterate what food is to be prepared: '.'...

Consumer Science Kítchen

On arrival to consumer science kitchen, conduct introductory chat

Review fact sheets previously sent to participant , ask if there were any questions

Give participant simple, written instructions for cooker and microwave controls

Familiarisation with kitchen - explanation of where everything is stored (open cupboards), demonstration of

cooker and microwave controls. additionally give a brief explanation of how all the electrical equipment

such as elechic hand mixer, kettle works (very basic and standard)

Emphasise - no tricks, just prepare food as you would in your own home

All information gained from the practicals will be treated with a confidential nature

Instructions are to be followed as near to exact as possible; Each meal is to be served for one person and a

second portion is to be retained for a later date; Each Home-made meal is to be served at the table. Inform

participant to keep a second portion for later consumption i.e. for a meal 24 I 36 hours ahead (scenario

e.g. for tomorrows lunch)'

Completion of the practical will occur when meals are served and the kitchen is left as it would be in the

home, leave the kitchens as you would in your in your own home (e.g.) if you wipe up immediately,

please do so, ifnot Please don't.

Reiterste what the plan of action is:

Clarify queries with padiciPant

Familiarisation with kitchen

Preparation of chosen meal

Each meal is to be served for one person a¡1¿ ¿ second portion is to be retained for a meal the following daY.

(scenario)

Serve 2 individual porlions using mats and cutlery (one home-made and the other convenience)

Clear kitchen and leave it as you would in your own home (e.g.) if washing up is left to dry naturally, then

(e.g.) this should be done, if everything is washed and dried"'

After initial preparation time of 15-20 minutes I will check the participant has no problems and all is going

well
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APPENDIX 5.14

(a) Front page of Access Database.

(b) Example of form used for Access database.

J(D

E Â&ndNqhãth(dld)
6E &eiidre
E @QE{onú.Pdt 2

E 6ùFc<P5(q.#
EE Buwc@*dëhdMÂr
E ccdór4dw¿t
E ccP frc[ÍBuF d @udtof MNH toçAhd

E! ccPch*t*rtrd t >chtbKo'NdHcê
E ccPck&.üed I >ch(ddcúùe
Gl ccpcÉ&rMed I >con€ke(omddh6t.
E ccPcEb*rtrd I >Kdmà.dtutødcc >ffs
E ccPch*u*: kdz > chkbdd
E c<P(k&: Med2 > corÉd.QPðdffidd#*h
G ccPch*g*rtrd2 >Eqsèdlm#Éh
El ccPck&t: trd2 >km_m*8urF (l)

[E ccPcËk: &d2 > ltr-dBu,F (2)

E ccP Ck&: Mêd 3 > cnMl*. R64 òd z.b4¡bn.

E ccP ckþ4r M.d3 > aùa6tu/sôuaoè md(l)
I ccP chæÉ*: &d 3 > Rø4 Õltu/ $4æ n..t (2)

El ccPChes*rM.dl > z&ftñ.
iE ccpckEî>ùe,Nd.M'MhdM
6 (EF r.lsrtursèr&d
E cÆFléii(Òh.M.d
E CHEF f¿t,: Rdil MéùI

[g coryccP*orè*.èt
[E clqccP*ú.rhèt >rcffis

B ClryccP*or.+.t>Mlx
t! Fawc@pk4otuê(rrM)
ÉE Fd$r.tyEdùc*ùQudiowc
E ride dd *ñ d ft*
E c*PcÉk.Dúedñêd(l)
l! GdPckerou,orm..l(2)
E dP(kbtrKo,Nbl(o
Ð 6*PCkhr(ormhd(2)
EE GxP ck& j xdm rd > lMs
E 6fiP<k!6trRscrud(l)
ß dPCk&t: RdtNd(2)

[E caP] h ld

G bù#turôù.Fmd > QP(qdàæuÈ)
lE Hõd.5hhrtuFÉd >R@, Rc(fd d6#)
n Htutrr&rFmd>RÉ(rdtô*h)
[E HsedhrBu'ç.Nd > aE, RE(fdhflðétuod)
g h.n(Mhj BuF dd >R@,RE,Mx(fùtr_deû6)
m Hs(ffir KqNÉl >RcP, Rc(fd(hibbrd)
E Hà¡ì¡MtEr(o'rud>ÂE5,nE(ld.w*)
EE bMr ¡dmd>R@,Rc(fdrdtÉh)
[E Hôd#hr Roðl ftd > 85, RE (¡or zsah)
[!l HúdhrRodmd >Rtr, ail(lor'4sæd)
B hhaPPcatR8
E tr*cø€dd
El tr*¡nroñ
E fuó'ùgYRÉBI8uFtrd
EE Mo&l@yRebr(øNtrd
6 hodoqr ß6Èr RdÉd
E ñ'rh o' tqptr. ÚB to (hæ

[i _eudy

lE èÀfte.c6v.'t¿d
E edt.wèNo
E Sedv. Èô êtà
[E Q!.tlon¡d¿ I

& e.itu.2
[Ð @qimdÈ cÐÉild
¡@@
I Ro.*ccPs(or.Þt>m.x
EE *idffirhoß€dd@*hàr.
m tño^dbÈouÂeR
[E rhh adi6 K@a
6 rhhqadb3Roasl
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APPENDIX 6.1

OBSERVATIONAL CHECKLIST: TIWIC AI\D IIOME MEAL PREPARATIONS
(REPRODUCIBILITY STTJDÐ.

HOME-MADE CHICKEN KORMA AND TURMERIC RICE

/ per malpractice

Hand-washing and hand drYing.

o Inadequate or no washing and drying of hands after handling RCP

o Inadequate or no washing and drying of hands after handling RC.

Use of chopping boards and knives.

o Inadequate or no washing and drying of chopping boards after raw chicken and before

ready-to-eat (RTE) foods I fruit /vegetables'

o Inadequate or no washing and drying ofknives after raw chicken and before ready-to-

eat (RTE) foods / fruit / vegetables.

Handling and preParation.

o Failure to wash / dry utensils / equipment contaminated with raw chicken immediately

after use.

. Washes raw meat prior to cooking.

o Potential contamination of preparation environment with raw chicken*.

¡ Potential contamination of prep environment with utensils contaminated with raw

chicken*.

o Potential contamination of preparation environment with raw chicken packaging*.

r Chicken pieces are cut into large uneven pieces.

Heating.

¡ Failure to heat chicken korma efficiently.

Post-heating handling.

o Potential contamination of korma and / or rice with unclean utensils or hands after

removal from heat.

o potential contamination of korma and / or rice with potentially contaminated utensils /
potentially contaminated hands after removal from heat.

Cooling.

o Use of large container for cooling (exceeding 7-8cm in depth).

. Chicken Korma and / or rice is covered during cooling.

o Rice is not cooled using cold water.

Post-heating storage.

o Chicken Korma is left at room temperature

o Rice is left at room temperature.

o Korma is not covered.

o Rice is not covered.

o Korma is not transferred to a small separate container for storage.

¡ Rice is not transferred to a small separate container for storage.

o Refrigerated Korma or rice is stored below raw ingredients'

*Failure to implement adequate cleaning of preparation environment (see Griffith et al. 1999)

tr
D

tr

tr

D

D
tr

D

tr
D

tr

tr

tr

tr
tr
D

E
B
tr
E
tr
tr
D
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HOME-MADE CHOCOLATE MOUSSE

Hand-washing and hand drYing.

o Inadequate or no washing and dryrng of hands after handling RES.

o Inadequate or no washing and drying of hands after handling RE'

Use of chopping boards, knives and equipment / utensils'

. Inadequate or no washing and dryrng of chopping boards after raw egg and before

ready-to-eat (RTE) foods I fruit lvegetables,

o Inadequate or no washing and drying ofknives after raw egg and before ready-to-eat

(RTE) foods I fruit lvegetables.

Handling and preParation.

o Inadequate or no washing and drying of equipment / utensils used after raw egg and

before cream.

. Failure to wash / dry utensils / equipment potentially contaminated with raw egg

immediately after use.

¡ Potential contamination of preparation environment with raw egg shell*.

o Potential contamination of preparation environment with raw egg*'

o potential contamination of preparation environment with utensils contaminated with

raw egg*.

o Potential contamination of preparation environment with raw egg mixture*.

IIeating.

¡ Failure to heat chocolate mousse efficiently

Post-heating handling.

o potential contamination of mousse with unclean utensils or hands after removal from

heat.

¡ potential contamination of mousse with potentially contaminated utensils / potentially

contaminated hands after removal from heat.

Cooling.

o Use of large container for cooling (exceeding 7-8cm in depth)'

. Chocolate mousse is covered during cooling.

Post-heating storage

o Mousse is left at room temperature

o Mousse is not covered

o Mousse is not transferred to a small separate container for storage

o Refrigerated Mousse is stored below raw ingredients

./ per malpractice

tr
D

tr

tr

a

tr

D

tr

D

o

tr

o

a

D

tr

o
D

D

tr

*Failure to implement adequate cleaning of preparation environment (see Griffith et al. 1999)

For definitions of terms used in this checklist, see 'definitions' in the main thesis.

Appendix 6 A-77



APPENDIX 6.2

Home-made Chicken Korma and Turmeric Rice

INADEQUATE PRACTICE

. Inadequate or no washing and dtying of hands after handling RCP

. Inadequate or no washing and drying ofhands after handling RC'

Inadequate or no washing and drying ofchopping boards after raw chicken

and before ready to eat (RTE) foods / fruit / vegetables'

TOTAL
RISK SCORE
A\üARD,{BLE

100

100

a Inadequate or no washing and drying ofknives after raw chicken and

before ready to eat (RTE) foods / fruit / vegetables'

t00

t00

100

t00

t00

t00

100

t0

I 000

t00

t 000

. Failure to wash / dry utensils / equipment contaminated with raw chìcken

immediately after use.

¡ Washes raw meat prior to cooking,

o potential contamination of preparation environment with raw chicken*.

o Potent.ial contamination of prep environment with utensils contaminated

with raw chicken*.

o potential contamination of preparation environment with raw chicken

packaging*.

r Chicken pieces are cut into large uneven pieces.

Heating.

Failure to heat chicken korma efficientlya

o

a

Potential contamination of korma and / o¡ rice with unclean utensils or hands

after removal from heat.

Potential contamination of ko¡ma and / o¡ rice with potentially contaminated

utensils / potentially contaminated hands after removal from heat'

Use oflarge container for cooling (exceeding 7-8cm in depth)'

Chicken Korma and / or rice is covered during cooling.

Rice is not cooled using cold water.

Chicken Korma is left at room temperature.

Rice is left at room temperature.

Korma is not covered.

Rice is not covered.

Korma is not transferred to a small separate container for storage'

Rice is not transferred to a small separate container for storage'

a

a

a

a

a

o

a

10

IO

t0

a

a

a

100

100

IO

10

t0

10

Refrigerated Korma or rice is stored below raw ingredients' 10

*Failure to implement adequate cleaning of preparation environment (see Griffith et al' 1999)

RISK
SCORE

A\üARDED
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Home-made Chocolate Mousse

INADEQUATE PRACTICE

Inadequate or no washing and drying of hands afier handling RES'

Inadequate or no washing and drying of hands after handling RE'

Inadequate or no washing and drying of chopping boards after raw egg and

before ready to eat (RTE) foods / fruit / vegetables,

a

a

TOTAL
RISKSCORE
AWARDABLE

100

r00

r00

100

r00

100

t00

100

100

t00

1000

100

t000

10

10

t00

10

10

IO

a Inadequate or no washing and drying of knives after raw egg and before

ready to eat (RTE) foods / fruit / vegetables,

a

a

o Inadequate or no washing and drying of equipment / utensils used after raw

egg and before cream.

¡ Failure to wash / dry utensils / equipment potentially contaminated with

raw egg immediatelY after use.

¡ Potential contamination of preparation environment with raw egg shell*,

¡ Potential contamination of preparation environment with raw egg*'

¡ | Potential contamination of preparation environment with utenslls

contaminated with raw egg*,

o Potential contamination of preparation environment with raw egg

mixture*.

Failure to heat chocolate mousse efficiently

Potential contamination of mousse with unclean utensils or hands after

removal from heat.

potential contamination of mousse with potentially contaminated utensils /
potentially contaminated hands after removal from heat,

Use of large container for cooling (exceeding 7-8cm in depth)'

Chocolate mousse is covered during cooling.

Mousse is left at room temperature

Mousse is not covered

Mousse is not transfened to a small separate container for storage

Refrigerated Mousse is stored below raw ingrsdients

a

a

a

*Failure to implement adequate cleaning of preparation environment (see Griffrth et al. 1999)

For defïnitions of terms used in this scoresheet, see 'definitions' in the main thesis.

RISK
SCORE

A}VARDEI)
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APPENDIX 6.3

SPECIFIC OBSERVED ACTIONS OF COMPOSITE FOOD SAFETY MALPRACTICES

Composite food safety
malpractice.

Specific observed actions ofthe composite food safety malpractice.

II

Failure to wash and dry
hands immediately and

adequately after .....

Failure to implement safe

use ofchopping boards,
kn'ives and utensils,

Potential contamination of
preparation environment.

Potential contamination of
end products: H,U.

Potential contamination of
end ptoducts: CH,CU.

...,,.... after handling RCP.

.,....... after handling RC,

. . . .. . . ,. after handling RES.

...,..... after handling RE.

Failure to use sepatate / inadequately washed and dried chopping boards belween chicken and

onion / tomato.

Failu¡e to use separate / inadequately washed and dried knives between chicken and onion /
tomato.

Failure to use separate / inadequately washed and dried equipment / utensils between chicken

and onion / tomato.

Failure to use separate / inadequately washed and dried chopping boards between RC and

mousse ingredients.

Failure to use separate / inadequately washed and dried knives between RC and mousse

ingredients.

Failure to use separate / inadequate'ly washed and dried equipment / utensils between RC and

mousse ingredients.

Potential contamination preparation environment with RC *.

Potential contaminatìon preparation environment with utensil contamìnated with RC *.

Potential contamination preparation environment with RCP *.

Potential contamination preparation environment with RES *.

Potential contamination preparation environment with RE *.

Potential contamination preparation environment with utensil contaminated with RE *.

Potential contamination preparation environment with RE mix *.

Potential contamìnation of korma with U or H after removal from the heat.

Potentia'l contamination of rice with U or H after removal from the heat.

Potential contamination of kotma with U or H for storage.

Potential contamination ofrice with U or H for storage.

Potential contamination of mousse with U or H after removal from the heat.

Potential contamination of mousse with U or H for storage,

Potential contamination of korma with CU or CH after removal from the heat.

Potential contamination of rice with CU or CH after removal from the heat.

Potential contamination of ko¡ma with CU or CH for storage.

Potential contamination of rice with CU or CH for storage.

Potential contamination of mousse with CU or CH after removal from the heat.

Potential contamination of mousse with CU or CH for storage.

Chicken Korma is not heated adequately.

Chocolate Mousse is not heated adequate'ly.

Koma'is covered during cooling.

Rice is covered during cool'ing.

Mousse is covered during cooling.

Korma remains in saucepan for cooling.

Rice remains in saucepan for cooling.

Mousse remains in large bowl for cooling.

Korma is not stirred during cooling.

Rice is not stined during cooling.

Korma is not transferred to a separate contaìner.

Rice is not hansfened to a separate container.

Mousse is not transfened to a separate container for storage.

Rice is not cooled using cold water.

Korma is stored below raw ingredients.

Rice is stored below raw ingredients.

Mousse is stored below raw ingredients.

Korma is not covered for storage,

Rice is not covered for storage.

Mousse is not covered for storage.

Chicken korma is left at room ternperature for stotage.

Rice is left at room temperature for storage.

III

VI Inadequate cooking
efficacy.

VII Inadequatecoo'ling
practices.

VIII Inadequate storage
practices.

IV

Mousse is left at room temperature for storage.

Key: RC:raw chicken; RCP:raw chicken packaging; RM:raw meat; RMP:raw meat packaging; RE:raw egg; RES:raw

egg shells; CU:contaminated utensil; H:hands; U:utensils; CH=contaminated hands; * = followed by no cleaning
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APPENDIX 7.1

SOCIAL MARI(ETING PLAN F'OR CHAPTER 7.0.

Determination of the segmented target audience.

Determination of test and control communities.INITIAL PLANNING.

Determination of behavioural objective / determinants.

Target audience response to a quest'ionnaire
Attitudes and perceptions towards food
safety in the home (Chapter 3.0).

Quantitative.

Target audience response to a questionnaire:

Attitudes and perceptions towards food
safety education (Chapter 4.0).PRELIMINARYFORMATTVE

RESEARCH.

Qualitative.

Focus groups consisting of consumers from
the segmented, target audience from test and

control communities.

Quantitative
Channel
Analysis.

INITIAL INTERVENTION
DEVELOPMENT.

Focus group consisting of consumers from the test

community to evaluate developed food safety
infervenfinns

EVALUATIVE FORMATIVE
RESEARCH.

FINAL INTERVENTION
DEVELOPMENT.

EVALUATION OF FINAL
INTERVENTIONS.

Quantitative evaluative postal questionnaire sent to focus

group respondents (consumers from the target audience).

STRATEGY DEVELOPMENT
Formation of the Marketìng Mix: Product, Price, Promotion
and Placement,

Chapter 8.0 for evaluation of effectiveness of social marketing intervention materials.
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APPENDIX 7.2

SOCIAL MARI(ETING RECRUITMENT QUESTIONNAIRE

F'OR OFF'ICE USE ONLY

E nAUFonT
EEEEIFtrH

APPROACH WOMEN AGED 60-74 YEARS, WHO ARE ON THE PHONE

FOOD PREPARATION
RECRUITMENT FORM

B.2066

INTRODUCTION My name is _ of Beaufort Research. We are conducting some research in conjunction with

UWIC - the University of Wales Institute Cardiff - into different aspects of food preparation, such

as food safety. Can Ijust ask you a few questions please?

sHow CARD RQ.r

e.1 Have you or any member of your family ever been involved with or worked in the

following areas

Marketing

Market Research

Journalism

Broadcasting

Professional food preparation or cooking

UWIC food research

Q.2 Do you know anyone else that has already participated / is participating in any

food preparation research?

Yes
No

Q.3 Have you previously had any dealings or know anyone who works with Beaufort

Research?

Yes
No

Q.4 How often do you prepare your own or your family/household meals?

Once or twice a day or more

Once or twice a week
Less than once a week
Very Rarely

IF ANY CLOSE

1 
-) 

CLOSE
2 __t CONTINUE

1 _) CLOSE
2 > CONTINUE

: y ..NTINUE

i Ì c'.os'
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Q.5

Q.6

Do you ever handle raw meat or poultry in your food preparation at home?
Yes
No

And are you vegetarian?
Yes
No

To which age group do you belong?

Under 18

I 8-59
60 -74
Ovet 74

I
2

--i)------)

I ----J
2 -----+

CONTINUE
CLOSE

CLOSE
CONTINUE

Q.7
I
2

5

6

I

2

J

4

I
2
J

4
5

-----+
-----+

CLOSE

CONTINUE
CLOSE

OCCUPATION OF THE CHIEF WAGE EARNER IN THE RESPONDENT'S
HOUSEHOLD

Job Title:

Position/

(Please give last position if unemployed/retired)

SHO\il CARD A

Q. I 1 Using this card please tell me how much you know about nuhitional
aspects of food preparation?

Everything
A Lot
Something
A little
Nothing at all

sHo\il cARp A (AGATN)

Q.l2 Using this card please tell me how much you know about food safety practices

when preparing food at home?
Everything
A Lot
Something
A little

at al7

SHOW CARD B

Q.l3 Which of the following is a serious nutritional problem caused by the lack of
calcium?

Osteoporosis
Anaemia
Dermatitis
Don't Know

SHOW CARD C

e.14 Using the definitions on this card how bad do you think food poisoning could be?

Severe
Moderate
Minor

Q.15 Do you think that using a low sodium salt in your cooking reduces the risk of high

blood pressure? Yes
No

Do you think that things you do when preparing food can reduce the risk of
getting food poisoning?

Yes
No

AB

C1

C2

DE

Ì

Ì

Ì
-----)

CLOSE

CONTINUE

CONTINUE

CLOSE

CONTINUE
CLOSE

--+ CLOSE

I
_f coNrrNUE

-----+ cI.osE

I
2
J

I
2

I
2

+
_->

Q.l6
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For recruitment of participants for focus groups

IF SUCCESSFULLY SCREENED NO}V RECRUIT YOURRESPONDENT TO TAKE PART IN A GROUP
DISCUSSION:

As we said at the start of the interview; we are conducting this research in combination with UWIC
They will be holding some group discussions and would like to invite you personally to attend.

IF RESPONDENT WILLING TO ATTEND GROUP HANDOUT INVITATION WITH RELEVANT DATE AND
TIME OF GROUP

For recruitment of participants for cooking sessions ,

IF SUCCESSFULLY SCREENED NOW RECRUIT YOURRESPONDENT TO TAKE PART IN 3 COOKING
SESSIONS.

As we said at the start of the interview; we are conducting this research in combination with UWIC.
They will be holding some cooking sessions and would like to invite you personally to attend. This
will mean coming to UV/IC on three separate occasions to cook a simple meal. (Explain
incentivisation and show plan if necessary).

IF RESPONDENT WILLING TO ATTEND HANDOUT INVITATION

RESPONDENT DETAILS:

Name:

Address:

Postcode:

Telephone Number:

THANK RESPONDENT, LEAVE TNVITATION & CLOSE TNTERVTEW.

INTERVIEWER DECLARATION

I declare that I have conducted this interview in accordance with your instructions.

Signature:

Date
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APPENDIX 7.3

SCALED SHOW CARDS USED TO RECRUIT PARTICIPANTS F'OR SOCIAL MARKETING
PROJECT.

CARD A

EVERYTHING

A LOT

SOME

A LITTLE

NOTHING AT ALL

CARD B

Severe Acute illness, resulting in
hospitalisation and possible
complications such as

rheumatoid arthritis or even
death.

Moderate Illness involving fever,
abdominal pain, diarrhoea,
vomiting and nausea lasting
for less than one week.

Minor: Mild illness involving
vomiting and / or diarrhoea
causing discomfort for less

than24 hours.

CARD C

Handwashing and hand drying:

Use of hot water and soap, lather hands

and then rinse with hot water and dry

hands using a hand towel or paper towel to

dry.

Choooins boards and knives:

Use unused chopping board / knife

OR

Washing chopping board / knife in clean

hot water and detergent, rinse, spray with

sanitiser, rinse and dry using an unused T

Towel or paper towel.

CARD ROl

MARKETING

MARKET RESEARCH

JOURNALISM

BROADCASTING

PROFESSIONAL FOOD

PREPARATION OR COOKING

UWIC FOOD RESEARCH
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APPENDIX 7.4

INVITATION GIVEN TO PARTICIPANTS TO CONFIRM F'OCUS GROUP RECRUITMENT.

An Invitation from.........

þrñiö

Dear Madam

Thank you for agreeing to attend UWIC discussion groups.

This invitation is for you personally - please do not pass it on to anyone else.

You have been asked to come along because we are interested in your opinion as a member of the public. We look

forward to meeting you and may we assure you that you will not be asked to purchase anything. AII information

you supply is confidential.

The discussion will be held at:

12 St. s Road

Whitchurch

Cardiff

On

If for any reason you subsequently cannot attend please contact

Rebecca Thomas on029 20 378565 as soon as possible.

PLEASE BRING THIS INVITATION WITH YOU TO THE DISCUSSION GROUP

EAUFOR]
I
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APPENDIX 7.5

F'OCUS GROUP DISCUSSION ROUTE.

Section I

Section 2.

Section 3

Section 4

Section 5

Section 6.

Re.' most common method for preparation and

cooking of chicken.

Re; experience of food poisoning; risk
perceptions ; vulnerability ; severity; location
of getting food poisoning and personal risk /
risk of others.

Re; behavioural determinants (PRODUCT);
self efficacy; barriers (PRICE) and benefits;
outcome expectancies; action plans / control.

Re.'PLACE.

Re.'PROMOTION

Frequently prepared /
consumed foods and meals

Food handling practices,

Intcrvention placement.

Intervention promotion.

Introduction,

Food poisoning
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1

Section 1: Introduction.

(Introductory paragraphs 1-5 are based on a suggested format by Kruegar, (1998).

Good morning and welcome to our session. Thank-you for taking time to join our discussion about

various issues about food poisoning and food hygiene.

Introduction of Moderator (Rebecca Thomas from Beaufort Research) and co-moderator (Elizabeth

Redmond from UWIC).
This morning we are attempting to gain information from you about your perceptions of food poisoning

and food safety / food hygiene and ideas about future interventions.

2. You were selected because you have certain things in cornmon that are of particular interest to us.

Confirm that no one knows each other etc

Remind participants what they answered in the recruitment questionnaire: all people in the group have

said that they feel that they know something about food safety (not everything or nothing), all think food

poisoning can cause a severe or moderate illness, and all recognize that certain food safety practices can

reduce the risk offood poisoning.

In addition all prepare meals at least once or twice a week and are used to handling raw chicken.

3. There are no right or wrong answers, rather differing points of view. Please feel free to share your point

of view, even if it differs from what others have said.

4. Before we begin, let me remind you that you will be assured of complete confidentiality. Please speak up

- only one person should talk at a time. We are tape recording the session because we.do not want to

miss any of your cornments. If several people are talking at the same time, comments will be missed. We

will be on a first name basis tonight, and in our later reporls there will not be any names attached to

comments. Keep in mind that we are just as interested in negative comments as positive comments, and

at times the negative comments are the most helpful. As mentioned already, all information collected

during the course of study will be treated with complete confidentiality.

5. Our session will last about an hour and a half and we will not be taking a formal break.

Section 2: F'requently prepared / consumed foods and meals.

Question. Comment.

To start with briefly talk about the
foods that each person in the group
most frequently prepares.

'Who is food prepared for?

Find out what are the most common
meals prepared using chicken and
poultry.

Particularly find out whether group
members prepare chicken salad.

Find out the most common methods
for cooking chicken?

What are the most frequently bought
chicken pieces?

What is cooked chicken typically
served with?

Relate back to these types of meals later in the discussion.

llhole chicken, Jìllets, legs, wings etc.

Sqlad, cooked vegetables etc?

How safe is chicken thought to be?
In comparison with other foods eg bread, minced beef, eggs

(raw or cooked). Ifnot perceived to be safe then why?

a

a

a

a

a

a

Thems elves ; husband ; children ; grandchildren ; friends ? ?

All in the group have stated in the recruitment questionnaire
that they handle raw meat or poultry. e.g. roasts, stir-fry,
casseroles, pies, etc ???

i.e. chop raw chickenJìllets,fry, then chop u saladveg, and
mix all the ingredients up together and serve,

Roasting, grilling, frying, casserole, microwave, BBQ, stir
fry etc.

a
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Question

Has anyone here experienced food
poisoning? (ever).

Any family / friends experienced food
poisoning?

Risk perception of illness.

How vulnerable do you think that you are

to getting food poisoning?

What do you think that the consequences
offood poisoning are?

What do you think is a more of a threat to
your health than food poisoning?

What do you think is less of a threat to
your health than food poisoning?

How would you rate / describe the risk of
you getting food poisoning?

Where do you think the MOST and
LEAST common locations for getting
food poisoning are? WHY?

Find out what risk (chance) is thought to
be associated with preparing food in the
home compared to outside establishments.

V/hat do you consider the risk (chance) of
illness to be after eating food that you
have prepared yourself?

Section 3: Food poisoning.

Comment

If yes, when?, what bacteria caused it? was the doctor
visited? how bad was the illness, how long did the illness
last? any complications? any implicated food or
prep aration practices ?

Did havingfood poisoning alter yourfood preparation
practices at all (if yes / no why??)

How likely do the respondents think that they are to getting

food poisoning?

Do they think that they are more vulnerable compared to
younger people? Or to when they were younger themselves?

I(hy do they think they are or are not vulnerable?

Iühat do they think happens when a person (like themselves)
is ill due to food poisoning?

Get ideas from respondents.

E.g, getting run over by a bus; catching a cold/flu;
compared to other form of illness

In terms of what? as a oÁ, or compared to being in a car
accident or getting another illness (such as what?).

Take-away van or Fast food establishment (e.g.

McDonalds), Own home, Pub, Supermarket restaurant,
Parents /friends house, , 5 star / 2 star hotel / restaurant,
Ethnic style restaurant (e.9. Chinese, Thai),University /
school / work canteen, Hospital / Old persons home

Outside establishments : restaurants, cafes, takeaways etc

Very high > Very low I(HY?

Very high-risk> very low risk. IIHY?

What do you consider the risk (chance) of
other people experiencing food poisoning
to be after eating food that other people
have prepared themselves?

More chance or less chance or other people gettingfood
pois'oning compared to yours'elf. lYhy?

Are you more careful with your food
preparation for yourself, rather than
friends or family?

Ilho are you more careful for? Children? Husband?
Grandchildren?
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Question.

Do you think about food hygiene when
preparing meals?

How would you describe a 'safe' food?

What do you think that you have to do to
prepare safe food?

Section 4: Food-handling practices.

Comment.

If yes, what do you think about and WHY?

What do respondents think that a safe food is? (if no

answers at all suggest absence or presence ofbacteria)

I(hat actions help to makefood safe duringfood
preparation eg, handwashíng, separate raw and cooked

foods, proper cool storage

Vy'hat practices do you currently do to
ensure that food is safe?

Do you think that you know enough to
provide safe food?

Do you think that you are capable of
preparing safe food?

Do you think that it costs more money to
prepare safe food and be hygienic? If so

how?

llhat actions do respondents carry out to prepare safefood

Gauge how much the respondents think that they do know
aboutfood hygiene andþod safety

In terms of having sufficient skills, equipment, utensíls

- buying cleaning liquids etc? cloths etc? salmonellafree
eggs or chicken

What do you expect to achieve bY

carrying out safe food preparation
practices?

Has anyone head of cross contamination?

Outcome expectations; what respondents expect to from
safe food preparation? E.g. food that will not cause food
poisoning

If yes, ask them what it is and examples of cross

contamination in the homefood preparation

Do you think that it is possible to get food
poisoning from cross contamination?

If yes, IYHY? How? How do they know that?

Hand-washing

Do you wash and dry hands every single
time after touching raw meat / poultry?

Get participants to describe how they
wash their hands after touching raw meat /
raw egg or before food preparation.'..

Description has been given for best

handwashing practice SHOW CARD A.

Do you think that you are capable of doing

this every time after touching raw meat?

Truth??

What are you opinion on thisT over the top, acceptable,

what you do already

Yes / No WHYT. l(hich part makes it dfficult?

(Baniers) What things stop you from
doing this every time?
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Section 4 continued: Food-handling practices.

See *(page 6)

l< Lack of time, lack of knowledge (don't actually realize that harmful bacteria may be being transferred

from the raw meat to e.g. tctp handle etc. around the kitchen), lack of facilities (re. cleaning), costs too much,

general feeling that it doesn't matter if (e.5.) hqnds aren't washed evertt time after touching raw meat- bit

òver the top etc., 'a bit of dirt will not hurt', unnecessqry etc., can't be bothered, not relevant to me - 'I have

never hacl þod poisoning beþre from food that I have prepared', 'I don't like washing hands too often as it
makes the skin go too dry'.

Question.

Chopping boards / knives.

Do you use a washed and dried chopping
board / knife every single time after
touching raw meat / poultry?

Chopping boards... Get participants to
describe how they wash their chopping
boards or knives after chopping raw
chicken

Description has been given for best
practice for washing chopping boards /
knives after raw chicken SHOV/ CARD B

Do you think that you are capable of doing
this every time after preparing raw meat?

What things stop you from doing this
every time?

Comment.

Truth??

What are you opinion on this? over the top, acceptable,
what you do already

Do the respondents have the skill? Have the knowledge?

Money? Time?

Eg Satisfaction in the knowledge that thefood that has been

prepared is safe, implementing the good behaviour will help

prevent illness to myself and family, prefer a clean kitchen,

confidence in theþod that is prepared.

Full control > no control at all.

FuIl control > no control at all

If yes, how much and why.

Government, school, you, other members of your family,
retailers supplying food, health education authorities
(internal / external control),

E.g. what ís in the respondents mind when just touching raw

meat and what might make them think offood safety?

Do you think that you are able to

overcome these barriers? How?

What are the benefits of carrying out the

behaviours on show cards A and B?

How much control do you feel that you
have over your o'ù/n food safety when
preparing meals?

How much control do you think that other
people have over food safety during their
own food preparation?

Do you ttrink that you have anY

responsibility for food safety?

V/ho do you think is responsible for your

own / your familys' food safetY?

Under what circumstances could you carry
out the desired behaviours on show cards

A and B?

V/hat thought process might you think
when deciding to carry out the behaviours

or not?
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Section 5: InterventÍons - placement of information / interventions.

Comment.Question.

In the past, is there any information that
has had a big impact upon you / actually
affected you and made you then see the
need to change?

Have you ever picked up information on
food safety before now?

If yes, where from?

From which location are you likely to pick
up information about food safety /
hygiene? Why? Where is preferable?

What part of the day would you most
likely take information about food safety /
hygiene in? Why?

What television programmes most often
watch / like?

What radio programmes?

Where most often go in the week?
Shopping? < which shops? How do they
get to the shops? Bus?

Ever go to an OAP club? Doctors surgery,
which one? Community centre? WI? Post
office?

What sort of person are you most likely to
believe as a source offood safety
information? (who do respondents think
will provide credible / reliable
information) WHY?

What information channels do you most
trust? WHY?

From what kinds of promotional material do you gain most of your information on food safety lhygiene?

WHY? What is preferable?.

1. From a person (family, friend, doctor verbally delivering information).

2. From television (documentary, TV cooking programme).

3. From radio.

4. From written information (poster, leaflet, recipes) include shock tactics.

5. From gimmick (magnet, Ttowel etc).

Find out what the info, was, and why it had an impact, what
made you chønge, what did you change

Doctors surgery / clinic; dentist; supermarket; schools /
coll eges ; magazines ; newsp ap ers ; library ; environmental
health dept

Clinic, at doctors surgety or dentist, community centre,

OAP club, local shop notice board, notice boards anywhere
else, on bus stop, from health visitor, school, supermarket,

food packaging, back of a cereal box

*find out exact locations in Llanrumney*

Morning / afternoon / evening WHY? Relate to eg tea time,

after breakfast etc

Aim is to Jìnd out where this group of peoplefrom
particularly Llanrumney go (so I can position intervention
mqterial in the community)

Scientist; nurse; chief medical fficer; environmental health

fficer; school teacher / college lecturer; medical person,'

politician; TV chef; newsreader; farmer; health educator;

familiar TV personality; normal person like yourself;
younger adult, or older qdult???

Identify a specific person??

FSA; EHOs; Health ed Authority; Medical council;
government authorities ; sup ermarkets ; F D A ; Hy giene

advisory services e.g. Domestos; Health promotion units
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Section 5 continued: Interventions - placement of information / interventions.

Comment.Question.

Do any respondents watch any of the
television cooking programmes?

Do you think that TV Chefs practice good

hygiene behaviour?

Have any respondents watch
documentaries on food safety /
informative programmes?

Gain attitudes and opinions of respondents

about television as an effective method of
delivering food safety information.

Any respondents heard information on the

radio about food safety?

Written information: Leaflets

Do you ever read leaflets?

Do you ever throw leaflets away?

How have you obtained leaflets in the
past?

What do you think would be the best way
of you obtaining leaflets?

Poster (MAFF '10 food safety tips')

Recipes

Read shock tactics extract.

Information from 'gimmicks' e.g,

Information on T-towel? or on magnet?

Do you think that you need to be

constantly reminded about food safety I
hygiene or have you heard enough about it
already.

Overall, where are you most likely to pick
up information on food safetY?

If yes, which ones?

Do they watch the programmes for pleasure or to pick up

information?

Yes / No IIHY?

Yes / No WHY?

Remember ones watched in the past, good and bad poínts

What is preferred television documentaries or cooking
programmes?

Is it useful / beneficial or not? WHY?

Other television programtnes aboutfood safety ?? e.g. the

news? Any benefit?

How preferable source, when information is just listened to.

Distribute leaflet examples amongst group. Identify most

and least preferredformats. Find out why. Dffirence
between those made by supermarkets, advisory units etc

Truth!! Do you ever refer back to what may have been

read?

Picked them up.. from where?? Received through the lelter
box? In magazines??

Picked up,. from where?? Receive through the letter box? In
magazines??

Would you ever take any notice of anything like this? Where

would you most likely read this?

Do you ever use recipes? Do you follow instructions?

How useful would you find it if detailed food safety

information was written within the recipe?

Ihould you prefer food safety information to be at the

beginning of the recipe rather than within?

Determine impact / response to what is read

Do respondents think these would be any use as sources of
food safety information? Or a waste of time?

Yes / No WHY?
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APPENDIX 7.6

FOOD SAFETY LEAFLETS PUBLISHED BY A VARIETY OF ORGA¡IISATIONS.

Leaflet. Title of leaflet / written by

'Food safety and the consumer'.
Meat and Livestock and Meat Commission,

'Food safety and temperature control.'
Foodlink.

'Follow Franks Fingertips for Clean Hands.'
Foodlink.

'Danger in your kitchen.'
Milton,

'Food safety information for our consumers.'
Meat and Livestock Commission.

'Food safety tips in your kitchen.'
Microban - Sainsburys.

'sainsburys- first in food safety.'
Sainsburys.

'The good food safety guide,'
Food Safety Advisory CenÍe,

'Pack cool for school - what you need to know.'
Domestos.

'Food hygiene - what you need to know'
Domestos.

'Chicken rules.'
British Chicken Information Service.

'Wise Up to Food Hygiene.'
Domestos.

'Care with FrozenFoods'
Anon.

'Food sense - Food safety'
MAFF (1997).

'You can avoid poisoning this Christmas.'
City of Cardiff, Environmental Services.

'Fight Bac - Keep food safe from bacteria'
FSIS/FDA/USDA.

A.

B.

C.

D,

E.

F.

G.

H.

I.

J

K.

L.

M.

N.

o.

P.
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APPENDIX 7.7

COLOURAND BLACK/WHITE IMAGES OF BACTERIA.
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APPENDIX 7.8

SHOWCARDS USED IN PRELIMINARYF'OCUS GROUPS.

Showcard 1 After cutting raw chicken on a chopping board.....

Rinse under running water and wipe with cloth

Showcard 2 After cutting raw chicken on a chopping board.....

Wash with hot water and washing up liquid and scrub

using cloth / scourer or brush.

Showcard 3 After cutting raw chicken on a chopping board.....

Wash with hot water and washing up liquid, scrub with
scourer / brush / unused cloth, rinse, spray with sanitiser

then rinse for a second time

Showcard 4 Drying of chopping board.....

Wipe using used T-towel / Hand towel
V/ipe using unused T-towel / Hand towel
Wipe using paper towel
Air dry

Showcard 5 After touching raw chicken.......

Rinse hands under running water

Showcard 6 After touching raw chicken.......

Wash hands under hot running water with soap

Showcard 7 After touching raw chicken.......

Wash hands in a bowl of hot water (without touching the

tap) and lather with soap and then rinse'

Showcard 8 Drying of hands.....

Wipe on apron
Wipe on used T-towel / Hand towel
'Wipe on unused T-towel / Hand towel
Wipe on to paper towel
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APPENDIX 7.9

RECIPE }VITH ADDITIONAL F'OOD SAFETY INF'ORMATION.

Additional Guidance Notes:

Before beginning to prepare the meals, hands should be washed using hot water and

cleanser, and then dried using a clean hand towel or paper towel.

An apron should be worn and long hair tied back'

It is suggested that the washing up bowl is filled with hot water and detergent before

beginning to prepare the food to allow immediate washing of hands and utensils. The

water should be changed regularly.

To clean contaminated equipment and utensils effectively, use clean, hot water and

detergent and either dry using apaper towel or clean t-towel'

O

o

a

a

To clean a contaminated chopping board effectively, clean, hot water and detergent

should be used followed by rinsing of excess soap. Sanitiser should then be sprayed

onto the chopping board and rinsed off after 4 to 5 minutes. Drying should involve use

of a paper towel or clean t-towel.

To clean the preparation area, a clean J cloth should be used to wipe hand hot water

and detergent over the work surfaces. This should be rinsed and excess soap removed'

Sanitiser should then be sprayed onto the work surface and wiped off using a

disposable paper towel.
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Home-made Chicken Salad.

Ingredients

o I chicken breast

. 50g I 2ozFtsllli pasta shaPes

o V+lceberg lettuce, chopped

o Vq ctcumber, diced

o 1 tomato, chopped

o I carrot, grated

r 2 tbsp. chopped parsley

¡ 60 ml / 4 tbsp. mayonnaise

. 15 ml / 1 tbsp. vegetable oil

Method

1. place Fusilli pasta in a saucepan of boiling water and add salt to taste if desired.

2. Boil Fusilli pasta for 9 - 11 minutes (10 - 12 minutes for whole-wheat Fusilli). Drain and cool

pasta in a colander under a tap of running cold water'

3. Remove chicken from the refrigerator and take a plastic or glass chopping board and sharp knife

out ofthe cupboard ready for chopping chicken pieces'

4. Remove packaging and chicken skin and dispose into the bin immediatel)¡ (do not place onto

work surface).

5. Chop chicken into small, consistently sized pieces, no larger than 2cm3 (do not place

contaminated knife onto work surface after use)'

6. Immediately after handling or chopping the raw chicken wash hands ìn a bowl of clean, hot

water and detergent or cleanser provided. Dry hands using a paper towel or clean hand towel.

J . preheatfrying pan with 1 tbsp. vegetable oil for a few minutes and then scrape chopped chicken

from chopping board into the fi,ying pan using a utensil (not hands).

g. Wash utensils and equipment contaminated with raw chicken immediately after use (do not

place onto work surface).

9. Shallow fry chicken at medium heat (3-4) for at least 10 minutes, then cool chicken pieces on a

plate at room temperature for no longer than 30 minutes'

lg.Wash all salad vegetables (tomatoes, lettuce, cucumber, parsley and carrots) in cold water and

dry -if necessary- with a paper towel.

I 1.Use a clean chopping board and knife to chop vegetables'

12.Toss all salad ingredients together with cooled chicken pieces and drained pasta.

l3.Remove mayonnaise from jar using a clean spoon, and mix into salad' Place lid back onto

mayonnaise jar and put into the refrigerator immediately'

l4.Serve one portion of the salad using clean utensils and do not allow to stand at room

temperature for more than 30 minutes'

15.Keep the remaining salad for a meal 'the following day'- place into a clean bowl and covel'

16. Store onto the top shelf of the refrigerator before use the following day'
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APPENDIX 7.10

SHOCK TACTICS ARTICLE

'The tragic death of Helen Bodnar, USA' 1998'

.,I,m going to read an extract from a magazine about a 76-year old lady called Helen who

tragically died as a result ofa foodpoisoning illness.

Following are extracts from a diary kept by her husband:

The diary mainly recounted the ordinary, slow paced life of the retired couple, who enjoyed

their garden, four children and their grandchildren and each other'

Everything seemed to be going well until it all changed on 3'd October 1998. That's when

Helen who had seemed perfectly healtþ, crumpled into a pile on the kitchen floor'

Her husband \ryrote ' Helen was as white as a sheet and didn't say anything for about 30

seconds, he managed to get her into bed, but in the middle of the night Helen woke up wracked

by pain. Her husband took her to the emergency room at the local Hospital, where she was

admitted. For 3 days doctors rang lots of tests, but they could find nothing wrong and sent her

home.

Within 24 hours Helen was back in the emergency room and placed in intensive care. Her fever

had reached 40oC and her stomach was grotesquely bloated. Her condition progressively

worsened. Over the next few days the family kept a vigil, but Helens blood pressure

plummeted and her heart finally failed.

The cause of Helen's illness was Listeriq monocyogenes'

She got the infection from a pack ofhot dogs,"

Source: Anon, (1999i)
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APPENDIX 7.11

QUAIITITATIVE CHANNEL ANALYSIS QUESTIONNAIRE.

Frequency of visiting shops and community amenities in Llanrumney

please tick whether you go to each shop / amenity (in Column A) once a week or more, at

least once a month, less than once a month or never in the boxes below (see example)

Leaflet,
poster or

both

Example of ticking

Llanrumney stores (Llanrumney Av enue)

Butchers

Newsagents

Long row of shops on Countisbury Avenue (starting at thefar end and working down

the hill)

Post office

Home and Garden

Dental Surgery

Pharmacy

Ferrans the Savoury
Specialists

Gary Anthony Butchers

Greggs the Bakers

Newsagents

Boots

Co-op

Fresh fruit

Newsagent

Mikes Fruit Market

Fords the Bakers

Danish bacon shoP

Fruit shop

Never
Less than

once a

month

Once a
week or

more

At least
once a

month

./
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Leaflet,
poster or

both

Row of shops (Burnham Avenue)

Al's Foodstore

Pharmacy

Newsagents

Mikes food store

John Renolyds Centre

Leisure Centre

Doctors Surgery @n Ball
Road)

Library þn CountisburY
Av)

Countisbury Surgery

Garage (Mount Pleasant
Avenue)

St. Iltyds Church (eg for
Bingo)

Old St Mellons Village
Hall events

Llanrumney clinic

Community Centre
(what events?)

Never
Less than

once a

month

Once a
week or

mofe

At least
once a

month
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Page I

APPENDIX 7.12

INITIAL DESIGNS FOR SOCIAL MARKETING INTERVENTION DEVELOPMENT.

Appendix 7.12 (a)z A5' 8 page le¡flet.

Page 8

Pace2

CONSUMER ADVICE
FOR OVER 60's

SAFE PREPARATION OF
RAW CHICKEN

f

lt
're nevd

I

I

I

,;Rþ-"? t'
,I E

Thls b ¡ dcscrlption ollhc symptoms cxperienoed
by ¡ looål lådy who h¡d suffercd lrom lood
poboning rller erting lood lh¡t h¡d bcen

conl¡min¡ted lrom t¡w chid<cn:

"l hrd rt sù bsdty th:t lc,ruldn'tkeÊ[, 3n),lh¡ni] dnuur'

Ttre \.nmitirr.{ trr¡:: t¿ltlL,l¿, tl^re do,:l¡r ¡-,¡nr¿ orrl ¡ i¿nr

t¡mes ;rrd I w¿s ilrey I r:,:¡uldn't rruJk Jr.-,un,J. d nr.lr

terible I w¿s b¿,1 r¿¿lly. te¿llrr ill "

Gwyneth, rged 64 ltom Catdlf

ll S¿lmonêll¡ hib you rt lhc ege ol78 ... you

wouldn t be ¡bla lo f ght it ¡5 much ... you'd be

lucky to 3urvfue it ¡t th¡t ¡Oe ... . ¡t could k ill you"

FFCU c 200t

5 Relti ntler TiPs

./ Do nol nash raw Dhicken

,/ Place r-*w chicken packa!,ing irrto the bin
irnrrjdialely ãfter remctr¿al 0f chict(en pieces

t Prelrare all salad vegetablÈs and c0oked mEat

bef ore touching ralv chicken

./ Do not use un\,r,ashed 0r rinsed chL,pping

b0ards / knives for preparlrl!, salad vegetables
or cooked rneal

I Wash hands using s:ap and hot \,vater

imne di at ely after t 0uc hinll r-d¡v chi tl€n, dry

hands usinçt paper lctwel

Raw chicken facts

I out ol l0 r¡w chid<on¡ rrc nrlutelly
oont¡miñrt.d with halmful ge lmt.

ll b eåsy to control th.3. hrrrlul getms by
lolloruing edoquelc hyglene pteolioes inyour
k itohen.

The piolure below (A)shouus hrtnlul getms such
¡s S¡lmonell¡ th¡l ¡lc olten on r¡n, ohid(an.

lb your own r€sporú iblli$ to PrePet. ?¡w

chid<en sallaly ¡t home.

Poople agcd 60 yerts end ove, ¡r. more likcly

lo g et loo d poisonin g ¡nd h¡r¡ c to b c cs pe oielly

o¡reñ¡l t¡uhen p r cp rting loo dr such rs l¡w
ohid(en,

M¿ke sure you help to te¡ch the younger
generations lo prepare chid<en safely by
folld r¡ng descriplions in lhb leaflel.

/ fh. h¡r¡nful g.rms trom r¿w chlcken tr¡rrfcr
onto th. plætic pad<eglng.

./ Pl¿cê prckeging inlo the bin immediaiely etlel
removing chid<cn picocs to:void potenlial

jl W¡sh¡ng chicken
helpe spread h¡rmful
gernr around lhe
sink.

./ All Oerms thrt may be
on lhe ch¡d(en should
be killed dut¡ñg the

ood< ing pTocess.

.¿ Th¡rc b ¡e_o!.lCio
w¡sh thc ohid<rn
duting lood
pl e p rt alio n.
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Step by step effectMe handwashing
after handling raw chicken

f Do!g!ìc{ch üle

t¿p t{ iü1

ccnt¡min¿led
lingets (B),

bec¿use h¿rmful
getms rvil be

spreàd colo üìe
l¿p handlå.

¿ Toavcid
lranletring germ:
tothe tàp håndle
lill a washing uP

bc,rld hd eàpg
w¿Þr beloe
caening he taw

chidten
pacllging.

/ Aftetlouching rarv

chid< en ($ immers e

hands jqçþþ[ into

a bclul ol hot soaPY

watet (B).

/ Rub hands together
uuhen in the soaPY

watet (C).

J UsesoaP orwashing
up liquid to wash
hands (D).

J Lether h¡nds on both

s¡des with s oaP or
n¿shing up liquid for
several s econds (E)'

/ Rirs e hands using the

washing up watet.

J Dty hands using a

dbposable PaPer towel
(F ).

Step q/ step effective chopplng
board and knife hYgiene

/ Keep r¡w chid<en avaY from

s alad vegetables / codt ed me¡t.

/ ll possible use sepatate chopping

boalds ðnd separale knives fot

r¡w chid< en ¡nd s¿lad

vegetables / ood<ed me¡t

/ ll you onty have one choPPing

boerd ¡nd one knife il b best to
prepate salrd vegetables /
cookèd me¡l belore touching lrw
chidten.

/ After cutting taw chi*en stePs A
to D need to be lollowed to
ensute thet åll håtmful getns that
have been sPread lrom lhe ranr

chid(en ¡te temoved.

chopping raw

immese ch

¡nd knife
bow ol hol
Scrub usl

R inse

bl us

,/ lmmêdl¡tev ðft.r

uP

o?

ohopping
(B).

onto the

¡nd knlc

R bleach rnd dry

using a dkposrble PaPer

towel (E).
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Appendix 7.12(b) : Three-fold A4 leaflet: Safe use of chopping borrds and lmives when preparing ralY chicken'

mYl o.to(Er¡ Alf]ESX
. I q¡t d t0 r¿u olickgt¡¡te

n¿urClg oqlt¡dn l.d with hrmful
9.rmr

. 1ì ¡raðJ toqrlrd tlrrhrrful
grrmsby fdloring deqrlÞ tUg¡.ne
ptdlcÊs¡n gqJr kitdl.n.

. Tho piotú. þCo.t (A) Jnoll
hrrful çrmrldr ¡s$lnslcll¿
th¿ ¡tc olÌqì qt r¿¡r clid¡n'

Thi¡ i¡ . d.sriPtidl d lh.
rJmplqns orptlcnced bY I læd
lJg who h¡d r¡lþrcd frqt¡ food
pcisringJtc er¡ngfod rhr hd
bccn cml¡Íin.bd fia¡ t4t
olicl¿n
"l håd it o badly tha I o:-tldn't

keep ar¡thing døtn. Tl¡ r.trritinç

\ì'6ì€rtible, lhe dætc. crne c¡Jt ¿

lerv tirres¿¡d I wõgE. I cúJldn'l
rvdk ¿rcr.jnd, il (\,ælerlible I wà:

baj. . redlg. redlg ill "

Givynelh 4ed 6{ lrør¡ Crdifl

Simple gepsfor ue of
chopp¡ng boards and knlves
when preparing rar chiclen

at home

. Akver¡s PrePae salad

vegctablce ad oooked

mc¡l bclore touching ral
chid<en.

. Kcrp raru dtid<cn ru¡¡
f or s¡ld vagetålcs and
cookcd mc¡t.

. We¡h dtopping boads
¿nd knivcs immedidelY
ller u*.

. Wsh contaminled
chopping bo¡d ¡nd knile
using hot wáet ¡d
we$ing up liquid :nd
sctub uing ¡scourcl ¡l

bruá.
. Spraf ble¡dt onlo the

w¡*rcd chopping bo:td
¡nd knfie. lolloucd bY

rinsing with hot wfer'
. D ry using a digosable

paper lowcl.

FRCU O2001

tó
CO NSJMERADVICE

FOR OVER60'S

Safe use of choPPing boards
and knives when PrePaing

ra / ch¡cken at home.

jo

it
'You're nwBr to lern

Sç by Sep effective choPPing board
and knife hY$erte

,/ lmmedlatelY dter chopPing

ra,\, chicken immeræ
chopPlng board and knife
inlo wdting uP bowl ol hol
$apy u/i¡ler. $rub udng a
sourer or brush (A).

{ Rinse soæ from chopping
board and knife (B).

( Srry bleæh onto the
chopplng board and

knife(C),
,f Remove bleæh and drY

udng a disposåle Pæer
tor¡æl (D).

{ Chop sdad v€gelables and /
or cooked fneal.
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Appendix 7.12(c'¡z Three-fotd A4 leaflet: Effective hand-w¡shing and drying after handling raw chicken at home.

RAW CH ICKEN AN O RI SK

I qJl d l0 r¿,r Ôl*rn¡re
nlurdlg cørlenlnrd rr¡ lh hilrf ul

Ffm
ll¡r.ql loúrlrd lh.t hùffft|
çrrr by H lo,'ring ¡d.qul.
hygicne plraicasin gol kilohct.
llro picuro bdor [A) lmn:
hemfr/ 9c nrs ldr ¡SCmctd:
tht r. dlan qr r¿r dtickrn.

this is ¡ darrlplicrì d thc aJÍ?loFt
$pri.no.d by r læC ldg oho hf
g¡lhled lrqn food Pcigrlng ¡lter
GrirE faod lh¿ hd bcñ
cmtílr¡lcd lron r¿r dtlol¡n:

'f hal il ø bajly th¿ I corlÛì't keeP

arglhing dov n The twniling w a
t€rrible, lhe dodc( ctrÉ ciJt à lelv

tìnÊs<ld I rvægeg I ca¡ldn't s'dl
rúJrrd. it w¿6terrille I wæbad ...

r€llg. .e¿U ill "

Gr,gn*h. rçd 8{ lrarCrdill

Welepfr Íediueffi
rdttgfrtqdtlo rau

rh¡þt

Bclore oponing r¡ru chidten
pe*rging lill a wrshing uP

bowl ol hot so¡py wrtel.

To ;lop lhe spleading lo
gernr do not touch the lrP
h¡n d le ¡¡uith cont amin¡tcd
hands

W¡h hadsusingso¡P or

wæhing up liquid
imocdlately rflct touching
r¡¡u chid<en.

MCra slre æap b l¡thged
¡ll over both h¡nd¡.

Rirse hånds w¡lh clern
w¿ler,

Dry h:nds uing :
dbposàbl. papet tørrl

Md<e srreyou get it tight.

'll S¡lmon.ll¡ túB You rt lhc lgc of
78 ... you wouldn t br rble to figùt it
¡¡ muoh ,,. you'd bt ludry to rrrvive

il ¡t th¿ 4c... il crnkill You"
FFÐ.J C2OOf

/, / ;

æNS,,MR,ADVICE
FOR OVR,60's

Effec{ive hand wa$ing afler
handling ra\iv chicken d home.

t

*1

lo

ì

_t,
I j i

.,1, 
'Y*'rr na/€r tqfro ld to lern

Step by step dfectivehand-wadring after handling rar'v chicke¡r

llelÉul hint !

J Toarcidbansßniry
germslo thc hphandlo,
frll auashing-çbowt
with hot oa¡Sruater
(A)beforc opnitg nw
chiclanpclogitg.

/ Rùh¡n&
bgelhar whcn in
tlæ soapyuaier.

/ Use sæpor
mshi¡tE up
liquidb wrsh
hands(D).

/ LåthrhÂtds qt
bolh sides wilh
sopor uashing
up liquid for
sã/€rd scconds
(E).

./ Rin$ hå¡ds
using tlu
r+ashittg up
uôÞr.

,f Dyhafflsnsing
a disposable
paprbwel(F).

í....... ....¡¡¡¡r
: I Do not touch the taP vatli

conta¡runated lugets,
because hurnful getnu
rmllbe s¡'reacl c,ttt: the

,/ hingnw
chiclcn(B) im¡no¡se
hands immediaþlv inb a

boud of hot sa¡5ruaÞr
(c)
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APPENDIX 7.13

PRELIMINARY MAGNETS.

X Washing chicken
helps spread harmful
germs around the
slnk.

{ Nlgermothatmay be
on the chlcken should
be killed during the
cooking process.

/ There ig no need to
wash the chicken
durlng food
prcparation.

Keep raw chicken a les
cooked meatWash hands with soap immediately

after handling raw chicken.
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APPENDIX 7.14

EVALUATION F'OCUS GROUP PLAN

Evaluation of intervention development and placement
Topic Guide.

SIZE OF WORDS / WORDING

. How big do the words need to be on the leafleVposter?

Show different examples (FGHI

. Which is best? Why? Ask to rank, Which ones like?, most effective, Why?

. Content - simple through to complex (show examples IJK) point is the same, but what is they best

way of saying itZ eest words, geÍns, bacteria, name of bacteria or soap, washing up liquid,

detergent)

. What kind of captiorVtitle/cover would grab lþb attention? (Unprompted) For people like

themselves?

. (show pictures) What about (Prompted) pictures of person like themselves/young family/pictures

of food/ref to consumer/titles - attention over 60s/survived the war, can you survive germs in

chicken/scare tactic?/percentage suffer from food poisoning ayeat?2

. pictures of bacteria (tell them its Salmonella) is it effective, would they take notice/ realise it could

be on chicken?

Thank respondents for øttending. Introduce self and invite participants to do so.

Explain that the purpose ofthe discussion is to allow respondents to express their own views in an

inþrmat group setting. This is not a test of knowledge- there are no right or wrong answers. The

information will be regarded as confidential,

Purpose of the mini disc player / audio tape recorder is to make it easier to report what people say and

think. Individual comments will not be attributed.

(Certain things need to coyer - need their help in making an effective source of inþrmation)

FORMAT

. What is the best size and shape of a leafleVposter? V/hy?

Show different formats one by one (ABCDE)

A4 A5

4 page
booklet
lA5ì

8 page
booklet
lA5l

. What do they think of each one? Which is the best one? Why?
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PICTURES / DESCRIPTIONS

. What kind of pictures would you need to see?

Show examples of pictures / photos for hand washing

. What do they think? Best one/ones to use?

. What about the type of picture? What would be best? Probe on different examples (NOP)

. What about picture of chicken with bacteria on it? (Example??)

. What about descriptions of how to wash hands etc? What would they need to say? How would it be

said?

Show examples of descriptions?

. Which is best? Simpler or more detailed?

. Is it better to have descriptions or pictures?

POSTER

. How big should the words be? What would it need to look like?

Show example ofposter.

. What do they think? Which size of word is most effective / do they prefer? Why?

PLACEMENT

. How likely are they to pick up a leaflet on chicken?

. Best way to provide leaflets? Through the door? Pick up when out?

. Different types of leaflet better for putting through the door/others to pick up? v/hy?

. Where would be the best place to put info? Where do they go?

MAGNETS

Show examples of magnets

.Whichdotheyprefer?Why?Wouldtheyusethem?Whereputthem?
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APPENDIX 7.15

Covering letter sent to participants with the Evaluation Questionnaire and 'Evaluation Pack'.

00th xxxx, 0000

Dear

On behalf of the UV/IC Food Research Group, I would like to thank-you for attending the discussion

group(s) in Whitchurch regarding food safety at the end of last year. Your participation and help so far in the

research project has been extremely useful and gratefully appreciated.

As a follow up to the discussion group(s), a selection of health promotion interventions have been designed

for people like you. These can be found in the enclosed folder labelled 'Evaluation pack'. I would like to find

out your honest opinion of the 3 posters, 2 leaflets, selection of magnets and newspaper article in enclosed

folder. Please read all of the instructions on the form while looking at items in the 'Evaluation pack' and then

complete all of the questions. Please return the completed form and 'Evaluation pack' in the prepaid and

addressed envelope as soon as possible (before 00th xxxx, 0000),

your opinion of the enclosed leaflets, posters, magnets and newspaper article is important because it will

help further development of health educational materials. This development may help other people improve

their food preparation practices and reduce the chance ofillness.

As a token of thanks for your time and co-operation of completing and retuming the form, I will send you a

f,5 voucher for Sainsburys, Tescos or Marks and Spencers in retum of the fullv completed form. Please state

your name and address on the final sheet of this form and indicate which voucher type you would like to be

sent.

As with the information gained from the food preparation sessions, all dala collected during the course of the

study will be treated with complete confidentiatity. If you have any problems with the form, please do not

hesitate to contact me at UWIC on Cardiff 20 416452. I am extremel]¡ grateful for your participation and help

with my research.

I look forward to receiving your form. Thank-you again for your helpful co-operation, without your help the

majority of my practical research would not be possible.

Yours Sincerely,

Elizabeth Redmond (Research Assistant)
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APPENDIX 7.16

EVALUATION PACK QTJESTIONNAIRE.

The aim of the following questions is to find out what you think

of the leaflets, posters, newspaper article and fridge magnets in

the 'Evaluation Pack' (enclosed folder).

Please read and follow all of the instructions for each question.

When you have filled in all of the questions, please return the

completed questionnaire to Elizabeth at UWIC in the enclosed

SAE.
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Section I : Leaflets

Please look at and read Leaflet A.

A1. Do you think the content of Leaflet A is any of the following? ({ as many as necessary)

Helpful

Insulting

Interesting

Confusing

Useful

D

D

D

D

D

o
tr
tr
tr
tr

Unhelpful

Common sense

Un-interesting

Clear

Informative

A2. Do you think the descriptions for use of chopping boards / knives in Leaflet A are any of the

following? ({ one onlY)

Too simple for peoPle like me tr

Appropriate for PeoPle like me tr

Too complicated for people like me tr

A3. How relevant do you think the information about chopping boards / knives in Leaflet A ìs to

you and people like You? ({ one onlY)

Relevant

Neither relevant / irrelevant

Irrelevant

A4. Do you think that the word size in Leaflet A is any of the followtng? ({ one only)

Too small for me to easilY read

Appropriate for mY sight

Too large

A5. Which of the following best describes Leaflet A? (as many as necessary)

Eye catching D Dull

Indistinctive E Colourful

A6. Does the front cover of Leaflet A give a clear indication of the what the leaflet is about?

({ one onty)Yes3 No E

A7. How much information do you think that there is in the leaflet? (,/ one only)

Not enough information tr

Enough information tr

Too much information D

A8. How useful do you think Leaflet A is is as a source of food safety information?

Please circle a number on the line below to indicate usefulness '

tr
tr
D

o
D

tr

tr
tr

Extremely
Useful

t2345678910
Not at all

useful
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Please look at and read Leaflet B.

B 1 . Do you think the content of Leaflet B is any of the following? ({ as many as necessary)

Helpful D Unhelpful tr

Insulting tr Common sense B

Interesting tr Un-interesting tr

Confusing tr Clear tr

Useful O Informative tr

82. Do you think the descriptions used for hand washing I drying in Leaflet B are any of the

following? (,/ one only)

Too simple for people like me D

Appropriate for people like me tr

Too complicated for people like me D

83. How relevant do you think the information about handwashing I drying in Leaflet B is to you

and people like you?

(./ one only)

Relevant D

Neither relevant / irrelevant tr

Irrelevant tr

g4. Do you think that the word size in Leaflet B is any of the following? ({ one only)

Too small for me to easily read tr

Appropriate for my sight D

Too large tr

85. Which of the following best describe Leaflet B? (as tnany as necessary)

Eye catching tr Dull tr

Indistinctive E Colourful O

86, Does the front cover of Leaflet B give a clear indication of the what the leaflet is about?

({ one only)Yes E No tr

87. How much information do you think that there is in the Leaflet B? (./ one only)

Not enough information tr

Enough information tr

Too much information tr

88. How useful do you think Leaflet B is is as a source of food safety information?

Please circle a number on the line below to indicate usefulness.

Extremely
Useful

t2345678910
Not at all

useful
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Important; The enclosed examples of posters are 4 times smaller thqn actual sized posters that have been put

on the walls / windows of shops, chemßts etc.

Please consider this when ønswering thefollowing questions'

Please look at and read Poster C.

C1. Do you think the content of Leaflet B is any of the following? ({ as mdny as necessary)

Helpful

Insulting

Interesting

Confusing

Useful

o
tr
D

tr
tr

tr
E
tr
o
tr

Unhelpful

Common sense

Un-interesting

Clear

Informative

c2. which of the following best describe Poster c2 (as mqny ãs necessary)

Eye catching tr Dull

Indistinctive fl Colourful

C3. How much information do you think that there is in the Poster C? (,/ one only)

Not enough information

Bnough information

Too much information

C4. How useful do you think Poster C is as a source of food safety information?

Please circle a number on the line below to indicate usefulness.

Extremely
Useful

tr
D

tr
D

tr

t2345678910
Not at all

useful
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Please look at and read Poster D.

Dl. Do you think the content of Poster D is any of the following? ({ as many as necessary)

Helpful

Insulting

Interesting

Confusing

Useful

Extremely
Useful

D

tr
tr
tr
tr

D

tr
t¡
tr
tr

Unhelpful

Common sense

Un-interesting

Clear

Informative

D2. Which of the following best describe Poster D? (øs many as necessary)

Eye catching tr Dull

Indistinctive O Colourful

D3. How much information do you think that there is in the Poster D? (./ one only)

Not enough information tr

Enough information tr

Too much information tr

D4. How useful do you think Poster D is as a source of food safety information?

Please circle a number on the line below to indicate usefulness'

tr
D

t2345678910
Not at all

useful
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Please look at and read Poster E.

El. DoyouthinkthecontentofleafletEisanyofthefollowing?(,/asmanyasnecessary)

Helpful

Insulting

Interesting

Confusing

Useful

tr
tr
tr
o
tr

o
D

tr
tr
tr

Unhelpful

Common sense

Un-interesting

Clear

Informative

E2. Which of the following best describe Poster E? (as Índny ds necessary)

Eye catching tr Dull

Indistinctive E Colourful

E3. How much information do you think that there is in the Poster E? (,/ one only)

Not enough information

Enough information

Too much information

E4. How useful do you think Poster E is as a source of food safety information?

Please circle a number on the line below to indicate usefulness.

Extremely
Useful

E

E

tr
tr
tr

t2345678910
Not at all

useful

E5: Which poster do you think you would MOST take notice of'l (,/ one only)

Poster C

Poster D

Poster E

E6: Which poster do you think you would LEAST take notice of'l ('/ one only)

Poster C

Poster D

Poster E

D

D

o

tr
D

tr
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Please look at and read Newspaper advert F.

This newspaper article entitled 6Kitchen Food Safety Advice for the over 60's' was

printed in South \ilales Echo on 3'd April,2001.

Fl. Do you think the content of newspaper advert is any of the following? (./ as mqny ds

necessary)

Helpful

Insulting

Interesting

Confusing

Useful

tr
tr
tr
a
D

D

tr
o
tr
tr

Unhelpful

Common sense

Un-interesting

Clear

Informative

F2, Which of the following best describe the newspaper advert? (,/ as many as necessary)

Eye catching O Dull D

Indistinctive E Colourful tr

F4. How useful do you think newspaper advertisments are as a source of food safefy information?

Please circle a number on the line below to indicate usefulness'

Extremely
Useful

F5. How frequently do you read the South Wales Echo? ({ one only)

Daily

At least once a week

Fortnightly

Monthly

Never

r234s678e10*;:#,?tt

o
t¡
tr
tr
tr
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Please open the envelope entitled '5 x magnets ,

Look at each of the magnets and look at page 'G' in the Evaluation Pack.

1. How useful do you think fridge magnets are as a source of food safety information?

Please circle a number on the line below to indicate usefulness.

Extremely
Useful

t23456789i0
Not at all

useful

2. Do you think that you would use fridge magnets such as these? ({ one only) Yes D No E

3. Which is your MOST favourite magnet? ('/ one only)

Magnet 1

Magnet 2

Magnet 3

Magnet 4

Magnet 5

4. Which is your LEAST favourite magnet? ({ one only)

Magnet 1

Magnet 2

Magnet 3

Magnet 4

Magnet 5

5. please look at each of the magnets and indicate your level of preference for each magnet

by circling one number on each of the 5 lines below'

tr
D
D
tr
D

tr
D
tr
D
tr

MAGNET 1
Most

preferred
r2345678910

12345678910

r234s678910

r2345678910

r2345678910

Least
preferred

Least
preferred

Least
preferred

Least
preferred

Least
preferred

MAGNET 2
Most

preferred

MAGNET 3
Most

preferred

MAGNET 4
Most

preferred

MAGNET 5
Most

preferred
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APPENDIX 7.17

EVALUATION PACK CONTENTS

Intervention. Title of intervention. Appendix

Leaflet A.

Leaflet B

Poster C,

Poster D.

Poster E.

Newspaper Advert F

Magnets.

Consumer advice for the over 60's.

Use of chopping boards and knives when preparing

raw chicken at home.

Consumer Advice for the over 60's.

Effective hand-washing and hand dryitg after handling

raw chicken at home.

Consumer Advice for the over 60's.

Simple steps for effective hand-washing after handling

raw chicken at home.

Consumer Advice for the over 60's'

Step by step use ofchopping boards and knives when

preparing raw chicken at home.

Consumer Advice for the over 60's.

Raw chicken - facts and risks.

Kitchen food safety Advice for the over 60's.

Remember! Wash hands with soap immediately after

handling raw chicken'

Four reminder tiPs.

You can't see them . . .. . .. But harmful geÍns are on

raw chicken!

Keep raw chicken and vegetables / cooked meat

separate!

Think before you handle!

Appendix 7.20 (b)

Appendix 7.20 (a)

Appendix 7.20 (d)

Appendix 7.20 (e)

Appendix 7.20 (Ð

Appendix 7.20 (g)

Appendix 7.20 (c)
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APPENDIX 7.20

FINAL INTERVENTIONS.

Appendix 7.20 (a).

Hand-washing (3 folded) leaflet:

'Consumet Advice for the over 60's:

Effective hand-washing and hand drying after handling raw chicken at home.'

Appendix 7.20 (b).

Chopping boards (3 folded) leaflet:

'Consumer Advice for the over 60's:

Use of chopping boards and knives when preparing raw chicken at home''

Appendix 7.20 (c).

Five different magnets

1.'Think beforeyouhandle'

2. 'Remember! Wash hands with soap immediately after handling raw

chicken'

3. Keep raw chicken and vegetables / cooked meat separate!

4. 'You can't see them . . ..but harmful germs are on raw chicken! '

5. Four reminder tiPs.

Appendix 7.20 (d)

A3 poster:
.Consumer Advice for the over 60's: Simple steps for effective hand-washing

and hand dryi.tg after handling raw chicken at home.'

Appendix 7.20 (e)

A3 poster :

,Consumer Advice for the over 60's: step by step safe use of chopping boards

and knives when preparing raw chicken at home'

Appendix 7.20 (Ð.
A3 poster:

'Consumer Advice for the over 60's: Raw chicken - facts and risks.'

Appendix 7.20 (g).
A quarter page newspaper advertorial:

'Food Safety Advice for the over 60's' in South Wales Echo.

999 Lifesavers: Presented bY

Presented by Michael Burke and Donna Bernard'

One 30 minute TV documentary illustrating the severity of food poisoning illness and the illuminous glow

of cross contamination around a domestic kitchen during preparation of raw chicken (for transcription of 30

minute documentary, see Redmond et al 2001).
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APPENDIX 7.20 (c)

FOOD SAFETY MAGNETS.

Magnet no. Topic

1.

2.

3.

4.

5.

'Think before you handle'.

Remember! wash hands with soap immediately after handling raw chicken.

Keep raw chicken and vegetables / cooked meat separate.

You can't see them,.. but hannfirl geüns are on raw chicken'

Four reminder tips.

Magnet I

Magnet 2

sh hands w¡th soap immedl

I

Appendix 7

after handling raw chicken.

A-127



Magrret 3

Keep raw

Magnet 4

Magnet 5

Four Remlnder TlPs.

,/ Place raw chicken packag¡ng into the bin immediately afrer

remova¡ of chicken Pieces.

.f Prepare all salad vegetables and cooked meat before

touching raw chicken.

.f Do not use unwaEhed or rinEed chopping boards / knives for

preparing salad vegetableE or cooked meat.

./ WaEh hands using soap and hot water immediately after

touching raw chicken, dry hands using paper towel.

Appendix 7
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CONSUMER ADVICE for the over 60's
Simple steps for effective hand-washing and hand drying

after handling raw chicken at home.

After touching raw chicken' 1007o

hands h¡ve been found to be

contaminated with harmful germs.

. Rinsing hands with water alone does

not remove harmful germs.

. Harmful germs (such ts Salmonella)
(picture X) are on 807o of raw
chickens. '],!

/ To avoid transfening genns

to the tap handle, fill a

washing-up bowl with hot
soapy water (A) before
opening raw chicken
packaging.

{ After touching raw chicken
(B) immerse hands

imr.nediately into a bowl of
clean hot soapy water (C).

,Y Do not touch the tap with
contaminated fingers,
because harmful germs will
be spread onto the tap
handle.

/Rub hands together
when in the clean
soapy water.

/Use soap or washing
-up liquid to wash
hands (D).

,/ Lather hands on both
sides with soap or
washing up liquid for
several seconds @).

/Rinse hands using
clean washing-up
water.

,/ Dry hands

thoroughly using a

disposable paper

towel (F).

REMBMBER!
'lf Salmonelløhits you after the age of 60 ... you wouldn't be able to fight it as much ...

... you'd be lucky to survive it at that age ... it can kill you'

Preparcd by FRCUoHeslth Educators 2ü)1
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APPENDIX 7.20e

CONS R ADVICE for the over 60os
Step by step of chopping boards and knives

when p chicken at home.

Use separrte chopping boards ¡nd
for rrw chicken and s¡lad

/ cooked meat.

chopping board

raw

Il¡mful gorms such ¡s
Solmonella (ptcture Ð
rre on üp
chickçn¡.

of

,/
raw chickent
bo¡rd / knife
water with
and scrub cle¡n

/ Rinse sotp
board and

chopping
then rinse

{ Dry disposable paper

towel (E).

REMEMBER!
,lf Salmonella hits you after the age of 60 ... you wouldn't be able to fÏght it as much ...

you'd be lucky to survive it at that age ... it can kill you"
Pruprred by XRCUoEcelth Educ¡ton 2üll

¡re removed.

D need to
After
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APPEI\DD( 7.20f

CONSUMER ADVICE fOr thE OVET 60'S

RA\il CHICKEN - FACTS AND RISKS

o lt's your responsibility to prepare

raw chicken safelY ¡t home.

t Up to 80% raw chickens are

naturally contaminated with
h¡rmful germs.

o It is easy to control these harmful
germs by following good hYgiene

practices in your kitchen.

o Picture X shows harmful germs

(such ss Salmonella) th¡t are

often on raw chicken.

Ilelpful Hints to stop spreading the harmful germs around your kitchen

X The harmfi¡l genns from raw chicken transfer onto the plastic packaging'

{placepackaging into the bin immediately after removing chicken pieces to avoid potentíal

spreading of harmful genns.

FOOD POISONING ILLNESS FROM RA}V CHICKEN

Older adults, young children and those who are unwell are more Hkely to get food

poisoning and have to be especially careful when preparing foods such as raw chicken.

Description of a food poisoning illness from raw chicken.

'I had it so badty that I couldn't keep anything down. The vomiting

was terrible, the doctor came out a few times and I was grey. I
couldntt walk around, it was terrible. I was bad..... really, really ill't

Gwyneth, aged 64 from Cardiff

Appendix 7
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APPENDIX 7.20 (g)

NEIVSPAPER ARTICLE APPEARED IN SOUTH }VALES ECHO (AS AN ADYERTORIAL)

AS PART OF SOCIAL MARKETING INTERVENTIONS.

Kitchen Food Safety Advice
for the over 600s.

Food poisoning frequentþ occurs from food
preparation mistakes in the home.
Older people can be more seriously ill from food
poisoning and need to be e:rfra careful when preparing

raw chicken in their kitchen at home.
A large number of these food poisoning illnesses are

caused by harmfut germs (A) such as Sahnonella and

C ampylo bact er from raw chicken.

How to control the harmful germs and protect yourself and
your family against food poisoning illness:

Simple steps for effective hand -
washing afrertouching

raw chicken

/ Before opening raw chicken
packaging fïll a washing up bowl of
hand hot, soapy water.

/ Wash hands using soap or washing-
up liquid immediately after touching
raw chicken.

{ To stop the spread of germs from
raw chicken, do not touch the taP

handle with contaminated hands.

/ Make sure soap is lathered all over
both hands, then rinse hands with
clean water.

{ Dry hands thoroughly using
disposable paper towels.

Simple steps for use of choPPing

boards and knives after preparing
raw chicken

/ Always prepar€ salad vegetables and

cooked meat before touching raw
chicken.

/ Keep raw chicken away from salad

vegetables and cooked meat.

/ Wash contaminated chopping board
and knife using hand hot water and
washing-up liquid and scrub clean.

/ Spray bleach (or other cleaner) onto

the washed chopping board / knife,
then rinse using hand hot water.

{ Dry chopping board and knife using
disposable paper towels.
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APPENDIX 8.1

INVITATION GIVEN TO PARTICIPAI\TS TO CONF'IRM
MEAL PREPARATION RECRUITMENT.

An Invitation from.........

þmrq

Dear Sir/lvfadam

Thank you for agreeing to attend UITIC cooking s2sslo¡¿s.

This invitation is for you personally - please do not pass it on to anyone else.

The 3 cooking sessions will be held at:

UWIC - Uni of S 49 9, _I_n_s_t_i!r,rlq, .Çet{l f{

Colchester Avenue

Cardiff

you will be telephoned by UWIC's researcher, Liz Redmond, who will agree convenient dates and times with

yourself before each cooking session. Please will you enter the dates and times you agree with Liz below so that it

can act as your "aide memoire".

Date Time

Cooking Session I

Cooking Session 2

Cooking Session 3

Liz will also ask you whether you require your "gifts" for attending to be in the form of vouchers from either Marks

& Spencers, Tescos or SainsburYs.

If foranyreasonyousubsequentlycannotattendpleasecontact LizRedmondon02920416452 assoonaspossible'

PLEASE BRING TIIIS INVITATION WITH YOU TO YOUR COOKING SESSION

EAUFOR

Appendix 8 A-134



APPENDIX 8.2

Letter sent to participants prior to attending the first meal preparation session.

xxxxxxxxxxxx,

xxxxx xxxx xxxxx,

xxxxxx,

Cardiff, CFxx xxx

Xx xxxx xxxx

Dear

On behalf of the UWIC Food Research Group, I would like to thank-you for agteeing to

participate in the three food preparation practical sessions of my research project. As you will

recall from our recent telephone conversation, we have made the following arangements for the

first cooking session:

Date: x)ct xxxxt xxxx

Time: xx:xx am / Pnt

Location: Reception Desk, Colchester Avenue Campus of UWIC

Inform porter of your arrival and wait in uwIC entrance foyer

Dates and times for the second and third cooking sessions will be arranged after you have

prepared the salad for the first time'

You will be preparing and serving the following meal: Home-made Chicken Salad

I have taken this opportunity to enclose the relevant recipe, so that you can familiarise yourself

with the preparation method. I will confirm taxi affangements with you during the day before

you will be attending the cooking session'

I am extremely grateful for your participation with the reseatch, and as a token of my thanks for

your help you will receive vouchers totaling f50 from Sainsburys, Marks and Spencers or

Tescos. you will receive Ê10 voucher after completion of the first cooking session, a Ê10

voucher after completion of the second cooking session and a Ê30 voucher after completion of

the third cooking session'

Data collected during the course of the study will be treated with complete confidentiality. If I

can be of any further assistance or for any reason you will be unable to attend the cooking

session, please do not hesitate to contact me at UWIC on Cardiff 2041 6452'

I look forward to meeting You'

Yours Sincerely,

Elizabeth Redmond (Research Assistant)
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APPENDIX 8.3

Letter sent to participants prior to attending the second / third meal preparation session.

xxxxxxxxxxxx,
xxxxx xxxx xxxxx,

xxxxxx,

Cardift CFxx xxx

Xx xxxx xxxx

Dear

On behalf of the UWIC Food Research Group, I would like to thank-you for attending the first

cooking session of my research project. As you will recall we have made the following

arrangement for the second cooking session:

Date: )(x, x)cxx' x)cxx

Time: xx:x)c am /pm

Location: Reception I)esk, Colchester Avenue Campus of UWIC

Inform porter of your arrival and wait in IJWIC entrance foyer

Dates and times for the second / third and final cooking session will be arranged after you have

prepared the salad for the second / third time.

Data collected during the course of the study will be treated with complete confidentiality. If I

can be of any further assistance or for any reason you will be unable to attend the cooking

session, please do not hesitate to contact me at UWIC on Cardiff 2041 6452.

I look forward to meeting you again.

Yours Sincerely,

Elizabeth Redmond

(Research Assistant)

Appendix 8
A-136



APPENDIX 8.4

RECIPE: HOME-MADE CHICKEN SALAI)

Ingredients

o 2 chicken breasts (with skin)

o 10 ml / % tbsp vegetable oil

. 50g / 2oz Fusilli pasta shaPes

o salt and pepper

. '/olceberg lettuce, chopped

o 2 tomatoes, chopped

o 2 spring onions, sliced

o 2-3 slices ofcookedham

¡ 10ml lV"tbsp olive oil

o 10ml / % tbsp pesto

. chopped mixed herbs

l. Cook the pasta in boiling salted water for 8 to l0 minutes'

2. Remove skin from chicken breasts'

3. chop chicken into suitably sized pieces and shallow fry using 1 tbsp vegetable oil.

4. Drain the pasta, cool and place into a mixing bowl'

5. Cut the slices of ham into small pieces,

6. Prepare all salad vegetables.

7 . Gentþ heat the olive oil and pesto in a small pan

8. Add cooked chicken, pieces of ham and salad vegetables to the pasta and mix well

g. Remove the pesto mixh¡e from the heat and pour over th.e salad ingredients, chicken ham and pasta

and season to taste using chopped mixed herbs and any additional salt and pepper'

serve one portion of the satad on the table and keep the remaining salad

to be eaten 'the following day''

Method
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APPENDIX 8.5

SEMI-STRUCTI]REDINTERVIEW:RECALLoF.INTERVENTIONS.

Nutritional / food safety education information

Nutritional information

{orX

Food safety information

{orX

Leaflets

Posters

Magnets

Television

Newspaper articles

Other
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