Received: 17 December 2021

Revised: 23 June 2022

Accepted: 24 June 2022

DOI: 10.1111/mcn.13407

REVIEW ARTICLE

I‘ ‘WILEY

Views and experience of breastfeeding in public: A qualitative

systematic review

Aimee Grant?2® |
Rebecca Ellis® |

1Centre for Trials Research, Cardiff University,
Cardiff, UK

2Centre for Lactation, Infant Feeding and
Translational Research, Swansea University,
Swansea, UK

SDECIPHer, Cardiff University, Cardiff, UK

“Division of Population Medicine, Cardiff
University, Cardiff, UK

5Subject Librarian, Dental and Medicine,
Cardiff University, Cardiff, UK

Cardiff School of Sport and Health Sciences,
Cardiff Metropolitan University, Cardiff, UK

Correspondence

Aimee Grant, Centre for Lactation, Infant
Feedign and Translational Research, Swansea
University, 136 Haldane Building, Singleton
Campus, Swansea SA2 8PP, UK.

Email: aimee.grant@swansea.ac.uk

Funding information

Wellcome Trust, Grant/Award Number:
105613/Z/14/Z

Bethan Pell’3® |
Delyth Morris® |

| Amy Brown?® |
Rhiannon Phillips*®

Lauren Copeland®*
Denitza Williams* |

Abstract

Breastfeeding rates in many Global North countries are low. Qualitative
research highlights that breastfeeding in public is a particular challenge, despite
mothers often having the legal right to do so. To identify barriers and
facilitators, we systematically searched the qualitative research from Organisa-
tion for Economic Co-operation and Development countries relating to
breastfeeding in public spaces from 2007 to 2021. Data were analysed using
the Thematic Synthesis technique. The review was registered with PROSPERO
(registration number: CRD42017081504). Database searching identified 3570
unique records. In total, 74 papers, theses, or book chapters, relating to
71 studies, were included, accounting for over 17,000 mothers. Overall, data
quality was high. Our analysis identified that five core factors influenced
mothers' thought processes and their breastfeeding in public behaviour: legal
system; structural (in)equality; knowledge; beliefs and the social environment.
Macro-level factors relating to legislation and inequality urgently require
redress if breastfeeding rates are to be increased. Widespread culture change
is also required to enhance knowledge, change hostile beliefs and thus the social
environment in which mother/infant dyads exist. In particular, the sexualisation
of breasts, disgust narratives and lack of exposure among observers to baby-led
infant feeding patterns resulted in beliefs which created a stigmatising
environment. In this context, many mothers felt unable to breastfeed in public;
those who breastfed outside the home were usually highly self-aware,
attempting to reduce their exposure to conflict. Evidence-based theoretically
informed interventions to remove barriers to breastfeeding in public are

urgently required.
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1 | INTRODUCTION

Increasing breastfeeding rates is a public health policy objective in
many developed countries (Rollins et al., 2016). Within many
Organisation for Economic Co-operation and Development
(OECD) countries, which we use as a proxy for Global North
countries, women have a legal right to breastfeed (Brown, 2021).
In some countries, this right is explicitly included in law, for
example under the UK Equality Act 2010 and the Republic of
Ireland Equal Status Act 2000. In other countries, legal permission
to breastfeed in public is implicit, for example, in the Basic Law for
the Federal Republic of Germany which protects the rights of
parents, and the Canadian Charter of Rights and Freedoms which
gives equal status to men and women's freedom. However, an
integrative review of evidence has shown that breastfeeding in
public is challenging for those who are breastfeeding, with no safe
space to breastfeed regularly reported (Hauck et al., 2021). Feeling
unable to breastfeed in public spaces (de Jager et al., 2013), or
perceiving the neighbourhood as unsafe for children to play in
(Peregrino et al.,, 2018) are known barriers to breastfeeding
continuation. Evidence shows that, as well as maternal embarrass-
ment and social discomfort, partners (Andrew & Harvey, 2011) and
observers (Henderson et al., 2011) find breastfeeding in public
uncomfortable. Furthermore, although not all public places are
staffed, where there are employees who could help to protect
mothers' legal right to breastfeed, they can find it challenging to
support breastfeeding mothers (Marsden & Abayomi, 2012) or may
be unaware of the law (Alb et al., 2017).

Within the existing integrative review, key challenges to
breastfeeding in public were drawn from 27 papers which were
represented 12 countries worldwide, including China, Ghana,
Romania, Singapore, and Thailand (Hauck et al., 2020). By
contrast, our systematic review was restricted to qualitative
research on perceptions and experiences of breastfeeding in
public spaces within OECD countries, to reduce heterogeneity
across findings and shape the design of future interventions
aimed at reducing barriers to breastfeeding outside of the home
in high- and middle-income countries. Furthermore, whilst Hauck
et al. (2020) eliminated 11 of the 38 manuscripts on the basis of
quality, we did not exclude articles on the basis of quality as long
as their findings contained at least a paragraph of content relating
to views and experiences of breastfeeding in public and were

therefore felt to have value.

2 | METHODS
21 | Aim
To undertake a qualitative systematic review investigating barriers

and facilitators to breastfeeding in public in OECD countries using
the Thematic Synthesis approach (Thomas & Harden, 2008).
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Key messages

e In OECD countries, there was limited evidence that
women routinely breastfed outside of the home; for
those who did, this experience was often uncomfortable.

e Legal protections for breastfeeding in public, where
present, were not widely known and appeared to be
under-enforced.

e Mothers were aware of stigma relating to breastfeeding
in public and feared conflict with strangers. This fear was
not felt evenly, with mothers who were young, poor, and
from marginalised ethnicities reporting increased surveil-
lance and stigma.

e There is limited and dichotomous evidence relating to
partners, family, and friends' roles in supporting mothers
to breastfeed in public.

e Observers of breastfeeding in public had poor under-
standing of normal infant feeding behaviour and the
associated need to breastfeed in public spaces. They also

experienced disgusted reactions to viewing breastfeeding.

2.2 | Search strategy

We identified the search terms to be included in the review by hand-
searching keywords of relevant papers and terms used in relevant
systematic reviews. The search strategy, developed with the support
of a specialist librarian (DM), involved two main terms relating to
(i) breastfeeding and (ii) public space. A search strategy was
developed in Medline (see Appendix A) and was adapted during the
searches of other databases.

Following the publication of our protocol on the
PROSPERO website, DM searched five electronic databases
(Medline via Ovid, Web of Science, EMBASE via Ovid, PsychINFO
via Ovid, and CINAHL via EBSCO). We searched a range of
databases to reflect the range of academic disciplines (medicine,
nursing, allied health professionals and social sciences) contribut-
ing to the academic literature in this area, and limited our search
to humans. The databases were searched initially for a period of
10 years, to ensure relevance when designing interventions, from
2007 to November 2017, with the searches updated to
May 2021 before publication. Evidence reviews identified in
database searching were unpicked; that is all papers included
within that evidence review were assessed for eligibility.
Alongside database searching, we hand-searched key journals
(Journal of Human Lactation and Maternal and Child Nutrition),
publishers (Policy Press, Routledge, SAGE and Pinter and Martin)
and Amazon.co.uk for relevant articles and books. All papers
included in the review were subjected to forward and backward

chaining.


https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=81504
http://Amazon.co.uk
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2.3 | Study selection

Qualitative and mixed methods studies which focused on experi-
ences and views of breastfeeding in public spaces among those living
within OECD countries were included. Studies were assessed against
pre-defined inclusion and exclusion criteria.

2.3.1 | Inclusion criteria
1. Population
e Pregnant women and/or mothers (including adoptive and
nonbiological mothers)
e Those who influence breastfeeding in any age of baby or child,
including partners, family, friends, and health professionals
e Members of the public (observers or would be observers of
breastfeeding in public)
2. Context
e Any setting within OECD countries which is open to the public
and is outside of the home or homes of friends and family
3. Phenomenon
e Studies with a focus on preferences, attitudes, and experiences
of breastfeeding (to include expressed breastmilk) in public

2.3.2 | Exclusion criteria

1. Studies that did not have at least a paragraph of content focused on
preferences, attitudes, and experiences of breastfeeding in public

2. Not a qualitative study (i.e. not based on open text survey
responses or a qualitative method)

3. Not an OECD country

4. Full text does not exist (including conference abstracts)

5. Full text not available in English language

Two reviewers (AG and either Michael Robling or RE) indepen-
dently reviewed all titles and abstracts identified through the searches
against the inclusion and exclusion criteria. Any inconsistencies were
resolved through discussion, and it was not necessary to involve a third
reviewer. The full texts of potentially relevant studies were reviewed
independently by two reviewers (AG and either BP or RE).

2.4 | Quality assessment

All included studies were subjected to the CASP critical appraisal
checklist (Critical Appraisal Skills Programme, 2018) by one researcher
(AG). A sample of 10% of included studies was independently appraised
by a second reviewer (LC). Each study was provided with an overall
assessment of quality using the categories ‘high’, ‘medium’ and ‘low’,
based on the number of criteria fulfilled, an approach which has been
utilised in other qualitative syntheses (Woodman et al., 2016). All studies
were included in the synthesis regardless of CASP score as long as their
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findings were felt to be valuable (question 10 on the CASP checklist) due
to the heterogeneity of methods and disciplines involved in research on
breastfeeding in public. However, quality was used to interpret the
relevance of the findings and CASP scores are reported in Table 2.
Alongside undertaking the CASP assessment, a data extraction sheet was
developed which comprised of demographic characteristics and space
for all qualitative findings relating to the review's focus (including within
abstracts and appendices). This was to enable study characteristics,

critical appraisal and qualitative data to be reviewed together.

2.5 | AQualitative synthesis: Thematic synthesis
We followed the Thomas and Harden (2008) thematic synthesis
procedure: coding text, development of descriptive themes and
analytical theme generation. Two researchers (AG and RP) with
different disciplinary backgrounds (sociology/health psychology)
inductively hand-coded five of the included papers and met to discuss
the codes they had utilised to see if similar codes were developed.
There was considerable overlap in how data extracts had been
grouped, although different names were assigned to these early codes.
Following this, each study document relating to studies from 2007 to
2017 (structured summary, CASP and qualitative findings) was added
to NVivo 11 to allow for coding by AG. To reduce bias from relevant
data being excluded from the coding framework, each sentence of
data which related to breastfeeding in public received at least one
code (line-by-line coding), and many received more than one code.
Where new codes were identified during the analysis, previously
coded studies were reviewed and recoded where necessary.

A series of three data analysis meetings were held between (AG,
BP, LC, RP and Michael Robling) to refine the development of
descriptive themes, enabling the translation of concepts between
papers. To promote analytical theme generation within the multi-
disciplinary team, the NVivo analysis file and a ‘summary of themes’
document (containing selected data extracts and a narrative presented
within AG's initial thematic coding structure) was reviewed by each
researcher independently, who inferred barriers and facilitators to
breastfeeding from these descriptive themes, as per thematic synthesis
guidance (Thomas & Harden, 2008). This included collapsing themes
into a hierarchical structure with up to three layers and further sub-
divisions between data from mothers and other groups (i.e., observers
and the family and friends of mothers). Following each of the three
meetings, AG updated and circulated the draft summary of the
thematic analysis and an updated NVivo file where additional coding
had been undertaken. At each stage, the research team reviewed these
independently and discussed in the following meeting until the final
themes were agreed by all researchers. Before publication, the
searches were repeated from 2017 to 2021 by DM, and the additional
papers were analysed using the existing coding framework. Following
two additional data analysis meetings between AG, DW and AB, it was
agreed that no new codes were required. This decision was agreed by
email with all authors. Two authors (AG and RP) developed the figures

displaying the results, which were agreed by all researchers.
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3 | RESULTS

3.1 | Studies identified

Database searching identified 3570 unique records, 111 of which
were fully screened against the inclusion criteria. Additionally, 1235
books were screened for inclusion and the full text of 10 books or
potentially relevant chapters were reviewed. One was included in the
synthesis, with a second book identified through database searching.
Unpicking systematic reviews, as well as forward and backward
chaining identified additional seven eligible sources. The PRISMA
flow diagram in Figure 1 illustrates this process (Moher et al., 2009).

3.2 | Included studies

Seventy-one studies were included in the review, which accounted
for 74 papers as three studies had two papers published using the
same data (Boyer, 2012, 2018; Bueno-Gutierrez & Chantry, 2015;
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Chantry et al., 2008; Grant, 2015, 2016). The most common data
sources used within the included studies were documents (i.e., a
written or graphical artefact found in isolation from its author (Grant
et al, 2019; Grant, 2022), although these were often small data
extracts, such as tweets or comments within forums. With the
exception of documents, data overwhelmingly came from pregnant
women and mothers with over 17,700 participants divided mostly
between survey and interview studies. Data collection between 1995
and 2020 were stated, although in 23 of the 71 cases the year of data
collection was not stated. Interviews were the most utilised research
method, although more than one research method was used in 15 of
the studies. There was variation in approach between studies that
employed interview methods, including online interviews and emails
(Dowling & Pontin, 2017), visual methods (Grant et al., 2017) and
repeat interviews (Helps & Barclay, 2015). A broad range of
theoretical and analytical approaches was utilised. A summary of
the participants, location, and data collection and analysis methods
used within the included studies can be seen in Table 1. Character-

istics of each individual study are summarised in Table 2.

c

o Records identified through database

® searching

& (n=4,127)

Eod

c .

9 R Duplicates

° (n=557)
SR 3

0 Screened at title and abstract

£ (n=3,570)

c

g Records excluded

a > (n=3,459)
)

Additional Full-text articles assessed for eligibility

- records (n=111)

iz . g

2 identified Full-text articles

) through other excluded, with reasons

o sources (n=44)

(n=7) Not Breastfeeding in
> public =23
—
. Not qualitative = 8
No full text = 8
Not English =4
. v Duplicate =1
Included papers

5 (n=74)

= 67 papers from systematic search

° 7 from alternative sources
—

FIGURE 1 PRISMA flow chart of study selection
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TABLE 1 Overview of included studies

Characteristic N

Participants
Pregnant women and mothers 17,780
Male partners of pregnant women or mothers 156
Grandparents (all) 46
Grandmothers® 219
Family and friends of mothers 10
Health professionals and community Health champions 406
Employees in public facing businesses 15
Members of the public 438
Documents 15,449

Location®
UK 22
USA 18
Australia 12
Canada 5
Ireland 5
Mexico 2
Sweden 2
Global (social media) 2
Finland 1
Italy 1
the Netherlands 1
New Zealand 1
Spain 1
Not reported (UK ethical approval) 1

Data collection method®
Interviews 46
Focus groups 20
Surveys 8
Documentary analysis 7
Observations 4
Ethnography/autoethnography 2
Diaries 1
Not stated (appears ethnographic) 1

2Grandmothers are also included in the combined grandparents figure.
PNB: Two cases reported more than one location; Hauck et al. (2020) with
three countries and Lehto (2019) with one country plus ‘global’ social
media.

“Many studies included more than one and up to three methods of data
collection; all methods are included in this table.

}Wl LEY—L 2%

3.3 | Quality of included studies

The majority of papers were high quality according to CASP (Table 2) with
few medium (n = 7) or low (n = 6) papers. However, we felt that the CASP
scoring system was not always indicative of research quality. For example,
Rose (2012) contained rich and interesting data but, due to limited
methodological content, scored ‘low’. Opposingly, Rhoden (2016) was a
doctoral dissertation which appeared to be poorly executed in several

aspects but was rated as ‘medium’ quality based on its CASP score.

3.4 | Thematic synthesis

Within the synthesis, the high-level societal contexts were inferred from
small extracts of data found in multiple included studies, which were
combined to develop a new theme as per the qualitative synthesis
guidance (Thomas & Harden, 2008). This inference was based on a range
of explicit lower-level societal discourses extracted from the data.
Findings relating to knowledge, beliefs, space and the interactions
between mothers and members of the public are reported based on the
data within the included papers, with little inference required. Table 3
provides a summary of themes within individual articles, and a graphical
representation of our thematic synthesis can be found in Figure 2.

3.4.1 | High-level social contexts

Our inferred social contexts focused on two major issues that were
beyond the control of the individual citizen: legal protection for
breastfeeding in public spaces, and intersectional inequality, which
we framed through a lens of patriarchal misogyny (such as racism)
and its associated impact on individuals who were more closely
observed, and sometimes stigmatised by, authority figures and

members of the public (Figure 3).

3.5 | Legal system

We inferred from the data that legal systems were generally not actively
supportive of breastfeeding in public, either due to authors not reporting
the legal context (see Table 2) or stating that the law was poorly enforced.
We also noted a relative lack of discussion of the legal context by
mothers (see Table 3), although in seven papers mothers' knowledge of
legal protections for breastfeeding in public provided maternal confi-
dence (Hauck et al., 2020; Isherwood et al., 2019; Marcon et al., 2019;
Owens et al.,, 2018; Sheehan et al., 2019; Spurles & Babineau, 2011,
Stevenson, 2019). Some mothers also noted that they were prepared
to strongly assert their right to breastfeed in public if confronted by a
stranger, although this was not explicitly linked to stating their legal
right or knowledge of it (Boyer, 2011, 2012; Charlick et al., 2017,



GRANT ET AL

Wi LEY~I

6 of 47

ueliseone)
Jey
‘uedtsawy
uesuy jleH
uswom usiedwed
yoeoidde jueugaud yiesy suonuayul sueslQ
sishjeue Jo sJaupled sngnd 49 MaN
T ‘ON QA3 Sew e wuojul 0} Suo43s yym ‘08ed1yd
T ‘1191 Jued -ejedwod Of ‘Uswiom 3uljjelp 49 JO SM3IA sjuedpijsed ‘odsiouelq
ysiH 8 1SOA, JueIsuo) sdnoJ8 snoo4 jueudaud T8 }8ip wopuey pueisiapun papnjax3 pa3e3s 10N pa3e3ls J0N ues ‘vsn 2002 1102 ‘Aany
aJlysyag
‘Buipeay
ul ypiq anes syjuow May 483 %T> ‘N9
0 ‘ON OUM USWOoM ypiq 15414 J2NO %8L
C ‘lI91 JueD  uonessusd SM3IAJIDIUL snoJed-i3jnw 3uimo|joy suols|ap 49 uo sndoy ‘uoneniu] Suipeay
ysiH 8 SOA  9p0Od AAIPNPU| 9084-0}-3084 pue -jwud ZT ‘leyidsoH 49 Japisuo) ‘eale Juan|yy paje3s JoN :puejdug  ‘puejSuz YN  pajels 10N 110Z ‘MaJipuy
+N9
JLIEVE]]
Ajuiajew
yum
soaAo|dwa
auwn
-[|n} ‘patitew
‘pajeonps
Suljjeq Alysiy
-Mous ‘(sjuesiwwl
pue € Alysiy
EEMNCEN W9 Joj 493 ‘(squesiwwl
W9 o4 eipow 03 papusjuy € ‘oep
SMIIAIR3UI |e100s oYM UsWOM €) Juassip
auoydas|s} Suipaay ur 8ul ueadoing jo
AlYIUON  |\9 oy 4g3 -)sealq -paajisealq ‘+s1e9A 67 pueys|
T ‘ON MIINIBIUI 0} papuajul ‘saoe|d Jo} yoddns pase :3so|n yMoN
0 ‘193 3,ued sisAjeue wnyedisod OYyM usWwom Ignd Jaupied sjew N9 Jo} 1amo| £10C
YsiH 6 ‘SOA dhewayl 93€4-0}-90B4  |enxas04a13y OF ul SLISApY pueisispun 493 03 uohuaiul pajeIs JON  %8€ ‘N9 493  ‘puelesZ MaN  HTOZ-E£10C  ‘Weppeysowuely
Ayjenb (pausauds sisAjeue ejeq uoI323]|0d ejeq sjuedijied JuswiNIDY synsaJ Suijdayje a1gqnd ui (4oded  ease ‘Ai3uno)d uoi329||0d paysijgnd
ejeq a|gqnop siopeq Suipasjisealq ul paje)s) ejep Jo Jeap  Jeah ‘oyine isii4
sajealpul,) j0 sajes Sul
dsvd snjejs |eSa -pasjisealg
Ajjend s|ie3ap Apmis Sumas

SaIpn3s papnpul Jo sasHRIdeIEYD  Z 374V L



7 of 47

%Wl LEY

GRANT ET AL

(senunuo))

poyow
Suipaay Ao
punoJe ueljesysny
(juedidipied T¥-T¢ pase suo|s|pap ue
Jad ‘suon sJayjow J0 sgJngns
anbiuyday SM3IAIRIUI ) -edidwod wnyed [awil-3s.1y uJayjinos
C ‘ON sIsAjeue SM3IAJIRIUL yuiq ou yum -1sod aouanjjul ‘pajels
0 :lI93 3ued J13eWaYy} painyoniis SJayjow awiy shep /-T SWJoU |e1os sJayjow j0U UOISa
ysiH 8 SOA [9A9]-pJIYy]  -lwas pajeaday -1l Ayjeay 1T je |eydsoH Moy 23esisanu| awi3-1s414 pajess JoN pajess Jo0N essny  pajeis JoN 2102 ‘“4amnoug
eale 483 %T> ‘N9
panLidap ELE]
e uj sse|d puejoas %0G>
sojuoid 49 je |enxasoJajay Supuased Adedonpe JO 9pIsIno ‘M9
L ‘ON uol1eAIasqo pue anym 93.) B WOy uoljejoe ssepd Me| Aq %SL uojdwe
0 ‘1?3 3,ued sisAjeue juedidijied lle - sisyiow 3uisue pue s1gnd S|ppiw, se pajoajoud :uonjeniu| -ynos
MO € SOA, J1ewsay )| (SMIIAISIU| 4 ‘SISIAIROE 49 GT  dnoJ8 SIaYlo|\ Ul 49 J9pISUOD  Paulap SISYION 10N N NN 6002 g J1shog
wnJoy
sJayjow e sasse|d
uo s3sod 08T Sunjuased
‘{SJuelNSuod wouy -
saway} uonepe| g SM3IAIDIU| sdiysuoneal
Sund sisAjeue pue siayjowl ‘ajes uoneinp 9|qeIs Ul ‘sid 493 %1> ‘49 eale
-S040 Adejuswndop 6 Ynm Suiyzop 49 spae -umoawoy Aue %SZ N9 soouqiN
0 ‘ON  BuiAypuapt pue SM3IAIR}UI puey 2oualiadxa ‘usoq ‘(puejdu3 uoydwe
P 191 J,ued  Homswely ‘SM3IAID}UI ‘uswom -puodas 49g =N ‘9uym 10 -yinos (D) 8107 ‘shog
wnipajn 9 SOA 1s1AI3R4dISIU| ‘ADAIng 9 Jo AdAINg DN - ASAINg MOY JapISuo)  AjIsow SISYIO0IN paleis JoN  MN) Jespun SN 0T0Z-400C RN (V) 210Z ‘49Aog
payd
olignd ul
49 03 jou
(suondo SIAIMPIW uswom
asuodsal 162 s|oym Supjse
1X9) 994} J0 ASAIns e e se pue|3u3 aol|0d Jo
¢ ‘ON J1 Jes|oun) {SOAIMPIW QT ueyj a|dwexa
9 ||93 3,ued Aanins ‘sisyow 49 sojel 4g inq pue|su3
Mo T ‘SOA paiels Jo0N {SMBIAJIU| 6€ SM3IAIDIU| pajels 10N pajels JoN  Jamo] ‘AjjedtdA ] ‘pajels JoN pa3eis JON  JO YHON DN Pajels JoN /002 ‘Agsianeg
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
Ayjend site3ap Apmis Sun3ag
(penupuod) z 374dVL



GRANT ET AL

Wi LEY~I

8 of 47

3uljeq
-Mous
‘siysod
pue suor}
-anpoul uoljeonpa
aympiw 193]
ein osje -y31y e pey
‘seale [ednd uswom syuedidpied
pue uegJn jueusaid IS0 %G1 493 N9
Aoueusaud ul Sa43usd ui 3ul 'SIeak %8L
0 ‘ON a1e| Ajusajew -pasjisealq LE-LC 4493 Ajuno)
0 ‘191 Lued sisAjeue M3IAIRIUL ul UsWom € Je sassepd 0} sapnyjjje pasde MNoaM-T elesddn
ysiH 0T :SOA J)jewdy]  PaJnidnIIs-1Las jueugaud TT |ejuased eip aJojdx3 sjuedidiyied Pa1e1s JON  %G6 M99M T ‘uspams /10T 020Z ‘03eD
‘SIsAleue
40 uonepljea
papiaoud sje
-uolssajoud
yjjeaH -aoed
sjeidsoy 49 0} Aq paynens
yuIq eiA Suneas sdno.s Aue %1€
SMBIAIBIUI paynoal swou SN0 ‘WCT
paJinjoniis ‘Ueiseone) Apnys aAl 03 suoijoeal ‘ueiseaned) Aue %26 N9
0 ‘ON DlAjeue -lwas g ‘ueduswy  -eyuenb pue JO ueduBWY %18 2 uoy
C ‘191 yued  aaneyenb yidap-ui pue uedly 1934e| B suodasiad uedLyy -uoneniu| -8uiysepn
ysiH 8 SOA pJepuess, sdnoJ8 snoo4  QZ ‘SI9yjow ¢  ul syuedpiled  puejsiapun o] 2J9M SIBYION pajels JoN SN ‘YSN  810Z-9102 6107 ‘uled
SaW023N0
olwapued pue sadloyd
61-AINOD suon ‘sspnyne
a3 Suunp -esjuegio uipasy
20UO }sE3| Suipaay juejul
e pajisealq -1seauq pajoaye
pey oym Aq paseys Jlwspued olwapued
0 ‘0N syjuow ZT> ‘elpawl 6T-AINOD 6T-AINOD
T ‘193 Jued sisAjeue pase sjuejul |eroos ay Sunnp
ysiH 6:SOA Jieway | ASAINS BUIUO  JO SJayjow ETZT U0 SHSAPY MOY puejsiapun pa329]|0d EjeQ pajels JoN pajels JoN NN 0202 120z ‘umolg
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
dsvD smejs |eSo -pasjisealg
Ayjend site3ap Apmis Sun3ag
(ponunuod) z 374VL



9 of 47

%Wl LEY

GRANT ET AL

(ssnunuo))

‘[eo8 J1ay3
Sunesw
ul [NJssa20Ns
21am pue
N9 01 493
0} papuajul %81 ‘N9
oym 4493
0 ‘ON syjuow 9 J9AY uswom Jo uejseone) %C6
T ‘93 3 ued SM3IAIR)UI 0] 493 oym 3uisijianpe s9oualIadxa pue paLuew -uoneniu
ysiH 6 SOA Vdl  Painjoniis-lwag  SIayjow mau G AJunwwo)  ayj puelsiapun  ||e syuapuodsay pajels JoN I[esisny pajels JoN 6102 “PIeyD
syjuow
9 pue
syjuowl Z Usamiaq EYIIER)
9012 493 paddols 9DIAISS
wouy 493 Inq N9 01 493 ey e ul %81 ‘N9
W9 01 493 0} papuajul pa3onpuod 4493
0 ‘ON 0} papuajul J9AY oym SMBIAJR}UI %C6
0 :lI33 Jued SMaIAIRIUI oym Suisiuaape sJayjow 9)IMpIw :uoneru|
ysiH 0T :S9A Vdl  painonijs-lwas  SIayjow mau G Ajunwwo) suoseal aiojdx3 e S| Jaydleasay pajels JoN ‘eljeqysny 5102 810Z “dIdeyd
eljelysny
ul syjuow
9 pue g 2J0w
usamiaq 49 N34
AjpAIsnpxa 0} pawie
‘3JIMpIW € se anunuod 15983ns
ERTETIETNES 0} Jayjow s|ela3ew 483 %871
(paJn3onays Sieah awi}-3s.1y JuaWIHNIdA ‘N9 $T0Z Ul
0 ‘ON -1was) 2T Jayjow Ayunw e pajqeus Apnis %C6 |eaoidde
€ ‘191 Jued MB3IAIRIUL |enxasoJalay -wod jeym Juedidijed -uoneniu| |eaiy33
ysiH L SOA Vdl 9084-03-30€4 awiR-3siy T Syj Ul sIdA|{  puejsiapun o auo Aluo pa3e1s 10N l[es3sny ‘Pa1els 10N LT0T PIeyd
sisayy
ayd u
0DIX3IN pauopnuaw
sould ‘euen(i] ul jou se %Y1
sisAjeue yeay uonejndod Anunod pajoajoud 9>
uosiiedwod jusawndop sjuewJolul 1O seale awooul e se 021X j0U -02IXSN
juejsuod ‘uoijeAsasqo Aoy Gz pue 3 -Mo| e ul 49 0} paJjedwod HRIRLT: 483 %11
0 ‘ON 3uisn juedpiied sjuatedpuess /siaxIom 0} S9|2eISqO ajel sieadde ‘N9>
T lIy Jued sisAjeue ‘SMIIAID}UI /T ‘si1ayiey yieay |e1nos ujew 49 Mo| AJan g {0DIX3aN 8007 “Ie 1@
ysiH 6 SOA JieWway | ‘sdnoJ8 sndo4 [T ‘sJayjow 99 Ajunwwo) ay) Ajiausp| e sey eate Apnig ‘pajess JoN yuoN pajels JoN Aiueyd
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded uol323]|02 paysiignd
ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
dsvD smejs |eSo -pasjisealg
Ayjend site3ap Apmis Sun3ag
(penupuod) z 374dVL



GRANT ET AL

Wi LEY~I

10 of 47

punoJe uoluaAISII 49
G ‘ON saxoq - saoeds ue jo J93JUN|oA Aq %8L
€ ‘|19 ued %3} uado sjuedidipied ognd o1 uoijenjena pajanpuod :uoijeny|
Mo T SOA pajeis JoN  Suipnpul ‘Asaung 8ST ul uoIqIyx3 jods ay3 uQ uoljenjeAs pajels JoN N 6002 0T0Z ‘uopuod
Sulwodeom
10 9|qIssa0e
Se PaMaIA
sAem|e jou
seaJe ay}
ul Joddns
49 "sad1AIas
yiesy jo
Ajigeiene
yinow Jood ‘sypiq
sO104I S9SI1219Xd JO pJom 3unoA
3 siaylow Suiddew yum siaypout ‘S19A}) ‘uon 4O S[2A9|
3unoA sdnoug8 sndo4 3unoA -onpoujul ysiy pey
Suipnpoul SM3IAIRIUI TC (speAp 92IAIDS sease Apnis
sishjeue peAq 9) Jouped ‘paxiw auo siayjow e ‘uon
3A1} SMBIAJI}U| supjew ‘uedBWY 8unoA ul 49 -edllijuas
-eloge||0d ‘y21easay -uoisiosp uesuyy 03 sialeq pue
OON 0 ‘paseq Asoredidiied /4343ow 7T auo |eanyonays Apanod ysiy
9} J,ue) Aioayy paseg sjuewiojul ‘ouljeq] sauo pue |e1nos Yyum eale
ysiy 0T :SOA papunoJ -Ajlunwwo) A 6 :seaJe 934y 9qlIDSap 0]  ‘S4ayjow SunoA pa3e3s J0N paje3s J0N ‘YSN  £102-S102 6102 ‘|odoyd
pooj pijos jo
uoljonpoujul
1y3nos Ales
uolssiwiad pue (sop
s,4030311Q se|) Suipasy
JIM paxiw SMaIAJRIUI
sioped ‘sjualdidau 03 3unefas 3uunp
-1pJ00d JIM sJayjow saseayd %0Y ‘Wb>
3ul ojuedsiHq pajoJud DM ysiueds poo4
-pa3jisealq ynm s1uedsiH Jo pasn pijos
ssa204d |euolsai g Supjiom se sinolAeyaq pue |en3uljiq J0
age)s $J40|[3sunod paynuapl pue EIEINY uoidonpou|
€ ‘ON € suew saj0u pjal4 J2ad 3u| asoyy uoneAow syuedion.ed (semy
T ‘193 JUED -19gnH SM3IAJIDIUL -pa3jisealq 0} |lew? ‘syalleq g ysij8u3 -luyjs
wnipsaiy 9 SOA pue s9jiN juewojur Aoy JIM ST |euonejiAul puejsispun ul SmalAIRU| Pa3€1s J0N IIe) vSN 910C 810z ‘8uelyd
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded uol323]|02 paysiignd
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
Ayjend site3ap Apmis Sun3ag
(ponunuod) z 374VL



11 of 47

(ssnunuo))

>
E JUSWUOJIAUD
w ueqJun payst
W -1anodwi S943U9d
L (au1) Ayaenod Aju
Aoayy |esapay -NWWod SEET ‘ssau|l
papunoJs MO[3q %91) pue s pue siayjow |ejusw pue
uo SWOodUI-MO| 2113915q0 jueadxa 92U3|0IA
paseq (001 ul SuUIAl +8T ‘salpuage ul 49 ‘Aj1anod jo
ejep aAl} pase (/) EBIINE 10} S10308) so1ed y3iH
-ejjuenb sisyie) pue |e1dos je aAnowoud Apnis ayy
0 ‘ON SuinjoAul) (8%) s1ayjow pue aujjuo pue ‘siaiileq Ul PaAjoAUl
T ‘1|3 yued yoeouddy SMB3IAID]UL Jajsawiy sjusw ‘SalIIOM 9q 01 pey
YsiH 6 ‘SOA  SPOYISW PIXIN  P4NIONJIS-IWSS payy g6 -9SIMPAPY By} puelsispun sjualted yjog pa3els 10N pa3e3s 10N 1SaMPIN VSN GT0Z-E£10C 610¢ ‘uojheq
AN 3y AN 3y
ul uaJpiyd ul sieah g
Suisied AJaA3 10§ %G
sJayjow aJe oym s9sealdsp
-pues3 peouge uloq siyy
C ‘ON pue siayjow sjuaJed Jo ng ‘asow pue|Sug
F— € ‘[I°3 3 ued SM3IAIDJUI ewoy s9oualIadxa 49 s4ayjow 1S9MyInos
wnipajN G S9A pa3€ls J0N  painions-lwsg JuessiN zz pa3els J0N 3y} puejsispun Juessin P33€3s ION  %T> ‘N9 493 N Z102-110C 8T0C ‘Uopuod
'saoe|d
asay)
jo 9 ul
uoljenjeny
‘(43u30
yiesy
‘a13uad ‘(UoijUAA
‘0€ 03 ul-yem olgnd ui -19jul
0z page ‘SaURd 49 spJemoy ay
sjuspuodsa) yaeay sopnyme 8upanIep
ISON "0£-0T plIyo a8ueyd asoyy) s|e
woJj pagdy ‘s23U2 pue 49 jo -uoissajoud
‘9lew %S9 3uiddoys) ssaualeme yjjeay pue Aue %05
‘alewsy T/ |03s1ig aseaJdul 0} siapi0ddns M9
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol329]|02 paysiignd
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
2 dsvd snjejs |esa -paajisealg
W Ajlenp site3ap Apmis Sun3ag
z
& (PonunuoD) z 318V.L




2
1
[
W awi-1s.1y uoijeonpa Juejul fawodul Mo| '200Z 0}
(U] /T :sdnoud Sunjuased Supuanjjul ‘Adiuyls 666T
C ON snd2o4 J0 Jjels 510308} 2ym %15 ‘plospe.g wouy
|93 3,ued sisAjeue sdnoug siayjow awin {(ASAuns) |e1dosoydAsd ‘02-9T pase :uoneniul ‘spaaT Suipung
ysiH 8 SOA, JIoMawel snd20j ‘ADAINS  -3suly T/ :ASAINS SIAIMPIIAN aJojdx3  sease paAudsQ pa3e3s Jo0N MN  :pueBul YN "paiels 10N 010z ‘uosAQg
wnw awi
-liny
SM3IAJIDIUI /340M dWOS
9284-0} SO 91€| sOT
-90e4 ‘|lewd 98ues a8y
eIA (IVO) diysuonjejau
SMaIAISIUL ul/a)3uls
snou |lenxas MN ay
-0J4yduAse owoy,/043313Y ul Wiy
auluo J0 93uey 3uo| 49
‘(4ay30 sJayjow QT '$924N0S USWOM JO (s1e94 7 01
yoea joddns ISM3IAIRIU| J3Y30 pue EERIIETIE Ve | dn) syjuow
UswIoM sdnoug angea aJo|dxa 9 ueyy
T ‘ON Moy 335 poddns 49 ayoa 0} Ayjeuiwy| Ja8uo| Joy 493 %T ‘N9
T ‘lIs} Jued sisAjeue 03) sdnoJ3 49 Je sisyjow e7 el JO 3daouod pajiseauq Aue %1€ (N9 pajels
ysiy 8 SOA oieway | JO UOneAISqO O/ :UoneAIsqO JUBWIHNIDDY |y} asn o] oYM SI9YIoN pajels JoN N j0uUuoIBal YN 600Z-800C /102 ‘SuiimoQ
3uljleq
-Mous
%)
(=i o diysuonejau
saLeaqy) e ul
(9) |enxasig seade /palliew 1son
“(%LE) dliqnd 3uipasy -983|j09
ul si9 -1seauq
|enxasoJalaH paja|dwod
-yoJeasal yum
i Ag 3no ERIIE]IETVE] 10 pareriul
aping aidoy 9Jed yjjeay papuey pue Pey v7//€
painjoniis el pue ‘sapnije Ysi3u3
-1was Suisn 3y} Suisn A2 10 ‘suordaoiad IECCR
uonesoj uaJp|iys -ysnoayy (ssop0W -BSI9AU0D
J0 221042 9AeYy padeid jou ul
1 0 ‘ON ,sjuedioned jou pip oym SI9Al 2Jom oym) juapyoud d4g
>~ T 193 3ued sisAjeue ul MaIAIUI SiesA G-8T SJU9Ape S,uswom 9q 03 pey Jsuiede (1d) %98
_UL ysiH 6 ‘SOA Juau0) ydap-u] pade uswom i e|paw |eog aJo|dx3 sjuedidiyied Me| ON sajel 4g, 9ddualol{ ‘Ajey| /102 0207 ‘euenad
- Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
W ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
N Ayjend site3ap Apmis Sun3ag
—
M (penupuod) z 374dVL
ial



13 of 47

%Wl LEY

GRANT ET AL

(ssnunuo))

uoljUSAIUI -uedLyy J13s9WOp 3|q18ie
upuanpju| 15414 SWOIN Aj2-J12uul 89) JIM
sJ03oe4 Joy 3|qidi2 AsU-ysiy s ydly, Apueu
C ‘ON Buisn uswom yinow Suowe 49 ‘uawom -lwopaid
T ‘lI9} Jued sisAjeue uedLswWy JO pJom 0} sJaLueq uedLRwWy Ajd-43uu] puepA’|D
ysiH JARSIN AIPNPag sdnoJ3 snooy uesuly 0¢ pue si2A|4 Ajuspi o) uesuly pa3e3s 10N 18207 ‘¥SN ‘vsn 600¢
(uoneonps (Buipasy
Sul -)sealq
-pasjisealq) Sunowoud
e} gv4av ul [nyssaddns
9y} Jo jed jou)
se ‘49 jo uojpjeanpa 493 %€ ‘N9
lel} gv4av leuy saoualadxa 3ul ‘eljessny
¥ ‘ON sisAjeue suolssnb ul Jed av4gv Jo pue SMaIA -paajisealq ‘sjued auJnoq
€ ‘191 Jued Jljewsyy uado uaye} pey dn-moj|oy} S,uswom jo -121ed -IPN
Mo € SOA a|dwis T YUm ASAINS  Oym USWOM 688 yiuow 9 aiojdxa 0]  [el3 e ul pajouy psjeis JoN  [eM} gv4av ‘ellelsny  Z00Z-666T
awooul
MO|/MO|
AJSA/MoO| .
uswom
Apofew suoneN Ajlunwwod
slooyds 15414 |ed0] wouy
ysiy woy 10} 49 Jo Aeme a2e(d
julodpuels pajenpe.s3 sagua)jeyd saye} aJed oueuO
anbjuysa} FSIIITE] Pey %0y pasn pue |ereuysod 493 %9T ‘N9 ‘eqoyuep
0 ‘ON 1e2180] snouasipu| siayjow Suljdwes ‘syiduaiys JyMiq %.8 ‘elquinjo)
P ‘93 Jued -opoylaw ue 3uisn -puesd aAnisodund ‘soualiadxa ‘uswom -uoneniul ysiug
wnipajp 9 SOA aA13e}END sdnoJ8 sndo4 €T ‘sJaylow gg {pajels JON Y} pueisiapun uoljen 31sdi4 paje3s JoN ‘epeue) ‘epeue)  pajels JoN
‘puejdu3 jo
seaJe ueq.n
(dnou3 paAudap ul
“Apiuyls Slgalel)) 3uInl| Aqeq
91ym pue sjuewed 15414 J1dY3
98euda) ‘eale FITEIETe] 3uidadxs
paAldap 10} AJos s198eusa)
‘QuodUl MO| -[ndwod jueusaud
IV “Jauied sem jeyy Suowe uopuo
e pey swwes3 uonuaul sJayjow ‘wey
GT ‘siayjow -oud 3uipasy Qwli3-1s41) -Sulwag
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesp
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
Ayjend site3ap Apmis Sun3ag
(panunuo))

€10¢ ‘uewun4

070z 493504

¥10C ‘U3

paystignd

Jeah ‘Joyjne 3sii4

¢ ilavil



GRANT ET AL

Wi LEY~I

14 of 47

03 y3u ‘pajsod Sem siy]
S,UdWOoM sem QY3 ulyum ‘doys ayy
Bupioddns 9[d1ne ayy o1gnd ui ul pagsajoud
sisAjeue
1s9104d JYe Y yz paajisealq sJayjow
dhewayy e 0} 3uiejpu 10} JOPIM ] 03 y3u pue (ysu
pue s199M1 Q12T pue ayj 3noge 1eSa) Jay)
JRolwss pue ayis a1Isgam Sunsajoud doys e ur 49
(STOT ‘Jueto) SMau auluQ aufjuo pue paddois sem
sisAleuy JIBIN WO} ajew lgnd ur 49 Uewom e
T ON 3s4noasig SjUBWIWOD 2y} wouy Suip.edal aJaym Apnys
0 ‘193 3,ued |esiyd sisAjeue Supunaoo pauiw uojuido aul| ased aj8uis me| Aq 493 %T ‘N9 (g) sTOT WElD
y3iH 6 S9N, ‘(9T0T uein) AlejuswindoQq Ajleanjeu 4,88 9J9M Ble( -UO SUlWEeXd O] B WOl oM ejeq pajd9304d N N ¥10Z (V) 910C ‘uein
NoOM T)
eljesisny
ul uoneanp
pue
(s1eah gz
- syjuow g)
ua1p|Iyd Jo ‘eljesisny ul
soge Jo aguey SR (el
‘eljensny Ul Jofew omy ul
3ulAll 08uo)
senp [eided
Jofew omy ul MMM“_HHMM
3uInl 03uo) .
ay: 3uIpaay
Jo Jlgnday ¢ .
pue ‘ipuning jueyul uoneinp
nebousq ‘U0 dusnjjul pue
o Suljjeq IVETS Aj8uons sia uonjejul
pue ‘puning -Mmous ‘elaqr] wouy -yowpue.s ul
‘suos esis pue suop uswom pue wJou 3sealnap
‘el1aqr] -esjuesio 298nja. ay; jou %58-%8
0 ‘ON wo.j uew | Aju Suowe 4g Jo sl 493 eoLyy ue yuad ®
T ‘193 3,ued sishjeue sdnoJ3 snooy pue uswom -nWWod 2oualadxs ul {uUswom :uswom aueqsig
ysiH 6 SOA J1ewsy | pue smalAIau| 93a3nJal Og S,USWOA\  9Y3 aJojdxa o] EEFOIEN] paje)s Jo0N 998n)9y, ‘elesysny  800Z-/,00C GT0Z ‘so3a|len
31qi81e JIM
Auew ‘uon
BUCYNEMT]]
(s4eah 18414 SWON
Z Japun 104 9)q13119 Aue %0z
|opow pase juejul sJayjow {A3D -J8uul :INZ uon
sjalleg J0 jueusaud) ueduswWy ‘(@dusjoIn -ejndod
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
Ayjend site3ap Apmis Sun3ag
(penupuod) z 374dVL



15 of 47

%Wl LEY

GRANT ET AL

(ssnunuo))

Salelp pjal4
‘uosiad Jad
SM3IAISIUI MBIIAID}UI
o1 uonedIe
‘{(Buixogpues ue aping
peAp 0] syse}
S21qqnq s}yauaq SAIIE3ID
1ysnoyy, EYEITENY :
8uisn
‘BuiBe|jod pa3s9] sueaw Aoueudaud :
|opow ‘sauljawil) Suiwie)d pue pue uos.iad Jad
g-W0D (smainsz3ul uoljeAldap JnoiAeyaq SMaIAISIUl
03 3uiddew uonen|p 10 3jnuInb elpaw yyeay jo 994yl
pue Aq pamojjos 159481y |e100s saouaLIadXa SMIIAIRUL
(eA3ONpUl syse} ul SulAl + 8uy| pue SMalA Jo 3uunp
pue M3IAIRIUI (uoneysas -|legmous uolssnasip juasaud
0 ‘ON  aAnonpap) -aid Syoam ERIINES aje31|10.y sawlijawos
0 ‘9% ,ued sisAjeue -spoyjow 0€>) uswom yieay 0} spoyjaw sjuedioied SN
YsiH OT S9A Jhewayl dAlEID jueusald 0T 0} [euJaxy 9AIEaID 3N -UON pa3els 10N Ynos N 910¢ 610C ‘Jueso
10e3U0d
Jengau
ul Suiaq
seaJe sJayjow
paAudap pue sia
wo.y speAp -yjowpue.d
Jayjow JO A}IsS228U
-pues3 ‘uony
‘syjuow /42yjow RVCYNEMT]]
o€ Jspun ul Supjew ERIVNE
pa8e sjuejul -uolsidap yieay
pey sJayjo Suljeq pue JO S|IA3|
SMaIAISIUL ‘UYM -Mous sooualIadxa ysiy yum
C ‘ON sisAjeue uoneld|s IV 'SpeAp pue Suipaay (3414 san
0 ‘lIs3 Jued Jljeway) 10Bj91Ie peAp Jayjowpue.d S}0BjU0d Juejul -lunwwo)) 493 %T ‘N9 S9|EAA
ysiy 8 SO, 9AI1ONpU|  |euoljelauasIaju| /J2yjow 9 JaydJeasay puejsiopun 0]  seade paAudag N ynos N 102 /10T ‘uern
SJUSWIWIOD Ul
" S19AJI9S(O, ‘OAIAN JoJ uoniqyuisip
9 01 Jeadde ainide)N suluQ oS
Apson 3uisn SMaU aulluO
21gnd paJnyded *ased 9|3uls [IENIEL
ul pasjiseauq 219Mm ejeq e JO 1X9ju0d Aq papnodal
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvD snjejs |esa -paajisealg
Ayjend site3ap Apmis Sun3ag
(penupuod) z 374dVL



GRANT ET AL

‘seaJe
paAudap
*Ajlunwwo)
A3ojopoyiaw suolduweys |euiLioqy (483 40
1s1uadipu| 49 sjuaned leanu |edoAas Aue 41
Suisn |y payInJda. e ul sa210yD {(8uipaay Jea)dun)
SM3IAI}UI T ‘siapiom SI9}IOM Suipasy juejul %ST ‘N9
(leyeu-3sod yieay aJed juejur uodn uo sypedut 493 %6€ ‘N
0 ‘ON sisAjeue pue |ejeu [BUIBLIOQY G Apusarew Sunpoedw wsl[e1uojood) %96 S3leM
T ‘193 3ued J1eWaY} -9jue) jeadau ‘sJisyjow |euidlioqy 510308} uswom -uoneniu ynos
ysiH 6 ‘SOA SAIIONPU|  PaINIONIIS-IWLBS |euiduoqy 8 pajuioddy  ayj auojdxa Jeui8lioqy pajels JoN ‘eljesisny  maN ‘eljesisny  pajels JoN G10Z ‘sdieH
uspams
woly 0ZsT %CL
puejaJ) yand ur 3ur . .:.wvwz,m
wolj GE8T _paspjsealq A&N. 9¢
m__mbm,:,q uayM uoleonpa puejal|
wol 01607 Suisua|jeyd jo %09
S1edA 10 nydjpy 1oAs] ysiy e ‘eljesysny
¢ 1sed ayy Anunod se paneolad pey Appsow N9 %86
ul pajsealq yoes SaL1JUN0d sjuedidDIYed  s51unos ‘uspamsg
pey 1o 3ul ul s3sam awodul-ysiy ‘PIse a1am 2324y} %9G ‘Puedl|
0 ‘ON -pa3jisealq inoj Joj 9343} wouy suolsanb Jle ut %Cb uspamg
T ‘1191 3ued sisAjeue ASAINs duljuo EIEN uado AaAung usWoM X3} pajoajoud ‘eljesysny ‘puelad)
ysiH 6 ‘SOA Juau0) |euO13295-5504D) OUM USWOAA  "BIpawl |e1d0S  jeym aio|dxd uado 2auy ) Ajleda :uoneniu| ‘elesysny 8102 0202z “PneH
d49 o}
SJ03E}|108) Jayjow
EEVVES) pue siaueq e Jou sem
3uiddoys pue 159838ns 01 J9Y2Jeasay
Sajed ‘s}9alls A2 )N suo ‘d49g
ysiy ‘sqny ul sadeds uo aJnjessayl|
(2A132NpUL s9j0u plaly Jodsuen Jlqnd snoiaaud
pue ERIIEYETT]] ‘uodsuely Jo sypadse wo.y
1 0 ‘ON  aAnonpap) Mo VSTRICITNT) |eieds payiuap!
V.. C I3y 3 ued sisAjeue Aydea3ouyla Seale |eJands -|eos Apnis
_Un_ ysiH 8 SOA Jneway | uequin :suoed0T e/u 9]e813S9AU|  JIpUN SUOI}EI0T paje)s JoN paje)s Jo0N Hipied N 8102 1207 ‘Juess
- Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
W ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
N Ayjend site3ap Apmis Sun3ag
—
,w (penupuod) z 374dVL
Aal



(ssnunuo))

S ddg e
S papaa2dns
N oym
SIDYION
Aap
> auliteq ayp ur 8uy
[l “ous -paagisealq )
- ‘dnoJ3 %0E :eaJe
et 3uipasy 10 awodu|
W -1sealq Ao ayy S9jed J5oMo| Mo
I 00qade4 Jo spooy pue 353431y %G8 ‘eale
|e20] -inoqysiau a4} aney awooul
e ‘sdnoJs oM} Ul 0} ussoyd ysiH
©3Je aWoodu| Moddns saoualadxa 9JoM Sseale 3yl 1S399M
0 ‘0N -Mo| TT ‘eaJe Suipasy Sul Ao Ajpuaiy 8-9 %18
T ‘1Y JueD sisAjeue SM3IAIBJUI awodul-y3iy -)sealq -pasjisealq -49 1siy pajoajoud ‘uoneniu| 61702 “1e 12
ysiH 6 SOA JIjeWwdy]  PaJnnIIS-IWRS [T - SIdyjow gz |e207] alojdx3  s,puejduz [oIsug Ajlesa :loisug jo1sug ‘N /102 poomiays|
Hels
|ed1paw
/3uisinu '49 Suneniul
Aq uswom
uedRWY
JuawINIDY
. uedLyy
pIedIP3IA Sundaye
104 Sanss| |e1o0s IR
3|qisie as0/dxe pIedIpaA)
— %G/ pue 4g 1oy Ayanod
‘syjuow ¢ -0 ENRIE uoreAjow < EIRD %99
pase saiqeq uesuswy pue uonodoud :uedLBWY
sishjeue wusl-Ayyeay UBdLY % Jnoineyaq ysiH uesuyy
0 ‘ON Juau0) Jo suayjow Y3y yum ‘uojuido uo uswom VSN Ay
C ‘e 3ued  aaneyenb (9 = u) sdnou3 uedsuswy Anoey saouaNjul ueduswy %18 VSN uiajsey
ysiH 8 SOA |euol3uUaAUOD Sn2o4 ueouyy € 9Jed Asewnd JaA0duNn o) uesuyy pajels JoN uoljeryu| -YHON VSN 9102 8T0Z ‘UosulH
PEGIEN]
10 3uipadxa
‘syuased 3uipasy
Jo asuey e[nuLIoy
Atoayy ‘S-91 pase pue 49 puejjoos
papunous ‘uonieadap 0} uoljejas 483 %LE  mo3sen
T ‘ON j0 J0 ul Jayyey awooul ‘Aue 9
T ‘lI°sy ued sa|dpund seale ul usw JO SM3IA 3y} MO| pue %8% ‘M9  (puejdu3)
ysiH 8 SO, ay3 JO awos, sdnoJ8 snoo4 SWOdUI-MO| 8Z JE3pDUN  puelsiopun o]  seale paAldag pajels JoN :Spaa sSpaa] YN 000Z-666T  TTOT ‘UOSIopusH
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
2 dsvD smejs |eSo -pasjisealg
_m Ayjend site3ap Apmis Sun3ag
z
& (PonunuoD) z 318V.L




GRANT ET AL

™
FYEINIETs) -[lwysealq
|euiSea Aue Suinig
‘1sa493ul dnoug e pey Apnis ay3y
PEINFEY] Joddns pue paLuew ul jued
0] paysy pP3J-9siNN ‘snosedjwpd -1d1ed
SM3IAISIUL ‘'sdnoug yijesH EYEN T
90e)-03-908) 92IAIDS Jo dnou3 211qnd e Jo uswoMm Ajuo) moj €10Z Ul
T ‘ON sisAjeue paJnjanuis Joddns 49 Joddns s9ouaIadxa 1s0|A “dnou3 AJBA N9 |enoadde
T Iy Jued JUs3U0d -lwas e pasn pey 49 1€ no S,UdWOM Joddns Aue %09 pajels jou |ea1yze
ysiH 8 SOA Jneway | 9U0-03-3UQ OUM USWOM /  UIAIS S)o|jeaT 4g aJ40[dxa 0] g JO sedpuAPY pa3e)s JON AP :puejad]  uoi8al ‘puejpd]  :pajels JoN
SIom 03}
uinjal
wod 0} Suipuajul
‘swnwyleq ssauljauo| Jo ‘anea|
(syuow 4-t pue sodualIadxa Ajuiajew
0 ‘ON pase saiqeq) yieq/wod slayow uo ‘siayjow
T ‘193 3ued SM3IAISUI sJayjow -1auswniy swi-1s.y |euoissajoud
ysiH 6 ‘SPA Vvdl  painoniis-lwss [awn-3say £ BIA  puejsispun o] =V pa3els 10N pa3els 10N yieg N 910¢C
SM3IAIUL
|euoissajoud
yijesaH 49 0}
‘siayjow 3unea4
€ uynm spysisul
SM3IAIDIUL JJjels sanuad R puedxa
dn-mojjo} S,uaipliys g 3unok pue suyaJ %1 ‘N9 493
'z Apnis (seaue 0} SIDINIDS 0] :z Apnis %/LT ‘NE
‘sdnoJs paAudap Suipinoad sinoiAeyaq 493
SN20J wouy suon pue syaleq %91
sisAjeue pajeadal (P11Y2 35414 -esjuegio yiesy RS 9102
2sed (sozoyd 40 Yyyiq 3e pue Sdstow T ‘ysnouq pue
1 0 ION juelASp pue swnw) Sieah 1Z>) sa43u9d juadssjope eaJse 493 %18 -S9|PPIN #10C Ul
V.. 0 ‘lI9} 3,ued  uosiedwod uoijejdle sJsyjow S, uaJp|iyo Quiwexa paAudap :uoneniu| ‘lo3sug Be]GE))
_Un_ ysiH 0T :SOA  9sed juesuo)  0Ojoyd :T Apnls  Juadsajope /g ysnoayy 0] :T ApnlS  ‘siayjow Sunoi pajels JoN N ‘9sejlag YN paels 0N
- Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02
W ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesp
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
N Ayjend site3ap Apmis Sun3ag
—
m (penuiuod)

LTOT ‘UaLIBM

-Ayean

6102 997

020z ‘aluer
paystignd

Jeah ‘Joyjne 3sii4

¢ ilavil



(ssnunuo))

19 of 47

EYICUET JuEWLIOJUI |e120s Ajopim %99 ‘M9
Ul S243Ud Ay -oydAsd uone|ndod 443
aJed Azewnd |eryul ue -oiq uo ‘a1Iaua | %8S ‘N9
>~ 0 ‘ON ur Supiom 40 3sn ay} aAadsiad ul djeJ JUd %9L ‘NE EINEIEYR
E.Ln_ T ‘91 3ued sisAjeue SMIIAIRJUI SOAIMpIW 3uipnpul S, 9JIMplW -wAojdwaun %18 ‘M9 ‘spueys| 1202 ‘oplind
p— YsiH 6 ‘SOA us3u0) Yadap-uj (€5 40) 02 llegmous puejsispun Y3iH pa3ie1s 10N :uleds  Ateued ‘uleds  0z0Z-810C -93ua40[]
W 910C uer
—L woJy Ajpsow
(0£€) wnuoy = UL
auljuo (1) 3ejysey ‘Ssjunodoe
Sjuawialels ay3 3uisn a1eAud
ssaud sosuodsad sopn|ox3
i(S) sapre pue ‘Pa33ep
elpaw aue|dolae u29q aney
{(€182) ue uo Aew jus3uod
1214 (sagew) 49 Jayrow - UaA9 3y}
-eoj|dde Suipnjpui) e jo 3sod J3}Je SIedh
1ON sisAjeue sysod weJgejsu| Z P9123||02
0 ‘ON JieWaYy) elpaw |e|nos auo 0} ‘Apnis (e1paw
G erued g sisAjeue :sisAjeue Suipuodsau ased 9|3uls |e100s)
MoT P SOA jusjuo) Atejuawinoog us3u0) e/u pa31e3s 10N € 0} paje|ay e/u pajels 10N [eqo|3/puejuly 810¢C 610C 03y
‘Z pue
1 saseyd
— usamiaq
jnodoup
JO |aA9]
(smalniayul UBIH "snie3s
. '00} 21WOU0dd
€1 'sauelp
siaquiaw -0120s
T=4) Ajlwey Jayjo 1231y asom
193€| SYoam .
yum Suinl| 1sat93ul Ajuiofen
-€ pajeaday s198eusa) 19351324 3uipasy ‘49 Jo
“matnRul EIETN 03 paysy Juejul J19Y) aAloddns
uonedye siayj0W ERITe) 10 1X21U0D S4oM YyIMm 483 %1>
pue ‘g ayjozg |ejeUajUE |e120S 3y} 4O panl Asyz ‘NG Aue
Jaye shep “Jaued ajew pue saAipdadsiad ey} asoyy %05>
0 ‘ON €-T 8uiess e U}IM panl| sala84ns slayjow pajiodal ‘M9 S
T ‘193 JUED sisAjeue sAep / 4oy Jle ‘siayjow do awi}-3s414 IV "siayow /¥ ‘uoneniul - spuejpin
ysiH 6 SOA Jieway | sallelp olpny QWI-1S11) ZZ Ul pasiaApy 49 aJojdxa o] awi3-1s414 pajels JoN N ‘pueldul N £00Z-900C £10C ‘Suiwaa
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
2 dsvD smejs |eSo -pasjisealg
_m Ayjend site3ap Apmis Sun3ag
z
& (PonunuoD) z 318V.L




CRlIETBETNE]

m_ sul EIEIN
[ S9s59U
— -paajisealq
z -isnq
< Yum
o4 saoeds |e20|, pue
O sjuased auom ¢
o1gnd VSTISEN [V}
salljod
: ul Supiom S3I00|N|
/SHlIdEY 'S9SSauU soaAo|dwa uyor
3ul -1snq Suowe |oodJaAIT
-pa3j3sealg pajoaes aignd i Sul Aue %52 N9 wouy
(2A132Npap (S) Inoynm 03 3s0d Aq -paajisealq Aue %8t |enosdde
pue pue () JUSS WOy SpJemo} 'sassaulsnq ‘M9 |ea1y33
2A132NpUl) Yypm saoeyd JUaSU0D suoluido pue G wouy %18 N 99 031
sisAjeue SMB3IAISIUL 21gnd wo.y pue 393ys sapnie paynudal Mme| Aq sieaddy
ysiH JljeWaY]  PaJNIdNJis-1WaS saaAo|dwa ¢ uoljewou| aJo|dxa 0]  JJe3s ‘ease auQ pajdajold N ‘pajels JoN 6002 210T ‘uapsien
Suipasy
-1seauq
asijewlou
papn|oxs .
pue 4s3gs!
sajea)jdnp -)sealq# 9|doad Jap|o
pue SO3pIA Nw weJgejsu| uey) s|doad
1219 's3ejysey -1se21q4 uo 198UnoA pue
-edjjdde (1dV) 49 Je;ndod ‘Suipaay papoddns ‘uswi ueyy
ION ERIIIENT| 0} paje[a4 -}sealq pue Uawom Yjim
0 ‘ON Suiwweadold Sjuswwod :s8ejysey pajowoud s| uowwod
T ‘1193 3, ued sisAjeue uoneo|ddy T€€8 palejal 49 moy pue 2Jow :sJ1asn weJgejsu|
ysiH 8 SOA Jua3u0) s,weJdejsu| sadew! 46801 -49 Jejndod JUEWIEIETg] uoljiw 00/ |eqo|8 :e/u leqo|3 :e/u :[eqo|D /102 8T0C ‘uodJeln
Suipaay paLew
13|ppo3 ALiofeln
(syauow pue juejul ‘[enxas
9€-9 punoJe -04339Y
0 ‘ON SMaIAJIR)UI pase sjueyul) SET 2jeloqe||0d pue
T ‘lI°} Jued SisAjeue painjonuls speAp Jayiey ol sjuased-0d 3uiqeyod
ysiH 6 SOA dheway] -lwss peAQ /434iow g dljelpsed  MOY pueisiapun  alam sjuaded ||y pa3els 10N Pa3e1s 10N 1SAIMPIN VSN ST0C L10C ‘93N
seaJe
s|dwes uequn ul aAl|
snoau uolnendod
-9804939Yy JO 350w
- seale puejst ayp {S9DIAIDS
|eanu pue uo sdnou3 4493 yyesy
V.. ueqJn yjoq 49 104 9|9 aulwspun Supoedw %ES ‘NE
_UL ul Supom -Isuodsal Jeys sioyoey pasJadsip 443
- Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
W ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
N Ayjend site3ap Apmis Sun3ag
—
Oo (penupuod) z 374dVL
39



21 of 47

%Wl LEY

GRANT ET AL

(ssnunuo))

9o130ead iyl
siy3 323(qo T
sjuspIsal .M_r_u__co
awos >ﬂ_>ﬂ 'sa3pLe|d
pue3sIapun ‘Juesne}sal
1214 swinJoy Suipaay pue SAIsuIdxd
-eo||dde Supua.ed -1seauq, SN 8y ul OAEJ)
10N pue sajsgam pue s1gnd ug Sut 0} pase 493 %1 ‘N9
C ‘ON e|paw smau sa3puepD, -paajisealq uswom 493 %€¢C
0 ‘|19 Jued sishjeue sisAjeue 2T wouy 104 jo J0 juspul Mme| Aq ‘M9
ysiH [ SOA Jieway | AsejusawndoQg SJUSWIWOD GO8  YdJeas auluQ  dsnge ssasse 0]  |3UIS UO SN0 pajdsjold N NN 5102 9107 ‘SO
pajipaJode
149
SeM WOy
pajinioal
sjendsoy
95970 Inoy
10 Jysiom
Jewuou ‘Ageq uswom J0 3uo Auo
Auyjeay 95990 onssh
e 0} Yypiq -uou pue jseslq %
aAe8 oym 95970 JO Dentd) @) -G6-%18
SM3IAIIU paaysealq soouaLIadXa Elfp LRI :uoneniu|
painioniis 03 Suipuajul aledwod 95990 1wouy
-1was (G Jo 13)SaWL} 3uyjleq pue 2jgnd 404 3ndIIp pa3inIoa4
0 ‘ON sisAjeue wnwixew ‘z payy -MOuUS ul 49 jo alow sjued
0 ‘ll3} JueD  sanejjenb JO wnwiuiw) ul uswom ‘lendsoy sooualIadxa 93¢ Aew -1D1ed IO\ MaN
YsiH OT ‘S9A |euoiuaAuo) |euipnyiduoTy jueusaid 9g ur s19A14 aqlIsaqg dliqnd ui 49 pa3e3s JoN sjeyidsoH ‘VSN  ¥T0Z-€10¢ 8T0C @1ZUIIN
sog /Y
€:21q u ‘pajednpa sooeds
-eojjdde Alysiy 11qnd %9C ‘N9
10N ‘lenxasoJalay uequn ul 49 Aydeus 4493
0 ‘ON ‘sse|d a|ppiw J0 2o1p0eud -ouyja03ne %68
T ‘193 3ued $9]139UBIA 21 Qym palpoquia ISIUIWDy pajoezoud :uoneniuj eui3ay
wnipaj 9 SOA pajeis JoN  -ydesSouyjeoiny  UdYdJeasal SUQ e/u ay} aulwex3  UIYHM pajenis Ajlesa epeue) ‘epeued  /T0Z-£10Z 610T ‘SMayleln
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
dsvD smejs |eSo -pasjisealg
Ayjend site3ap Apmis Sun3ag
(penupuod) z 374dVL



‘Ssyuew

3 -Jojul
m A eIA
W 3uljlegmous
m-u“ “omiau
|e1oos
ETR)
Sunuased
sieak QT g puejaJ|
Joj puejad| € pue ul SuiAl
ut paaj| sjooups siayjow %05 493
pey oym -oud ystiod %09
J1eaA 1se] 3y} ‘sjooyds Suowe Auy
uIyHM saiqeq [puE sapnyye 284eyd
0 ‘ON sisAjeue YpIq way say2unyd pue -sip
T ‘193 Jued Jnewsy) SM3IAJIDJUI JO siayjow ysijod s9oualIadxa snjeis leydsoH
ysiH 6 S9A SAIRJIEND  P3INONIIS-IWSS ystiod 91 ul S9OON 48 aquassq Juessiww| pa3e1s 10N puejaJ puepJl  9T0¢-S10C 120T ‘UBAlIINS,O
%6L
‘(sIe9A
6T-GT
pade)
uoneniu
Juad
-S3|opy
epeue) :uoi3au
‘oleuQ Jo weyng
ERlIlR=CT] uo|8aJ auo %8
1e 49 pey ur siayjowl ‘(s1edk
oym syjuow RECIET]] Juadsajope 6T>)
2T ueyy ssa| 1351804 u 8ul 'sJayjow uoierul
pase sjueju; 0} paysy -paajjsealq aw3-3sy Juad
SM3IAISIUL UM (sJeak 'sajouase 0} ‘seale |eJnu -sa|opy uoi3al
0 ‘ON sisAjeue painjoniis 6T-ST) 2Jed [e120S SJ03€}|1084 ul 3In4o3. %56 weyng
0 ‘lI93 3,ued JU9lU0d -1was sJayjow pue yijeay pue sialeq joU pIp :uopenu| ‘oleuQ
ysiH 0T :SOA. |euoiuaAuo) 20e}-03-9084 JU22s3|0pE 9T ul $19350d aujwexa 0]  ‘siayjow SunoA paiels JoN ‘epeued) ‘epeued  600Z-800C 2102 ‘UgseN
sdnou3 diysuonejas
Buipasy SAlleWIOU 3uniqeyod
-1seauq -uou w9y
00qade4 SI -3uo| e ul
eale |ea0| 2I9ym eale ‘lenxasoua3ay
a8e Jo N9 pue umoy ue ul uL} ‘aym V474
1 0 ‘ON JIAO juejul ul $34j3ud J98u0| 49 |Ie s4ayloN SY9IM
V.. T ‘193 Jued SM3IAI33UI Buipaay S, uaJpiyo sJayjow ojul {UMo} pajoazoud 8-9
_U-_ ysiH 6 SOA Vdl  painjoniis-iwas SIBYION ZT 934U Ul 493sod  IYSISul apInOId  IdHEW pazIs-pIA Allesan puei3uj 3sej ‘puejSuz  pajels JoN 8T0T ‘UBWMAN
- Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
W ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
dsvD smejs |eSo -pasjisealg
Ayjend site3ap Apmis Sun3ag
(penupuod) z 374dVL

22 of 47



23 of 47

%Wl LEY

GRANT ET AL

(ssnunuo))

4g ul
49 jo uonesyljenb
saoualIadxa |euoresnpa
uonesnps S,uswom ue 3ujuied
4g ul Jo3€) aujwJalep Jo asodund %ST ‘NS
Juswalels Al 218211190 -siujwpe o} ayy Joy 483 (Anen
EYGRETIEY] Supjey uolesnpa Apnjs Ja8.e| paonpoud %6€ ‘NE -Uaplu0d
saoualIadxd ‘s10||9SUN0d uofn} e JO juaw 2JaMm YoIym 4493 104
0 ‘ON 49 |euosuad Qaulesy -BID0SSY -dojanap SUETIEMEN %96 plRYYIM
T ‘1191 3ued sisAjeue JO sisAjeue uol3e10Ssy 49 3y} wJojul EA\EREIIE] :uoneniu] uonedo)
ysiH 8 SOA JieWway | Aseyuswindo@ g ueljesisny OZ  Ueljesisny BIA 03 Apnis jo]ld  |euossad Suisn pajels JoN eljesysny eljesysny
uol3eAlasqo
3uipaay juediijed
Sujueam -1seauq pue
01 Adueu3aud ul 3sa491ul ue SM3IAIRIUL %€9 91
wouy YUM 8T-9T suisn P
uoIeAI2SqO pasge |lom SSAIMPIW 8T-9T pase Suipasy |ooyds
juedipied Alqeuoseay, Aoueugaud swnw QT jo -}sealq 43 oym
0 ‘ON sisAjeue -uou EYETNY a8eussy saoualadxa ul 3saJ93ul asoy}
0 :lI9} Jued Som3Bu ‘BuIMaIAI}UL Ooym uswom ysnouyy panl| ue yym Jo uoneniul  pjaiays
ysiH 0T :S9A Jieway | a1ydesSouyl3 jueusaud QT paynIoay 2y} alojdxa 0]  SJayjow Sunox pajels JoN N ‘pueiSul N $TOZ-E10T
‘paLLIEW %179
*M3IAJRIU]
joawn ay e "2ljqnd 1 uj
491V Jeah T -pasjisealq
uey} J93unoA Suljjeq pue sisyjow
sjueju| -MOus uedRWY JIM 03
UM ‘siedh pue -uedLyy Alleusaixa VSN 2yl
8T< pase siapinoad uo ainjessyl pajnJoal JO s91e1s
¢ ‘ON Aioayy SMBIAIRIUI ‘sJayjow aJed yjjeay |enpualiadxa ‘uswiom awos ul
0 ‘lI°% ,ued papunou3 painjoniis uedLBWy ysnoayj ay3 uedlBWY pajoazoud eplio|4
ysiH 8 SOA  3IslalpdNAIsuo) -lwas yydap-uj ueslyy ¢z pa3nJd9y 03 8InquIuU0d 0] uedslyy 10N pajeis JON  [equsd ‘YSN pa3els JoN
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02
ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jeap
sajedlpul,) Jo sajeds Sul
dsvD smyejs |eSe7  -pasjisealg
Ayjend site3ap Apmis Sun3ag

(Panunuod)

Po1eIs JON  9TOZ ‘Isessapuaid

Jeah ‘Joyjne 3sii4



GRANT ET AL

Wi LEY~I

24 of 47

pue

oogase sdno.3
|esauas uo 300Qgade pioddel
os|e SI2A|4 3ul pasea.oul
Juaw -pasjisealq oNeY
-}nJoal asn oym Aew uz|sap %VC ‘NCT
1ys8noy | pamojje sJayI0W RuEREE %LT ‘N9
IsiuIwa4 uswom uedsLsWy oy} 4493
3oe|g ulyHm oe|g Joj uedLy Inoysnouyy %69 PIeu|
pajenyis USWOM sdnoJs 49 awl3-1s4y Jo 3ysnoyy uswom
sisAjeue sdnoJ3 ueddWY 300ga2e s9oualIadxa JsiulwieS uesuswy (A3unod
ysiH Jljewsy] sndo4 suliuo uesuly ¢c 6941 jo 9 a3 aqLdssq >2€|g JO 9sn paiels JoN  UBdLY VSN 3oym) vsn £10C 610C ‘uosuiqoy
‘yoeoudde
spoyjaw
-paxiw
e ul pajenis
Aydosojiyd
ISIUIWRy
oe|q e Buisn
‘M3IAIRIUL uswom
YuIg 0} pajAul ueduaWyY ‘awodul Aue %€T
: EIETNY uesuy MO| & Uo 2Jed
padojansp 1OHE SHIM LT ‘PP Suowe SUIAI 249M Net Supjass
Ssawiay3 pue =€ Al 65 ‘Aanins suolsap Ajuofew Aue %8¢ ‘N9 uswom
oeoyye SUOAEMOT gy 8uIpaay ay AdiT (Lze ) %09 uespauy
-yjos Aydosojiyd ‘uonuaul 01 payiAul Juejul "snoJed Usme -uoneniu) ueslyy Jo
JO $324n0S sIuIwRy 8uipasy EYEI pue AJediyye W a3ueyd o3 uesuswy sJaquinu
s,elnpueg 3oe|g UlyHm |ejeusiue jo EYIER) -J|9s 8ul a1om Aue AJessadau uesujy ysiy
T ‘ON 104 pajenyis XIN "Uswom aJed -paajisealq ‘USWOM SI 3I0M %S L UM sand
0 ‘lI33 Lued  paispisuod SM3IAISUI uesuswy yijesy omy [eyeuaid uesuswy aJow, :uoneniu] OM} 33\
ysiH 6 ‘SOA SaAljeLIeN EYNEITEN] uesuly /1 JO sjualjed aujwexa o] ueduyy  Ing ‘desppun VSN -PIN ‘YSN  Palels 0N 110¢ ‘uosuiqoy
‘Buipasy
-1seauq
suol} Jo apin3 oidoy
-esiuesio suoldsosad MO.IEN "uol}
ujoud-uou s,usw -esjuedio
pue suol} ueduaWY paseq %0E
|opow -esiuesio uesuyy -yales e yum :uoneniu|
|ea180j029 snid g1 paseq ERIVEL I pajedosse [USWoOM puejAieln
Mo ¥ '°ON  -omos ayy page uaw -yjiey 1ey3 sJojoey Apsow ‘usw uedLBWYy /2@ uoy
Jw 0 ‘lI3} ,ued o3 paddew uedBWY ysnoayj |eJn3|n20120s uedLswy uedLyy) -8uiysepn
-nIpapN 9 SOA 2Jom ereq sdnoJg snoo4 uesuyy /1 pa3InJoay 2y aJe Jeypn uesLyy paje)s JoN 3oe|g vsn ‘YSN  Ppalels 1oN 9T0Z ‘uapoyy
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
Ayjend site3ap Apmis Sun3ag
(penupuod) z 374dVL



25 of 47

%Wl LEY

GRANT ET AL

(ssnunuo))

P
JIM pue
sjuspnis
/3€1s
AJIsI9AIUN
el (V][] 4O 2UnIXIN
=l sAsuinof Leel
1e Jusw : 03 asuel
49 ui sod
-}nJdald Uiy, 93e pajoLIsay
uosiad Ajuspl pue '4g JoJ
-ul {SIDAY uonessad poddns
‘Ayis 03 uoeIIUI JO swa) %TT
-19AIUN wo.y ul saLjuUNod Syjuow
adle| e 9ouaLadxa padojansp 4"
Je [lew? SSe|\  4g siayjow 9¢ %18
SisAjeue SMB3IAIUI sisyjow :9|dwes [win JO ]sg| se :9jeijiu|
ysiH dhjewsy]  painpniis-lwess awii-sily 8¢ 9USIUSAUOD -1s4lj aqudse@  payiiusp| VSN pa3e3s 310N vsn eMO| VSN ST0C 8T0C “434eyds
Joyne ‘(92110d Aq
pue 93e4an0d sosiwaad
eipaw 9oeds ueld JO 1no
‘595N WO0J -0j019313Y P9110253)
uoljeloe| wodj se suoljuny sl
SJUSWIWOD wool 1 y3noyp
apis3uoje uopjeyoe| se pajeasy
12149 paquosap e yaIym sawin
-edj|dde sisAjeue sydesSouyys si ‘sndwed ul shkem ‘sndwed -awos
10N |esu03ayd -ojne/o| JNTSENIV] ayj aJo|dxa AjisiaAlun ale AllwAuoue
0 ‘ON  saouaiajal -ydes3ouyia uedLBWY 03 su9| e uo paseq uswom 10}
9 ‘I®3 J,ued 1ensqy sleadde ue uo ‘wool uelp|nesno4 SI wool nq paje)s jou
MO € ISOA ‘Jeapun ‘pajels JoN  uonelde| sj8uls Y pajels 10N easnoj uojjelde| ay | ‘lesa)|1 J0N paiels 10N uoi8al ‘ySn  pajers 10N 2102 ‘os0y
dnou3 pasi|
-eujdJiew
Ajjeauiorsiy
o}
slaydJeasal
wouy
JlweuAp
Jamod Yiys
so8ed 49 0} pasn
weJgejsu| sdnoJ3 sndo4
Ayjenb (pouaauds  sisAjeue eje@  u01399)|0d elRQ sjuedidijeq JusWINIIDY wiy synsaJ Sundaye 21qnd ui (1oded ease ‘Arunod uo1329]|0d paysiiqnd
ejeq s|qnop siojoeq4 Suipasjisealq ul pajess) ejep Jo Jes  JeaA ‘loyine 3sai4
sajedipul,) Jo sajel 3ul
dsvD snjejs |esa -pasjisealg
Ayjend site3ap Apmis Sun3ag
(penunuod) Z 374VL



GRANT ET AL

Wi LEY~I

26 of 47

(esse awodul (selq ||eaa4)
paAldap Aju -mo| Suowe SIeak g 483 %0¢
SMBIAIS}UI ur BuiAlf -NWwWod suoIs|dap 03 dn sjuejul MYV uligng
T ‘ON sisAjeue paJn3oniis 10 }1jausq om} Suipaay JO siayjow %S5
0 ‘I3 Jued Jljewayl -1Was 0 1d192aJ) JO JJels ein juejul ‘slayow -:uoneniul
ysiH 6 SOA aA13ONPU| sdnoJ8 snoo4  SWODdUI-MO| €€ JUBWHNIDDY aJ0|dxa o] SWOdUI-MOT] pajels JoN puea| ulgnQ ‘puel]  pajels 10N £10Z ‘Poys
sal[1wey
Ry
pue siayjow
jueadxs SELE]
awn-1s11y Aq uonesnpa %09 ‘N9
play o1gnd paxiw %ST NG
Apnis ul 49 aJ ‘ejledysny uj 4493
0 ‘ON sisAjeue suon sal[iwey J198.€| sjaljeq pue uloq uswom %96
C ‘I ued  |enxajuod -BSIDAUOD 6 Wouy e jo jed suondasiad jsow ‘eale :uoneniul AsupAg
ysiH 8 SOA aAndunsaQg Ajlwe4 s|enpIAIpul 0 :pajels JoN alojdxg  pasejueapesiq pajoajold eljessny ‘ellesisny  pajels JoN 6107 ‘ueyasys
U3AI3
SETSEN]
(s4sumo ‘auoyds|a) Sunuased
ssauisng) 10 Ajsea pue 3ul
dnoJs sndo4 sia8euew 1504 |1 -paajisealq sa1els %6E ‘NE
doysyiom /sid3Uumo 3139 BIA poddns pue J19Y3 Ul sa3ed 4483 AaupAs
UO[3eSIaAUOD ssauisnq 9 paynoa1 ajowoud %69 NV pue
0 ‘ON sisAjeue Ajunwwod Ajunwwod S[1PUNod 18y} swayl 1S9MO| 3y} papod %96 auJnoq
[93 3,ued Jua3U0d /AInbuj ay} 1e20] AUnwwod JO 3uo pey -dns :uoneniu| EEN
YsiH 6 SOA aAle}end annjealddy  JO SIaquisW GE  om) wolj Jjels Ajuap|  sayis Apnis yjog Allesa eljensny ‘ellelsny  paje3s J0N 610C ‘PaIWYdS
%9C ‘N9
%LS
:uoneu|
20d
uo33ul
-ysem
ul
5q uoy 159M0)| uedIWY
-8ulysep suoisioap ay) sem ueslyy
JO spiem pue sjuaididal %LT
oM} UIYPM sao1poedd DIM Joy a3e4 ‘uswom
0 ‘ON Sulpod sl Suipasy 49 a19ym uesLRwy D uo}
0 s} Jued 9AIONp3p SM3IAID]UL sjuaidipau JIM 4noj juejul SpJem oM} uedlyy  -3uiysepn 6T0C ‘Yasimny
ysiH OT [SSA  pue dAIPNPU]  PaJNIoNJIS-IWSS JIM +C Je payNIday  3noge uies| o] woJy djdwes pajels JoN N9 493 VSN Ppajels 10N -13|puUIyds
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
dsvD smejs |eSo -pasjisealg
Ayjend site3ap Apmis Sun3ag
(ponunuod) z 374VL



27 of 47

(ssnunuo))

> pajisealq aq
W 0} uaJp|iys
w ainny
W 12y pajuem
T sjueddiped
IV 'VSn 3y}
10 epeue) 'saoe|d
ut paaj| d1qnd ui 3ul
Ajjewuou /4 -pasyjisealq
/9% "93.89p jnoge
JSTEVNIT ‘epeue)
e paja|dwod ‘enods
pey 1sa. BAON pue
ay3 ‘{(uswom $103U0D yaImsunig
9T ‘usw |euosiad MIN
22) swuspnis 3uisn sio1 ul 3uipisas
Aj1sJ1aAIUN -eJapowl UsWoM pue epeue)
uopedId EIET /siuejsisse usaw SunoA UJDISIM uoi3au
ojoyd pue Ajuolew yoJeasal pajeanpa ul ueyy JeweJjue |
suoljsanb ay] ‘ez pue Aq USTSEN V] Jojesspow J9MO| aJe ‘enods
€ ‘ON JO 2UNXIN 8T UsaM3aq paunIdal Aq play auo 3se9| epeue) BAON pue
—— T ‘1Y yued sisAjeue ‘(xas 9|3uls) pase usw /g s|dwes sapnjipe Je 0} umou uia)se] NaImsunig
wnipajA 9 SOA aA1jeLIEN sdnoJ8 snoo4 pue USWOM Qg  9DUSIUSAUOD aJojdxa 0]  sjuedpijed ||y pa3e3s JoN ul sajey  MSN ‘epeued 80027 110C ‘ssjnds
Jaxeads
ysi3ug
SAljeU e sem
auo Inq ||e
‘ueiseane) ||
‘seale
|eans pue
ueqin wouy 23U
SIedA g aleoyyjeay
Japun page Asewd
uaJpjiyd 93y} pue ‘pueal|
yum sawwesd
siayow -oud
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
2 dsvd snjejs |esa -paajisealg
_m Ayjend site3ap Apmis Sun3ag
z
& (PonunuoD) z 318V.L



GRANT ET AL

sypuow

9 404 pIys
auo 3se3|

1€ pajisealq
PeyY %6/ ‘8ul

-paayjisealq
Ajpuaaind
%88 "s9|dnod
|enxasoJaay
19 ‘siayjow
9|8uis
€ ‘sueiqsa|
om|
‘uedLIBWY
aAlEN ‘lenxas
/uelpu| Suipasy RJEET]
uedLRWY -1seauq /aHym
se %9 pue gnpo papualxa Apsow
‘eune se Supuased 03 uojie|ad inq ‘s|dwes
%TT ‘@Hym U223} e pue ul ejuloyljed ESEYN]s)
se palyipuapl ‘siayjow UJayIoN ul sse|d ‘a8Jeq
s|dwes DIM sJayjow 3ul 'sn|d syjuow
ayy jo Suipnpul -paayjisealq 9 104 jueyul
%C8 "9SJaAIp suon} 99 ypm ue pajisealq %0¢C ‘NCT 9
T ‘ON sse|) -esjuesio SM3IAIR}UI pey EEIES %L ejuioyijed -00C-500¢
C ‘lI|} Jued yoeoudde SM3IAJIDIUL 'sJeah g{-8T1 Jo 28uels e yydap sjuedidipied Auew, :uoneniu| uJayloN ‘8
ysiH L SBA SAIRNpUl UY Yadap-u| pady ‘uswom 99  Wolj |legmous -u1 asAjeue o Jo Ajofey  ui paaajold VSN VSN -661-5661 TT0T ‘sulesis
pamalAIuL
usawom
1 wouy
ejep uo
SMmeJp osfe :gN
JulodmalA
W =y ‘49 ajowoud
pue Jejnaas 1°U
2JaMm JUSWUOIIAUS
SMBIAIS}UI oym 3ul $19e1U0d ay} uoi3a1
1 0 ‘ON (sojoyd -pa3j3seaiq Jeuols Jo spoadse wayuly
> € Iy 3 ued \SJ9ydJeasau) Ajpua.iind -sajoud |eaisAyd pajeonpa -uaSawliN
_.LLL YsiH L SBA pa3els JoN  uonedld ojoyd USWOM 8 pue [euosisd  puejsispun o) Aly3ily ApsoiN pa3e1s 10N %0b ‘N9 493 ‘SpuepayiaN ST0C 610C ‘Ae1S
- Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
W ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
dsvD smejs |eSo -pasjisealg
N Ayjend site3ap Apmis Sun3ag
—
ow (ponunuod) z 374VL
3



GRANT ET AL

(ssnunuo))

J0 asuey 0} sJayjow JO $95IN0dSIp
*M3IAJRIUI pa»jse moy
Jo awny el (V] o] 3uiquossp *1aujed
ay3 3e 3ul 1o sdnou3 seale ypm 8uiay|
-pasjisealq Aqeq pue OM] Ul pieme JO palew
aweys Jo aJam gt ‘8ul Jayjow QeI pue ajym
sal08a3ed -paajisealq 10 510} Alpuaiiy-Ageq 0 9384 ySiH 493 %1>
s,2Jeze SMBIAIS}UI J0 -eu|pJood SN 43DINN 'sajed Su| ‘W9
uo Suimesp paJn3oniis 2ouaadxa pue sjeuols JO uopenjeAs -paajisealq 493 %9t puejSug
sisAjeue BIEH awos -sajoud ue Jo sisAjeue 1e20| MT 1ssmyuoN
ysiH Siomawel sdnoJ8 snd04  Y}IM uswom g9 yijeaH Adepuodag  paJoiiw sjdwes paiels Jo0N N SN 0T0Z-8002 GT0Z ‘uoswoy |
leuded
ul suo3ed0|
ueqgun
‘sjeyded
9]e)s wouy
ulw 08-09
suol3ed0| |edny sieah (sease
slopes| 7> sjuejul |ednJ ui (021X
Ajunwwo) i JO SI9Ylo|N sajed Jay3iy Jo seale
‘salerd 'S9JJUdD somu umou|) snou
(nolAeyaq -1jauaq yyeay NWWos seale -a81pu|
Z 919 pauueyd (siopea) (ny2uaq |ed0| pue 301n0sa. uequn A jedny Q [eJnJ)
-edjjdde J0 AJoayy AHunwwod 3unelns)e siopes| -MO| ‘sjjausq %61
10N 01 payu| ‘siayjow) Apianod) Aju Ul SMaIA pajsay ‘W9 493 uieaynos
0 ‘ON  aAlpoNnpap) sdnoJ8 snoo4 oJadso.d -nwwos ‘sa13oead suesw (021X3N) pue
0 191 1ued sisAjeue ‘(s1ayrey) - SI9YION 0S5 ysnouyy ‘uoiualul Jo 3digdau %Yv1 |esuad
YsiH 8 SOA Jljewsy] SMIIAIR] sidyie4 01 llegmous puejsispun ul sjualed p33e3s 10N ‘W9 493 ‘02IXoN €10C £T0T ‘Hesimg
uofuaAISII
2JoH
ENSIEYVY
3ul (PeY %59
-pasjisealg Ajuo)
s,uon [SENEIIY
-BID0SSY EIETE salIys
EL] SWOdI9M SUAo|N £10C
0 ‘ON slayjow €7 ueljesysny 49 ayy pue ajw A1
Y (193 3,ued (Ajuo Aaains 2y} pao130u pey pa123104d -esuelo) g
wnipajp 9 SOA pajels JoN AaAuns auljuQ pig) pajels JON  JO UOIleNn|eAs Uy  SJdyjow |je JON Allesan pajels JoN ‘ellesysny  pajels JoN 6T0Z ‘UOSUDAS)S
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol323]|02 paysiignd
ejeq 3|qnop sio)oeq Suipasjisealq u| paje)s) ejep Jo Jea)  JeaA ‘doyjne 3saiq
sajedlpul,) Jo sajeds Sul
dsvD smejs |eSo -pasjisealg
Ayjend site3ap Apmis Sun3ag
(ponunuod) z 374VL



GRANT ET AL

Wi LEY~I

30 of 47

siydwis|y 03
9AIJeU UM
syuedpiped
1SON 'sajed 3ul
‘uedLIRWY ‘a|ge|iene -pasjisealq
-uesuyy sem sJauleq MO| UHM
2Jom oM Jeq 9AIUDUI panigasad seaJe wo.y
Ile ‘6z pue ue Sunels Ajnpuapi JuswWNIDSY
07 usamiaq ‘sajed 03 sdnoJ3 ‘uedsBWy
pade asom Suipaay snooy 3uisn uesLyy -
sjuedoiued -1seauq uswom EYEIN °
:uonjenu|
ay3 Jo OF MO| uedaWY sjuedidiyied A
(9T = U) susn UUM sease -uedLyy Jo Ajuolel ‘ues
pue ‘(£ =u) ul suoi} Suowe ‘pusne -Hawy Auno)
siaLow -esjueg.io sajeIs 03 21ydels uesLy Aqlays
(¢ =u) uaw Aju payun wis -owap 99ssauus | pue
‘(¢ = u) s1eak -nWWod -}seayinos Jopm e (93ssau 483 %Y ‘N9 siydwsy
C ‘ON Supeagp|iyd 40 a8ues ul sajed 3u| sageinodua -ua)) %65 ‘995
0 ‘lI®% ,ued yoeouddy JO USWOAA e Ul SIDA|) -paajisealq S9AIUdU| Mme| :uoneniul -Sauua |
y3iH 8 1S9\, 9|gqe] 8uoq 8yl sdnoJ3 sndo4 ‘syuedpijed 98 JUSWNIDSY  MO| aJo|dxd O] Jo asn  AqQ pajosjold JCENETITEY | ‘YsSN 1102 $10C ‘©4ep
uswom 3ul
-pasjisealq
“Jounied -uou pue 3ul
yum Suial -pasjisealq
/paliiew s|lelsp J0
2IaM 29 10e3U0D ERIIETIETE]
9HYM a1am uo passed Y} uIyIMm
6G ‘sasniels JUSPIAS
uoljeAldap aJe aweys
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded  ease ‘Anuno)d uol329]|02 paysiignd
ejeq a|gnop siopeq Suipasjiseaiq ul pajess) ejep Jo Jesa\  Jeak ‘aoyine jsiiq
sajealpul,) Jjo sajes Sul
dsvd snjejs |esa -paajisealg
Ajlenp site3ap Apmis Sun3ag
(penupuod) z 374dVL



31 of 47

%Wl LEY

GRANT ET AL

"SHIOM ‘M {(S)yIuow ‘| ‘Suipasjisealq SAISNPXS ‘g3 ‘Buipasjisealq ‘4g suoljeinaiqqy

pajejsuesy
W9~V 10} ASAING 9 Ulepuelp
493 ‘puepd| BTN I puejaJ| u| pa3ONpuod
ulhypiq asauIy) ul slayjow SMaIAIRIU|
anesd ‘|N9< pueay| JueISIWWI “(gd) euiyd
sajou pjal4 104 puejad 0} Ssuap asauly) ul aAsod (euyd)
0 ‘ON 'SM3IAJIUL Ul paA]| -uodsai ul 493 apnie 449 %1C W9 493
T 1193 ued sisAjeue 3dej 03-338) ‘eulyd ui uiog wouy |nyssadons ‘s;syjow ‘(pueaa)
ysiH 6 SOA JUBU0Y  PaINIONJ3S-1WIRS siayiow 1 anisoding puejsispun JuesSiww] paieis 10N %ST W9 443 010Z-600C
Jusapnys
e Is|iym
JeaA suo
uey J93unoA
Juejul ‘JJoddeu jo
ue pasyisealq 3j0€| 33ed1pul
0} papuajul Aew (uiw
Aioayy 10 pajisealq Buyjdwes epeue) 0€ puno.e)
SAI}IUS0D dABY oYM |legmous ur sndwed uoneinp
|e1nos sIeak anly pue suop YSTSENI MB3IAIYUI
sednpueg 1sed ayy ul -ejuasald ayj uo 1oys
uo 3jInq () luwnje Jo sse|d sjuapnis Jo AlpAnejoy 493 %9¢
C ‘ON sishjeue (9) syuapnys ‘uoijeyiAul ERITETIEY HE) *AjISI9AIUN ‘W9
0 ‘191 3,ued Jl3eWay} SMBIAIS}UI JU9.1IND SJoM Jlews 49 auo 493 %09
ysiH 8 SOA SAIJEMEND  PaJNONJIS-IWSS OYm USWOM g  apim-sndwed) 3y} 240|dx2 O]  WOJ) SIUSPNIS pajels JoN A ‘epeued paje}s JoN
Ayjenb (pausauds sisAjeue ejeq uoI323]|02 ejeq sjuedied JusWIINIDRY wily synsaJ Suioaye a1gqnd uy (4oded uol323]|02
eyeq 3|qnop siojoe{ Suipasjisealq u1 pajess) ejep Jo Jes\
sajealpul,) jJo sajes Sul
dsvd snjeys [eSa]  -pasjsealg
Ayjend site3ap Apmis Sun3ag
(Panuuod)

020z ‘noyz

LT0T 159M
paystignd

Jeah ‘Joyjne 3sii4

¢ ilavil



2
1
[
2

m.w r a Vs , a /S Vs / eljessny SsT0C s033)|e9

, , , , Va Va , vsn €102 ueuLng

, , , /S , v a eljensny (014014 1935104

r r r r s , , , Va epeue) ¥10C 3

r Va Vs , Va AN 0102 uosAQ

,r Va , , , , , Va Va , AN £10C sumoqg

VA VA VA v VA Va Ay 0202 euenaqg

s ’ , vsn 6102 uoykeq

, , , , , , , / v , AN 810¢ uopuo)

v , Va Va , AN 0toT uopuo)

, , , , , , , vsn 6102 [pdoyd

, , , a a vsn £10C Suelyd

Va Va Va eljessny 610C dl1eyd

r Vs Vs ,r Va , Va Va Va eljensny 810¢ lueyd

r Vs , , a , , eljensny £10C Jleyd

, , , , /S 02IX3N 9002 Anueyd

/ Va Va uspams 020z o3ed

Vs Vs Vs Va vsn 610C uledy

r , AN T20C umo.g

Va S a Va a A umouwyun 102 Jamnoug

, , /S , v v Va , a Va AN 6002 Jakog

810C
pue

r r a , , , , , Vs AN c10e 1ahog

, , Vs a Vs Vs a Va a Va Va a AN £00C Aqgsianeg

1 /S , Va Va , vsn 1102 Asany

V.. r r /S v , , v AN 1102 Malpuy

_H_L r r , , , pueesz maN £10Z Weppeysowuelly

= d4giuoq  AemAue sanss| d49 d4g9-0id sioleg siojejijoe{  sisuleg siojeyijpeq  siduleg  slojeyjeq dnosg dnos8  siouleg siojejjioey Anuno) aleq Joyine 3sa14

W 3 Suiop, ou 449 annesaN pasijeuiSiely  [njamod
dd48
Apms
SINoIABY3(] SISYION sjysnoyy Siayjon JUSWUOJIAUS [e120S sjoleg a8pajmouy Ayjenbaul [einpanns wo)sAs [eda
si03e}l|Ioe) pue sialiieq [e12120s 0} asuodsas SIaYIoN 211qnd u1 Suipaajisealq 0] Si03e}|ide) pue siaLlieq [e1a120§

Apnis AQ pajuasald sswayl Jo Altewwns € 374V .L

32 of 47



33 of 47

%Wl LEY

GRANT ET AL

(senunuo))

, , a , , a S , a , Vs
Vi , , , Vs , , , Vi ,r
, , Vs ,
s , Va s , s
, , Va a ,
A a A A A Va
, , , , Vs Vs
s , Va s Va Va s a
, a , , a a , a Vs
, , , s , Vs Vs , , ,
S Vs a
s Va
, , S a
, , , s , , s ,
, , Va , , ,
,
, , , /S a
, Va , s , , s ,
, Va ,
Vs , , , , Vi Vs
Vs , Vs , Vs , , , r
, Va s Va Va a , s ,r
, Va
A Va
Vs , , Vs Vs , S Vs Vs
,r , Va a , , , s s ,r
d4giuoq  AemAue sanss| d49 dd49-oid sialueg slojejjneq  siauleg slojey|neq slaLueg slojey|ney dnou8 dnou8  siauleg siojeyeq
3 Suiop, ou d49 aAnesaN pasijeuisien |ny1amod
d49
sinoiAeyaq SI19Y10N s1ySnoyy SI9YloN JUSWUOIIAUD [eID0S sjolleg 98pamouyy Ajjenbaui [eanonaig w)sAs |esa

S10}E}|19B) pUE SIBLLIE] |€}31D0S O} dsuodsal SIaYIoN

211qnd u Suipaayiseaiq 0} SI0}e}|Ide) pUE SIdLLIE] |E}IID0S

AN
vsn
puejaJ)
epeue)
N

AN
vsn
epeue)
AN
1eqo|9
vsn
ureds
pueju4
AN
puejal)
AN

AN

AN
vsn

AN

eljesny
AN
AN

AN

AN

Anuno)y

910C
810¢C
Tcoc
c10e
810¢C
910¢C
810¢
810¢
[4%014
610C
£10C
174014
610C
€10C
£10C
610C
0coe
610C
810¢C
1102
ST0C
0z0c
1¢0c
610C
£10C

S10¢C
pue

910¢C

ajeq

(panunuo?)

1130]led
HTEYe)
UeAl|InS,O
HIgsaN
uewmaN
SLIO|N
QIZUIIN
smaylen
uaps.elp
uoduejN
EEIEIN]
oplind 23ua.0[]
oy
Suiwea
ualiepp-Ayes]
29

slwer
poomiays|
uosuiH
uosJapusH
sdjloH
SoneH
jueln
JueID

juel

Jues

Joyine 3sai4

Apms

€ 31avil



GRANT ET AL

, , Vs , puead 0zoT noyz
, S a /S /S a epeue) £10C ISOM
s , , Va Va Va a r vsn 102 JepM
Vs , Vs , Va AN ST0C uoswoy |
Va Va Va Va , s s 021X £10C Hesimg
Va a /S /S Va , eljesny 6102 UOSURAR}S
s , , , , Va r , vsn 10T sules)s
, , , a , SpuelsyeN 610C AelS
Vs , /S /S Va Va epeue) 110C s3jinds
Vs , /S /S /S /S puejaJ| €10C oys
Va Va Va Va VA a VA Vs eljessny 6102 ueyasys
r r a , eljesny 6102 prawyds
yosimny
, r r vsn 6102 -13pulys
» ’ vsn 6102 134823
s , , s vsn fA%er4 as0y
, , S s /S /S vsn 610C uosuiqoy
s , , s , s vsn 1102 uosuiqoy
H r Vs , Vs vsn 910C uspoyy
—.LLL , Va ’r , Va , ,r , eljesysny 910C 1sesiapuald
- d4giuoq  AemAue sanss| d49 dd49-oid sialueg slojejjneq  siauleg slojey|neq slaLueg slojelljeq dnou8 dnou8  siauleg siojeyeq Anuno)y aleq Joyine 3si14
W 3 Suiop, ou d49 aAnesaN pasijeuisien |ny1amod
d49
sinoiAeyaq SI19Y10N s1ySnoyy SI9YloN JUSWUOIIAUD [eID0S sjolleg 98pamouyy Ajjenbaui [eanonaig w)sAs |esa Apms
S103E}|1B) pUE SI3LLIE] [e}3120S 0} Asuodsas SIdYIoN 211qnd u1 Suipaajisealq 0} S103e}|ide) pue SidLiieq [e3a120S

(penupuod) € 374VL

34 of 47



GRANT ET AL

Facilitators to BFP
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Barriers to BFP
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FIGURE 2

v

Mothers are highly self aware of the need to be "discrete" if BFP in order to maintain a
"good mother" self-identity.

|

Some women "do it anyway"

Experience reduces negative
thoughts

Most women do not BFP

Barriers and facilitators to breastfeeding in public spaces: A thematic synthesis
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FIGURE 3 Concepts impacting on mothers' breastfeeding in public thoughts and behaviour

Grant et al., 2017; Pallotti, 2016). However, other mothers expected their
right to breastfeed in public to be ignored or actively challenged (Owens
et al,, 2018).

Where papers' authors reported that breastfeeding in public was
legal, it was noted that most observers did not know this
(Grant, 2016; Leeming et al., 2013; Morris et al., 2016; Pallotti, 2016;
Ware et al., 2014), or they understood that breastfeeding in public
was legal, but still perceived it to be inappropriate (Grant, 2016;
Morris et al., 2016). Observers displaying support for the law were in
a minority (Grant, 2015; Spurles & Babineau, 2011). One grand-
mother expressed in a mother/grandmother dyad interview that she
thought breastfeeding in public was against the law (Pallotti, 2016).

3.6 | Intersectional sexism, surveillance and stigma
The surveillance of women's bodies by strangers was regularly reported
by pregnant women and mothers. All of the studies included in the
analysis either explicitly reported on sexism and surveillance or
contextualised their findings within an assumption of a sexist culture
which used surveillance and stigma of women's bodies. Breasts were
explicitly positioned as sexual, as opposed to maternal, particularly in

studies reporting data from observers (Grant, 2015; Grant et al., 2017,
Morris et al., 2016; Rhoden, 2016) and partners (Avery & Magnus, 2011;
Bueno-Gutierrez & Chantry, 2015; Chantry et al., 2008; Furman et al.,
2013; Helps & Barclay, 2015; Henderson et al., 2011; Rhoden, 2016).
In addition to general sexist surveillance, some women were
further marginalised by their intersectional characteristics (see
Crenshaw, 1989) and reported this in relation to their views and
experiences of breastfeeding in public when compared to white
middle-class women (Andrew & Harvey, 2011; Boyer, 2011,
2012, 2018; Leahy-Warren et al., 2017; Leeming et al., 2013). In
addition, midwives had additional knowledge arising from their
profession which appeared to be a protective factor for some
(Battersby, 2007). Racism and the perception of oneself being
considered ‘out of place’ (as in Dowling and Pontin's [2017, p. 67]
reference to breastmilk itself) was inferred in relation to Black
women (Avery & Magnus, 2011; Furman et al., 2013; Owens
et al., 2018; Robinson & VandeVusse, 2011; Ware et al., 2014) and
their partners (Avery & Magnus, 2011; Rhoden, 2016); as well as
Indigenous (Eni et al., 2014; Helps & Barclay, 2015), refugee and
migrant (Chiang, 2017; Condon, 2018; Gallegos et al., 2015) women.
Likewise, poverty and social class affected how pregnant women and
mothers (Dyson et al., 2010; Grant et al., 2017; Shortt et al., 2013) as
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well as their partners (Henderson et al., 2011) considered breastfeed-
ing in public, with the act seeming more acceptable in high-income
locations (Isherwood et al, 2019). Higher income also afforded
individuals entry to breastfeeding-friendly locations, such as cafes
(Mathews, 2018). Young mothers also experienced feelings of
heightened surveillance related to their age (Chopel et al., 2019; Nesbitt
et al, 2012; Pallotti, 2016), as did women in larger bodies (Charlick
et al., 2018; Hauck et al., 2020; McKenzie et al., 2018; Newman &
Williamson, 2018). This was also experienced by more privileged
women who breastfed older infants, particularly when infants were able
to ask to breastfeed or to help themselves without asking (Andrew &
Harvey, 2011; Dowling & Pontin, 2017; Hauck et al., 2020; Prendergast
& James, 2016; Stearns, 2011; Swigart et al., 2017). Sexual orientation

and gender identity were generally not reported.

3.6.1 | Societal discourses

Within this section, we consider the ways in which knowledge, beliefs,
and the social environment (which is further divided into observers
and the physical environment) impacted the experience, or perceived
experience, of breastfeeding in public. Each of the discourses identified
in the data was explored from the point of view of strangers/observers,

those known to the mother and the mothers themselves.

3.7 | Knowledge
In general, breastfeeding itself was viewed as good for infants’ health.
However, there was evidence that demonstrated limited knowledge
relating to normal infant feeding patterns and breastfeeding beha-
viours among observers (Grant, 2016; Rhoden, 2016), and partners
(Avery & Magnus, 2011; Henderson et al., 2011). A lack of exposure to
breastfeeding was associated with less knowledge among observers
(Chiang, 2017; DeMaria et al, 2020; Jamie et al, 2020), whilst
exposure increased comfort around breastfeeding in public for
observers (DeMaria et al., 2020; Schmied et al., 2019), mothers
(Chopel et al, 2019; Isherwood et al., 2019; Prendergast &
James, 2016;), and fathers (Henderson et al., 2011). Examples of
incorrect knowledge included observers believing that women decided
when to feed a baby based on their preferences alone, and not that
they responded to infants’ cues (Grant, 2015; Swigart et al., 2017) and
the incorrect assumption that breastfeeding needed to expose the
entire breast (Cato et al., 2020; Charlick et al., 2018). A small number
of mothers reported limited knowledge of breastfeeding as a result of
a lack of exposure to breastfeeding (Owens et al., 2018; Stearns, 2011).
Additionally, breastmilk was viewed as a form of dangerous pollutant
to be avoided at all costs by some participants, including observers,
fathers, and mothers (Avery & Magnus, 2011; Grant, 2016; Morris
et al., 2016; Spurles & Babineau, 2011).

In contrast to the limited knowledge of observers, many mothers
used their experiential knowledge as a parent to highlight the need to

respond to normal infant feeding cues to prevent infant distress
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(Battersby, 2007; Boyer, 2011; Brouwer et al., 2012; Charlick
et al, 2017; Dyson et al, 2010; Eni et al.,, 2014; Grant, 2015;
Leeming et al., 2013; Spurles & Babineau, 2011). In addition, in four
studies (Boyer, 2012; Chiang, 2017; Gallegos et al., 2015; Grant
et al.,, 2017) it was noted that mothers had previously lived in
countries that were more supportive of breastfeeding in public
spaces and that this influenced their exposure to, and knowledge of,
breastfeeding before their own experience as a parent.

Attempts to increase knowledge occurred both through informal
breastfeeding activism, known as lactivism (Prendergast &
James, 2016) and two more formal interventions. First, the Australian
Breastfeeding Welcome scheme, an intervention developed by the
Australian Breastfeeding Association, provided stickers that venues
staffed by employees with a ‘welcoming attitude’ and room to move a
pram can use to declare ‘Breastfeeding Welcome Here'. Such venues
can also be featured on an online list (Stevenson, 2019, p. 8). Second,
a community-based intervention in the United Kingdom displayed
life-size cardboard images of mothers breastfeeding, with the phrase
‘When breastfeeding is accepted, you won't look twice’, in venues
including shopping centres and health centres. When evaluated,
observers became more knowledgeable and exhibited increasingly

favourable views towards breastfeeding (Condon et al., 2010; 29).

3.8 | Societal beliefs
In every paper, we identified discourses suggesting that breastfeeding
was viewed as an antisocial act to be conducted in private only; such
discourses were largely related to the sexualisation of breasts. In two UK
studies, breastfeeding was negatively associated with poverty and not
being able to afford to purchase infant formula (Condon, 2018;
Grant, 2016). However, in two studies reporting on social media content,
these beliefs were contested (Lehto, 2019; Marcon et al., 2019). The most
frequently reported emotional reaction arising from observing breast-
feeding, within the context of it being considered an antisocial act, was
discomfort (Battersby, 2007; Boyer, 2012; Grant, 2016; Henderson
et al., 2011; Morris et al., 2016; Owens et al., 2018; Rhoden, 2016;
Spurles & Babineau, 2011; Stearns, 2011). In two UK-based studies
(Grant, 2015; Morris et al., 2016), observers stated that they were
concerned about being perceived by a breastfeeding woman as though
they were ‘kind of perv’ (Grant, 2015, p. 145) or being viewed by other
people as a ‘weirdo’ (Morris et al., 2016, p. 476). However, another
observer suggested that ‘leering’ was a deliberate strategy to stop women
breastfeeding outside of the home (Grant, 2015, p. 145). In three studies,
female observers noted that they were not uncomfortable, but were
concerned that men would be (Grant, 2016; Morris et al., 2016; Spurles &
Babineau, 2011). Children were also shielded by women from images of
breastfeeding in the United Kingdom (Henderson et al., 2011), and from
viewing breastfeeding in Mexico (Bueno-Gutierrez & Chantry, 2015).
Discomfort was rationalised in seven studies, due to breastmilk
being a bodily fluid arising from a bodily function (Cato et al., 2020;
Grant, 2015; Lehto, 2019; Mathews, 2018; Morris et al., 2016;
Sheehan et al., 2019; Spurles & Babineau, 2011). To ease their
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feelings of discomfort, observers suggested that discretion should be
used by breastfeeding mothers in five studies (Grant, 2016; Morris
et al.,, 2016; Rhoden, 2016; Spurles & Babineau, 2011; Ware
et al, 2014), such as using a ‘cover’ whilst breastfeeding
(Rhoden, 2016, p. 161); a ‘designated room’ (Spurles &
Babineau, 2011, p. 134) or a ‘private’ space (Grant, 2016, p. 56).

Disapproval from partners was identified in 11 studies (Avery &
Magnus, 2011; Brouwer et al., 2012; Carlin et al., 2019; Chantry
et al., 2008; Dayton et al., 2019; Eni et al., 2014; Furman et al., 2013;
Helps & Barclay, 2015; Henderson et al., 2011; Sheehan et al., 2019;
Ware et al.,, 2014), with a complex range of concepts informing the
disapproval. Occasionally, a difficulty reconciling breasts with infant
feeding resulted in disgust reactions (Furman et al., 2013; Helps &
Barclay, 2015) where breastfeeding was referred to as ‘nasty...freaky
stuff’ (Furman et al., 2013, p. 62). More usually, breastfeeding itself
was not the problem, but the social context whereby other men may
view the individual's partner sexually led to two reactions. First,
partners expressed concern over the potential for them to be involved
in a confrontation with strangers (Avery & Magnus, 2011; Henderson
et al, 2011). Second, male partners reported feelings of ownership
over their partners’ bodies (Chantry et al., 2008; Furman et al., 2013;
Helps & Barclay, 2015; Henderson et al, 2011). Explicit concern
regarded their partners’ use of public transport coinciding with a need
to breastfeed was described by young fathers (Henderson et al., 2011).
In addition, other family members were identified as a source of
disapproval in six studies (Boyer, 2012; Eni et al., 2014; Newman &
Williamson, 2018; Pallotti, 2016; Rhoden, 2016; Sheehan et al., 2019),
with friends (DeMaria et al., 2020) and health professionals (Llorente-
Pulido et al., 2021) also identified as disapproving.

3.9 | Social environment: People

Negative beliefs associated with breastfeeding in public translated into
individual mothers being discouraged from breastfeeding in public by
partners (Dayton et al., 2019; Isherwood et al, 2019; Sheehan
et al., 2019; Stav, 2019) and family (Isherwood et al., 2019; Newman &
Williamson, 2018; Prendergast & James, 2016; Sheehan et al., 2019;
Stav, 2019). Contrastingly, some partners (Alianmoghaddam
etal., 2017; Hauck et al., 2020; Leeming et al., 2013; Majee et al., 2017,
Owens et al., 2018; Pallotti, 2016; Shortt et al, 2013; Swigart
et al., 2017), family members (Alianmoghaddam et al., 2017; Hauck
et al, 2020; Majee et al, 2017; Schafer et al, 2019;
Sheehan et al., 2019), and friends (Alianmoghaddam et al., 2017;
Chopel et al., 2019; DeMaria et al., 2020; Hauck et al., 2020; Schafer
et al., 2019) were supportive of breastfeeding in public. Staff working
in public places both encouraged (Hauck et al., 2020; Mathews, 2018;
Schmied et al, 2019) and discouraged (Chopel et al., 2019;
Mathews, 2018; McKenzie et al., 2018) breastfeeding in public.

The most considered social aspect within the included papers
was in relation to strangers. It was commonly reported, usually by
mothers, that some observers behaved in hostile ways towards
breastfeeding mothers. This included negative looks (Boyer, 2012;
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Chantry et al., 2008; Chopel et al., 2019; Eni et al., 2014; Forster &
MclLachlan, 2010; Hauck et al., 2020; Isherwood et al., 2019; Llorente-
Pulido et al., 2021; Majee et al., 2017; Marsden & Abayomi, 2012;
Mathews, 2018; McKenzie et al., 2018; Owens et al, 2018;
Pallotti, 2016; Sheehan et al, 2019; Thomson et al., 2015; Ware
et al., 2014; Zhou et al., 2020); gestures (Boyer, 2012; Mathews, 2018;
Shortt et al., 2013; Stearns, 2011; Thomson et al., 2015); ‘tuts of
disgust’ (Shortt et al., 2013, p. 456; Thomson et al., 2015); and making
negative comments (Chopel et al., 2019; DeMaria et al., 2020; Jamie
et al, 2020; Lehto, 2019; Shortt et al., 2013), including to young
mothers (Nesbitt et al., 2012). The intention behind looks, gestures,
tuts and comments was not always clear, but they contributed to
mothers' sense of discomfort about breastfeeding in public spaces.
Three interactions were also reported where mothers who were
breastfeeding had their personal space invaded by strangers, including
one man behaving sexually towards a woman on a bus (Furman
et al., 2013), a stranger masturbating near a breastfeeding woman
(Lehto, 2019), and an older woman who ‘ripped off’ a young mothers'
breastfeeding cover on a sunny day (Pallotti, 2016, p. 158). An African
American woman also noted sexualised reactions when she was
breastfeeding in public (Owens et al., 2018).

Occasionally it was reported that mothers were (Thomson
et al., 2015), or would be (Pallotti, 2016), asked to leave the premises
because they were breastfeeding, typically as a result of observers
complaining to members of staff (Battersby, 2007). Staff in public
spaces, such as restaurants and shops, were discussed in four papers
by mothers and observers, all from the United Kingdom
(Battersby, 2007; Grant, 2015; Grant et al., 2017; Morris et al., 2016).
Reports had been
(Battersby, 2007) or asked intrusive questions (Grant et al., 2017),

and there were media reports of instances where staff had denied

included those where staff awkward

women their legal right to breastfeed (Grant, 2015; Morris
et al., 2016). One study (Marsden & Abayomi, 2012) reported on
interviews with staff working in public spaces. In these interviews,
staff recounted instances of observers displaying disapproval of
breastfeeding. The authors concluded that the experience of being a
parent or working in a ‘baby friendly’* space led to staff members
displaying increased confidence in supporting breastfeeding mothers.

Reports of positive interactions with strangers whilst breastfeed-
ing in public were rare, but included polite inattention (Majee
et al, 2017), encouraging gestures (Hauck et al., 2020; O'sullivan
et al, 2020; Prendergast & James, 2016) and kind comments
(Alianmoghaddam et al, 2017; Dowling & Pontin, 2017; Jamie
et al., 2020; Mathews, 2018; O'sullivan et al., 2020). Additionally,
one article which focused on middle-class mothers in the United
Kingdom reported that: ‘not all women encountered social opprobrium
for breastfeeding in public’, highlighting that one mother reported
receiving more positive comments from strangers about her baby ‘than

any kind of negative feeling about breastfeeding’ (Boyer, 2012, p. 559).

The UNICEF Baby Friendly Initiative (BFI) is a programme of guidance and accreditation for
maternity services. It is not clear if the ‘baby friendly’ businesses were chosen because of
their affinity to the BFI initiative.
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3.10 | Social environment: Physical environment
Alongside a challenging social context, the physical environment was
reported to be generally lacking in comfortable spaces to breastfeed
(Battersby, 2007; Boyer, 2012; Brouwer et al., 2012; Charlick et al., 2017;
Eni et al., 2014; Forster & MclLachlan, 2010; Grant, 2021; Hauck
et al., 2020; Isherwood et al, 2019; Mathews, 2018; O'sullivan
et al., 2020; Owens et al., 2018; Schmied et al., 2019; Shortt et al., 2013;
Stav, 2019; West et al., 2017). Criticisms included a lack of places to sit
(Battersby, 2007; Forster & Mclachlan, 2010; Grant, 2021; Hauck
et al., 2020; Isherwood et al., 2019; O'sullivan et al., 2020), overly bright
lighting (Boyer, 2012), and a lack of privacy (Brouwer et al., 2012;
Leahy-Warren et al., 2017; Shortt et al., 2013). This led to individuals
not feeling emotionally comfortable (Chiang, 2017; Isherwood
et al., 2019; Sheehan et al., 2019; Swigart et al., 2017; Zhou et al., 2020).

A range of places were identified as inappropriate for breast-
feeding, including: shops (Charlick et al., 2017; Chopel et al., 2019;
Furman et al., 2013; Grant, 2016; Newman & Williamson, 2018;
Owens et al., 2018; Pallotti, 2016; Sheehan et al., 2019; Spurles &
Babineau, 2011); public transport (Battersby, 2007; Dyson et al., 2010;
Furman et al, 2013; Henderson et al, 2011; Marsden &
Abayomi, 2012; Sheehan et al., 2019) and places where people eat
(Charlick et al., 2017; DeMaria et al., 2020; Grant et al., 2019;
Leeming et al., 2013; Marsden & Abayomi, 2012; Newman &
Williamson, 2018; Owens et al., 2018; Sheehan et al., 2019; Shortt
et al., 2013; Spurles & Babineau, 2011). Less frequently described
areas of concern included events held at schools (Chopel et al., 2019;
Newman & Williamson, 2018; Stav, 2019), church (Chopel et al., 2019;
Newman & Williamson, 2018) and parliament (Sheehan et al., 2019).

Physical spaces that facilitated breastfeeding were identified as
having comfortable seating (Boyer, 2012; Hauck et al., 2020;
Stav, 2019), as well as a degree of privacy (Hauck et al., 2020;
Sheehan et al., 2019; Stav, 2019), cosiness and the presence of other
families with young children (Stav, 2019). This could include cafes
and restaurants which warmly welcomed breastfeeding (Chopel
et al, 2019; Newman & Williamson, 2018; Schmied et al., 2019;
Stevenson, 2019), including the use of ‘Breastfeeding Welcome’
stickers (Hauck et al., 2020; Isherwood et al., 2019; Schmied
et al., 2019; Stevenson, 2019). However, one author noted that not
all mothers were financially able to use these spaces (Mathews, 2018).
The ‘Feed Finder’ app was used to identify safe places in some UK-
based studies (Grant, 2021; Isherwood et al., 2019). Furthermore, a
supportive online environment sometimes helped women to gain
confidence in offline situations (Hauck et al., 2020; Lehto, 2019;
Robinson & VandeVusse, 2011).

3.11 |
V toilets

Social environment: Mother and baby rooms

Mother and baby rooms, generally located within shopping centres
(with one room noted on a college campus in Rose, 2012) were

identified both positively and negatively. They reportedly provided a
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‘private’ space away from home (Battersby, 2007; Boyer, 2012;
Brouwer et al., 2012; Charlick et al.,, 2017; Charlick et al., 2018;
O'sullivan et al., 2020; Zhou et al., 2020), which was especially valued
in the early weeks of breastfeeding (Boyer, 2012; Brouwer
et al., 2012). Mother and baby rooms identified as having high-
quality facilities were particularly viewed positively (Hauck
et al., 2020), although even low-quality facilities were sometimes
viewed as better than no provision at all (Schmied et al., 2019).
Conflictingly, mother and baby rooms were viewed by some as
isolating (Battersby, 2007; Boyer, 2012), and were sometimes
inaccessible due to lack of availability in some locations (McKenzie
et al, 2018), existing facilities being busy (Grant, 2021; Schmied
et al., 2019), and facilities being locked (Grant, 2021; Mathews, 2018)
or hidden (Grant, 2021; Schmied et al., 2019). Mother and baby
facilities could also be unpleasant (Isherwood et al., 2019) because
they were, for example, often positioned in or near toilets or baby
changing areas (Battersby, 2007; Boyer, 2012) which caused
disgusting smells (Grant, 2021; Schmied et al., 2019). Poor design
was also reported (Boyer, 2012), including inadequate furniture
(Grant, 2021) and lighting (Mathews, 2018). Designated mother and
baby spaces sometimes felt unsafe due to use by other groups,
including substance users (Mathews, 2018; Schmied et al., 2019).
The presence of spaces designated for breastfeeding could make
other spaces appear unsuitable for breastfeeding to members of the
public (Brouwer et al., 2012; Marsden & Abayomi, 2012; Spurles &
Babineau, 2011). This sentiment was echoed by one midwife who was
also a mother (Battersby, 2007). Observers relatively frequently
identified toilet cubicles as a place to breastfeed or express breast
milk (Avery & Magnus, 2011; Brouwer et al., 2012; Grant, 2016; Helps
& Barclay, 2015; Leahy-Warren et al., 2017; Leeming et al., 2013;
Marsden & Abayomi, 2012; Robinson & VandeVusse, 2011; Shortt
et al., 2013; Spurles & Babineau, 2011; West et al., 2017). However,
mothers (Brouwer et al., 2012; Grant, 2015; Leeming et al., 2013;
Robinson & VandeVusse, 2011; Shortt et al., 2013; West et al., 2017)
and partners (Marsden & Abayomi, 2012) reported that public toilets
were dirty and the experience unpleasant. There were no positive

experiences reported of breastfeeding in a toilet.

3.11.1 | Mothers' response to societal barriers
and facilitators

In this section, we divide mothers' responses to the wider social context
and societal discourses into their thoughts and behaviour, which arose in

response to the social environment within which they existed.

3.12 | Mothers’ thoughts

In all but 7 of the 63 studies that included the views of mothers and/or
pregnant women, the societal belief that breastfeeding should be a
‘private’ activity was firmly embedded. This belief was more prominent
in mothers of older infants (Isherwood et al., 2019; Mathews, 2018;
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Newman & Williamson, 2018; Prendergast & James, 2016; Swigart
et al., 2017). This was usually tied to an understanding of hostile societal
beliefs and an associated unpleasant environment in terms of the
physical space and the potential for conflict from strangers. Some
mothers explained their negative thought processes relating to
breastfeeding in public as directly originating from family (Boyer, 2011;
Eni et al., 2014; Furman et al., 2013; Helps & Barclay, 2015), friends
(Boyer, 2011; Eni et al., 2014; Owens et al., 2018) and strangers
(Boyer, 2012; Gallegos et al., 2015; Helps & Barclay, 2015). Mothers and
pregnant women reported anticipating being disapproved of in 27
papers. Within this context, it is unsurprising that women in many
papers felt embarrassed, uncomfortable, self-conscious, and exposed, as
is illustrated in Table 4.

Mothers noted the need to be ‘discreet’ as a form of protection
against visibly negative responses and confrontation that could arise
from breastfeeding in public, including perceived physical and sexual
threats (Battersby, 2007; Boyer, 2011; Chantry et al., 2008; Charlick
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et al.,, 2017; Grant et al., 2017; Helps & Barclay, 2015; Leahy-Warren
et al, 2017; Leeming et al, 2013; Lehto, 2019; Newman &
Williamson, 2018; Owens et al., 2018; Sheehan et al, 2019;
Stearns, 2011; Thomson et al., 2015). In addition to considering the
need for discretion in their own behaviour, some mothers who
breastfeed in public identified other women as breastfeeding in public
in a less appropriate way than they did (Boyer, 2011; Bueno-Gutierrez &
Chantry, 2015; Chantry et al., 2008; Charlick et al., 2017; Charlick
et al, 2018; Chopel et al, 2019; Grant, 2016; Jamie et al., 2020;
Leeming et al., 2013; Pallotti, 2016; Sheehan et al., 2019). This included
exposing more skin than was deemed essential (Chantry et al., 2008;
Charlick et al., 2017; Grant, 2016; Grant et al., 2017) or being seen to be
making a political point (Boyer, 2011; Leeming et al., 2013). In rare
cases, breastfeeding in public was viewed by other mothers as
inappropriate; or ‘sick and twisted' (Dyson et al., 2010, p. 146).
Conversely, a small minority of mothers reported feeling
empowered by breastfeeding in public (Battersby, 2007; Boyer, 2012;

TABLE 4 Mothers' negative feelings relating to their own experience of breastfeeding in public

(Charlick et al., 2019; Chopel et al., 2019; Isherwood et al., 2019; Schafer et al., 2019; Sheehan et al., 2019;

(Battersby, 2007; Boyer, 2012; Charlick et al., 2018; Charlick et al., 2019; Forster & McLachlan, 2010; Isherwood

Theme Subtheme Studies
Positive No issues
Stevenson, 2019).
Changing  ‘Got used to it’
et al., 2019; McKenzie et al., 2018; Prendergast & James, 2016).
Negative =~ Uncomfortable

(Andrew & Harvey, 2011; Battersby, 2007; Boyer, 2012; Brouwer et al., 2012; Bueno-Gutierrez & Chantry, 2015;

Self-conscious

Embarrassed

Exposing/sexual

Ashamed

Worried/anxious

Traumatic

Fearful

Paranoid

Charlick et al., 2018, 2019; Chiang, 2017; Dowling & Pontin, 2017; Dyson et al., 2010; Eni et al., 2014; Forster &
McLachlan, 2010; Grant et al., 2017; Helps & Barclay, 2015; Isherwood et al., 2019; Lee, 2019; Jamie et al., 2020;
Marsden & Abayomi, 2012; Mathews, 2018; McKenzie et al., 2018; Nesbitt et al., 2012; Owens et al., 2018;

Pallotti, 2016; Robinson et al., 2019; Sheehan et al., 2019; Stav, 2019; Thomson et al., 2015; West et al., 2017).

(Battersby, 2007; Boyer, 2012; Brouwer et al., 2012; Chiang, 2017; Charlick et al., 2017; Charlick et al., 2018; Dyson

et al., 2010; Forster & MclLachlan, 2010; Grant et al., 2017; Grant et al., 2019; Hauck et al., 2021;

Hinson et al., 2018; Jamie et al., 2020; Leahy-Warren et al., 2017; Leeming et al., 2013; Mathews 2018; McKenzie
et al,, 2018; Nesbitt et al., 2012; Newman & Williamson, 2018; O'Sullivan et al., 2020; Owens et al., 2018;
Pallotti, 2016; Prendergast & James, 2016; Robinson & VandeVusse, 2011; Shortt et al., 2013; Stav, 2019;
Thomson et al., 2015; Ware et al., 2014; West et al., 2017; Zhou et al., 2020).

(Battersby, 2007; Boyer, 2012; Brouwer et al., 2012; DeMaria et al., 2020; Dyson et al., 2010; Eni et al., 2014; Forster

& Mclachlan, 2010; Gallegos et al., 2015; Grant et al., 2017; Hauck et al., 2020; Helps & Barclay, 2015; Hinson,
et al,, 2018; Leahy-Warren et al., 2017; Nesbitt et al., 2012; Owens et al., 2018; Pallotti, 2016; Prendergast &
James, 2016; Robinson & VandeVusse, 2011; Sheehan, et al., 2019; Shortt et al., 2013; Stav, 2019; Swigart

et al.,, 2017).

(Brouwer et al., 2012; Bueno-Gutierrez & Chantry, 2015; Cato et al., 2020; Charlick et al., 2018; Chopel, et al., 2019;

Dyson et al., 2010; Eni et al., 2014; Forster & McLachlan, 2010; Grant et al., 2017; Hauck et al., 2021; Jamie
et al,, 2020; Leeming et al., 2013; Mathews, 2018; McKenzie et al., 2018; Pallotti, 2016; Robinson &
VandeVusse, 2011; Sheehan et al., 2019; Stav, 2019).

(Chopel, et al. 2019; Forster & McLachlan, 2010; Gallegos et al., 2015; Hauck, et al., 2020; Helps & Barclay, 2015;

Lehto, 2019; Owens et al., 2018).

(Boyer, 2012; Brouwer et al., 2012; Charlick, et al., 2018; Charlick, et al., 2019; Grant et al., 2017; Hauck et al., 2020;

Isherwood et al., 2019; Jamie et al., 2020; Lee, 2019; Mathews, 2018; McKenzie et al., 2018; Nesbitt et al., 2012;
Newman & Williamson, 2018; Sheehan et al., 2019; Stav, 2019; Stevenson, 2019; Swigart et al., 2017).

(Battersby, 2007; Boyer, 2012; Forster & Mclachlan, 2010; Grant et al., 2017).

(Boyer, 2012; Forster & McLachlan, 2010; Hauck, et al., 2020; Isherwood et al., 2019; McKenzie et al., 2018;

Thomson et al., 2015; Stav, 2019).

(Forster & McLachlan, 2010; McKenzie et al., 2018).
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Robinson et al., 2019). We inferred that a culture of intensive
motherhood, where infant demands were prioritised above maternal
comfort, provided an opposing counter-pressure and rationale for
breastfeeding regardless of a hostile social context (Charlick
et al.,, 2017; Condon et al., 2010; Dyson et al, 2010; Furman
et al, 2013; Gallegos et al., 2015; Grant, 2015, 2016;
Grant et al., 2017; Marsden & Abayomi, 2012; Stearns, 2011; Ware
et al., 2014), particularly in mothers who were not strongly margin-
alised as a result of their demographics (Battersby, 2007; Dowling &
Pontin, 2017). Some mothers and, to a lesser extent family,
subscribed to a view that babies' needs should be met on demand
(Battersby, 2007; Boyer, 2011; Brouwer et al., 2012; Charlick
et al., 2017, 2018; Condon et al., 2010; Dyson et al., 2010; Eni
et al., 2014; Grant, 2016; Leeming et al., 2013; Spurles &
Babineau, 2011). Furthermore, the potential for babies to cry and
disturb observers was noted as a particular justification for
breastfeeding in public spaces by some mothers (Andrew &
Harvey, 2011; Battersby, 2007; Cato et al., 2020; Charlick et al., 2019;
Grant, 2016; Hauck et al., 2020; Marsden & Abayomi, 2012;
Mathews, 2018; Swigart et al., 2017).

3.13 | Mothers' behaviour

In 37 studies that reported women's experiences, at least some of the
participants did not breastfeed in public. Conversely, participants in six
papers reported that they were able to breastfeed in public without issue,
with mothers in eight papers noting that they ‘got used to’ breastfeeding
in public as they became more experienced. Participants who reported
neutral or positive accounts included those who were multi-parous
(Andrew & Harvey, 2011; Battersby, 2007), more experienced at
(Battersby, 2007), had

(Alianmoghaddam et al., 2017), were from relatively privileged, white

breastfeeding supportive  partners
middle-class, backgrounds in the United Kingdom (Boyer, 2012; Dowling
& Pontin, 2017), had been exposed to a breastfeeding in public
intervention (Stevenson, 2019), or had been part of online breastfeeding
groups which engendered greater confidence (Robinson et al., 2019).
Five participants responding to a survey noted ‘no negative view' (Forster
& Mclachlan, 2010, p. 121), with a quarter of respondents in another
study noting that breastfeeding facilitated socialising outside of the home,
due to its greater convenience than bottle feeding (Nesbitt et al., 2012).
Additionally, ‘community breastfeeding champions’ were identified as
‘(achieving) breastfeeding success through their...lack of concern for the
opinions of others..." (Helps & Barclay, 2015, p. 133).

In the majority of studies reporting mothers' experiences of
breastfeeding outside of the home (n=49), women noted that they
breastfed in a highly self-aware way to protect themselves from the
hostile social environment, and also to protect observers from potential
discomfort; we termed this ‘doing it anyway’. This involved actualising
the need to be ‘discrete (sic) through a range of strategies
(Leahy-Warren et al., 2017, p. 106) including the use of clothing (Carlin
et al. 2019; Charlick et al., 2018; Grant et al., 2017; Hauck et al., 2020;
McKenzie et al, 2018; Newman & Williamson, 2018), shawls
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(Battersby, 2007; Charlick et al., 2017; Furman et al., 2013; Gallegos
et al., 2015; Grant et al., 2017; Robinson & VandeVusse, 2011; West
et al, 2017) or specific breastfeeding covers (Charlick et al., 2018;
DeMaria et al., 2020; Eni et al., 2014; Hauck et al., 2020; McKenzie
et al, 2018; Owens et al., 2018; Pallotti, 2016; Schindler-Ruwisch
et al, 2019; Schmied et al, 2019; Sheehan et al, 2019;
Swigart et al., 2017) to hide the maternal breast. Two mothers noted
panicking when their chosen shawl/cover had been left at home and
their baby needed feeding in public; both noted the support of their
partners during this single feed (Grant et al., 2017; Owens et al., 2018).
Only one mother reported that she refused to use a cover, due to it
being hot and reducing the visibility of her baby (Owens et al., 2018).

Having large breasts (Battersby, 2007; Grant et al., 2017), an
excess milk supply leading to leakage (Leeming et al., 2013), or being
inexperienced in the mechanics of breastfeeding (Boyer, 2011,
Brouwer et al., 2012), were all identified as additional challenges in
hiding breastfeeding. Infants could also contribute to making
breastfeeding more visible, including a baby who was ‘off and on’
the breast (Leeming et al., 2013, p. 463; Owens et al., 2018) or noisy
during feeding. One mother noted avoiding making eye contact with
strangers to prevent inadvertently opening an opportunity for
interaction (Dowling & Pontin, 2017), whilst others moved them-
selves into a more private area (Charlick et al., 2017).

Despite many women's self-conscious behaviour and attempts for
discretion, experiencing negative feedback from observers resulted in
some women never attempting to breastfeed in public again (Helps &
Barclay, 2015; Pallotti 2016). As a consequence, some women
therefore reported providing their infants with infant formula (Andrew
& Harvey, 2011; Eni et al.,, 2014; Forster & McLachlan, 2010; Grant
et al., 2017; Leeming et al., 2013; Owens et al., 2018; Robinson &
VandeVusse, 2011) or expressed breastmilk (Grant et al., 2017; Leeming
et al, 2013), or undisclosed ‘milk’ from a bottle (Battersby, 2007,
Boyer, 2012; Dyson et al, 2010; Helps & Barclay, 2015; Nesbitt
et al., 2012; Pallotti, 2016) in public spaces. In one case, a woman noted
that negative feedback from breastfeeding in public was the reason for
her stopping breastfeeding earlier than she wanted to, when her baby
was 3 weeks old (Boyer, 2012). By contrast, lockdowns associated with
the COVID-19 pandemic in the United Kingdom were associated with
providing more privacy which enabled women to avoid public
breastfeeding, but also resulted in some mothers lacking the skills and
confidence to breastfeed in public once lockdowns were removed
(Brown & Shenker, 2021).

Other mothers who continued breastfeeding moved to only using a
‘private’ or semi-private space (Nesbitt et al., 2012; Owens et al., 2018;
Shortt et al., 2013; Thomson et al., 2015) where available, including
mother and baby rooms (Battersby, 2007; Boyer, 2012; Brouwer
et al., 2012; Charlick et al., 2017; Helps & Barclay, 2015; Spurles &
Babineau, 2011) and toilets (Helps & Barclay, 2015; Leahy-Warren
et al.,, 2017; Leeming et al., 2013; Marsden & Abayomi, 2012; Robinson
& VandeVusse, 2011; Shortt et al., 2013; West et al., 2017). Some
mothers reported using their cars as a place to breastfeed when away
from home, and when it was parked in a sufficiently discreet place
(Furman et al., 2013; Helps & Barclay, 2015; Leahy-Warren et al., 2017;
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Leeming et al., 2013; Robinson & VandeVusse, 2011; Shortt et al., 2013;
Spurles & Babineau, 2011; West et al., 2017). This was not reported to
be a satisfactory solution in any of the papers, and it was explicitly
stated that this was unpleasant or inconvenient in several instances
(Furman et al., 2013; Shortt et al., 2013; West et al., 2017). A further
protective strategy adopted by a minority of mothers was to only
breastfeed in public in the company of other breastfeeding mothers
(Charlick et al, 2018; Isherwood et al, 2019; Newman &
Williamson, 2018; Stav, 2019) or on days when they felt able to cope
with a potential confrontation (Mathews, 2018). In very rare instances,
women confronted those who responded negatively to their breast-
feeding, including one woman whose neighbour criticised her breast-
feeding in front of her (Leahy-Warren et al., 2017).

The alternative behaviour described by mothers and pregnant
women to hide the maternal breast in public spaces was for
breastfeeding mothers to stay at home (Boyer, 2011; Forster &
McLachlan, 2010; Leeming et al., 2013; Owens et al., 2018), which was
isolating (Andrew & Harvey, 2011; Dyson et al., 2010; Nesbitt et al., 2012;
Pallotti, 2016; Thomson et al., 2015), bad for maternal mental health
(Andrew & Harvey, 2011; Boyer, 2018; Nesbitt et al., 2012) and difficult
if mothers had older children (Andrew & Harvey, 2011). Women
breastfeeding older infants sometimes restricted breastfeeding to the
home (Dowling & Pontin, 2017; Stearns, 2011).

4 | DISCUSSION

Our thematic synthesis of 71 studies, reported in a total of 74 papers,
covered over 17,000 mothers from 12 OECD countries. We
identified five areas that influenced mothers' thoughts and behaviour
in relation to breastfeeding in public: legal systems, intersectional
inequality, knowledge, beliefs, and the social environment. Each of
these themes contained barriers and facilitators, although limited
attention was paid to the macro-level influences that we identified—
the legal system and structural inequality. Furthermore, the attention
of observers was firmly focused on mothers as sexualised women,
rather than as caregivers to infants who needed food within the
mother-baby dyad. We strongly identified anti-breastfeeding beliefs
in the majority of the members of the public within the qualitative
studies included in this review, which we inferred as originating from
lack of knowledge of the needs of infants in relation to feeding and
normal breastfeeding behaviour, alongside the sexualisation of
breasts and the mistaken belief that breastmilk was a biohazard.
Partners, family and friends were sometimes supportive, but other
times discouraged breastfeeding in public. Limited research had been
undertaken on the views of staff working in public spaces but, within
the included studies, staff did not feel fully comfortable supporting
breastfeeding in their workplace.

Mothers identified that the built environment often resulted in no
‘good’ place to breastfeed, although places with comfortable seating and
a ‘safe’ feeling atmosphere were identified in a minority of studies.
Additionally, mothers were mixed in their opinions regarding the value

of mother and baby rooms, which could feel supportive, but were also
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inaccessible and unsuitable in many ways. The majority of mothers felt
negatively about breastfeeding in public and anticipated conflict. Many
reported negative behaviours directed towards them or other mothers
they knew when breastfeeding in public including looks, tuts, negative
comments and occasional touching. Positive experiences were
described much less frequently. As a response, mothers avoided
breastfeeding in public, or did so ‘discreetly’ using clothing and covers
designed to minimise the view to strangers. Maternal knowledge of legal
rights protecting breastfeeding appeared to be a facilitator for
breastfeeding in public in a small number of studies.

Our synthesis highlighted a large range of barriers, and rather fewer
facilitators, to breastfeeding in public. Within this context, mothers'
avoidant and highly self-aware breastfeeding in public behaviour should
be viewed as a functional and protective response to a hostile
environment, in urgent need of change. Existing interventions included:
peer supporters spreading knowledge (Condon et al, 2010), The
Breastfeeding Welcome scheme (Stevenson, 2019), and approaches
using crowd-sourced information and mapping technology to find
‘supportive’ (Simpson et al, 2016, p. 2) or hidden spaces for
breastfeeding (Shankar et al., 2019). Based on our thematic synthesis,
however, we believe that changes to the built environment alone, such
as the use of pods and mother and baby rooms, may undermine
breastfeeding in public in a wider sense by hiding it from public view
(Battersby, 2007), and thus we do not recommend this strategy.
Accordingly, instead of directing interventions towards mothers who
exist in a hostile context, the narrative around breastfeeding in public
should be reframed around the needs of the baby, as facilitated by its
mother, rather than as something the mother does to meet her own
needs. Theoretically informed interventions should be developed to
spread this narrative among the public (Skivington et al., 2021).

Core elements that should be addressed by interventions include
increasing knowledge among the general public to reduce the
continuing presence of negative beliefs suggesting that breastfeeding
is sexual, and that breastmilk is a contamination threat. This would
directly aim to reframe beliefs centred around mothers' sexuality,
illuminating the importance of breastfeeding in public for babies’
nutrition. Social media campaigns may be of value (Giles, 2018), as well
as changes in legislation and enforcing existing rights to breastfeed
contained in legislation. We hypothesise that when the social
environment is more welcoming, the limitations of the built environment
will have less impact on where mothers feel that they can breastfeed. It
is well established that appropriately tailored face-to-face support
provided to breastfeeding mothers increases breastfeeding duration and
exclusivity (McFadden et al., 2017). These principles could be used in
relation to building confidence to breastfeed in public, alongside more
general support on how to physically breastfeed.

Feminist theories, used in several included studies, explain the
social discomfort around breastfeeding in public as arising from a
patriarchal society which is not appropriately set up to meet the
needs of women, let alone mothers (Ahmed, 2017). This particularly
affects mothers from marginalised groups, including young, Black,
further
(Crenshaw, 1989). This discomfort has been explained using a wide

and Disabled women, who can be stigmatised
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range of mid-range theories, including Goffman's social interaction
(Brouwer et al., 2012), liminality (Dowling & Pontin, 2017), Sara
Ahmed's affect (Boyer, 2012), Foucault's heterotopian space
(Rose, 2012), Lazare's shame (Thomson et al., 2015), power and
poverty (Groleau et al., 2013), and Heidegger's concept of they
(McBride-Henry, 2010). In addition, mothers themselves, in attempt-
ing to maintain their own ‘good mother’ identity, were involved in
generating and sustaining stigma in relation to those who breastfed in
a way that was perceived as being less modestly than they did. The
phenomenon of ‘othering’, identified and linked to the generation of
stigma more than half a century ago (Goffman, 1959), has already
been considered in one paper (Brouwer et al., 2012), and is worthy of
further exploration within the context of breastfeeding in public.
Collectively, this theorising highlights the importance of power and
stigma in guiding infant feeding in public views and behaviours, and

feminist theories may be valuable in developing new interventions.

4.1 | Strengths and weaknesses

Our analysis of 71 studies from 2007 to May 2021 followed rigorous
systematic review and evidence synthesis (Thomas & Harden, 2008)
procedures through a series of meetings between a team of infant
feeding researchers from varying disciplinary backgrounds. The
synthesis highlighted considerably more barriers to breastfeeding in
public than facilitators. This may be because the majority of papers
included were concentrated in three high-income counties—United
Kingdom, United States and Australia—within the 38 OECD countr-
ies. Countries where breastfeeding rates are considerably higher
than, for example, the United Kingdom (such as the Nordic countries)
were not included in our systematic search. This could be because of
the English language focus of our systematic literature search, or the
lack of problematisation of breastfeeding in public in countries with
higher breastfeeding rates. In addition, our restriction to only journal
articles and books will likely have excluded grey literature which
could have shed additional light on interventions available at national
and local levels within OECD countries. Whilst research was included
that focused on marginalised groups including Black, Indigenous, Fat,
young and low-income women, there was very limited content
identified as originating from mothers of minority sexual orientations,
and no content from trans men, nonbinary, and other minority gender
identities for whom breastfeeding (or chestfeeding) in public may be
further stigmatised. Finally, only a small amount of evidence was
included based on perceptions of ‘safe’ spaces to breastfeed, and
there is an urgent need for further research into women's views and

experiences of positive breastfeeding in public experiences.

5 | CONCLUSION

Our systematic review of experiences of women from OECD
countries has identified a wide range of barriers to breastfeeding in
public spaces. Mothers’ thoughts and behaviour in relation to
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breastfeeding in public are often a functional and protective response
to embarrassment, discomfort, shame, and anxiety resulting from a
hostile social environment. Breastfeeding is a gendered behaviour
and exists within a patriarchal culture where gendered stigma
interacts with other characteristics such as racism, ageism, and
classism. Less marginalised mothers are known to breastfeed for
longer which may be due to them experiencing society as less
stigmatising in relation to breastfeeding. Interventions to promote
breastfeeding in public—particularly focused on improving legal
support, increasing societal knowledge, and decreasing stigma
associated with the maternal breast—may hold promise. As with
much of the research related to breastfeeding, there is an urgent
need for appropriately funded investment to develop and evaluate
interventions that specifically target the social and physical environ-
ment, rather than focusing solely on individual-level interventions

that target mothers' (rational) beliefs, knowledge and attitudes.
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APPENDIX A: MEDLINE SEARCH STRATEGY
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2. (infant feed* or breast feed* or breastfeed* or breast-feed* or breast
fed or infant fed).mp. [mp=title, abstract, original title, name of
substance word, subject heading word, keyword heading word,

(Continues)
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protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

. Milk, Human/
.lor2or3

. exp Social Environment/
. exp Social Norms/

. public space*.mp. [mp=title, abstract, original title, name of substance

word, subject heading word, keyword heading word, protocol
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exp space perception/
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