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FOREWORD

Chtonic Fatigue Synd-tome is descdbed as an illness thât produces a marked reduction in

activity and an increase in mental fatigue. The conditiorr, as the name suggests, is chronic

in nature and is of sufficient severity to cause substantial functional impairment to the

sufferet and exerts a significant financial dtain on healthcare and welfare resources. It

was the culmination of these factots which prompted the call fot struchrred and wide-

ranging programmes of tesearch in the United ICngdom. The research project described

in the following chaptets was conducted in response to this call. The preliminary

nauative begins with a brief introduction to the project's scope, a descrþtion of the

clinical setting fot the project and the participants taking part and will end with an

account of my involvement in the research.

I The Cardiff Chronic Fatigue Syndrome (CFS) Research Project

The submitted work draws on findings ftom two successive research projects into

Chronic Fatigue Syndtome (CFS) conducted as part of the Cardiff CFS Research Project:

1. 'The role of psychosocial factors and recutrent infection in the pathogenesis of the

Chtonic Fatigue Syndtome' funded by the Linbury Trustl

2. 'Healthcare evaluation and assessment of patient education in Chronic Fatigue

Syndrome' funded by the Gatsby Foundatìonl.

The research was conceived as a ditect result of â report from a consensus meeting in

1990 (Sharpe,etal.,1991). Thismeetingof.amulti-disciplinarygroup of eminent

I The Linbury Trust and the Gatsby Foundation form part of the Sainsbury family's group of charitable

trusts which has been an important patron in CFS research.
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scientists at Green College, Oxford aimed to provide more structure for the definition of

this illness (and nomenclature used), the type of person affected, the symptoms it

presents and the direcdon of future reseatch (Sharpe et al., 7997). The meeting produced

a set of guidelines which would shape the natute and direction of future studies and

concluded that 'The contributors hope that these guidelines will provide a basis fot

fruitful research studies and for inter-discþIir"ry collaboration essential to this field of

research. The gurdelines are preliminary and will undoubtedly require futthet tefinement

and revision' (p. 121).

This pivotal report will be discussed in greater detail in the cdtical analysis as it identifies

the gaps within the scientific knowledge that existed at the time and, thetefore, shaped

not only the nature of the Cardiff project, but the majority of the CFS studies conducted

in the UI( Moreover, the report was instrumental in the inception of a specialist out-

patient clinic at the University Hospital of \X/ales.

H The CFS Oul-þatient Clinic

The CFS out-patient clinic was established in 1991 by Professot Sir Borysiewicz and

supervised by the Department of Medicine's Section of Infectious Diseases. Primariþ

designed as â reseârch vehicle and initially funded by the Linbury Trust, the clinic

accepted patients from the primary healthcate setting by standard National Health

Service (ltTHS) referral. Each refered patient wâs âssessed by a research tegistrar who

completed a fulI clinical history and examination on a standatdised pro forma. The

major features of the disease, such as the natute and duration of fatigue and precþitating

factors of disease exacerbation, wete recorded. Standard clinical and biochemical

investigations (including erect and supine blood pressure, echo cardiogram and physical

examination, full blood work, viral screen and immune status) were petfotmed in otder
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to determine possible mechanisms for the illness and to rule out othet diseases

presenting with clinical fatigue.

The temit of the clirric also encompâssed investigations into the natute and extent of

behavioural and immunological abnormalities associated with the synd-tome and the roles

of: psychosocial factors in modifying the features and persistence of the illness; reculrent

infections in the persistence of the disease; and the above factors in influencing the

efficacy o f bo th convention aI and alternative thetapies.

Initial studies into the psychological nature of this disotder were conducted at the Health

Psychology Research Unit at the University of Wales College Catdiff and the Health

Psychology Research Unit at the Univetsity of Bristol. The lattet stages of the project

were conducted at the Centre for Occupational and Health Psychology at Cardtff

University. Each stage of the reseatch was supervised by the Directot of the reseatch

unit Professor Smith who was Principal Investigatot along with Ptofessor Sir

Borysiewicz.

Unfoftunately, closure of the outpatient clinic in 2001 tesulted in a shift of tesponsibility

for CFS management back to primary care where, as sufferers are well 
^w^te, 

treatment

becomes somewhat of a lottery. Methods for diagnosing and managing CFS temain

controversial as is indeed the very existence of the illness. The problems associated with

these issues are discussed in the rnain body of wotk along with factors surtounding

recovery from the untteated illness.

The tesearch projects described in the submitted Thesis has offered me an oppotunity

to investigate a controversial and often misunderstood illness. As indicated in the

chapters that follow, although relatively rare, Chtonic Fatigue Syndrome presents myriad

symptoms of varytng severity which causes extreme distress, not only to the individual
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sufferer, but to the ftiends and family of those it affects. In spite of this, the participants

involved in the studies offered tfrei¡ unwavering suppott to this long-term undetaking.

The Thesis will begin by stating the Univetsity of \üales'tequi.tements fot the awatd of

PhD by Published Wotks and will go on to provide a brief overview of the submission.

This will be followed by a cdticai anaþsis which aims to place the body of wotk into a

scientific context and identify its contdbution to the existing knowledge base. The

Thesis wül end by examining possible directions for future reseatch in light of the

findings detailed in the body of wotk.

II Acknowledgements

To Dt Llewelyn and Mr Sadlier for allowing me the oppotunity to attend consultations

and for imparting their substantial knowledge and insight into the illness that is CFS.

Most importantly, to all the people who took pat in the reseatch.
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CRITICAL ANALYSIS

The tesearch discussed in the Thesis contributes to the development of valid

mânâgement guidelines for Chronic Fatigue Syndrome (CFS) based on the principles of

evidence-based research. This wide-ranging ptoject descdbes developments in the

following areas:

1.. The study of the disease, its impact on and the substantial ptoblem it causes for

primary and second^ry c re, patients, families and society by evaluating patient

petceptions, beliefs and tesponses to healthcate in South \Wales;

2. The documentation of the cuffent position, development of case definitions and

conducting biopsychosocial research on assessment and pathogenesis of the

disease;

3. The identification of patient characteristics associated with successfril treatment

outcomes;

4. The development of a sttategy for evaluating healthcare ptovision for CFS;

5. The evaluation of healthcate services for patients with CFS both in \X/ales and

across the United I(ngdom.

This tesearch was not investigating the aetiology of the illness as analyses wete conducted

retrospectively. Rather the aims of the ptoject weÍe to delineate subgtoups within CFS

and to examine whether specific outcome measures act as good objective markers of

clinical improvement and, mote impottantly, to explote therapeutic options available to

such patients.



t. An Evaluation of the Field of Study

In order to undetstand the controversy surrounding this illness it ís necessary first to

considet the historical context. The history of the illness currently referred to as Chronic

Fatigue Syndtome (CFS) st¡etches back ovet many yeats. The illress has been re-defined

ovet time and this is reflected in the changes in nomenclature used to describe it and the

way in which the scientific community has chosen to tesearch it. Wessely presented an

histotical background of the illness in a supplement dedicated to Post Viral Fatigue

Syndrome (the name used for chronic fatigue atthat time) in the British Medical Bulletin

in 1991 (\Øessely, 1991). His in-depth essay charted, not only the emeigence of the

illness in the medical literature, but went some way to explain the cultural attitudes

towards this type of condition in society. It wili be used here to draw attention to the

magnitude of the problem unexplained fatigue has posed to the medical profession itsel(

and to suffetets and carers also.

The evaluation of the litetature will then discuss the ways in which experts in the freld

have tded to untavel the complex mechanisms which may be responsible for causing the

ill¡ress andf or. maintaining it as well as investigating factors associated with it. Following

on from this, the development of management and treatment strategies will be discussed.

To place these subjects within the context of the papers being presented in the proposed

Thesis, thtee major mile-stone publications responsible for driving this research forward

in the UI( will be teviewed.

'l ./ The Emergence of Chronic Unexþlained Fatigue in the Medical Lilerature

The disease first came to prominence in the medical lìterature in the mid-nineteenth

century (circa 1860-1880) and was descdbed as a weakness of the nervous system -

neutasthenia. Neurasthenia, as the name suggests, was odginally grounded within the
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emerging discipline of Neurology. Irutially, experts in the field believed that the disease

affected only the most intellectual and hard-wotking members of the highet social classes

and was viewed as a consequence of raised expectad.ons btought about by the rise of

Capitalism. It was later descdbed as exhaustion of the central nervous system attributed

to the failure of cerebral blood flow, a deficiency in energy sources, a genetic fault ot the

excessive demands made on the body by toxic, metabolic or infective agents (Cobb,

1920; Foster, 1900; Petshing, 1904). In1920, Cobb went on to stâte that Neurasthenia

wâs: 'a condition of nervous exhausd.on, characterised by undue fatigue on slightest

exerd.on, both physical and mental, with which are associated symptoms of abnormal

functioning, mainly referable to disorders of the vegetative nervous system' þ. 920). As

a consequence, treâtments centred on those aiming to stimulate the fatigued system or to

sedate over-activity, to replace lost enetgy by the application of electtical stimulus or to

recuperate lost energy (the rest cure).

The diagnosis of neurasthenia declined shottly afterwatds when dissenters began to

question the organic basis of the disease. It became viewed as a diagnosis made: 'for the

comfort of the relatives and peace of mind of the patient' (Risien, 7973,p.925) as it

avoided the stigma of psychiatric illness and treâtment in an asylum. Such cornments

u/ere responsible fot the gradual shift in tÏe search fot an aetiological explanation from

within the discipline of Neutology to that of Psychi^ry. This was accompanied by

modifications to the definition of the illness to one of a mild melancholic, anxious or

depressive state together with a concomitant change in possible treatments offeted. The

fust Occupational Therapy progrâmmes were being developed at thtt time and activity

(or exercise) with complementary psychotherapy began to replace the test cure and

sanatoda (Hall, 1905). Due to the lack of a cellular basis for the fatigue, rest was believed

to be unnecessary and ill-advised, Symptoms of the illness were now mote likely to be

a
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described as psychological. Tetms such as 'painful fatigue'wete teplaced by terms such

as 'anhedonia' (\dyerson,7922). Moreover, Tinel (1941) stated tha;t 'all. neurasthenic

stâtes are in reality depression - perhaps minor, attenuated, atyptcal, masked, but always

fotms of anxious melancholiz' (p, 926).

Despite the change in the way the illness was being viewed, some reseatchets continued

to seatch for an organic basis to the illness. Eatly research had zbeady referred to

neurastlenia as the toxic state and a link with infective agents was thus made (Van

Deusen, 1869 for example). The observation that the illness often followed an infection

(most noticeably influenza) Ied to the emetgence of the tetm Post Viral Fatigue

Syndrome GVFS). However, it quickly became clear that this neurasthenic condition

could follow any viral infection, especia\ whete co-morbid anxiety or depression were

manifest (Ash, 1909; Lane,1906). Nevertheless, tlris did not dissuade continued reseatch

into possible causes due to infection. As tecently as 1985, researchets teported findings

suggesting that the Epstein-Barr virus @,BÐ was the causative agent leading to the

introduction of the label 'chronic Epstein Batr infection' to the gtowing list of names fot

this baffling disease (Straus, et a1.,7985).

Anothet diagnosis of chronic fatigue which has generated great interest within the

scientific community and society is Myalgic Encephalomyelitis (l\4E). This tetm was first

used in 1955 following a mystedous outbreak of a fatiguing illness which afflicted the

majodty of staff at the Royal Ftee Hospital in London (as documented by Ramsay in

1986). This so called benign myaþic encephalomyeütis was thought to be infectious in

natufe (tVledical Staff of the Royal Free Hospital,7976). These claims could not,

however, be substantiated and wete famously contradicted by McEvedy and Beard who,

whilst agreeing that the outbreak was contagious, considered that the contagiorl wâs orle

4



of mass hysteria (l\4cEvedy & Beard, 1970). As both represent uncorroborated

viewpoints the matter remains unresolved but contend.ous.

The incidence of ME as an epidemic waned over time with sporadic cases coming to the

fote (Smith, 1989). Dudng the 1980s, these intermittent câses became more widespread

and the outlook fot the individual sufferet became bleak. In a repeat of the route taken

by neutasthenia, the fatigue experienced in ME was ât first thought to be neuromuscular

in origrn and tteatments once again centred on the rest cure. However, although the

theories put forward were supported by data from electromyography (EMG) and nuclear

magnetic resonance CItTMR) studies, doubt remained as to thei¡ validity (see Jamal &

Millar, 7997 for a review). It was then believed that the illness was caused by changes to

the central nervous system (CNS) and, in almost 
^ 

rcpe t of what occurred previously in

the history of unexplained fatigue, the aetiological route of ME finally ardved at the

psychological. ME temains the name of choice fot the majodty of support groups with

some offering tacit acknowledgement of its current nomenclature by refering to the

illness as CFS/ME.

The term Chronic Fatigue Syndrome first appeared in the medical literature in 1983 in

both the USA (although the term chronic fatigue and immune defrciency syndrome

(CFIDS) was more likely to be used by patient gtoups) and Australia (Homes, et a1.,1,988;

Lloyd et al., 1988). Unlike neutasthenia and ME, initial research into the aetiology of CFS

centred on the role of viruses, namely the Epstein-Barr virus (responsible for causing

ìnfectious mononucleosis) in the USA and entetoviruses (origrnalty the polio virus) in the

UK.

The substantial body of tesearch investigating the aetiology of CFS and the identifrcation

of biological diagnostic matkers conducted over mâny yeats has been to no avail.

Indeed, early reports of an association between the illness and a number of possible
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câusâtive infective agents have unfortunately not been substantiated pismukes, et al.,

1990; Straus, et a|.,1988). That said, persistent viral infection had been suggested as a

possible mechanism for perpetuation of the illness (Atchatd, et a/., 7988; Bowles, 1993;

Cunningham, et a1.,1990). Futthermore, studies indicating increased susceptibility to

infections in patients suffering psychological stress may also explain the citcumstances

seen in CFS (Cohen, et a/.,1993; Cohen, et a/.,1991; Cohen & Williams, 1991). In fact, a

major impact of the disease on the patient has been descdbed as one of a 'chtonic,

tecuring, flu-like illness' pubois, et a1.,1.984;Jones et a1.,1.985; I(omatoff, 1991; Sttaus,

et a1.,1.985). A.necdotally, CFS patients frequently report symptoms of tecurtent

infections and these infections have been implicated as a possible means whereby the

ilhress is exacerbated (Smith, 1991) although such claims have not been tested undet

controlled experimental conditions.

The lack of evidence (once again) pointing to an organic basis fot the ill¡ess did not,

howevet, result in a decline in scientific interest. The incidence of CFS was rising in the

UI( and primary and secondary healthcate ptovidets were coming undet incteasing

pressure to offet a service to these suffeters. But for the NHS to ptovide a sewice fot

patients, fufthet reseatch was needed to understand the factots associated with the illness

and also factors identifred as being responsible fot perpetuating it togethet with an

apptopriate clinical management strategy. The narrative that follows discusses the thtee

publications judged most influential in shaping the natute and direction of the Cardiff

CFS Ptoject and ptovide the ftamework within which the body of teseatch is evaluated.

The first, the 1991 Guidelines for Research (Sharpe, et a1.,7997), aims to set out a

detailed descdption of the illness in order to facìTtate the investigation of possible

mechanisms causing zndf or perpetuating it.

/.2 Milestones in the L.iteraturv Sbaþing the Dircction of Chrunic Þ-atigae Slndrune Research

6



i) Guidelines for Research

In 1990 a meeting, in Oxford, of leading experts within the freld of CFS study (including

Professors Smith and Borysiewicz) ptoduced a draft consensus document recommending

guidelines fot future research into the syndrome (Sharpe, et a1.,1.997). The purpose of

the meeting was to ptovide a platform in order to bring clarity to the contradictory

findings from previous multi-disciplinary research: 'The aim of the meeting was to seek

âgreement amongst research workers on recornmendations for the conduct and reporting

of futute studies of patients with chronic fatigue. Specifically we set out to aglee on

which patients should be included, how such studies should be approached and on the

minimal data that should be repoted' (p. 119). In a paper documenting the meeting, it

was acknowledged that although an increasing amount of research was being conducted

into CFS, the diversity of the disciplines involved, togethet with the differing criteria

being used to define the illness, meant that studies were not always comparable:

'Agreement on case definition and assessment methods is necessary if ptogtess is to be

made'(p. 118).

In an introduction to the Guidelines, the report discussed issues surtounding the

definition of the ilLness and, in particular, the lack of agteement when describìng the

groups of patients being studied. This discord, as suggested previously, was primarily

due to the range of illnesses included within this syndrome such as benign Myaþic

Encephalomyelitis, chronic infectious mononucleosis, Post Viral Fatigue Syndtome,

Royai Free disease and Chronic Fatigue Syndtome. ,{lthough patients suffedng ftom

these conditions present with similar symptom patterns, the descdption of each

syndtome differed sufficiently to make meaningful comparison between studies

unfruitful. Moreover, among other things the description of sampling metJrods, the use
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of compadson groups, inadequate study desþ and unreliable assessment measures were

cited as probable bariers to conceptual agteement in CFS research (Sharpe et a/., 7997).

The report aimed to addtess these issues in the first instance by setting out a preliminary

teseatch glossary providing provisional definitions of the major symptoms experienced,

namely fatigue, disabilty, mood distutbance, myalgla (muscle pain) and sleep disturbance.

It was then recommended that each of these five symptoms should be considered

sepatately. There was the need for accurâte, detailed descriptions of each symptom. The

fatigue experienced in CFS can be both mental and physical (for example, mental fatigue

can be chatactedsed by low alertness and physical fatigue as a lack of energy or strength

in the muscles). Following on ftom this was the need to delineate the way in which each

symptom should be distinguished fiom others (for example, the symptom of fatigue

being distinguished from one of low mood). Addressed next wele the criteria for rating

each symptom's Presence (fot example, the fatigue experienced should have significant

effect on â person's functioning). Finally, it was acknowledged that it may be necessary

to describe each symptom in additional detail (for example, the fatigue expedenced could

be described as mild, moderate or severe).

The report went ofl to acknowledge that there were no clinical signs that couid be used

to chatactetise the illness. It was recommended, however, that the absence or presence

of signs should be documented. It was further proposed that the condition should be

defined âs one of two syndtomes: either Chronic Fatigue Syndrome or Post-infectious

Fatigue Syndrome @IFS). PIFS was defined as a sub-type of CFS which followed or was

associated with an infective episode. The definition of CFS proposed and agreed at the

meeting formed the basis of the Oxford criteria which, in itsetf, was a major milestone in

recent history of our understanding of the illness (Sharpe et a/., 7997).
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The report tllen considered other salient issues highlighted as barders to conceptual

conformity in CFS research. In order to minimise sampling bias, the guidelines proposed

randomisation or consecutive rcferøl as the preferred methods of patient selection. The

need for both cross-secdonal and longitudinal study designs was also encouraged: 'the

former (cross-sectional) to establish associations; and the lattet (ongitudinal) to

demonstrate tempotal sequence (e.g. of infection and symptoms)'(p. 119). Finally the

report stressed the need for reliable, valid and reproducibie measures to âssess the illness:

'Reliable measures of subjective fatigue and of disability ate lacking and require

developmenC þ. 120).

The 1991 consensus report provided a structured method for categorising CFS and

produced coherent guidelines for both clinicians and tesearchets in the freld. The

contributors' expectation: 'to provide a basis for fruitful tesearch studies and for inter-

disciplinary collaboration essend.al to this field of research' þ. 721),werc fulfilled in the

years that followed.

The lack of scientific evidence to suggest a possible cause coupled with the distinct

absence of a physical diagnostic tool has ptompted reluctance by cetain sections of the

medical profession to accept CFS as a bonafde ill:ness. Äs the gatekeepers to the widet

medical profession, General Practitioners (GPs) have the power to grant ot deny patients

access to specialist care solely depending on their particulat view point. Practitioners

sceptical about CFS would, for example, be less likely to tefer patients to second^ry care

than those more receptive to such illnesses.

Anecdotal âccounts ftom the CFS ouçatient clinic in Cardiff uncovered a pattern to the

course interviews between patients and their GPs took when the ilLness first began

manifesting itself. Firstly, patients teported that the doctor would initially carry out

physical examinations and a vadety of blood tests. As dme went on, with test results
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showing no organic cause for their illness, GPs began to insist that "thete is nothing

wrong with you", with the inference often being that the patient should "pull themselves

togethet" or "just go out and enjoy yourself, try to forget about it". By exptessing doubt

on the very existence of the illness and an obvious lack of awâreness of specialised

knowledge, GPs were perpetuating a breakdown in any telationship occurring between

patient and doctor.

In an attempt to tectify this, the English Chief Medical Officer (CMO) established aJoint

Working Group Committee between the Royal Colleges of Physicians, Psychiatrists and

General Practitioners to inform medical opinion (R.oyal Colleges of Physicians,

Psychiatrists and General Practitioners, 1996; \7essely, 1,996). Members of the

committee had working experience of CFS and the majority were actively involved in

research. The committee was instructed to be guided by evidence-based medicine and

for any tecommendations made to be supported by published data together with clinical

experience.

ü) Joint \Øorking Committee of Royal Colleges of Physicians, Psychiatrists and Genetal

Practitioners

The committee consideted that Chronic Fatigue Syndrome was the most appropriate

term for the illness as: 'This can be opetationally defined, a prerequisite fot clinical

research. It is a short and âccurate label, free ftom unptoven aetiological ciaims'

flX/essely, 1996, p,498). The report went on to reject the tetm ME as it was believed that

it: 'erroneously endorses the existence of a specific pathology fot which thete is no

evidence' þ. 498). The committee agreed that thete v/âs no clear evidence to support the

causative role of viral infections and, whilst accepting that EBV infection may result in

chronic fatigue, agreed that the aetiology of CFS was multi-factorial þoth physical and

psychological). One key point made in the repott included inconsistent reporting of the
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cognitive impairments associated with the illness: 'Futthet tesearch should be encouraged

into neurobiological aspects of CFS, using adequate case definitions, sample descriptions

and assessment of confounders' þ. 500). The repott also set out a list of essentiai skjlls

necessary for service providers including the need for rehabilitation programmes which

were tailored to the needs of the patient and delivered by members across a nnge of

disciplines. Recommendations were also made that healthcate providers should: 'remain

informed about current evidence on CFS' (p. 504). The committee expressed the belief

that the majority of cases should be managed in primary care znd stressed the importance

o f the doctor-patient relationship.

The Joint Working Gtoup report wâs not well received by some patients, catets and

voluntary otganisations. This was mainly due to the dismissal of the term ME by the

Royal Colleges and, what was consideted by some, ân over-emphasis of the psychological

aspects of the ilLress. This led to the CMO commissioning a new Working Group in

1998. The CFS/ME Wotking Group was made up of reptesentatives from healthcare

professionals, academics, patients, carers and support groups.

üi) The CFS/ME Wotking Gtoup

The CFS/ME Wotking group wete g'iven the brief to: 'review management and practice

in the field of CFS/ME with the aim of providing best practice guidance for

professionals, patients and carets to improve the quality of care and treatment fot people

with CFS/ME' (CFS/ME Wotking Group, 2002, p.2). The Working Group considered

that there were Frve areas that needed to be addressed with some urgency. First was the

recommendation that NHS and healthcare professionals should recognise the existence

of the illness and that the terminology used to describe it should be teviewed. Next was

the recomrnendation that all healthcare ptofessionals should have the knowledge,

awareness and undetstanding required to assess, m^fl^ge and support patients. The

11



report also indicated that thete should be sufficient specialist expertise available to

support pdmary and second^ny c re in this. ,{. futther ptoposal was the ptovision, by

each Strategic Health Authority, of a secondary and terizry cate service together with

ìncreased training and education of healthcare ptofessionals. The final recommendation

made by the \Torking Group was the need for a futther programme of research into

CFS: 'Goveffi.ment investment in research on CFS/ME should encompass health-

services research, epidemiology, behavioutal and social science, clinical tesearch and trials

and basic science' (p. 69).

The report went on to specify the direction of future reseatch highlighting six areas of

importance including aetiology and pathogenesis of the illness together with its

epidemiology and natural histo{, the identif,cation of chatacteristics and/or subgroups,

the assessment of potential therapeutic interventions (including symptom control) and

the development of apptopriate outcome measures for clinical and research use, The

finzl zrez of research highlighted by the report was the need for further investigation of

the efficacy (and cost-effectiveness) of diffetent models of cate. Although the Working

Group acknowledged that there was no cure available fot sufferers with CFS, it identified

three possible management options - Cognitive Behaviout Therapy (CBÐ, graded

exercise and pacing. In graded exercise a therapist aims to, wotk with the co-operation

of the patient, gradually increase activity. The term pacing is used to descdbe a method

by which the sufferer strikes a balance between activity and rest in order to conserve

energy. Compadsons between the benefits of counselling and these three rehabilitative

apptoaches were also recommended (CFS/ME Working Group, 2002).

The Working Group report, although wide tanging, appeated to suggest that scientific

knowledge around CFS had not advanced a great deal since the Oxfotd conseflsus

meeting had ptoduced their guidelines n 1991 (Sharpe et a1.,7997). Similarly, the
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implication was made that ill¡ress management and the way in which padents were

viewed by healthcare professionals had not changed in light of the 1996 repott (R.oyal

Colleges of Physicians, Psychiatrists and General Practitionets, 1996). However, this

report also coutted controversy and publication was delayed when fout key group

members (two psychiatrists, a public health doctot and a nutse therapist) resþed. The

four membets stated that they had resþed because: 'the report plays down the

psychological and social aspects of the condition and concentrates on a medical model'

(Eaton, 20022, p. 7). They also expressed concern at the inclusion of pacing as a form of

tîeatrnent as it had not been tested under trial conditions. In fact, ten people in total

resþed from the Working Group during compilation of the report. The

recommendation that CBT and gaded exercise should be used in management

programmes prompted the resignation of two patient representatives (Eaton, 2002b).

Following publication of the report, further concerns wete voiced about the use of the

compromise term CFS/ME (Shaqpe, 2002) znd it was deemed by some that the report's

conclusions appeared: 'more shaped by anecdote than evidence' (Sttaus, 2002,p.724).

Despite the controversy caused, a major positive outcome from the 2002 Clll4o report

was the announcement by the Government that an d8.5 million investment was to be

made in order to develop clinical services for patients with CFS in the UI(

In conclusion, Chronic Fatigue Syndrome in its many diffetent forms has caused much

constemation to the medical profession, researchers, sufferets and, mote recently, health

service policy makers alike. The illness, where the fatigue experienced is excessive

chronic and unresolved by rest or sleep, has no âpparent cause, clinical diagnosis ot

indeed cure.
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The meeting of experts in Oxford found that the discord evident in previous tesearch

into the illness could be attributed to several methodological flaws. A set of guidelines

were developed that facilitated compatability between studies and provided a platform

from which research in the UI( could develop. Those present futther concluded that

there was a need to identify and investigate factors responsible for both causing the

illness and also perpetuating it. The guidelines did not aim to influence the nature of

research þy entering the 'organic vetsus psychological cause' debate) but rathet to

provide the means by which further discotd between study findings could be prevented.

The group also developed a working case definition which provided a gold standatd for

researchers to use when describing patients suffering from CFS (Sharpe, et al., 1.997).

The Royal Colleges report, although flot popular with all, agreed tfre tetm Chronic

Fatìgue Syndrome and recommended that all clinicians accept the existence of the illness.

TheJoint Working Committee concluded that too many practidoners wete failing to

provide a sewice for patients with the illness and tecommended that physicians should

take steps to m^flage patients in thefu care. The report stated t1rat 'No patient should

feel that their credibüity ir being doubted. There is no place in the clinical consultation

for such statements as 'there is nothing wrong with you' or 'it is all in the mifrd', just as

there is no place fot such stâtement as 'you have ME - thete is nothing I can do"

(ìØessely, 7996, p.501). The illness, it was concluded, would be better managed by

multi-discipli.^ry healthcare teams.

The CFS/ME \Vo*ing Gtoup, whilst acknowledging the absence of a cure, concluded

that CBT and graded exercise provided the most successfi¡l methods for managing

symptoms of the illness to date. This consensus appeared in accordance with tesults

arising from several treatment trials conducted in England (Deale, et a1.,7997; Fulchet &

!Øhite, 1997; Sharpe, et a1.,1996). The \X/orking Group also tepeated the Royal Colleges
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call for the development of multi-discþlinary teams of healthcate ptofessionals offering

individualised treatrnent programmes designed to best suit the padents'needs.

This section of the cdtical anaþsis has endeavoured to draw attention to the problems

chronic unexplained fatigue has presented to medicine and the steps taken by clinicians

and researchets to resolve them. The Cardiff CFS Project developed as a direct tesult of

the 1991 Guidelines and from the statt aimed to realise one of the prime objectives ftom

the report - namely to investigate and identify 
^ 

r.^nge of factots associated with the

illness. Research ifito CFS at this time was broadly split into two camPs - those

investigating organic basis and causes and those investigating the psychological aspects of

the illness. Throughout the duration of the Cardiff project a numbet of measutes were

developed in an attempt to quantify impairment within the patient sample. It quickly

became âpparent that these same meâsures could be utilised as evaluation tools in

recovery and possible treatments.

The foliowing section describes the ways in which the recommendations from the thtee

reports outlined above were tealised within the Cardiff CFS Project.
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2 Aims and Objectives

2./ Ains

There were two overarching aims of the research which set out to increase the CFS

evidence base, nameþ:

1. To conduct an in-depth investigation into a r.ange of factors associated with and

responsible for perpetuating CFS and thereby describe the natural ptogtession of

the illness Fittb"ty Trust project)

2. To investigate patient and practitioner education and evaluate possible treâtment

vehicles (Gatsby Foundation project)

2.2 Objectiaes

1. Documenting pteliminary findings of the cognitive impaitments associated with

CFS and the effect of acute fatigue on them @apet 1)

2, Investigating the role of sleep abnotmalities @aper 2) andupper respiratory ttact

infections (Papet 3) in the petpetuation of the illness

3. Evaluating evidence to support findings implicating the role of mood disorders,

psychosocial factors and illness behaviours in CtrS and to describe the cognitive

deficits associated with it (?aper 4)

4. Investigating factors which might work together to pe{petuate the illness and exert

an effect on outcome and to describe recovery in the untteated patient (Paper 5)

5. Identifying patient characteristics associated with successful tteatment outcomes

and in doing so developing â strategy for evaluating healthcare ptovision (?apers 4,

s&6)
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6. Documenting the level of patient education and General Practitioner (GP)

knowledge (Paper 7)

7. Evaluating and comparing possible treatment sttategies (Papets 8, 9 & 10)
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3 The Manuscripts for Submission of PhD by Published Works

Papet 1: Acute fatigue in Chronic Fatigue Syndrome

Paper 2: The relationship between subjective ratings of sleep and mental

functioning in healthy subjects and patients with Chronic Fatigue

Syndrome

Papet 3: Chronic Fatigue Syndrome and susceptibiJity to upper respiratory tract

infections

Paper 4: An investigation into the cognitive deficits associated with Chronic

Fatigue Syndtome

Papet 5: Measudng recovelT in Chronic Fatigue Syndtome patients and assessing

the impact of associated risk factors on positive outcome

Paper 6: An investigation of the long term benefits of antideptessant medication in

the recovery of patients with Chronic Fatigue Syndrome

PaperT: Pdmary healthcate provision and Chronic Fatigue Syndtome - â survey

of patients' and ptactitionet' beliefs

Paper 8: The evaluation of counselling and rehabilit¿tion corúses for Chtonic

Fatigue Syndtome patients

Papet 9: The effect of Multi Convetgent Thetapy on the psychopathology, mood

and petfotmance of Chronic Fatigue Syndtome patients - a pteliminary

study

Paper 10: A multi-convergent approach to the tehabilitation of patients with

Chronic Fatigue Syndrome - a comparative study
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Acute fatigue in chronic fatigue syndrome patients

A. P. SMITH,l, L. BORYSIEWICZ, J, POLLOCK, M. THOMAS, K. PERRY
¡No M. LLEWELYN

From the Health Psychology Research Unit, Department of Experimental Psychology, University of Bristol,
and Department of Medicine, University of Wales College of Medicine, Cardíf

ABSTRACT

Background. Chronic fatigue syndrome (CFS) patients often complain that they are more
susceptible to acute mental fatigue. It is important to determine whether this is observed using
objective tests of sustained attention and responding.

Methods. Sixty-seven patients who fulfilled the criteria for CFS proposed by Sharpe et al. (1991)
were compared with 126 matched healthy controls. Acute fatigue was assessed by comparing
performance at the start and end of a lengthy test session and by examining changes over the course
of individual tasks.

Results. CFS patients showed impaired performance compared to the controls and these differences
increased as the volunteers developed acute fatigue. In addition, differences between the two groups
were larger at the end of the test session.

Conclusions. The present results show that CFS patients are more susceptible to acute fatigue than
healthy controls. This could reflect motor fatigue or an inability to compensate for fatigue with
increased effort. This profile is consistent with previous research on fatigue and suggests that
interpretation of certain aspects of CFS may be helped by considering it as the end point of a

continuum of fatigue rather than a distinct disease.

INTRODUCTION

A number of syndromes have been described
that refer to patients who present with the
principal complaint of disabling fatigue. The
term 'chronic fatigue syndrome' (CFS) is the
most frequent name used lor these conditions,
largely because it is descriptive and free from
aetiological implications. Behavioural abnor-
malities are a common feature of CFS, with
patients often reporting the following problems:
mental fatigue; psychiatric symptoms such as

depression; sleep disturbance; and impairments
of attention, memory and psychomotor func-
tioning.

There is a general consensus that CFS patients
do report more cognitive problems than
controls. Smith (1991) compared 200 patients

rAddress l'or correspondence: Prolessor Andrew P.SmiLh,
Department of Experimental Psychology, University ol Bristol, I
Woodland Road, Bristol BS8 lTN.

and 100 healthy controls and found that the
CFS patients reported more cognitive failures
(measured using the cognitive failures ques-
tionnaire, Broadbent et al. 1982). Similarly,
Smith ¿r al. (1993a) found that 84% of their
sample of CFS patients complained of loss of
concentration and 68 %o of memory problems.
These results have been confirmed by considering
problems associated with specific tasks (e.g.
reading-Wearden & Appleby, 1997) and by
asking about the extent to which the patients
had to cease activities involving mental work
(Wood et al. 1994).

A different picture emerges when one con-
siders results from studies using objective tests
of mental functioning. Several studies have
found subjective reports of cognitive impair-
ments but little (if any) decrement on objective
tests (Altay et al. 1990; Grafman et al. 1993;
Ray et al. 1993; Wood et al. 1994). Other studies
have found significant impairments, although

283
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the precise nature of these has been variable
(Deluca et al. 1993, 1995; Sandman et al. 1993;
Smith e¡ al. 1993a). These conflicting results
probably reflect several things. First, patient
selection has varied considerably as has the
choice of control groups. Secondly, important
variables, such as pre-morbid intelligence have
not been controlled for in some studies. Thirdly,
some studies have lacked experimental power
and others have not considered possible con-
founders in the analyses. Finally, tasks used
have varied lrom those sensitive to structural
changes to those which are known to be sensitive
to changes in physiological state. One possibility
is that at least some of the impairments seen in
CFS patients are similar to those observed in
healthy individuals who are suffering from acute
fatigue. This view suggests that tests known to
be sensitive to low arousal states (e.g. sleep
deprivation) should also be impaired in CFS
patients. Indeed, such results would be consistent
with the view that CFS represents the end point
of a fatigue continuum (from acute to chronic
fatigue to CFS) rather than a distinct condition.

Evidence lor the above view comes from two
types of study, First, Smith el a/. (1996) examined
the role ol sleep disorder in CFS. They found
that the problems of memory and attention seen

in CFS were restricted to those with sleep
disorder (and that similar impairments were
seen in the controls with sleep problems). Given
that sleep disorders are frequently observed in
CFS patients (Moldovsky, 1993; Farmer et al.
1995) it is clearly worthwhile considering the
extent to which perlormance impairments in
CFS resemble those induced by sleep depri-
vation.

Acute fatigue may also be induced by viral
infections and following some types of infection
(e.g. influenza, glandular fever) this fatigue may
persist lor weeks or even months (White et a/.
1995). Smith (1992) reports a study comparing
25 CFS patients, 32 healthy controls and 10

patients with fatigue following confirmed
influenza illnesses in the previous month. These
groups were well-matched for age and pre-
morbid intelligence and the results showed that
both CFS and influenza groups were impaired
on lree recall, recognition memory and selective
and sustained attention tasks compared to the
control group. Hall & Smith (1996) used similar
tests to examine after-effects of infectious mono-

nucleosis. The results showed that selective
impairments of memory and attention were
apparent 6 months after the original illness. This
again suggests that performance impairments
seen in CFS may be similar to those produced by
short-term or chronic fatigue.

There is considerable evidence that when a
person is fatigued they are more sensitive to
other factors which lower arousal (see Tilley &
Brown, 1992, for a review). For example, sleep
deprived individuals show greater decrements
when tasks are long and monotonous than the
non-deprived people. Simitarly, if a task requires
a great deal of effort fatigued individuals will not
be able to compensate for their lowered alertness
for long periods and impairments will start to
show. The main aim of the present study was to
determine whether CFS patients are more
susceptible to acute fatigue than controls. Ifthis
is the case it may be extremely useful to view
CFS as an end point on a fatigue continuum.

It should be pointed out at this stage that the
conceptualization of CFS described above can-
not account lor all features of the disease.
Indeed, the results from the studies described in
the previous section (Smith, 1992;Hall & Smith,
1996; Smith et al. 1996) all showed that CFS
patients had a motor slowing that could not be
accounted for by sleep problems and which was
not observed in short-term post-viral groups.
This motor slowing could reflect physical de-
conditioning and this problem probably needs
to be considered separately from the cognitive
aspects of the syndrome.

Prolonged work leads to identical problems to
those induced by sleep disturbance or other
methods of producing acute latigue. The vast
literature on sleep deprivation and latigue is,
therefore, highly relevant to cognitive impair-
ments in CFS. Acute fatigue may be indicated
by lapses of attention but with more complex
skilled performance the effect of fatigue is to
disturb the essential timing, to impair memory
for recently acquired information and influence
selective attention (Craig & Cooper, 1992).
Observed effects may depend on the personality
or coping style of the person and also on task
demands. The effects of fatigue become
accentuated with time on task and in tasks
which require continuous effort. One might
predict, therefore, that CFS patients will show
greater impairments as tasks progress especially

A. P. Smith and others
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if they involve continuous responding. The
following study was designed to test this view.

METHOD
Participants

Chronic fatigue syndronte patients

The study examined patients with CFS, as

defined by the Oxford criteria (Sharpe et a/.
l99l). Patients were recruited from the primary
health care setting by standard NHS referral. All
subjects attending the clinic were invited to
attend the Health Psychology Research Unit
(HPRU) based at the University of Wales
College of Cardiff for a testing session. Subjects
were aware that their participation was entirely
voluntary. Of the first 100 patients attending the
clinic, 67 agreed to make part in the present
study and details about them are given in the
first part of the Results section. Non-partici-
pation usually reflected the lact that the patients
lived too lar from Cardiff. Indeed, only six of
the 100 actually refused to participate in any
research. Questionnaire measures (see later
section) showed no differences between patients
who did and did not take part in the study.

Control group

One hundred and twenty-six members of the
general population were recruited to take part in
the study as control subjects lor a chronic
fatigue sample. These subjects were recruited
from an advertisement in the local press and
selected to participate on the basis ol age and
occupational status.

Procedure

Inlormation about the patients and controls was
initially collected by questionnai¡e. The infor-
mation ranged from standard demographic
details to measures of physical and mental
health and cognitive functioning. These
questionnaires are listed in Table 3,

The volunteers then attended lor a single
session in the laboratory. Performance was
assessed over a period of about 2 h and the
volunteers carried out computerized tests
measuring a variety of aspects of memory,
attention and psychomotor lunction.

Acute fatigue was assessed in two ways. First,
two tasks were completed at the start and then

again at the end of the test session. Differences
between the start and end tests would act as a
general indicator of fatigue over the session.
Secondly, it was possible to analyse some tasks
minute by minute, which meant that one could
look at the build up of fatigue over specific
tasks. The tasks selected were those which have
been shown to be sensitive to sleep loss and
other forms of acute fatigue (see Craig & Cooper,
1992; Smith & Maben, 1993) and to be impaired
in CFS patients (Smith, 1992; Smith et al.
t993 b).

All computer tasks were performed using an
Amstrad PCl640 computer. Responses were
measured using a Cologic response box con-
nected to a timer card allowing measurement of
reaction times to the nearest millisecond. The
box was designed to offer all the keys required to
complete the tasks. These keys comprised three
white square buttons, the central one being used
in the simple reaction time tests, and the buttons
either side were used when subjects performed
lorced-choice tasks. These keys facilitated
measurement of responses and reaction times.
There were also a set of red keys which could be
illuminated and were used in the five-choice
task.

Details of the tasks

Variable force-period simple reactíon time
lask

In this task a box was displayed on the screen
and this was followed after a period of 1-8 s by a
square (the target) being presented in the middle
of the box. The subject had to press a key as

soon as the square was detected and, following
this, another box was presented. This task lasted
for 3 min.

Fixed.fore-period simple reaclion time lask

This was identical to the above task except that
the time between the box being displayed and
the square appearing was always 2 s.

Five-choice serial response task

Five key-lights were displayed on the response
box and when a light appeared in one ofthe keys
the subject had to press the appropriate key and
then a central home key, The next light was then
displayed, and so on. This task measured the
speed and accuracy of self-paced serial
responding; it lasted lor 3 min.
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Detection of repeated numbers

Subjects were shown three-digit numbers on the
screen at the rate of 100 per min. Normally each
stimulus differed from the previous one but
occasionally the same number was repeated on
successive trials. The subjects had to detect these
repeats and press the keyboard as soon as they
appeared; the task lasted for 3 min.

Logical reasoníng task

Subjects were shown statements about the order
ol the letters A and B lollowed by the letters AB
or BA (e.g. A follows B BA). The subjects had to
read the statement and decide whether it was a
true description of the order of the letters. If it
was the subject pressed the T key on the
keyboard, if it was not they pressed the F key.
The sentences ranged in syntactic complexity
lrom simple active to passive negative (e.g. A is
not followed by B). Subjects completed as many
as possible in 3 min.

RESULTS
Description of participants

The groups did not differ in terms of age,
gender, social class or pre-morbid intelligence
(CFS: 47 females, 20 males; mean age females
:43'5 years, range 17-73; mean age males:
39'7 years, range 17-63 years; 33'3%o single,
59'l 7o married, 6'l7o divorced; pre-morbid
intelligence NART mean correct score : 37'53,
s.D. : 7'2. Controls: 83 females, 43 males; mean
age females:40'4 years, range 2l-79 years;
mean age males : 39'l years, range: 2l-66
years; 32'5Yo single, 50'8o/o married, l5'5o/o
divorced; pre-morbid intelligence NART mean
correct score : 37'52, s.o. :7'9).

Profile of the patients

Reported aetiology

The HPRU chronic latigue patients reported a

range of precipitating factors with 95'5 % of
patients reporting a precipitating factor for their
illness. These factors (not mutually exclusive)
ranged from influenza (41%o), a sore throat
(32%), glandular fever (27 7o), stomach upset
(14%) and stress (41 %). These are the standard
lactors recalled by CFS patients, which confirms
the similarity of the present sample with those
described in other specialist clinics.

Table 1. Symptom checklist (percentage report-
ing each symptom) and statistical diference
between groups

Chronic
Conl.rols fatigue

%% P

Physical weakness
(50% more than belore you were ill)

Excessive latigue
(50% more than belore you were ill)

Legs leeling heavy
Muscle pain in back, ams or legs

Pain in chest
Painlul joints
Nausea
I ndigesLion
Bloated stomach
Wind
Sore throat
Headache
Earache
Sore eyes

Sensitive to noise
Sensitive to ligh(
Feeling hot/cold
Swea ting
Shivering
Swollen glands
Racing heart
lnsomn ia
Depression
Anxiety/panic leelings
Loss of concentration
Loss of memory
Allergies

7.9 86.4

r0.3

4.8
27.8

2.4
r7.5
4.8
It9
14.3

t2'7
7.9

I 1.9

1.6

I 8.3

5.6
ltl
95
6,3

0.'1

3'2
4.8

t0.3
t0.3
9.5

I 5.1

8.7
t4'1

9?.0

8 r.8
89.4
39'4
63'6
48.5
258
40.9
45.5
47.0
66.7

24.2
56 1

65'2
63'6
17'3
45.5
45.5
42'4
3 r.8
45.5
39.4
3t I
894
803
30.3

tP<005i ++P<001

Illness duration

Patients reported an average illness length of
62.75 months with an average diagnosis length
of 24 months.

current severity

A self-assessment of the current state of their
illness showed the following results: worse than
at any stage of the illness, 6'lYo; bad,24'2%;
bad with some recovery ,42'4o/o; recovering with
occasional relapses, 27'30 ; and almost com-
pletely recovered, 0 9/0.

Symptom checklíst at time of testittg

A symptom check-list used in previous studies ol
chronic latigue patients (Smith et al. 1993a)
and measuring symptoms commonly reported
by these patients (Komaroff, 1994) was
administered. The percentage of patients and
controls reporting various symptoms typically
associated with CFS is shown in Table l. The
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Table 2. Questionnaire measures of physical
and menlal health and cognítive problents

CFS Controls
Mean (s.u.) Mean (s.o.)

Table 3. Changes with time on task

Minute I Minute 2 Minute 3

Mean (s.D.) Mean (s.D.) Mmn (s.D.)

Profile ol latigue related symptomsl
Fatigue
Somatic symptoms
Emotional distress
Cognitive difficulty

Cohen-Hoberman lndex
of physiøl symptomsr

Cognitive lailures questionnaire¡
Sta!e anxiety{
Beck Depression Inventoryó
Mood last weeku

Negative mood
Positive mood

Perceived stress scale?

Simple røction time task (ms)

cFs 391 (r9o)
Controls 250 (69)

63.0 (r 2.4)
49'7 (18.0)
46 2 (l 8.6)
49.9 (r 2.r )
24'4 (1 8)

60 8 (17.r)
4 r.0 (e 8)
I 4.4 (6 8)

22.8 (1.2)
23.4 (8 8)
32.5 (l s.7)
23 6 (10.6)

6.4 (s 8)

38 3 (r3 0)
3 r'0 (8 2)

7.4 (6's)

Five choice scrial response task
cFs
Controls

Repeated digits detection Lask

Reaction times (ms)
CFS
Controls

Hits (% correcO

5s5 (r 14) 534 (r09) 65s (r67)
s27 (t02) s4s (r 14) 578 (r35)

(number
9t (27)

r2r (21)
e3 (2e)

l 30 (22)

397 (r98)
2s7 (e0)

done)
es (2e)

r30 (21)

434 (2t6)
258 (78)

I R.ay et ol. (1992); '9Cohen & Hoberman (1983); c Broadbent e¡ ø1.

(1982);'Spielberge¡ et al. (1971): ùBeck e/ al. (1961);0Zevon &
Tellegen (1982); TCohen & Williamson (1988).

patients differed lrom the controls for all
symptoms and the results correspond well with
those obtained in other studies (Smith el a/.
1993 a).

Sleep

Generally, the CFS patients reported an increase
in sleep disorders with 80 % rating the quality of
their sleep as worse than before their illness
onset. Statistical analyses, using I tests, showed
that the patients rated the quality of their sleep
as worse than the controls (P < 0'01) and
reported more problems getting to sleep (P <
0'05) and awakening early (P < 0'01). In terms
of duration of sleep, there was no difference in
the mean duration of the two groups but CFS
patients were more likely to be very short or
long sleepers than the controls.

Questionnaire scores for patients and controls

These sco¡es are shown in Table 2. The patients
reported more problems of physical health,
mental health and more cognitive impairments
than the controls. All of these differences were
highly significant (based on I tests) and apparent
in all the specific measures.

Performance

Analyses of variance were carried out on the
performance data distinguishing the between
subject factor ofpatients/controls and the within
subject factor of session or time on task. Levene's

CFS
Controls

s6.s (22's) 49'6 (27.3) 36'2 (23.2)
66.4 (2t'0) 6r.8 (22.0) 43.8 (23.6)

tests were conducted to test for normality and if
this was not the case an appropriate trans-
lormation was obtained using Box-Cox di-
agnostic plots.

Tesls at lhe start and end of lhe session

Varíable fore-period reaction time task
A two-way repeated measured analysis of
variance (logarithmic data) was performed com-
paring variable reaction time tasks performed at
the beginning and the end of the test session.
The analysis showed significant effects ofgroup
(F : 76'2, df : I,183, P < 0'01) showing
patients to be slower than controls. There was
also a significant effect of test repeat (F:
136'65, df : 1,183, P < 0'01) showing both
groups to be slower at test 2. The interaction
between groups and test was not quite significant
(P > 0'05), although the patients showed greater
slowing over time (mean reaction in ms with s.n.
in parenthesis : CFS - first test, 422 (209); second
test,495 (230); difference between test 2 and test
I : 73 and Controls - first test, 284 (51); second
test, 325 (63); difference between test 2 and test
| :44).
Logical reasoning task
A two-way analysis of variance of the completed
tasks looking at patients and controls for the
first and second test showed a significant
difference between groups (F : 4'3, df: 1,184,
P < 0'05) and a significant difference between
test sessions (¡': 163'69, df: 1,184, P < 0'01).
The interaction between group and test session
just lailed to achieve significance (F:3'44,df :
1,184, P > 0'05). The results showed that con-
trols completed more trials than patients and

23 9 (r0.9) 14 r (9 6)
26 4 (8.9) 36 0 (9 6)

26 9 (8.4) 22 6 (8 6)
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that performance for both groups improved in
the second test, although the improvement was
greater for the controls (mean number completed
with, s.n. in parenthesis: CFS-first test,32'4
(11'3); second test, 39'l (12'8); difference be-
tween test 2 and test | : 6'7, and Controls - first
test, 36'a (2'6); second test, 44'6 (14'0);
difference between test 2 and test I : 8'3).

There were no significant effects in the analysis
of the accuracy data (mean percentage correct
with s.n. in parenthesis: CFS-first test, 74'6
(20.2); second test, 76'5 (19'0); difference be-
tween test 2 and test l: l'9o/o and Controls-
first test, 78'1 (19'4); second test, 78'4 (18'4);
difference between test 2 and test I : 0'4%).

Tinte on task effecls

Simple reaction lime task
The reaction times for each minute of this task
are shown in Table 3. The data were log-
arithmically transformed and an analysis of
variance showed significant differences between
groups (F: 52'37, df: 1,186, P < 0'01) but no
significant effect of time on task (F :2'93, df :
2,372, P > 0'05). There was a significant in-
teraction between group and time (F: 3'03, df
:2,372, P < 0'05). These results show that the
CFS group were slower and that they showed
greater fatigue in the last minute of the test.
Five choice serial response lask
These data are shown in Table 3. An analysis of
variance showed a significant effect ol group (,F

:91'77, df:1,189, P<0'01), a significant
effect of time on task (F : 68'65, df :2,378, P
< 0'01) and a significant interaction of the two
(F : 15'26, df :2,378, P < 0'01). These results
showed that patients consistently completed
fewer trials than the controls, that rate varied
over time for both patients and controls and
that the difference in performance between
patients and controls increased over time (min-
ute 1, 30; minute 2, 35; minute 3, 37).
Repeated dígits task
The reaction times to targets are shown in Table
3. The data were logarithmically transformed
and the analysis of variance again showed a

significant group x time on task interaction (,F :
5'7, df :2,344, P < 0'01) which reflected the
much greater slowing of the CFS patients in the
last minute.

The accuracy data (see Table 3) showed a

highly significant difference between the CFS

group and thecontrols (f': 11'05, df : 1,183, P
< 0'01) and a highly significant effect of time on
task (F :74'6; df :2,366, P < 0'01) but no
interaction. The patients detected fewer targets
than the controls, both groups showed a decline
in performance with time on task, but the
difference between patients and controls
remained constant over time. This shows that
accuracy was maintained by the patients but at
the expense of slowing of response times in the
last minute.

DISCUSSION

The main aim of the present study was to
determine whether CFS patients were more
sensitive to acute fatigue than a matched healthy
control group. This was examined by comparing
perlormance at the start and end of a lengthy
test session and by considering changes over the
course of tasks requiring sustained attention
and/or sustained responding. All of the results
supported the view that CFS patients are more
susceptible to acute fatigue than controls, and
the time on task analyses revealed significant
interactions between CFS/controls and minutes
doing the task. The profile of impairments is
very similar to that obtained in sleep deprivation,
where effects increase with time on task and are
often observed in tasks involving sustained
attention. Many of the effects could reflect an
increase in motor fatigue, leading to slower
response times. The ability to detect targets in a

cognitive vigilance task did not show an
increased difference between patients and
controls over time whereas most of the speed
measures did. This suggests that an explanation
in terms of increased motor fatigue or reduced
effort is plausible.

It is important to point out that differences
between CFS patients and controls were present
at the very start of the test session. In other
words the groups differed initially but these
differences became larger with increasing time
on task. The initial impairments seen in the CFS
group may reflect fatigue induced in ways other
than prolonged work (e.g. sleep disturbance).
Indeed, it is now desirable to determine whether
CFS patients are generally more sensitive to all
factors which ¡educe arousal. For example, one
might predict that they would be especially
impaired when their circadian arousal is low.
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Similarly, CFS patients with high extraversion
score might be especially sensitive due to their
generally low level ofcortical activation.

One must also now consider whether the
increased sensitivity to acute fatigue can be
reduced. This could take two alternative forms.
First, ifit is the case that the acute fatigue effects
reflects an underlying sleep disorder then phar-
macological treatment may remove the effects
reported here. A second approach would be to
try to increase alertness to determine whether
this stops the rapid build-up ol fatigue. The
problem with the second approach is that many
ofthe methods used to change low arousal states
could have specific as well as non-specific alerting
effects on CFS patients. For example, noise can
reverse effects seen in low arousal situations
(Smith & Nutt, 1996) but many CFS patients
report very high sensitivity to noise. Similarly,
caffeine is remarkably effective in reducing
latigue (Smith et al. 1993b) but many CFS
patients report negative effects from caffeine con-
sumption. At the moment it is unclear whether
any unwanted side effects will occur il drugs
changing the turnover of central noradrenaline
are given to CFS patients. if they do tolerate
these compounds then there may be some re-
duction in their fatigue. Furthermore, if the
drugs also contain compounds which change the
serotonin system then further benefits (e.g.
reduction of sleep problems) may be found. The
methods used in the present study provide a

means of testing these views.
Overall, there would appear to be some value

in considering certain leatures of CFS to be
extreme forms of the problems associated with
acute fatigue. It has already been mentioned
that there are other aspects ol the syndrome
which can be better interpreted in other ways
(e.g. physical de-conditioning). The major issue
lor interpretations based on a latigue continuum
is why the fatigue persists in these patients. A
simple view of how this might occur can be
found in the literature on latigue and per-
formance. Craig & Cooper (1992) suggests that
the nature and extent of the latigue associated
with performance may depend on character-
istics of the person doing the tasks. Observed
effects may depend on personality or coping
style as much as on the task demands themselves.
Similarly, the ability to recover from a fatiguing
situation may be much more important lor long

term health than the acute response to it. Bartlett
(1953) pointed out that fatigue is not likely to be
a problem until normal rest and sleep do not lead
to full recovery before the next set of demands.
Indeed, the mechanism by which latigue is
retarded may well comprise an emotional com-
ponent of the previous demand. Therapy must
aim to break this cycle and the best way to do it
may clearly vary from person to person. Fur-
thermore, the methods of reducing acute fatigue
that were outlined earlier will probably have
little effect on the pathogenesis of the disease
unless the general demands placed on the person
are changed as well.

In summary, the present study has demon-
strated that objective tests of sustained attention
and responding show differences between CFS
patients and healthy controls. The size of these
differences increases as the volunteers become
more fatigued. This could either reflect motor
fatigue or a reduction in effort with time on task.
These results are consistent with results from
previous studies of acute fatigue and suggest
that understanding of some aspects of CFS may
be enhanced by considering it as the end point of
a fatigue continuum. Susceptibility to acute
latigue may be a good method ol assessing a
patient's current state. Similarly, recovering
from fatigue may be a very good indicator of the
patients' condition and the efficacy of treat-
ments.

The research described here was supported by the
Linbury Trust.
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Tbe prcsent study examiaed the rclationshipa bctwcen subjectivc reports of sleep and mcntal functioning. This was
donc both for hcalthy subjccts and chronic fatiguc syndrome patients, a group wbo lrcqucntly report sleep disorders.
Sleep abnormalitics wcre found to bc relatcd to pcrsonality and to state mcasurcs of physical ¡nd mcntal health.
Distractability, as mcasurcd by tbc Stroop task, was also related to sleep disorder. The psychomotor slowing
obscrvcd in tbc cb¡onic fatigue oyndromc paticnts s'as ûot modificd by sleep status. Howcvcr, the problems ol
m?mory aud sustained attcntion fou¡d in thc paticnrc wcrc rcstrictod to those subgroups with slccp disorders,

KEy woRDs-slcep, pcrsonality, mcntal and physical hcalth, perforrrancc, chronic fatiguc syadrome

INTRODUCTION
Thc relationship between sleep and mental pcrfor-
mancc and mood has been cxamined in a large
number of slcep deprivation studics (sec Tillcy and
Brown (1992) for a review). In general, the results
from such experimcnts show that sleep deprivation
is associatcd with increascs in lapses of atteution.
Other impairments may be apparcnt if the tasks are
dcmanding or have a largc working mcmory
component. Thcse reflect the rcduced level ofalert-
ness produced by sleep deprivation and the
incrcased propensity to takc microsleeps. Factors
which increasc arousal (e.g. exposure to loud noisc)
reduce thc effects of sleep deprivation, where, as
further decreases in arousal (c.g. due to fatigue or
boredom) lead to cven greater impairments.
Reccnt work by Smith and Nutt (1996) has shown
that these effects of sleep deprivation can be
accounted for in terms of a reduction in ceutral
no¡adrenaline.

Other studies (rcviewed by Campbell, 1992) have
manipulated sleep patterns over longcr pcriods
(e.g. by reducing sleep by 2 h a nigbt over scveral
weeks). Such studiss have usually shown no effect
of changing slecp on pcrformancc. A¡other

rAutàor to wbom con:rpoodeoæ should bc addæsscd.

ccc 0885-6222196 l030t6t-07
O 1996 by John tüilcy & Sons, Ltd.

method of examining the rslationship betwecn
sleep and behaviour is to record subjectivc reports
of sleep duration, problems getting to sleep or early
awakening. There is littlc information ou how such
mcasures relate to subjective well-being and mood
and the primary aim of the present study was to
provide preliminary data on this topic. In addition,
thc rclationship betwe€n slccp and pcrsonality was
examincd so that it was possible to detennine
whcther any effects reflectcd stable traits or
abuorsral states.

Ch¡onic fatigue syndrome (CFS) patients rve¡e
investigated along with matched hcalthy controls.
This group were ofinterest in the present study for
two reasons. First, sleep disorders are frequently
observed in CFS patients (Moldofsky, 1993).
Electrophysiological studies of sleep of chronic
fatiguc syndrome patieots (Moldofsky et al.,1988;
Whelton et al., 1992'¡ have shown that they have
more difrculty in falliug asleep, spent less time
asleep, havc reduccd REM sleep and grcater alpha
EEG activity during NREM sleep. Indeed, a
formal psychiatric examination of 100 CFS
patients and 50 healthy controls revealed that 79
per cent of the patienB had slecp disordcrs
compared with 44 pcr cÊnt of thc confiols (DSM
[I R sritüia, Farurer et ø1,, L995). A number of
studies havc shown that CFS patients have
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Recruìtmenl of the CFS palienl and controls mea$ües reported here

i¡crcascd psychopathology and impairmcnts of
psychomotor functior¡ mcmory and attcntion
(Smith, 1992; Smith et al., 1993; Deluca ¿t a/.,
1993; McDonald el al., 1993; Sa¡dmau e, a/.,
1993). Otber studies havc failed to demonstrate
suchcffccts (e.g. Riccio et a1.,1992), althoughthcsc
negative results may reflect use of inscnsitivc tests
or poor expcrimeutal power. Indeed, many of the
tasks that have shown impairments in CFS patients
are also sensitivc to changes in state produccd by
fatiguc or slecp deprivation. A sccond aim of thc
prescnt study was to detcnnine whcthcr the
bchavioural abnormalities observed in CFS reflect
slcep disordcrs or are still apparent even in patients
with uo sleep problems.

Subjects were rccruited from thc chronic fatiguc
clinic, University of Wales College of Medicine.
Paticnts were givcn a complete mcdical cxomina-
tion to exclude other mcdical conditions and
routine laboratory assays conducted to ass€ss any
biochemical, haematological or immunological
abnormalities. The patients also reccivcd a detailcd
psychiatric asscssment. Paticnts who fulûlled the
Oxford criteria for CFS (a syndromc characterizcd
by fatiguc as tbe principal component a syndrome
of definite onset that is not lifelong; fatigue that is
s€verc, disabling and that is not lifelong; fatiguc
that has been prcsent for at least 6 months during
which it is prcsent for more thau 50 per cent of the
timc - Sharpc et al,, l99l) were then askcd to
participate in thc research. Sixty-seven of thc fi¡st
100 patients from the clinic agreed to participate in
tbe rcsearch progra¡runc and they then completed a
scries of questionnai¡ss and saried out a battery of
performancc tests.

These patients were compared with 126 mcmbers
of the general population wbo were resuitcd from
an advertisc,ment in the local prcss.

The demographic charactcristics of the two
g¡oups ere shown at thê start of the results, as
are thc clinic¿l characteristics ofthe patients.

SubJectíve ssselsment of sleep

Average sleep duration was rccorded and subjects
classiûe.d according to the distribution of the
hcalthy controls. Normal slccp duration valucs
wcre taken as thosc lying wíthin onc standard

deviation of the mean. 'Mild slecp disorder'
covered those valucs bctween I and 2 standard
dcviations from thc mcan and 'abnormal' slccp
duration was tekcn to be greaùer than 2 standard
dcviations from the mcan. Subjccts were also
clasiûcd according to whether thcy had problems
going to slecp or wokc up early (using I 'nevcr',
'sometimês' and 'often' scale). A compound vari-
able, degree of sleep abnomality, was derived
from the above sleep variables. Six groups of
subjects were created: paticnts/controls x normal,
mild sleep disorder and abnormal sleep groups.

@atients: no sleep disorder ¡V= 13; mild sleep
disorder N = 27; abnormal sleep ,lV = 24. Controls:
no sleep disorder N :42i mild slecp disorder
N:67; abnormal slccp N= l5),

A large number of psychosocial measures and
personalíty traits were assessed. Results from the
Spielbcrger Trait Anxiety Inventory (Spielberger
et al,, L97l) are reported here as a typical example
of what emerged from the analyses,

Similarly, state measures of physical and mental
health werc taken. The fatigre, somatic symptoms,
emotional distress and cogpitivc diñculties scales
of the proûle of fatigue related symptoms (Ray
et al.,1992) are reported here.

Previous studies have shown that CFS patients
have slower psychomotor performance, poorer
recall of a list of words, impaired sustained attcn-
tiou a¡d are more distractable. Data from the ûve-
choice scrial rcsponsc task, a free recall task, a
cognitive vigilance task (all described in Smith
et sl., 199Ð and the Stroop colour-word task
(dcscribed in Smith and Broadbent, 1985) are
rcported here.

RESULTS

Demographícs

The CFS paticnts consisted of 20 males (mean aç:
39.6 years, range 17-63 years) and 47 females
(mcan age: 43.5 years, ratge 17-73 years). Of the
patients, 59.1 per cent u,cre married, 33'3 per ccnt
single and 7-6 per cent divorcsd or widowed. Thc
controls consisted of 43 males (mean age: 39.1
years, rangc 2l-66 years) and 83 fenales (mean
age: ,10.5 ycars, range 2l-79 years). Of the coatrols
50'8 per ccnt wcre married, 32'5 per ccnt single and
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16.7 pcr ccnt divorccd or widowcd. Thc two groups
did not diffcr in terms of socio-cconomic ¡tatus.
Similarly, thcy did not differ in tcrms of intclligcncc
as revealcd by scorcs fhom the NART (Nclson,
1976).

Illness history, cvtenl symptoms ol the CFS
patíents

Patients rsported an ayeragc illness duration of
62.8 months, althougb enonnor¡s individual varia-
tion was found (6-110 montbs). Thcy ratcd their
current scverity on a S-point scale and also
complcted a symptom check-lisr Thcsc results are
shown i¡ Table l.

Tablc l. Chrouic fatiguc patieat oamplc: synpto¡¡s
and surrent ecvcrity of ill¡c¡s

Phyeical wcat¡css (5()% morc then
bcfore your were ill)

Exccssivc fatiguc (50% morr¡ than
bcforc you wcrc ill)

Iægr fccling heavy
Murclc paio in back, aror or lcgs
Pai¡ in cbcgt
Painful jointr
Nau¡ca
Iudigcstion
Bloatcd stom¡ch
Sorc throat
Hcadachc
Esrachc
Sore eyæ
Sc¡sitive to ooisc

97.0o/o

Scnsitive to ligbt
Fccling hot/cold
Swcating
Shiveriag
Swollen glauds
Racing hcart
taggmni¡
Dcprcssion
Aaxicty/panic fccliage
Los¡ ofconccntration
Lors of mcmory
Allcrgies

A self-ersessment of the cttrent ttute ol
their íllnes showed the lollowhg resulu
Worsc tban any statp of the ill¡css
Bad
Bad urith rono rccovcry
Recovcriry with occa¡ionat relapcs
Almost complctely rpcovcrcd

Thc rcsults show that although thcr€ was con-
siderablc variatio¡ in current scverity thc usual
pattenr of symptoms appcared to bc prcsent.

86.4%

Relatiorshìp between sleep scores and the
queslíonruíre dølo

(Degrecs of frccdom vary slíghtly from analysis to
analysis due to missing data and/or thc exclusion
of outliers). Prcliminary analyses wcrc conducted
to dcterminc whethcr thc slccp groups differed in
tcrms of dsmographics. No sipificant effects were
fs¡¡d. $¡mila¡ly, the patients in thc various slerp
categorics did not difrcr ia tsrms of illncss duration
or scvcrity.

Trait otxiely. Trait anxiety scorqe \+,ere simifi-
cantly highcr in thc paticnts than controls (F= 5.9,
dÍ:1,176, p<0.02). Slccp abnormality was also
rclatcd to trait anxiety (F= ó.35, dI=2, 176,
p < 0.01), with trait anxicty increasing with sleep
disordcr. Thesc cffccts arc shown in Figure L There
uras no sipiûcant intcraction bctween patient/
control gfoups and sleep.

Fatigue. Paticnts had signiñcantly greatcr fatiguc
sco¡es than the controls (F:385, ü=1, 178,
p < 0.001). Fatiguc was also grcatcr in subjects
with sleep disorders (F = 3.6, df = 2, l ?8, p < 0.05)
but thc intcraction bctwcen patients/controls and
slcep was not sigrriñcant, Thesc results are shown
in Figure 2, which show that all of thc patient
subgroups ìr,crc more fatigued than the cootrols.

fISMABNSMAS
PATIEilTA CONTROLS

Fi¡urc l. Tnit aaxicty ¡corcs for CFS paticat¡ aDd contlolr
i¡ thc v¡rior¡¡ rlecp catcgorie. (Scorct ¡rc thc mc¡¡¡: SD¡
rhom u bu). NS, no rhcp groblcor; M, mild rlccp problcmr;
AB, ¡buom¡l ¡lccp
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Figu¡c 2, Fatigue scores for CFS patients and controls in thc
various slccp catcgoriês. (Scorcs arc thc mcans: SDs shown as
bars). NS, no slctp problcms; M, nild slecp problcrs; AB,
abnormal slecp
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Figurc 3, Emotio¡al dist¡cgs ¡co¡ce for CFS paticots and
co¡trols io thc various slccp catcgories. (Scorce are the mcans:
SDs shown as ban). NS, no slccp problcms; M, mild slecp
problcms; AB, abnormal slccp

Emotíonal disrress. Emotional distress \{'as greater
in thc patients than controls (F: 12.1, d/= l, 180,
p < 0.01). [t also increase with sleep abnorrrality
(F:8.06, df=2,180,p < 0.01) but the interaction
bctween paticnts/controls aDd sleep goup war¡ not
signiûcaot (see Figure 3).

Cognitive dificulty. Patients rcported significantly
higher levels of cognítive difficulty than controls
(F- 186.0, dÍ= 1,180, p ( 0'05). Howevcr, neither
the difference between slecp groups nor paticnts/
controls x sleep interaction were sigDificeût.

Somatic symptoms. The patients reported more
somatic symptoms than tbe conEols (p ( 0.01) and

Irts M AB ilSr I AB

PAltÉNtt cof{TRot !
Figure 4, Somatic symptomr scort6 for CFS paticnt6 rld
controls in thc va¡ious slccp catcgoricc. (Scorcg crc thc mca¡s:
SDs shown as bars). NS, no sleep problcrn$ M, mild slccp
problerns; AB, abnormal slcep

those with abnormal sleep reported morc symp-
toms (p < 0.01). Again, the interactiou b€twe€n
patíents/controls and sleep v/as not signiñcant.
These results are shown in Figure 4.

Overall, the results from thc questionnaires sho$,
that the CFS patients have greater physical and
mental health symptoms and that thesc symptoms
increase if slecp is disturbed. However, no cvidcncc
of intcractions betlveçn CFS/controls and slccp
were significant suggesting that the effects of the
disease and the sleep disorder are largely indepen-
dent.

Relatìonship between sleep and meantres of
performance

Psychomotor speed: number done ín the five-choice
seriel rcsponse tasl<. The patients were signiñcantly
slo\ilcr than the controls (F=68'1, d/: l, 180,
p < 0.01). Sleep had uo effect a¡d did not influcncc
the differencc between patients and controls (sec

Figure 5).

Free recall. Patients recalld fewer words than
controls (F:5'4, dl: l, 182, p < 0-05). There was
also a significant interaction between CFS/controls
and sleep (F:4.3, df :2,182, p<0.05) which is
shown in Figurc 6.

A Tukcy's post-hoc test showcd that it was only
the patients with abnormal sleep who nerc q,orse

than the controls.

Cognitive vigilance, Patients detccted fewer targets
than thc controls (F:4.28, df - l, 174, p < 0.05).

30



3.2 Paper 2

¡aao

¡46

¡¡a,

s

2!0

200

SUBJECTIVE RATINCS OF SLEEP 165

ls
cot¡TRoL3

patients with no sleep
distractable by irrelevant

xsM 9¡3M^¡
tlnÈNl¡ coxTnol¡

Figuæ 5, Numbcr of rcsponscs in 3 min on thc fivc+hoicc
serial rtspoasc task by paticns and conuols i¡ thc various slecp
catcgorica. (Scorce arc tbc mesn¡: SDs show¡ as bars). NS, no
slccp problems; M, mild slccp problcms; AB. abnormal slccp
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Figurc 6. Nu¡¡bcr ofwords rccallcd by pat¡ents aud cootrol¡
in tåc various slccp catcgorics. (Scorcs rrc the mcans: SDs
shown es bars), NS, no elc=p problc.ns; M, mild slæp problcas;
AB, abnormal clocp

There was also a significant interaction between
CFS/controls and sle€p (F= 3.09, dî:2, 174,
p < 0'05) which is shown in Figure 7.

The results show that paticnts with no slecp
disorder wcre not sigrriûcantly different from the
controls.

Stroop lnterference, the amount of interfcrence
from distracting stimuli was calculated by sub-
tracting the time taken to name the patch$ of
colour from the time taken to narne the colour of
the irrelevant words (c.g. the word green printed in
rcd, corrcct r€sponsc = red). The results showed a
signiûcant main effect o[ slecp (F:11.85,
dÍ:2, 179, p < 0'01), with interfercncc increasing
in the abnorrral sleep group (see Figure 8). Again,

Figure 7. Numbc¡ of largcts corrcctly detccted in thc cogni-
tive vigilancc øsks by paticnts and cont¡ols in different slcep
categorics. (Scores arc the means: SDs shown as bars). NS, no
slcep problems; M, mild slcep problems; AB, abnormal slecp
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this shows that CFS
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Figure 8. Stroop intcrfcrcnce (in scconds) for paticnts and
controls in tho diffcrcnt slccp catcgorics. (Scores arc thc mc¡ns:
SDs showo as bsrs), NS, no slccp problems; M, mild slecp
problems; AB, abnormal slecp

DISCUSSION

This study has shown that subjective ratings of
sleep are related to personality traits, statc
mcasures of physical and mental health and aspects
of performance. CFS patients also differ from
healthy controls on these measures. In the case of
the subjective reports there was no evidcnce of
interactions between CFS/controls and sleep
disorder. This was also true in the c¿se of
psychonotor slowing, which was not influencpd
by sleep disturbance. The other pcrformance tasks

31



3,2 Paper 2

r66 A. SMITH ETl¿.

showcd that sleep disorder may be important in thc
impairments seen in the CFS group. In the casc of
free recall and sustained attention, impairments
were not seen in the CFS/no sleep disorders sub-
group. This wæ also true for the Stroop inter-
ferencc conditions, where slcep abnormality was
the only significant effcct.

Thesc prcliminary data clearly rcquire replica-
tion. Similarly, other measlucs of sleep disorder
need to bc used to check that thc results reported
here a¡e not speciûc to thc particular scores derived
hcre, It is also important to dctermine whether
there is a causal relationship between sleep disorder
and the other effects, or whether tåey merely arc
associated and reflect some other underlying
mcchanism. There is also the possibility that the
effects attributed to sleep (or to differenccs between
thc CFS patients and controls) reflect some
confounding factors. In the present study we have
used well-matched gtoups and also (in unreported
analyscs) co-varied factors which could producc
ccrtain results (e,g, we have co-varied trait anxiety,
which is influenced by slccp and differs in thc CFS
patients, and still found thc same sigD.ifrcant cffccts
with the other measures). This approach leads us to
believe that the cffects reported here are robust.

Overall, the results show that sleep disorder, as

measured by subjcctivc rcport, is related to hha-
vioural abnormalities. CFS patieuts have been
shown to differ from controls and while the sub-
jective reports reveal that this does not reflect
problems with sleep, the objective performaucc
tests show that problems of memory and attention
arc rcstrictcd to those paticnts with sleep disorders.
Thesc results have important implications for thc
study of sleep and the possible role of sleep
disorder in the chronic fatigue syndrome.
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Chronic fatigue syndrome and susceptibility to
upper espirato ry ffact illness

Andrew Smith" and Marie Thomas
Heahh Prycltology Research Unit, Deþatment of Exþerinmtal Psychology,

Uniuetitl of Brìitol, UK

Leszek Borysiewicz and Meirion Llewelyn
Deþdltmeilt of Medìcine, Uniuersitl of lYales College of Medicine, UK

Objectives. Firsc, co determine whether chronic fatigue syndrome (CFS) patients
report increased susceptibility to upper respiratory tract illnesses (URTIs) compared
with healthy voluntee¡s. Second, to determine whether symptom severity and use of
medication is greacer in CFS patiencs. Finally, to assess che impact of the URTIs on the
subsequent clinical state of the patients.

Design, Â 10-week diary study.

Methods. The frequency and severity ofURTIs were recorded over a 1O-week period
by CFS patients (N = 62) and healthy cont¡ols (N = 44). The patients were selecced

according to che Oxford criteria and had previously been assessed at the CardifFChrooic
Fatigue Clinic. One group ofpatients and controls carried out the diary study from
October to December, and aoothetgroup from January co March. ^A.t the end o[each of
the 1O-week periods the volunteers completed standard questionnaires about the
frequency and severity of symptoms of colds and influenza and their general clinical
condi tion.

Results. CFS patients reported more cold and infl uenza illnesses than the controls. The
pacients also reported greate¡ symptom severity and use oFmedication for the URTIs;
these differences were still observed when trait anxiety was covaried. There was little
evidence of the URTIs leading to longer term changes in the primary symptoms of CFS.

Conclusions, CFS patients report more URTIs, greater symptom severity and greater
use of medication for these illnesses than healthy controls. Furthe¡ studies are now
necessary to determi ne whether these res u lcs reflect gteater suscep ti bi li ty to i nfecti on or
differences in symptom reporting. The presenc findings also suggest thac acute
infections do not play a major role in the pathogenesis of CFS.

A number of clinical syndromes have been described which refer to similar groups of
patients who present with the principal complaint of disabling fatigue. Various names

have been used to describe these diseases and the term 'chronic fatigue syndrome' (CFS) is
now frequently used, largely because it is descriptive and free from aetiological

*Requests for reprints should be addressed to ,tndrew P. Smith, Halth Psychology Resruch Unit, Departrnent oF

Experimental Psychology, University of Bristol,8 Vædland Road, Bristol BS8 1TN, UK.
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implications. CFS is defrned by 6 monchs of severe disabling fatigue that is made worse

by physical or mental exertion, and for which no adequate medical explanation can be

found. It is frequently associated with somatic symPtoms such as myalgia, chest pain,
headache and joint pain, Symproms of depression and anxiety may bepresent and sleep

disturbance is a common feature of the syndrome (joint working group of the Royal

Colleges of Physicians, Psychiatrists and General Practitioners , 1996).

The role of vi¡uses in the aetiology and perpetuation of CFS continues to be an area of
debare. Several virus groups including herpesvirus, retroviruses and enteroviruses have

been implicated in CFS, akhough none appear to be uniquely causative of the condition
(Ablashi, 1994).The ideal merhod of scudying aetiology involves prospective studies and

these have shown that CFS can develop following glandular fever (\Øhite, Thomas,

Amess, Gtover, Kangro & Clare, I995a,b) and viral meningitis (Hotopf, Noah a'\ü?'esse-

ley, 1996) bur nor more common infections (\Øesseley, Chalder, Hirsch, Pawlikowska,

\Øallace & lVright, 1995).
Other research has focused on the possibility that a persistent virus could be involved

in the perpetuarioo of the disease. Recent molecular hybridization studies have suggested

enteroviral involvement. For example, the pteseoce of enteroviral sequences i¡ muscle

from CFS parienrs has been demonstrated in several studies. (Archard, Bowles, Behan,

Bell ¿¿ Doyle, 1988; Bowles, 199); Cunningham, Bowles, Lane, Dubowitz & Archard,
1990). Similarly, using the polymerase chain reaction (PCR) technolog¡ Clements,

McGarr¡ Nairn & Galbraith (I99\ and Galbraith, Nairn & Clements (1995) have

suggested that about one-halfofrheir CFS patients had a persistent enterovirus and that
this was a distinct novel type. In contrast, other studies have found little evidence for the

view that rhe pachogenesis of this syndrome depends on a persistent enteroviral infection
(Gow, Behan, Simpsoll, McGarr¡ Keir & Behan, 1994;McCardle, McCardle &Jackson,
1996; Swanink et al., 1994). Indeed, the term 'enteroviral persistence' should not be used

in connection with CFS as no one, to date, has demonstrated unequivocally the presence

of enterovirus nucleic acid sequences in se¡ial samples from these Patients.
An alternative interpretation of some of the CFS/enterovirus studies is that these

patients are more susceptible to acute viral infections. This view is supported by several

pieces of evidence. First, a number of studies have shown that psychological stress may

increase susceptibility to infection (see Cohen & \Øilliamsory I99l; Cohen, Tyrrell &
Smith, 1991;Cohen, Tyrrell, Russel,Jarvis & Smith, 1993). CFS patients often report
more negarive life events, perceived stress, daily hassles and negative affect than healthy
conrrols. This makes ir plausible to suggest they might be more susceptible to infection.
There is also some evidence that CFS patients have low natural killer cell activicy and low
production of interferon gamma and interleukin-2 (Straus, 1996), which could increase

suscepribiliry to infection. Perhaps the strongest evidence that CFS patients show

abnormalities of their anri-viral mechanisms comes from a study involving polio vaccine

challenge (Vedhara et aL.,1997).In this scudy the effect of live oral polio virus vaccination

on CFS parienrs was examined in a double-blind study. Immunological and virological
assays fevealed differences between patients and controls: the CFS group showed

inc¡eased polio virus isolation, earlier peak proliferative responses, lower T-cell subsets

and a trend for reduced production of interferon gamma. However, the vaccine did not
alter the clinical condition of the patients.

The aim of rhe presenr study was to determine whether CFS patients reported
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increased susceptibility to rrpper respiratory tract illness (URTIs; colds and influenza)
compared with a healthy group. There have been no previous studies of this topic and
anecdotal reports of the incidence of URTIs in CFS are variable. A second aim of the study
w¿rs to investigate whether symptom severity was greater in the CFS group. Finally, the
impact of these acute illnesses on the primary symptoms of CFS was examined.

Method

Design

Â 1O-week diary srudy was carried out compariog the frequency and severity ofURTIs in CFS pacients and

healthy cont¡ols. Patients had previously attended the CardiffChrooic Fatigue Syndrome Clinic and s'ere
volunteers from che CardiffCFS research panel. The healthy conttols were parlners or friends of the patients,
rhe aim being to control fo¡ exposure to infecting agencs.

One group of patients and concrols completed the diary in the months of Octobe¡-December (CFS:

N=14;cootrols:N=26)aodanothergroupinJanuary-March(CFS:N=28;controls:N=18).Different
viruses may be prevalent at chese times so the use of two time periods meant that the replicabil.ity of results
could be dete¡mined, At the end ofeach week the volunteers completed staodard questionnaires relating to
the presence ofcolds and influeoza, the oature aod severity ofsymptoms, and their general clinical condition
(level of fatigue, general somatic symptoms, mental health).

Measures

The Qþer rcsþirator! trd.cì illûeii qilestillrÌtdire. The fi¡st two questions asked whethe¡ the volunteer had a cold or
i nfluenza that week, If the answer co ei ther of these was 'Yes', the person then recorded the length of i llnesses
(days) and the presence aod severi cy (0 = not presen c to 4 = very seve¡e) ofthe followi ng symptoms: sneezi ng,
runny nose, blocked nose, sore throat, hoarseoess, cough, headache, malaise, fever, phlegm, chills, muscle
paio and chest pain. Finally, use of medication v¡as reco¡ded.

CFS qmþtoms. Each week both the patients and controls rated the presence/absence (0 = never to 4 = very
often) of physical and mental health problems often reported by CFS patients: physical facigue, mental
fatigue, anxiecy, depression, memory problems, concentration problems, indigestioo and headache.

Patìents and controls

Six ty- cwo pati en ts were compared with 44 co ntrols. Ch a¡acteristi cs of the parti cipan ts are given i n the results
section. The Oxfo¡d de6nitiorl ofCFS (Sharpeer a/., 1991) was used to select pac;ents, all ofwhom had been
assessed previously at the Cardiff CFS clinic.

The Cardiff CFS Clinic

A weekly'CFS InvestigationClinic'was established in 1992 ac the Out-Patients'Department, Universicy
Hospital of \7ales, supervised by che Section of Infectious Diseases Deparcmenc of Medi ci ne. Patients come to
this cl.in ic from the primary healrh care setting by standard NHS ¡eferral and a full cli nical setvice lor patien ts

is provided, Each patienr referred to the clinic is examined by the Research Registrar. A lull clinical history
and examinacion is performed and recorded on a standardized proforma for late¡ entry into the compiled
database. The major features of the disease to be assessed include the nature and duration of Fatigue, Particular
attention is paid to precipitati ngfactors ofdisease exacerbacion. An objective record ofannual visits to the GP
is obtained by examinacion of practice records. Standard clinical/biochemical investigations are performed
with specific arrention being paid to che exclusion of other physical disease presenting as clinical fatigue.
These include: full blood-count and differential blood-count (including 6lm for arypical lymphocytosis),
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serum crearinine, urea, electrolyres, liver function cests, C reactive protei n (CRP), creati ni ne phosphokinase,

erythrocyte sedimeotation rate, urinalysis, immunoglobulins, electrophoresis, thyroid function tests,

rheumaroid factor, and DNA antibodies and auto antibody screen. Additional investigations are performed
as clinically required. A shorc, staoda¡dized psychiatric interview (SCAN) is undertaken to make an

assessmen t of whether there is overt depressionþsychiatric disease, Followi ng clinical assessment the patien ts

are invited ro .join the research panel, Participation in research projecrs is optional to the individual and

info¡med consenr is obtained in the usual manne¡, together wich echical approval for separate projects.

Results

The demographic characteristics of the patients and controls are shown in Table 1. These

results show that the groups were well-matched except for gender: there were more
females in the CFS group and less females in the control group; because many of the
controls were partners of the patients, this was to be expected. However, it also shows that
the effect of gender must be considered in subsequent analyses.

Table 1, Demographic characteristics of CFS patients and controls

CFS patients Controls

Sex

Mean age

Age range

Marital status

Single
Married
Divorced/separated

Education level
Left school before 16
Completed secondary education
University graduate

46 Female 16 Male

43.5 years

30-70 years

19 Female 21 Male

4 / .> years

2l-71 years

10

48
4

10

30
22

10

I7
I7

4
38

2

The clinical profile of the patients is shown in Table 2, This is very similar to the

rypical proÂle seen with chis group of patients (see Behan & Bakheit, I))I;Komaroff,
1993; Smith, Behan, Bell, Millar & Bakheit, 1993).

URTIs

Preliminary analyses showed that rhe partners of the CFS patients did not differ from the
other controls. It was deemed appropriate, therefore, to consider them as a single control
group. The analyses distinguished the between-participant factors of CFS and controls,
study (Aurumn vs. Spring) and sex, and the within-participant factor of weeks. The CFS

patients reporred significantly more colds and influenz than the controls (colds:

F(I,91)=13.9,p<.005; influenza: F(I,97) =8.0,1<.01). This effect was apparent in
both studies, and male and female volunteers. It was also there for the whole 1O-week

study period. These results are shown in Table 3.
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Table 2. Clinical profile of che CFS pacients

33r

Duration of illness
Mean (months)
Range (months)

Time since diagnosis
Mean (months)
Range (months)

Current severity (Vo)

!Øo¡se chan at any stage
Bad
Bad with some recovery
Recovering with relapses
Almost recovered

Symptoms (%)
Physical weakness ( Yes)

Excessive fatigue
Legs feeling heavy
Muscle pain
Pain in chest
Painful joincs
Nausea
Indigestion
Bloated stomach
\Øind
Sore throat
Headache
Earache

Sore eyes

79
84
69

90
3r
69

64
i8
73
47
43
39
)6

42
43
t2
43
73
3L
60

36
40
90
87
2l

87.6
6420

4I
5-120

r3
11

47
29

0

40

Sensicive to noise
Sensitive to light
Feeling hot/cold
Sweating
Shivering
Swollen glands
Racing heart
Insomnia
Depression
Anxiety
Loss of concent¡ation
Loss of memory
Allergies

43

Tabte 3, Percentage ofvolunteers reporting colds and influenza illnesses over the 10-week study
period

CFS patients Controls

\Øeeks Colds Influenza Colds Influenza

I
2

3

4
5

6

7

8

9
10

44.4
42,r
29.3
28.2
3l.r
34.4
28.2
27.4
)9.t
27.5

6.4
5.1
9.9
6.8

10.6
t0.4
7.2
6.9
4.1

3.3

19.2
8.3

t2.t
10.6
6.4

20.9
12.9
t2.7
ß,1
tL.7

t.7
0
0
2.3
2.3
0
0
0
6.9
0
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The CFS patients also reported that cheir illnesses were more severe (mean total
symPtom score CFS = I5.3, SD = 9.7; mean total symptom score controls = 7 .2,
SD=7.5; maximum score possible=52). The patients were also more likely to use

medication than were the controls (percentage using medication for URTIs:
CFS = 42.8%; controls = 22.0). Flowever, avetage length of illness did not differ in
the two groups. The above results show a very robusc difference in the reporting of URTIs
by CFS patients and controls. One possible explanation for this result is in terms of
negative affectivity: the CFS patients may be mo¡e sensitive to symptoms or have a lower
criterion for reporting an illness. Trait anxiety scores were available for all participants
and the differences between patients and cont¡ols remained highly significant when this
was covaried.

C hronìc fatìgae symptoms

During the study the patients reported more symptoms that are typically present in CFS
than did the controls. These are shown in TabIe 4.

Table 4. Mean rating of the frequency of CFS symptoms (SD)

CFS patients Controls

Physical fatigue**i'
Mental fatiguexxx
Anxiery*
Depressionx *
Memory probler¡5*x*
Problems concentratingx**
Indigescion* * r'

Headache* * *
Feeling hot/cold{<**
Sensitivity to noise or bright lightx*x
Swollen gland5**

3.r9 (0.63)
2.8r (0.79)
L .7 2 (0,84)
1.54 (0.8r)
2.14 (0.72)
2.56 (0.71)
1.t3 (1.10)
2.07 (0.99)
r.67 (0.95)
1.80 (0.9r)
r.73 (t.03)

1.t2 (0.8t)
1.2t (0.98)
t.2t (0.97)
0.87 (0.87)
r.r2 (0.97)
1.03 (0.89)
0.64 (0.7 ,)
0.91 (0.83)
o.a (0.73)
0.52 (0.65)
0.48 (0.49)

No¡¿. 0 = never to 4 = very often.
*þ <.05 ; **p<.01 ; **xp <.00 1.

Relationship between URTIs and CFS syn\tlms

One of the aims of the study was to determine whether URTIs influenced the longer term
clinical profile of CFS. This was examined in several ways. First, correlations between
number of URTIs and change in CFS symptoms over the 10-week period were examined.
Second, the volunteers were subdivided on the basis of a median split into those who
reported few URTIs and those who reported more. The changes in CFS symptoms of these

two g¡oups ove¡ the 10-week period were then compared (Table 5), Both methods of
analysis ¡evealed that none of the CFS symptom changes were significanrly related to
frequency of URTIs.

The second set of analyses examined whether having a cold led to a subsequent change
in the severity of CFS symptoms. This was done by looking at changes in these symptoms
for the week following the cold (those with a cold on this subsequent week were excluded
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Table 5. Difference in che rating o[ symptoms at the end and start of the study by CFS
participants who reported less than cwo URTIs and those who reporced cwo o¡ more URTIs
during the 1O-week period

CFS patienrs
< cwo URTIs

CFS patients
rwo or more URTIs

Physical facigue
Mental fatigue
Anxiery
Depression
Memory problems
Problems concentrating
Indigestio n

Headache
Feeling hot/cold
Sensicivicy to noise or brighr light
Swollen glands

(0.73)
(0,94)
(1.02)
(r.22)
(1.13)
(0.8 r)
(t.33)
(1.17)
(r.t2)
( I .07)
(1.6r)

(0.78)
(0.89)
(0.98)
(0.91)
(0.81)
(0.87 )
(0.92)
(r.42)
(1.40)
(0.8r)
(r.64)

-0.07
-0.04
-0.04

0,44

-0.11
0.22
0. tg

-0.14
-0,44

0.07
_0.89

0.27
0.31
0.00
0.00
0.03
0.00
0.10
0,10
0.20

-0.03
-0.07

N¿/¿. Scores shown are mems (SD); positive scores indicate that symptoms weÍe more frequent at the end of the study.

from the analyses so that the acute effects of URTIs were not confounded with possible
after-effects of the illnesses). Very few of these analyses revealed evidence of a change in
CFS as a function of having had an URTI the previous week.

Discussion

The present results show that CFS patients report more URTIs, more severe symptoms
and greater use of medication for these illnesses chan do healthy controls. These frndings
appear to be robust in that chey were observed in male and female volunteers, were not
dependent on the season and did not va¡y over the 1O-week period. The next issue co be

considered is whether the results reflect increased susceptibility to infection or differences
in symptom reporting. There are a number of pathways through which increased
susceptibility to infection and illness could occur (see Cohen & \Øilliamson, 1991). As
mentioned in the introduction to this paper, CFS patients have, in some studies, been
shown to have abnormal immune system functioning. In addition, neuroendocrine
abnormalities have been demonstrated and these could be important in the developmenr
of infectious diseases. Many CFS patients also abstain from alcohol and this has been
shown ro be related to an increased incidence of colds (Cohen et al., 1993). It is quite
plausible, therefore, that CFS patients are more susceptible to acute infections and this
now needs to be examined using appropriace virological techniques. ,tlternatively, the
increased reporting of URTIs could reflect variations in sensitivity to physical sensations,
labelling sensations as symptoms, and labelling symptoms as an illness. Indeed, the
g¡eater severity of symptoms and increased use of medication frts well with such a

schema. It is important, therefore, to use objective measures of symptom severity to
deterrnine whether these differ between patients and controls, for if this is the case ir is
difficult to explain such effects in terms of biases in sensitivity to sensations or in the
reporting of symptoms.
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Overall, the different possible interpretations of the present results illustrate two views
of CFS that have been frequently debated. The ñrst view is that CFS is'all in the mind',
and would be represented here by saying that the differences between patients and
controls reflect biases in symptom reporting. The second approach to che disease suggests
chat there is some organic disorder chat can potentially be detected using objective means
(in this case by showing increased susceptibility to the infecting agent). It is clearly
incorrect to have such a dualistic approach to the condition. However, in the present
context the two approaches can be operationalized and it is clear that a study looking at
levels of infection rather than just symptom reporting can clariSr whether one view is

correct or whether there is evidence supporting both.
Finally, the study examined whether acute URTIs influence the subsequent clinical

state of the patients: in other words, do such infections alter the pathogenes.is of CFS? The
answer appears to be that they do not, although data from a longer time frame is clearly
necessary to give a more definitive answer to this issue.
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Abstract: This study addresses, among other things, the debate as to whether cognitive deficits do occur with a diagnosis

of Chronic Fatigue Syndrome (CFS). Previous studies have indicated a potential mismatch between subjective patient rat-
ings of impairment a¡d clinical assessment. In an attempt to tackle some of the methodological problems faced by previ-
ous research in this field, this study recruited a large sample ofCFS patients where adequate diagnosis had been made and

administered an extensive battery of measures. In doing so this study was able to replicate previous published evidence of
clear cognitive impairment in this group and demonsfate also that these deficits occurred independent of psychopa-

thology. The conclusion drawn is that cognitive impairments can be identified if appropriate measures are used. Furtber-
more, the authors have shown that performance changes in these measures have been used to assess both eflicacy ofa
teatnent regime and rates of recovery.

Keywords: Chronic fatigue syndrome, cognitive deficits, healthy controls.

INTRODUCTION

Fatiguing illnesses, in particular Chronic Fatigue Syn-
drome (CFS), are difficult conditions to accurately diagnose
and quatrtify. The Oxford [] and Centre for Disease Control
(CDC) [2] criteria for CFS define a person suffering from
CFS as one who has experienced persistent, debilitating
mental and physical fatigue for six months or more, where
rest is not restorative and the fatigue state is not due to ongo-
ing exertion. There may also be several co-existing symp-
toms present at any time, including those of a cognitive or
neuropsychiatric nature, and once these are established, cog-
nitive, behavioral, emotional, physiological and social fac-
tors are thought to work together to perpetuate it [3]. The
clinical features of the illness include reports by patients of
impaired cognition a¡d research groups have investigated
whether an association betrveen mental fatigue and cognitive
functioning occurs [4, 5]. Evidence to suggest the existence
of impairments in focused attention, speed of processing and
performance accuracy in CFS are supported by data which
indicate that as sleep deprived, healthy individuals become
more fatigued, cognitive deficits become more pronounced

t6l.
The deficits associated with physical fatigue experienced

by CFS sufferers have also been well documented over the
past ten years. Decrements in performance on both simple
and choice reaction time measures, for example, were in-
dicted by LaManca et al. in 1998 [7] and studies have since
revealed impairments in verbal fluency, memory, motor
speed, sustained attention and speed of cognitive processing

[8-12]. Others have highlighted deficits in verbal and non-
verbal memory tasks occurring in this illness [3, l4].

rAddress conespondence to this author at the Centre for Health Information
Research Evaluation, School of Medicine, Swansea University, UK; E-mail:
Marie.A Thomas@swansea ac.uk

Others have, however, questioned whether cognitive im-
pairment does actually occur [5, l6], especially in the light
of apparent discrepancies between objective measures of
impairment and the subjective measures of cognitive failures
reported by sufferers [7]. There is evidence to suggest that
patient-rated perceived levels of impairment appear much
higher than their performance on objective measures.
Wearden and Appleby [8], although acknowledging this,
indicated that the lack of conclusive data may more likely be
explained by the fact that the tasks chosen to assess cogni-
tion were not of sufficient sensitivity to measure the impair-
ments in CFS. They further proposed that the performance
impairments reported were only evident in tests of a more
complicated nature, such as tasks requiring the completion of
two or more elements simultaneously (the dual-task para-
digm). A recommendation made in light of this paper sug-
gested that future research should employ measures that re-
flect the nature of the specific cognitive complaints patients
themselves report.

Methodological considerations aside, factors such as

sample demographics, intelligence, anxiety and depression
are known to affect cognitive performance. The link between
reaction time, age and intelligence, for example, has long
since been established [9]. Similarly, mood disorders such
as depression and anxiety are associated with memory and
additional deficits 120-221. In light of this, Michiels and
Cluydts [23] expressed the concem that it may be the demo-
graphic nature of the patient sample and the presence of co-
morbid psychopathology that were responsible for any cog-
nitive deficits reported and not the illness itself. To illustrate
this several instances were highlighted where comparison
groups had not been sufficiently matched to the CFS sample
and screening for co-morbid anxiety and/or depression were
not rigorously applied.

To further complicate this particular area ofresearch, the
heterogeneous nature of CFS is well documented [24] dictat-

1874-205X/08 2008 Bentham Open
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ing that any study investigating cognitive impairment in this
illness would require large numbers of patients. Indeed, our
previous studies had been conducted on relatively small pa-
tient numbers [25] and, although findings were encouraging,
it was acknowledged that larger patient numbers were re-
quired for a more accurate profile of impairment to emerge.
In addition, the analyses conducted would need to be ex-
tended to include, not only the potentially confounding fac-
tors that co-exist in the illness (such as age, gender and co-
morbid depression), but also mechanisms (such as the impact
ofstress, daily hassles and life events) which appear to exac-
erbate and perpetuate the condition.

In view of the on-going debate as to the existence and
exact nature of the cognitive deficits associated with CFS the
current study addressed each of the conflicting issues raised
by: (a) recruiting a large sample of Chronic Fatigue Syn-
drome sufferers from a specialized out-patient clinic where
shict adherence to the CDC criteria was maintained [2]; (b)
comparing the patient group to an age-, gender- and educa-
tionally-matched healthy control group; (c) administering a

wide range of objective and subjective measures developed
from previous studies [8, 25]; and (d) identifying possible
confounding factors which could account for any deficits
observed and incorporate them into the analysis model.

MATERIALS AND METHODS

Ethical approval was granted by the local research ethics
committee and informed consent was obtained from all who
participated. Data were coded to protect the anonymity of
both patient and control groups.

Design

Baseline data collected from the patient group were com-
pared to data from a matched group of healthy controls in a
between group design.

Participants

Patients, all of whom had been referred by their GP and
were attending an hospital infectious diseases ouþatient
clinic specifically set up to research CFS, were invited to
join a volunteer panel administered by the Health Psychol-
ogy Research Unit, In order to be recruited to the research
panel, a patient had to fulfill the Centre for Disease Control
(CDC) criteria [2]. Each patient completed a comprehensive
batch of computerized mood and cognitive performance
tasks as well as a wide range of questionnaires including
illness history, psychopathology (in this case co-morbid
anxiety and depression), health and well-being. A healthy
control group of 126 participants, consisting of members of
the general population, was set up by advertisement in local
newspapers. This control group provided appropriately age-,
gender- and educational-status-matched comparisons for the
Chronic Fatigue Syndrome sample. The testing session for
both CFS patients and controls were conducted by psychol-
ogy researchers with an average duration of forty minutes
depending on the needs ofeach participant.

QUESTIONNAIRES

Demographics and Illness History

The demographic section of the questionnaire, as well as

collecting data relating to gender, age, social status and edu-
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cational background of the participants, required the CFS
patients to provide a brief history of their illness including
illness length, GP involvement in diagnosis, type of onset,
illness severity and illness cha¡acteristics [8]. The National
Adult Reading Test (NART) [26] was used in this study to
measure pre-morbid intelligence in the patient and control
groups.

Health-related Behavio rs

Two va¡iables, namely the average number of hours slept
per night and a score rating 'feeling rested from sleep', were
used to measure sleep quality in the sample. In addition, ac-
tivity levels, alcohol and cigarette consumption and eating
habits were also assessed, as were the use of prescribed
medication and dietary supplements [8].

Symptoms and Illness Severity

Both patients and controls also completed a 28-item
symptom check list 1271, the total scores from which were
also used ¿rs a measure of illness severity, as was the Profile
of Fatigue Related Symptoms questionnaire (PFRS) [28].

Psychopathology, Mood and Cognition

The specific measures described above were considered
in conjunction with subjective ratings of positive and nega-
tive affect [29], depression [30] and anxiety [31]. In addition,
subjective measures of cognition were measured using the
Cognitive Failures Questionnaire (CFQ) t321.

Psychosocial Measures

Measures of perceived stress [33], major life events [34],
daily hassles [35] and self esteem [36] were used to investi-
gate psychosocial factors and their influence on this illness.

MOOD AND PERFORMANCE TESTING

A battery of computerized performance tests were used
to assess mood, memory, attention and psychomotor func-
tion [8]. Responses were registered using a response box
connected to a timer card allowing measurement of reaction
times to the nearest millisecond.

Mood Scales

Subjective mood was assessed using eighteen computer-
ised visual analogue mood scales. Each of these bipolar
scales comprized a pair of adjectives, for instance drowsy --
alert or happy - sad. Participants were instructed to move the
cursor from a central position on the scale to a location any-
where along the horizontal line until the cursor rested at a
position which was representative of their current mood
state. Three scores were derived using factor analysis from
the original eighteen items: alertness, hedonic tone and anxi-
ety.

Free Recall

This task assessed short-term recall. Volunteers were
shown a list of 20 words presented at a rate of one every two
seconds. At the end of the list the volunteer had two minutes
to write down (in any order) as many of the words as possi-
ble on the sheet provided. The variables measured were the
number of words written down, the number of correct words
and the number of incorrect words.
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Variable Fore-Period Simple Reaction Time Task (Three
Minutes Duration)

In this task a frame of a box was displayed in the centre
of the screen and at varying intervals (from I to 8 seconds) a

target square appeared inside the box (approximately 8 per
minute). As soon as the participant detected the square, they
were required to pross the response key using the forefìnger
of their dominant hand only. A reaction time was measured
for each presentation a¡rd a mean reaction time was calcu-
lated for each minute of performance on the basis of the
number of trials completed per minute. An overall mean re-
action time was calculated from the total number of trials
completed over the duration of the task.

Repeated Digits Vigilance Task (Three Minutes Dura-
tion)

This is a measure of vigilance where ability to detect
târgets at irregular intervals is assessed. Participants were
shown successive presentations of three-digit numbers in the
centre of the screen (e.g.473) at the rate of 100 per minute.
Each three-digit number usually differed from the one im-
mediately preceding it, with one out of the three digits being
replaced with a different digit (e.g. 463, 563, 562). Occa-
sionally (8 times a minute) the same three-digit number was
presented on successive trials. It was these repetitions that
the parlicipant needed to detect and respond as quickly as

possible by pressing a key on the response box using the
forefinger of their dominant hand. For each minute of the
task and over the duration of the task measures of total mean
reaction time to targets, total of trials correctly detected (hits)
and the total number of false alarms were recorded.

Distraction from lrrelevant Stimuli

In addition to the computerised tests, the patients and
controls carried out the Stroop colour-word interference task

[37] which measured distraction from irrelevant stimuli. The
task required the participant to complete two control and two
test conditions which involved the identification of four col-
ours; red, blue, green or yellow. Firstly, the subject was
asked to read the word control ca¡d. This involved reading a

series ofwords (red, blue, yellow or green) aloud from left to
right and from top to bottom. Next, the participant completed
the word test. Here the test card was covered with examples
of the four colour words which were coloured differently to
that word (that is, the word blue may be coloured yellow,
etc.). The volunteer was instructed to read the words only.
The third part of the task involved describing the colours
presented on the control card (again, from left to right and
from top to bottom). Each colour was represented as a series
of dots. Finally, the volunteer was asked to repeat the test
card; this time describing the colour of the word and not the
word itself. Each section of the task was timed using a stop-
watch. The times for the word or colour interference section
of the task were calculated by subtracting the control time
from the test time.

PROCEDURE

Two separate questionnaire booklets were administered
in total; one was completed before visiting the clinic or re-
search centre (including demographic dat4 illness history
and symptom severity, health-related behav iours, psychopa-
thology, psychosocial factors and measures of cognition),
and one at the time of testing (administered before the com-

Thonns and Smilh

pletion of the cognitive function tasks and including meas-
ures assessing the level of state anxiety, depression, negative
and positive affect and fatigue-related symptoms within the
previous week).

Sample Size

Priori power analysis [38] calculated an effect size of
0.98 for the simple reaction time task data from our previous
study [25]. It was calculated from these data that a sample
size of 24 CFS patients and 24 controls would have 95%o

chance of detecting an impairment effect at the 5%o level of
significance.

Data Analysis

The first set of analyses described and compared data
from the two groups. Categoric data were analysed using
Chi-squared tests and analyses of variance were used for
continuous data. Repeated-measures analyses of variance
were used to assess the impact of time on task.

Next analyses of covariance were used to identify possi-
ble confounding factors for each of the four performance
measures (short-term memory, motor speed, vigilance and
cognition). Separate analyses were carried out using a range
of factors including demographics, health-related behav-
iours, symptoms, psychopathology, mood and cognition, and
psychosocial factors as covariates. Factors identified as those
exerting an independent effect on each performance task
were included in the analysis model to assess their role in the
overall group effect. In addition, these factors (identified as

confounds for each performance task) were used as covari-
ates in subsequent analyses.

The final part of the study investigated whether subjec-
tive ratings of cognition and illness severity were linked to
objective performance deficits within the CFS group as de-
bated previously [l7, l8]. Measures, including cognitive
failures, fatigue-related measures and total symptom scores,
were used as grouping factors for these analyses.

RESULTS

The Chronic Fatigue Syndrome Patient Sample

The CFS group recruited to this study had a mean illness
length of five years and 68%o of the patients had received a

preliminary diagnosis of CFS by their general practitioner
(GP). 84% of the patients believed that a specific event had
preceded their illness, the majority of these respondents
naming influenza as the event (42%), but some (25%) did
acknowledge that stress may have had a causative effect. In
over 507o of the cases there was no fixed pattern in terms of
symptom severig and time of day. The majority of the pa-

tients (41%) rated illness status as 'bad with some recovery'.
Vy'hen asked if there was anything that improved their symp-
toms, 69%o indicated that rest and 5Q%o that sleep had a bene-
ficial effect. Exercise, watking, shopping, mental effort and
stress were highlighted as factors which exacerbate symp-
toms of the illness.

CHRONIC FATIGUE SYNDROME AND CONTROL
GROUP COMPARISONS

Demographic Data

Table I describes basic demographic data for the CFS
and control groups. The groups were very similar in terms of
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Table l. The Demographic Data rnd Health-Related Measures for the CFS and Control Samples. Scores are the Group Means
with s.e.m in Parenthesis, or Expressed rs Percentages

CFS (N=307) Controls (N=126) F (or t'), df, p

Demographic Data:

Male: Fenule (ratio) 30:70 3466 n/s

Age (yets) 42.09 (0.67) 40.88(r.18) n/s

Mar¡taI Slotus Manied (%) 64.6 50.8 rVs

Educalional Slatus.' Degree level (%) 17.3 16.7 l/s

En plo!menl Stalas.' Employed (%) 32.4 50.0 24.34, 5,0.001

Social Cløssfìcarlor¡.' Skilled manual (%) 6.6 t3.2 I L69, 5,0.039

Nz4RT(enors) t4.72 (o.st) 12.48 (0.7t\ 5.93, I 430, 0.0t 5

He¡lth-related Behaviou rs:

Medicalion \yes)
Mullîv¡lanirß (yes)

6l .3

5l .0

27.0

23.0

41.80, t,0.001

28.43, l,0,001

Average Sleep (hours) 7.61 (0.r l) 7.30 (0.09) n/s

Rested by sleep (never) l8 I t 2ó.00, 4, 0.001

Eat¡ng í)ell (yes)

Drin* alcohol (no)

Smoker (no)

Exe¡cìse (nevet\

ó9.8

232
8l.8

47.4

65.ó

9.6

67.5

19.7

rVs

29.81,3,0.001

10.49, t,0.001

52.68, I, 0.00t

age, gender and educational status. There were no significant
differences between the two groups in terms of marital status
or social classification.

These data, however, indicate that the CFS group were
significantly less likely to be in employment than the con-
trols at the time of testing.

Although, as stated above, the two groups were matched
in terms of educational status, the CFS group made signifi-
cantly more errors on the pre-morbid intelligence test than
the controls (see Table l).

Health-related Behaviou rs

Although there was no significant difference between the
average number of hours slept by the two groups, the CFS
group was significantly less likely to feel rested from sleep
(see Table l). The CFS group were significantly more likely
to be taking prescribed medication and dietary supplements
than the control group. The controls were also signifìcantly

more likely to smoke and consume alcohol than the patient
group and were more likely to exercise regularly. There were
no differences between the two groups in terms of food in-
take.

Symptoms and Il¡ness Severity

When considering the symptom check-list, there were
statistically significant differences between the CFS and con-
trol groups on each of the 28 items on the scale (p<0.001)
and, therefore, the mean total symptom scores for the CFS
patients was significantly higher than the control group. As
one might expect in this group of patients, the CFS group
recorded higher fatigue ratings on the Profile of Fatigue Re-
lated Symptoms scale [28]. On this scale they also recorded
significantly higher levels of emotional distress, cognitive
difficulties and somatic symptoms (see Table 2).

Psychopathology, Mood and Cognition

Participants were asked to rate their responses relative to
the previous week including the day of testing (see Table 3).

Table2. Symptom and Illness Severity Scores (from the PFRS Scale) for the CFS and Control Sample. Scores are the Group
Means with s.e.m in Parenthesis. Higher Scores:Greater Symptom/lllness Severity

CFS (N=307) Controls (N=126) F, df, p

Symptoms:

Total Symptoms (n:28) 15.76 (0.32) 2.6e (0 28) 6 l 8.90, I 426, 0.001

Fat¡gue Re Ia te d Sy mpt o ms :
ED

Fatigue

CD

SS

47.80 (r.21)

62.90 (0.8e)

4ó.8e (0 92)

53.27 (1.r3)

32.5r (r.40)

23.0s (1.04)

23.58 (0.94)

23.5 l (0.78)

53.56, 1 426, 0.001

679.10,'t 424,0.001

226.s0, I 426, 0.00 I

269.20, | 424,0 00'l

ED = Emotional Distress; CD = Cognitive Difficulties; SS = Somatic Symptoms
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Table3. Subjective Measures of Psychopathology, Mood rnd Cognition for the CFS and Control Samples. Scores are the Group
Merns with s.e.m in Parenthesis

CFS

(N=307)

Controls

(N=126)

F, df, p

Psychopathology, Mood and Cognition:

Dep re s s io n (l scores:f dep.) 4t.46

(0.6 r )

35.07

(0 48)

41.58, I 424, 0.00t

Tra¡l Anx¡et! (lscores:Janx ) 49.36

(0.66)

40.45

(0.e7)

55.50, | 421,0.001

Mood:

Alertness

(J scores:falert.)

Hedonic tone

(fscores=JHT)

Anxiety

(fscores:Janx.)

I 88.73

(1.35)

122.78

(r.15)

74 15

( l .04)

290.27

(6.00)

234.t7

(4. r 0)

105.29

(2.67)

s36.70, 1431, 0,001

1227.0s,1 431, 0.001

174.23,1431,0.001

Positìve Mood

(Jscores:fpos. md)

Negatìve Mood (f scores:'f neg. md)

25.88

(0.5ó)

23.95

(0.66)

36.05

(0.82)

14.14

(0.85)

98. I 6, I 424, 0.001

71.44,1425,0.001

Cognìtíve Fo ilures (Jscores:JCF) 60,53

( l .03)

38.35 (1.17) t56.00, I 419,0.00t

These data suggest that the CFS patients were more de-
pressed than the controls. In response to the more general-
ised questions posed in the pre-visit booklet, the trait anxiety
scores for the CFS patients were significantly higher than
those of the controls as were the levels of cognitive failures.
However, there was no significant difference between the
two groups in terms of anxiety (CFS=40.42, controls:41.67;
p:0.20) when the participant was asked to rate how the felt
on the day of testing. The CFS group did report lower posi-
tive and higher negative mood scores than the controls dur-
ing the previous week. These mood data also showed that the
CFS group were significantly less alert than the controls, had
lower hedonic tone scores and were more anxious than the
control group (see Table 3).

Psychosocial Measures

The CFS group reported signifìcantly higher levels of
perceived stress, suffered more severe daily hassles and less
positive life events than the controls. However, there were

no significant differences between the groups in terms of
self-esteem or negative life events (see Table 4).

Performance Testing

Data comparing the CFS and controls in terms of per-
formance measures are depicted graphically in Fig. (1).

Free Recall

The CFS patients recalled significantly fewer words than
the healthy controls indicating deficits in episodic memory in
the patient group (CFS:6.12 words, controls=7.48 words;
F( 1,430):39.92, p<0.00 I ).

Simple Reaction Time Task

The mean reaction time (mRT) over the 3 minutes of the
test was significantly longer for the CFS patients than the
controls (CFS:490.81 msec, controls:284.15 msec; F(1,
430):34.30, p<0.001).

Table 4. Psychosocial Measures for the CFS and Control Samples. Scores are the Group Means with s.e.m in Parenthesis

CFS (N=307) Controls (N=126) F, df, p

Psychosocial Factorsl

Daily Hassles (l scores=f severity) 46.sr (2 06) 32.73 (2.76) t426,1421,0.001

SellEsteem

(fscores:f SE)

s7.32 (0.92) 58.er (r.30) n/s

Perceíved Sl¡ess

(fscores=fstress)

26 76 (0 48) 22.ss (0.77) 2l 851, r 421,0001

Positìve lfe even s (lscores:lPLE)

Negotive lÍle evenls (f scores=fNLE)

0.78 (0.07)

2 34 (0.r3)

r 26 (0.1 3)

2.66 (0.2t)
I 2,6s, I 42ó, 0.00r

n/s
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tion times slow gradually over the three minutes. CFS pa-
tients had slower reaction times on each minute of the task
(time on task), and the repeated measures analysis indicated
that the CFS groups' reaction time slowed at a greater rate
(F(1,858):3.03, p<0.05) than the controls (i.e. they become
fatigued more quickly than the controls - see Fig. 2),

cFs cFs cFg

mln 1 mln 2 m¡n 3

Fig. (2). Time on task scores for tlrree minutes of the simple reac-
tion time task measure for the CFS and contol groups. Scores are
the mean with s.e.m shown as bars. Higher RT scores:slower reac-
tion times.

Repeated Digits Vigilance Task

Again the overall mea¡ reaction time for the CFS patients
on this task was significantly slower than the controls
(CFS=6ll.7msec, controls:549.4msec; F(1,383):26.80,
p<0,001). There was no time-on-task effect in the vigilance
task even though group differences in the reaction times for
each minute on the task remain. The total number of cor-
rectly detected targets (hits) was also significantly lower in
the CFS group (CFS:I1.12 hits, control:13,75 hits; F(1,
423):34.30, p<0.001) but there no overall time-on-task
group effect. The control group detected significantly fewer
hits in minute 2 when compared to minute I (min l:5.31,
min 2:4.94; F(2, 124):59.33, p<0.01) and significantly
fewer hits in minute 3 compared to minute 2 (min 2=4.94,
min 3:3.50; F(2, 124):59.33, p<0.001). However, although
the CFS group detected significantly fewer hits in minute 3

than minute 2 (min 2:4,24, min 3:2.81; F(2,296):86.21,
p<0.001) there was no difference between the number of hits
detected between minutes I and2.

There was no difference between the two groups in terms
of false alarms.

Distraction from lrrelevant Stimuli

Analysis of covariance on the Stroop test, with the word
control condition as a covariate, produced no significant dif-
ferences between the groups when measuring colour inter-
ference (name the word, ignore the colour). The CFS group,
however were significantly slower than the controls when
naming the colour and ignoring the word (CFS:I13.52 sec-
onds, controls:85.91 seconds; F(1, 427)=52.68, p<0.001).

IMPAIRED COGNITION AND POSSIBLE CON-
FOUNDING FACTORS

As factors such as demographics, symptoms, anxiety,
depression, mood and psychosocial factors have been shown
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Fig. (l). Objective measures of performance for the CFS and con-
üol groups. Scores are the mean with s.e.m shown as bars. Higher
Stroop and RT scores=slower reaction times.

Data describing the time-on-task reaction times over the
3 minutes (that is the RT for each minute of the task) sug-
gests that there is a linear group effect for reaction times
(F(1,429):67.20, p<0.001) indicating that both groups' reac-
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Table 5. Confounding Foctors which are Known to Exert an Independent Effect on Cognition. Factors Ultimately ldentified in the
Analyses are Highlighted in Bold

Stroop

Word interference

Free Recall

\ilords recalled

Simple Reaction Time

Mean reaction time

Repeated Digits Task

Digits detected

Gender

Age

Educational Status

Employment Status

NART

Age

Marital Status

Educatíonal Status

Employment Status

Social Classification

NÂRT

Gender

Marital Status

Educational Status

Employment Status

Social Classification

NART

Gender

Educational Status

Employment Status

Social Classification

NART

Rested by sleep Rested by sleep Medication

Rested by sleep

Rerted by sleep

Emotional Distress

Cognitive DifTiculties

Somatic Symptoms

Physical Symptoms

Emotional Distress

Cognitive Difliculties

Somatic Symptoms

Physical Symptoms

Emotional Distress

Cognitive Difficulties

Somatic Symptoms

Physical Symptoms

Emotional Distress

Cognitive Difïiculties

Somatic Symptoms

Depression

Trait Anxiety

Positive Mood

Negative Mood

Cognitive Failures

Depression

Trait Anxiety

Positive Mood

Negative Mood

Cognitive Failures

Depression

Trait Anxiety

Positive Mood

Negative Mood

Cognitive Failures

Depression

Positive Mood

Cognitive Failures

Daily Hassles

Perceived Stress

Daily Hassles

Perceived Stress

Daily Hrssles

Perceived Stress

Daily Hassles

to be associated with impaired cognition in previous studies,
a series of univariate analyses were conducted on each per-
formance task using the individual variables listed in Tables
1-3 as covariates. From these analyses only two variables
produced an independent effect which removed the overall
group difference in cognition between the CFS and controls;
total symptoms and fatigue scores. Table 5 describes the
factors exerting an independent effect for each performance
task whilst not affecting the differences between the CFS
and control groups.

V/hen all the independent factors were co-varied in one
analysis, several measures had a significant independent ef-
fect (shown in bold) but again the difference between CFS
patients and controls only became non-significant when fa-
tigue and symptom severity were co-varied.

SUBJECTIVE MEASURES OF COGNITION VERSUS
OBJECTIVE MEASURES OF PERFORMANCE

The Cognitive Failures Questionnaire (CFQ) was used in
this study as a subjective measure of cognitive impairment.
To investigate the suggestion that patients with CFS over-
estimate the levels of cognitive deficits experienced, a me-
dian split was performed on the CFQ scores for each of the
two groups and, as a result, four sub-groups were created: (a)
CFS patients with low CFQ scores (n:107), (b) controls with
low CFQ scores (n:106), (c) CFS patients with high CFQ
scores (n=186) and, (d) controls with high CFQ scores
(n:16). These were then used as grouping factors in analyses
of variance for each of the performance measures with the
independent factors highlighted in Table 5 as covariates.
These results are shown in Table 6.

Table6. Subjective Measures of Cognition (Cognitive Failures) Versus Objective Measures of Performance. Scores are the Group
Means with s.e.m in Parenthesis. Higher Stroop and RT Scores:Slower Reaction Times

Stroop

(sec.)

Free Recall Simple Reaction Time

(msec.)

Repeated Digits Task

(detected)

Low CFQ:

CFS

Controls

Hìgh CFQ:

CFS

Controls

r01.69 (3.14)

88.48 (3 l 6)

117.95 (2.40)

89.r4(8.r2)

6.26 (0.20)

6.79 (0.23)

6,44 (0.19)

7.4r (0.45)

400.70 (21.73)

320.27 (22.26)

523.2s (t6.91)

282 68 (ss.02)

l r.77 (0.40)

l2 68 (0.43)

l r.33 (0.32)

14.64 (1.00)

Group Effect: F(3,409)=l 9 94, p<0 001 F(3,409):2.93, p<0.033 F(3,406):l 9.398, p<0.001 F(3,403):4. I s, p<0.006
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There is an overall group effect ofCFQ on cognition and,
therefore, an association between the subjective CFQ meas-
ure and level of cognitive deficit in CFS.

To further investigate the relationship between subjective
and objective measures, the cognitive failures questionnaire
scores for the patient and control groups were split into their
respective quartiles and used as grouping factors.

These analyses reveal clear differences between the CFQ
quartiles for the CFS group for both the mean reaction time
task (F(3, 285):3.32, p<0.02) and the Stroop task (F(3,
287)=4.78, p<0.003), but not for the free recall or vigilance
tasks, For the controls, however, there were no associations
between CFQ scores and deficits for any of the performance
measures.

Illness Severity and Performance

Two measures, namely the total symptom scores and the
Profile of Fatigue Related Symptoms (PRFS), were used to
assess illness severity in the patient sample. To investigate
the relationship behveen illness severity and cognitive defi-
cits, these two measures were dichotomised and summed to
create six groups (a) low illness severity CFS patients
(n=61), (b) low illness severity controls (n:l l7), (c) medium
illness severity CFS (n=57), (d) medium illness severity con-
trols (n:8), (e) high illness severity CFS (n=175) and, (f;
high illness severity controls. Unfortunately, there were no
controls in the high illness severity grouping and only eight
in the medium severity control group. Data for the medium
illness severity controls have been included in Table 7
(which describes these data for each performance task) for
comparison purposes but will not be discussed further.

There was an overall group effect for free recall scores,
with there being significant differences between the low ill-
ness severity controls and the medium and high illness sever-
ity patients (p<0.001 and p<0.002 respectively). However,
there were no indications of an association between illness
severity and performance deficits in the CFS groups.

There was also an overall group effect in the simple reac-
tion time task, with there being significant differences be-
tween the low illness severity controls and the low, medium
and high illness severity patients (p<0.04, p<0.001 and
p<0,001 respectively). In addition, there were significant
differences in the simple reaction times between the low and
high illness severity patients (p<0.001) and a marginal dif-

The Open Neurology Journal,2008, Volum¿ 2 85

ference between low and medium illness severity patients
(p:0.06). However, there was no significant difference be-
tween the medium and high illness severity patients.

There was an overall group effect in the vigilance task,
with significant differences between the low illness severity
controls and the medium and high illness severity patients
(p<0.01 and p<0.001 respectively). However, in this task
there were no indications of an association between illness
severity and performance deficits in the CFS groups.

There was an overall group effect in word interference,
with there being significant differences between the low ill-
ness severity conffols and the low, medium and high illness
severity patients (p<0.05, p<0.03 and p<0.001 respectively).
In addition, there were significant differences in the time
taken to complete the task by the low and high illness sever-
ity patients (p<0.001) and the medium and high illness sever-
ity patients (p<0.001). However, there was no significant
difference between the low and medium illness severity pa-
tients.

These data provide a similar profile to that of cognitive
failures: that is, there were associations between the level of
illness severity and cognition for the two reaction time tasks
but not for the recall and vigilance tasks.

DISCUSSION

The current study set out to bring some clarity to the is-
sues arising from the on-going debate surrounding the exact
nature, and indeed existence, ofthe cognitive deficits associ-
ated Chronic Fatigue Syndrome (CFS). This was achieved
by addressing specific comments made by previous review-
ers of the literature [7, l8] as well incorporating into the
design the views of those who found no evidence of such
impairment Í7,15,16l.

To begin with we recruited 307 paficipants, a much
larger number ofpatients than previous studies, from a single
specialised ouþatient clinic. To address the issue ofaccuracy
of diagnosis, the Centre for Disease Control (CDC) case

definition criteria [2] was used to diagnose all patients in-
vited to take part in the study, which excludes patients exhib-
iting major psychiatric disorders. It was clear that our sample
conformed to the expected demographic profile for Chronic
Fatigue Syndrome (CFS): that is, a predominance of middle-
aged manied females.

Table 7. Illness Severity Versus Cognitive Performance. Scores are the Group Means with s.e.m in Parenthesis. Higher Stroop and
RT Scores=Slower Reaction Times

Stroop

(sec)

Free Recall

(words)

Simple Reaction Time

(msec)

Repeated Digits Task

(digits)

Low Illness severìly:

CFS

Controls

Medìum Illness Severity:

CFS

Controls

High Illness Severity:

CFS

98.32 (4 04)

88.3 l (2.94)

99. r 8s (4. r 8)

92.07 (r.2s)

120.62 (2.40)

6.70 (0.24)

7.04 (0 20)

6.23 (0 24\

6,87 (0,ó3)

6.21 (0 r6)

387 23 (29.07)

3 r 5.00 (21 .35)

466.73 (29 33)

32s.41 (78.21)

st6.30 (17 72)

il .98 (0.5 1)

l3.r l (0.41)

l r.38 (0.54)

t2 52 (1.41)

il.2r (0.33)

Group Effect: F(4,41 l)=19 78, p<0.000 F(4,404)=2.64, p<0.034 F(4,404):l 3,32, p<0.000 F(4,405)=2.94, p<0.020
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When examining the patient sample in more detail we
found that the majority of the group (68%) had received a
preliminary diagnosis of CFS from their GP before attending
the clinic and their mean illness length was five years. Al-
though the majority ofpatients suggested a physical cause as

a possible trigger for their illness (such as influenza), several
patients acknowledged a non-physical cause (for example, a
stress-related episode).

Half the sample of patients experienced fluctuations in
symptom severity although no regular daily pattern emerged.
The resultant effect of such variability is that patients experi-
ence high levels of uncertainty. Data from a symptom check
list provided evidence of the myriad symptoms experienced
by CFS sufferers. The study showed that and the majority of
patients (41%) reponed their condition as 'bad with some
recovery' on the 5-item current state of health scale at the
time of testing. Increased rest and sleep were highlighted by
patients as the most effective approaches in their attempt to
minimise the negative effects of the illness whilst, on the
other hand, exercise, walking, shopping, mental effort and
stress were most commonly linked with an exacerbation of
symptom severity.

To address criticisms aimed at the inclusion of inappro-
priate control groups in previously reported studies, we re-
cruited 126 healthy volunteers from a cross-section of the
general population who were matched to the patient sample
in terms of age, gender, educational standard and socioeco-
nomic group. In addition, the controls completed a similar
screening process to the patient group.

Concerns voiced by Wearden and Appleby [8] regard-
ing the suitability and sensitivity of the objective measures
of cognitive performance used in previous research were
answered by administering tasks which, not only reflected
the type of cognitive impairments patients themselves report,
but the tests used had been utilised in previous studies ofthe
illness [8, 25] and in studies of fatigue in healthy individuals
t6l.

In a series of group comparisons we found several differ-
ences behveen the CFS patients and control group. Firstly,
and not surprisingly considering the severity of the illness,
the controls were significantly more likely to be in employ-
ment than the CFS group at the time of testing. Secondly,
despite the hvo groups being matched in terms of educa-
tional status, the CFS patients scored significantly lower on
the pre-morbid intelligence measure than the controls. There
are two possible explanations for this: (a) as intelligence
shows a positive correlation with most cognitive measures

[39], the converse is also true, namely that deficits in cogni-
tive functioning will be accompanied by lower intelligence
scores; (b) patients with depression have been shown to re-
port lower pre-morbid intelligence scores using the NART
score [40].

A further area of interest is the role of sleep abnormali-
ties in this illness [8]. Our data suggests that the average
number of hours slept per night did not differ between the
patient and control groups. However, the hvo groups were
shown to differ in ratings of the extent to which the individ-
ual felt rested as a result of sleep - namely sleep quality.
Abnormalities in sleep patterns had been shown to affect
mood and performance both in CFS patients and healthy

Thomas and Smith

controls [8, 27] and were an important factor to consider
when examining these data further. In addition, problems
with sleep quality are often observed in abnormal psychopa-
thology 141,421.

The presence of co-morbid mood disorder is also indi-
cated in the patient group. Although these findings contradict
previous findings (e.g. Marshall et al. 1996 [4]), it is be-
lieved that this study provides a more accurate representation
ofthe illness due to the fact that a larger cohort was assessed
in comparison with previous studies. Indeed laboratory test-
ing further highlight the differences between the mood states
of the two groups. The CFS patients record significantly
lower levels alertness and hedonic tone and have higher
anxiety levels than the control group. It is of note that the
state anxiety scores of the two participant groups do not dif-
fer at the time of testing, indicating that the patient group
was not unduly distressed by the test session itself. Trait
anxiety scores, however, indicate that patient group exhibit
higher general anxiety levels than the controls.

Simple comparisons of performance task data seem to
confirm our previous findings of a slowing of motor speed
and impairments in immediate recall in CFS. The reaction
time task also provides data indicating that there were sig-
nificant differences between the reaction times of the CFS
and control groups when comparing reaction times at minute
intervals. In addition, a greater rate of slowing over the three
minutes was seen in the CFS group. This 'time-on-task ef-
fect' was not replicated in the other three minute task (the
vigilance task) even though group differences in the reaction
times for each minute on the task remain. There is a sugges-
tion here that although both sustained attention and motor
speed are affected in CFS, time-on-task effects differ. A pos-
sible explanation may be that performance on such tasks are
affected differently by fatigue and that these differences may
reflect differences in underlying neurotransmitter mecha-
nisms involved in processing the two tasks (Christopher et
al. 2005 for a discussion [a3]). However, this theory would
have to be tested in further wide-ranging studies.

Returning to the vigilance task, the detection rate of re-
peated digits for each minute was greater in the control
group than the patient group and both groups' detection rate
decreased over time. In contrast to our previous findings,
where a gradual decline in accuracy over time was reported
for both groups [25], the current study indicates that there
was no measurable decline in accuracy for the patient group
between minutes I and 2. A trade-off between reaction time
and accuracy (for minutes I and 2) is, however, observed in
healthy controls and this warrants further investigation.

The final performance task, the Stroop interference task

[37], provided evidence to suggest that distraction by irrele-
vant stimuli is more pronounced in the patient group. These
data are conhary to findings reported by Metzger and Denny

[44] who found no evidence to suggest that CFS patients
perform differently to controls on this task. The inconsis-
tency between their study and the results presented here
might be due to the relatively small number of patients tested
(40 compare to 307) and the fact that a modified version of
the Stroop task was used to assess cognitive function. By
modifying the task, some test sensitivity may have been lost
and this has been suggested as a possible reason for the lack
of conclusive data in the past.
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To investigate these data further, a series of additional
analyses were conducted, this time identifying a range of
factors significantly associated with poorer performance and
including these as covariates in the analyses. These included
demographic dat4 pre-morbid intelligence, illness severity,
anxiety, depression, psychosocial factors and sleep data.
Only two variables, total symptoms and the fatigue sub-scale
of the fatigue-related symptoms questionnaire, were identi-
fied as factors which act to remove the overall group effect
on performance. Although one might expect the level of so-
matic symptoms, cognitive difficulties and emotional dis-
tress to be major factors of influence in this particular illness,
these two factors essentially defìne the two groups, How-
ever, several factors were identified as having an independ-
ent effect on performance without removing the overall
group effect. These factors were, therefore, used as covari-
ates in further analyses to ensure that they could act in cumu-
lative way and at-Í-ect performance. l'here was no evidence to
suggest that co-morbid anxiety and/or depression play a role
in the level of cognitive deficit in this illness.

In order to consider the ability of the patient group to
subjectively assess their level of cognitive impairment accu-
rately, data from the Cognitive Failures Questionnaire (CFQ)
were used [32]. Previous studies showed that the subjective
ratings of cognitive deficits by CFS patients were much
higher than the level of deficits identified on objective meas-
ures of performance. Patients recording high scores on the
Cognitive Failures Questionnaire performed significantly
worse than those recording low scores for the two reaction
time tasks. These data indicate that patients are more able to
accurately subjectively rate their cognitive performance than
previous reports have indicated [ 8].

It was also important to investigate whether illness sever-
ity negatively affects cognitive functioning, that is are the
more severe cases of CFS more functionally impaired. Ill-
ness severity as weighted by splitting the patients according
to their fatigue-related symptoms and total symptom scores.
These scores were then summed and compared to each per-
formance task allowing us to look at performance across a

range of severity scores. The controls performed better on
each of the tasks than the patient groups even those rated
with low illness severity. When considering the CFS group
alone, an association between illness severity and poorer
cognitive performance is seen in the psychomotor tasks but
not the accuracy or recall tasks. These outcomes are partly in
agreement with previous studies [7, l8] but also raises fur-
ther questions as to the exact nature of the cognitive impair-
ment associated with CFS.

Recruiting patients via a specialised out-patients raises
issues about generalisability and this is acknowledged as a
limitation of the study. However, our data indicating a meas-
urable deficit in motor speed are in keeping with findings
from a recent population-based study [45].

CONCLUSION

The current study provides compelling evidence, not only
for the existence of cognitive deficits in Chronic Fatigue
Syndrome, but for the nature of these same impairments. Of
interest here is that these objectively measured deficits re-
main even when factors associated with performance im-
pairments are taken into consideration. Improvements or
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recovery from the illness should, therefore, be accompanied
by improvements in cognition. The possibility of measuring
recovery in these terms is indicated here: indeed, recent re-
search provides evidence that some of the performance
measures used in this study may be valid indicators of recov-
ery [46]. Further studies are, however, required to investigate
the possible mechanisms underlying our findings. One area
of interest may be the influence of specific neurotransmitters
such as acetylcholine, noradrenalin and dopamine in cogni-
tive functioning. Another is the role of insulin in modulating
acetylcholine and noradrenalin which in turn influences cog-
nitive functioning. Similarly, dopamine has also been shown
to influence motor functioning, verbal fluency, episodic
memory and executive functioning 147,481.In addition, sev-
eral groups have identified neuro-anatomical abnormalities
in patients with CFS using neuroimaging techniques. These
include reduced regional cerebral blood flow, anatomical
abnormalities in cortical and subcortical regions and reduced
glucose metabolism. The impact of such abnormalities are
likely to impact on cognitive performance and may go some
way in offering an explanation for some of the cognitive
impairments observed in the current study.

There remains a large gap in the current body of scien-
tific knowledge as to the nature of these abnormalities. One
area of interest is 'cause and effect': that is, do the abnor-
malities observed cause CFS or does the decrease in physical
activity resulting from the illness produce the abnormality.
For example, there have been reports of a link between
physical activity and neurogenesis [49]. In addition, recent
studies have also suggested that neurogenesis is involved in
the action of antidepressants [50]. These findings may ex-
plain the increased recovery rates detected in CFS patients
prescribed antidepressant medication in our study [51].

Finally, there is an emerging hypothesis based on the
model of 'altered sell which refers to the immune response
to infection [52]. Infectious diseases are often accompanied
or followed by periods of fatigue, disturbed sleep and an
inability to concentrate. The theory is widened to a brain
function model where an extended concept of altered self
means that the patient does not return to the non-disease state
due to the brains failure to recognise that state [52].
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ABSTRACT
Bacþround: The ctrrent study describes a large cohort of untreated Chronic Fatigue
Syndrome patients at initial assessment and examines changes within the illness over
three years. Furthermore, a 'current state of health' scale, developed in previous
studies, was validated for use as a method for accurately measuring recovery.
Possible predictors of outcome were then identified by investigating the role of
baseline measures in subsequent recovery.
Methods: 226 patients completed questionnaires at initial assessment. The
current state of health score was used to measure recovery six, eighteen months and
three-years later. Associations between baseline measures of fatigue,
psychopathology, mood, cognition, stress and cunent state of health were examined to
look at the validity of the state of health measure. Demographic and psychosocial
characteristics were investigated as predictors of recovery. Illness characteristics such

as illness length, illness onset type and illness beliefs were also investigated as

predictors of outcome.
Results: There was strong evidence to suggest that the current state of health
measure accurately describes the patient's health at baseline. Spontaneous recovery
rates in the untreated patient at three year follow-up were low at only 60/o. These data

suggested, however, that illness length, symptom severity and health status have an

important role in recovery. There was no evidence of an association between illness
onset type and subsequent recovery or psychopathology scores at initial assessment

and recovery.
Conclusions: The current state of health measure was validated as a method of
accurately assessing the health status of patients and was used as an indicator of
improvement and recovery within this group. Spontaneous recovery in the patient
group was associated with several factors measured at initial assessment. However,
further studies are necessary to more fully identify the factors which affect recovery
and to investigate the exact nature of the mechanisms involved.
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BACKGROUND
The fatigue experienced in Chronic Fatigue Syndrome (CFS) is not only of sufficient
severity to cause substantial functional impairment, but is accompanied by four or
more co-existing symptoms including those of a cognitive or neuropsychiatric nature
(Centre for Disease Control (CDC) criteria) []. The illness (by definition) must be of
at least six months duration and can become very debilitating and persistentl2].
Although the incidence of CFS in the general population is relatively low [3-5], this
should not detract from the severe effect the illness has on the individual sufferer's
quality of life. Decreased personal, occupational and social activities combine to
instil a sense of frustration and hopelessness within the patient. In addition, financial
concerns have been raised regarding the increased uptake of unemployment benefits
and the drain on healthcare resources caused by the illness. Data collected as part of
the CDC's surveillance study estimated that the cost in terms of lost productivity, per
annum, for each CFS patient in the United States was $20,000 [6]. In the light of this,
continued research into the causes of and potential therapies for CFS is vital if this
financial burden was to be alleviated [7].
Before coherent treatment protocols were in place research mainly concentrated on
investigations into the long-term prognosis of CFS. These longitudinal studies also
attempted to calculate recovery rates and identify possible predictors of positive
outcome (or recovery). Predictions of recovery rates in the untreated illness have,
however, produced spurious results. A review of the literature indicated that such
discrepancies in the research could be explained by the use ofseveral different criteria
to define recovery in the patient group. For example, a patient in recovery (or
remission) was described in one study as; (a) no longer suffering from fatigue, (b)
experiencing less than four CFS related symptoms and, (c) a person whose health no
longer interfered with normal activities [6]. When these criteria were applied,
spontaneous recovery was calculated at 3l.4Yo during the first five years of the illness.
On the other hand, an assessment of 98 consecutive referrals to a specialised CFS
clinic produced data suggesting that although 4lYo of the sample were moderately to
completely recovered two to three years post-baseline, only 2.6%o of these patients
rated themselves as 'fully recovered'. However, 295% of the patient sample felt well
enough to have returned to work during this time [8]. A discussion by Cairns and
Hotopf highlighted inconsistencies in the literature and concluded that although
improvement in patients at follow-up ranged from 8 to 63%o, full recovery from the
illness was actually quite rare [9].
The inconsistencies outlined above may be due to the fact that measuring recovery in
the particular case of CFS is confounded by reports from sufferers of periods of
remission throughout the illness (typically observed in patients with short illness
duration for example) [6, l0]. Ideally therefore, any measure of recovery should be
validated by several independent illness-related measures to evaluate its capability to
differentiate between true recovery and bouts of remission. In addition, longitudinal
studies are, by definition, conducted over several years. One can not presume that,
although the studies reviewed were not part of any specific treatment protocols, the
patients questioned did not attend some form of therapy during the intervening time
period. These data might not, therefore, represent the true nature of the illness and
this may be being reflected in high recovery rates. In the current study we, therefore,
aimed to validate the accuracy of a measure (developed previously) to represent
recovery in the patient group [1 1].
Factors including younger age at onset, fewer physical symptoms, higher mental and
general health scores and low levels of emotional distress at baseline have also been

56



3.5 Pøper 5

put forward as possible indicators of recovery in CFS [8]. In addition, low levels of
fatigue (at baseline), a sense of control over the symptoms associated with the illness
and the attribution of non-physical cause have also been linked with more favourable
outcomes [9]. Furtherrnore, several aspects of the disorder such as psychopathology,
ratings of well-being, psychosocial and demographic factors have been implicated in
outcome [11]. Previous studies had also indicated that there were possible
confounding variables which affect the severity of CFS including psychosocial
factors, support mechanisms, health measures, psychopathology and cognition [11,
r2l.
To investigate aspects of recovery in CFS further the current study aimed to, in the
first instance, describe the characteristics ofa large cohort ofsufferers at initial
assessment. The study then aimed to validate a simple measure for accurately
measuring the health status of the individual patient and use it to define and assess
recovery. In addition, possible predictors of outcome were investigated by comparing
the health, psychosocial measures and cognition (at initial assessment) of patients who
recovered over a three year period to those who did not recover. These data also
allowed us to monitor the natural progression of the untreated illness over time.

METHODS
Design
The study was longitudinal in nature, with assessments occurring at initial clinic visit
(baseline) and six, eighteen months and three years later.
Participants
Ethical approval for the study was granted by the local health authority. Potential
volunteers were informed that the research was being conducted as part of a long-term
project investigating CFS and that they would be asked to complete similar test
batteries over a period of time as part of a research panel. Participation in the study
was voluntary and written, informed consent obtained. Patient data were coded to
ensure anonymity.
The research panel comprised consecutive GP referrals to a specialised CFS
outpatient clinic that fitted the CDC criteria for Chronic Fatigue Syndrome [l].
Patient volunteers were assessed at initial clinic visit (baseline), at six and eighteen
months and again three years later. As there was no formal treatment available to
these patients at that time these data represent the untreated illness. However, a small
number of participants were taking antidepressant therapy at baseline. Data for these
patients were not included in the final analyses and the findings are reported
elsewhere [13].

Materials and Method
The CFS volunteers completed a range of questionnaires developed to measure global
ratings of well-being, sleep and psychopathology and established indicators of quality
of life lll, 12, 141. Demographic data relating to the sample were collected along
with an illness history questionnaire and a 28-item symptom check-list. The resulting
data were then used to examine associations between these measures and recovery
over time.
Measurement of Recovery
Health status and severity were measured by a 'current state of health measure'
developed previously [11]. This 5-item scale categorised the patients health as
follows: (a) worse than at any stage of the illness; (b) bad; (c) bad with some
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recovery; (d) recovering with occasional relapses and (e) almost completely
recovered.
For the purpose of the current study, in order to compare those patents who recovered
over time to those who did not, the current state of health measure was dichotomised
into; (a) patients who were in the 'almost completely recovered' category (item five
on the scale) and (b) those patients categorised by the other four items. Furthermore,
the concept of recovery was widened to include patients in the 'recovering with
occasional relapses' category. In this way, if predictions of low spontaneous recovery
rates reported previously were proven [9], this broader indicator of recovery would be
used in any further analyses.

Procedures
The individual questionnaire measures were packaged in the form of two booklets; (a)

demographics, illness history/symptoms and general illness traits [11, 15, 16], (b)
illness symptoms experienced in the previous week lll,I7-201. Patients were asked
to complete the questionnaire booklets at home and at their own pace to minimise
questionnaire fatigue. The booklets were returned to the research unit in pre-paid
envelopes.
Patients also responded verbally to a range of questions relating to illness beliefs
including type of onset (acute or gradual) and events which were thought to have
preceded the illness. These data were recorded by research registrars at initial clinic
visit.
To measure recovery over time, the current state of health variable was administered
at initial clinic visit (baseline) and six, eighteen and thirty-six months later. The
three-year follow-up questionnaires had a return to sender advice to assess how many
of the panel had moved during the evaluation period.

Data Analysis
Initial analyses were carried out to determine the characteristics of the sample at
baseline. Analyses of variance were used for continuous data and categoric data from
the study were analysed using Chi-squared cross-tabulation. These methods of
analyses were also used to test the comparability between the baseline demographic
and illness history data of the original CFS cohort to those completing the three-year
session.
In order to test the validity of the current state of health to accurately describe health
status at any given time, it was compared to other health-related measures known to
be associated with the illness such as, mood, symptoms and psychosocial factors. To
achieve this, the continuous measures were split into quartiles and subjected to Chi-
squared cross-tabulation analyses with items from the current state of health measure.
To test the validity of the current state of health variable to measure recovery, patients
were categorised into two groups at baseline: those who were not recovering and

those who thought they were recovering. Independent sample t-tests were then
carried out to validate this measure by investigating the relationship between the
current state of health variable and other health measures and psychosocial factors at

baseline.
Once validated, predictors of outcome were identified by independent sample t-test
analyses with recovery at three-year follow-up used as grouping variable. To
investigate these relationships further, continuous variables were split into quartiles
and cross-tabulated with the recovery variable.
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RESULTS
In all, 307 CFS patients were recruited to the research panel. Patients taking
antidepressant medication at baseline and for those whom antidepressant medication
status was unknown (n:81) were excluded from the final analyses. 130 patients

completed all assessment time points and 40 participant questionnaires were returned
to sender.

Baseline Patient Sample and Illness Characteristics
Table 1 describes the basic demographic data for the 226 patients at baseline. These

data suggest that the patient sample follows the profile one would expect in CFS, that
is the group consisted predominantly of middle-aged, manied females.
When considering the current state of health variable, the majority of patients fell into
the 'bad with some recovery' category (43%). These data were accompanied by a
mean total symptom score (calculated from the 28-item check list) of 15.84

(s.e.m:0.36). The mean illness length for the patient group was approximately 5

Years' 
Insert Table 1 about here

The majority of patients (84%) believed that a specific event had proceeded and,

therefore, may have caused the onset of the illness. Influenza was named as the main
causal agent (42%).
In addition, 68yo of the group had their condition diagnosed by their GP and only 34o/o

of the sample was in employment at the time of initial assessment. Of the remainder,
49%o were unemployed, 160/0 were on sick leave and24Yo were either retired or home-
makers. Of the patients who were employed, 2lYobelieved that their job security was

threatened by the illness.
The participants were also asked if they had tried any alternative therapies to alleviate
their symptoms. 94o/o reported that they had and had spent on average f235 doing so

(range:O to f4000). Less than half of these patients believed that they had received
value for money by taking the altemative therapy route.
Next the sample were re-examined in terms of type of illness onset (acute or gradual

onset). There was no evidence to suggest a difference between the groups in terms of
the demographic nature of the illness, illness length or total symptom scores. In
addition, we found no evidence to suggest that there might be a link between type of
onset (acute or gradual) and the patient's belief that a virus had caused the illness.

Indívídual Symptoms
Table 2 describes.the 28-item symptom check-list for the patient group at baseline in
further detail.

Insert Table 2 about here

These data indicate that muscle pain, lack of concentration and excessive fatigue were
the highest rated symptoms in the patient group.

Valídation of the Health Status Measure
Table 3 describes the relationship between the items of the current state of health
(CSH) scale and other health-related measures known to be associated with CFS. As
there were only two patients who fell into the 'almost completely recovered' item on
the scale (item 5), we merged them with the 'recovering with occasional relapses'
group. These data indicate a strong link between the items of the scale and the level
of impairment present in CFS. Patients with a more positive and a less negative mood
were significantly more likely to be in better health at baseline. There was also an

association between lower levels of fatigue, somatic symptoms, physical symptoms
and total symptoms and better health status at baseline. Furthermore, the impact of
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psychosocial factors such as daily hassles and positive life events were evident in
patients with poor health.

Insert Table 3 about here

To investigate these findings further, patients were split into two groups; those who
were 'recovering' (items 4 and 5 on the current state of health scale) and those who
were 'not recovering' (items I,2 and 3). Table 4 presents data describing the
relationship between recovery and other health-related measures at baseline.

Insert Table 4 about here
These data provides clear-cut differences between the 'recovering' and 'not
recovering' groups in terms of mood, psychopathology and symptoms at baseline. As
these health-related measures are often associated with the severity of the illness the
'current state of health' variable also appears to accurately assess the true severity of
the illness for each patient. In addition, psychosocial factors such as stress are

thought to exacerbate the illness; patients with higher stress scores at baseline were
significantly more likely to be in the 'not recovering' group.

Longitudinal Patient Characteristics
Comparabílíty of the Follow-up Sømple
To confirm that those patients who completed all aspects of the longitudinal study
(n:130) were representative of the original cohort, we compared the baseline
demographic scores for the two groups. Table I describes these data which suggest
that there are no significant differences between the two groups in terms of gender,

age, marital and educational status. In addition, there were no significant differences
between the two samples in respect to length of illness, health status and total
symptom scores at initial assessment (baseline).
Recovery over lime
The item five of the current state of health variable provided data to suggest that very
few patients will completely recover over time without treatment. Levels of
spontaneous recovery were calculated at only 2%o at six-month-follow-up and rose to
6Yo at 18 months later. This level of recovery remained unchanged at three-year
follow-up.
When recovery was assessed in terms of 'recovery with occasional relapses' or to
have 'almost completely recovered',38yo of patients were found to be in this category
at six-month follow-up and this rose to 45o/o at three-year follow-up.
As the number of patients who had almost completely recovered at three years
imposed statistical limitations for further analyses, recovery with occasional relapses
was used in subsequent analyses.
The Relationship between baselíne lllness Cltøracterßtics ønd Recovery
The next set of analyses examined whether baseline measures predicted subsequent
recovery.
There was no association between age (using inter-quartile ranges) and subsequent
recovery or illness onset type (acute or gradual) and recovery. Similarly, there was no
indication from these data that physical or non-physical cause was associated with
subsequent recovery. There was also no association between illness length at baseline
and recovery at three-year follow-up. To investigate this further, illness length was
further split into quartiles and cross-tabulated with the recovery variable. These data
did indicate a trend for patients in the lowest quartile illness length group to have an
increased likelihood of recovery at three year follow-up but this did not reach
signifi cance (p:0. 05 6).
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When comparisons were made between employment status and recovery, patients
who were in employment at initial clinic visit (baseline) were significantly more
likely to be in the recovered group at three-year follow-up (employed at
baseline/recovered at three years:65.6o10, employed at baseline/not recovered at three
years:34.4%o, t : 6.227, dÈl, p<0.0 1 1).

In addition, there was a significant association between health status at baseline and
recovery at three-year follow-up çf :Zl.SS+, dÈI, p<0.001). That is to say, those
patients who reported better health status initially were more likely to recover.
The Reløtionshìp between Symptoms ønd Recovery
Again these data were split into quartiles and cross-tabulated with the recovery
variable.
Patients with the highest symptoms scores were significantly less

likely to recover at three- gue; f :8.602,df=3, p<0.035 and

somatic symptoms; 12:9 5). Similarly, patients recording the
highest levels of physical symptoms at baseline were significantly less like to recover
over three years (1':11.408, dÈ3, p<0.01). In addition, those who reported total
symptom scores in the highest quartile range at baseline were significantly less likely
to reiover over time çf :8.599,d:3, p<0.035).
These results support the view that patients with milder illnesses are more likely to
recovef.
The Relatíonshìp between Mood, Psychopathologt and Cognitíon at Baseline ønd
Recovery
The relationship between mood and psychopathology at baseline and subsequent
recovery was examined by splitting each measure into quartiles and conducting cross-

tabulation analyses with the recovery variable.
Patents with the highest positive mood scores at baseline were significantly more
likely to be in the rècovering group at three-year follow-up 1f :8.896, dF3,
p<0.031). However, the same was not true for negative mood and recovery.
There was no association between psychopathology at baseline and recovery at three-
year follow-up. In addition, there was no association between the levels of emotional
distress and cognitive difficulties at baseline and subsequent recovery. Similarly,
there was no association between baseline levels of perceived stress or impaired
cognition and recovery.

DISCUSSION
The aims of the current study included the description of the demographic and illness
characteristics of a large group of Chronic Fatigue Syndrome (CFS) patients at initial
assessment (baseline) and the validation of a measure, developed by the research team
in previous studies, to accurately evaluate health status at any given time point. The
study also aimed to describe recovery in the untreated condition and to identifu factors
which influence and predict positive outcome.
The patients recruited onto the volunteer panel were consecutive GP referrals to a
dedicated research clinic and were categorised by the Centre for Disease Control case

definition for CFS [1]. The demographic data of the sample follows a similar profile
to patients described by others, that is, the group comprised predominantly manied,
middle-aged women [2 1].

There has, in the past, been some debate as to whether an association between social
classification and increased cases of Chronic Fatigue Syndrome exists 121,22,231.
Data from the current research indicates that the majority of the sufferers recruited to
the study were grouped in the professional or semi-professional social categories
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confirming the association between the illness and a specific social grouping. This
could, of course, reflect the method of recruiting the patients.
The persistent and debilitating nature of the illness was demonstrated by a mean
history length of five years and, on average, 16 individual symptoms present. One
would expect total symptom scores of 3 from a group of healthy controls (submitted
manuscript). The myriad symptoms associated with CFS are also indicated here; lack
of concentration, muscle pain, excessive fatigue, physical weakness and legs feeling
heavy were reported in over 80% of the cases. The length and severity of the illness
is also reflected in the high numbers of patients who were either unemployed or on
sick leave at initial assessment (baseline).
The health status of the patient group was assessed by the S-item current state of
health variable [11]. Applying this measure at baseline showed that the health status
for the cohort was poor; the majority of the group (43%) rating their health as 'bad
with some recovery'. Further analyses also suggested that the health status variable
correlated with other illness-related measures at baseline such as total symptoms
scores, mood, fatigue, psychopathology and stress.
Considering that the patients described in the cunent study represented different
stages of the illness in terms of severity and illness length, one might presuppose a
link between the current state of health variable and the length of illness measure.
That is to say, either patients with longer illness length could be categorised as having
greater illness severity or conversely, after a certain length of time, the patient begins
to recover. This, however, did not appear to be the case, with analyses showing that
illness length (represented by quartile ranges) was equally spread over the 5-items of
the health status measure.
When comparing items of the current state of health score and other health-related
measures we were able to provide statistical evidence that the more severe items on
the scale were associated with the more negative health measures. The health-related
measures are not an indication of function or disability and, therefore, may not
accurately reflect recovery. Although this is acknowledged as a limitation of the
current study we did apply the same analyses to data collected as part of a treatment
trial reported elsewherc 124,25]. When assessing treatment efficacy we used the
primary outcome measure adopted by Sharpe and his colleagues in their Cognitive
Behaviour Therapy (CBT) trial [26]. By comparing the current state of health
variable to this functional performance scale trial data we found a statistical
significance between the two measures, that is, improved functioning was
accompanied by better state of health scores d =15.937, dÈ8, p<0.015). In the same

treatment trial, 83.3%o of the patients in the active arm of the study reported
improvement in the state of health score çf :9.18, df : 4,p<0.044) post-therapy 1241.
The validated current state of health measure was then used to assess recovery.
Spontaneous recovery rates for the group were low at only 2Yo at six month follow-up.
Furthermore, these rates did not improve a great deal eighteen months or three years
later (6%). It is important to note at this point the relatively high drop-out rate over
the follow-up period and acknowledge this a study limitation as those who did not
respond to the three-year follow-up call may have recovered and felt no need to reply.
This may have resulted in the recovery rates reported here being much lower than
those seen in previous studies [6]. This said, our data are in-keeping with results from
a recent review by Caims & Hotopf [9] and a patient survey conducted by Thomas &
Smith [27], which indicated that the occuffence of complete spontaneous recovery
from CFS is, in fact, relatively rare.
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When recovery was measured using a lax criterion, values increased allowing us to
investigate possible predictors of recovery. Illness status at baseline significantly
influenced recovery over time. Lower total symptom scores at baseline were
associated with more favourable outcomes. There was also a trend, although not
statistically significant, for shorter illness length to be linked with recovery. Overall,
these data re-enforce the well held belief that diagnosing CFS effectively and setting
coping and./or management strategies in place swiftly are vital to prevent the
entrenchment of negative illness perceptions in patients and help facilitate positive
outcome.
However, there was no evidence to suggest that physical cause attribution was
associated with outcome or that type of onset (acute or gradual) affected prognosis.
Furthermore, there was no evidence from these data to suggest that co-morbid anxiety
or depression at baseline was associated with recovery in the longer term. Physical
cause, illness onset type and co-existing psychopathology have been previously cited
as possible factors affecting recovery in this patient group [8, 9]; data from the cunent
study failed to provide evidence for such associations.
The present study did show an association between employment status at baseline and
subsequent recovery. Patients in employment at baseline were more likely to be in the
recovered group at baseline, eighteen months and three years later. These data can be
interpreted in two ways, (a) employment brings with it a sense of belonging and
maintains levels of social support which prevents feelings of isolation which may in
turn exacerbate the illness, or (b) patients in employment may be able to continue
working because they have better health scores and these data may simply be
reflecting illness severity.

CONCLUSIONS
The current longitudinal study has provided results indicating that prognosis for the
untreated CFS patient is poor. Associations between the state of health measure and
other physical and mental health variables have been verified using a large group of
patients. The validation of a simple S-item measure by other standardised measures
leads us to believe that this score can be used to accurately rate patient illness
severity. We have also shown that this measure can predict and assess recovery.
Positive outcome measures were indicated in cases where illness length was short and
when the number and severity of symptoms were low. We have confirmed the widely
held belief among healthcare professionals that offering care to this patient group
before the illness is allowed to become entrenched is of major importance if
sustainable recovery is to be achieved.
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Table 1: Baseline Demographic and Illness History data for the original cohort
of CFS patients and the final cohort who completed the study.

Baseline Measures Original Cohort
(n=226\

Final Cohort
(n=130)

Gender: Male
Female

3r%
69%

34%
66%

Mean Age: 41.7 (0.80) 4s.os (1.1s)
Marital
Status:

Single
Married
Divorced/ Separated
V/idowed

2t%
6s%
t0%
3%

r0%
75%
9%
5%

Educational
Status:

No Formal Schooling
Primary Education only
Secondary Education
O Levels
A Levels
At least lyr at University
BSc or BA
MSc or MA
PhD, MD, etc

0

0

29%
33%
9%
7%
t6%
2%
3%

0

0

30%
3t%
9%
8%
17%
2%
2%

Illness Duration (months): 62.13 (3.84) 6s.4e (s.83)
Current
State of
Health:

Worse than at any stage
Bad
Bad with some recovery
Recovering with relapses
Almost completely recovered

8%
20%
43%
38%
0.9%

6%
t5%
43%
36%
0

Total Symptom Score (maximum :28)z 15.84 (0.36) 1632 (0.59)
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Table 2: The Symptom Checklist Scores for the patient group at baseline.
Scores are ranked most to least prevalent.

Symptom t/, Symptom o//o
Lack of concentration
Muscle pain
Excessive fatigue
Physical weakness
Legs feeling heavy
Fever
Loss of memory
Headache
Aching joints
Sensitivity to noise
Bloated stomach
Sweating
Sore eyes

Sensitivity to light

Sore throat
V/ind
Insomnia
Nausea
Shivering
Glands swollen
Racing heart
Chest pain
Indigestion
Panic attacks
Depression
Allergies
Earache

9t
89

87

81

80
77
76
70
69
59
55

54

53

53

45

52
49
47
46
45

44
44
4l
40
37
35
33
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Table 3: The relationship between the items of the Current State of Health
measure and ratings of mood, fatigue, somatic symptoms, physical symptoms, total
symptom, positive life events and daily hassles (quartiles) at baseline. Values are the
percentage of patients within each item of the current state of health measure for each
quartile range.

Baseline Baseline Current State of Health
Measures

Item I ltem2 ltem 3 It.- 4 & 5 l, df, p
Quartile

Positive
Mood

44.4

27.8
t6.7
11.1

13.3

48.9

15.6
22.2

29.2
25.0
17.7

28.t

t2.5
2t.9
26.6
39.1

1

2
J

4

25.265,9,
p<0.003

Negative
Mood

1

2

J

4

27.8
0

27.8
44.4

28.9
31.1
)))
17.8

18.4

25.5
23.5
32.7

3r.7
3r.7
23.8
t2.7

18.995,9,
p<0.025

Fatigue 1

2

J

4

1 1.8

1 1.8

t7.6
58.8

13.6

18.2

29.5
38.6

t6.3
28.6
27.6
27.6

46.0

28.6
12.7
t2.7

38.752,9,
p<0.001

Somatic
Symptoms

I
2

J

4

t7.6
5.9
23.5
52.9

11.1

15.6
JJ.J

40.0

19.8

32.3
24.0
24.0

37.s
28.r
23.4
10.9

30.780, 9,
p<0.001

Physical
Symptoms

I
2
a
J

4

0

16.7
)))
61.1

13.3

6.7
44.4

35.6

17.5
26.8
28.9
26.8

42.9
30.2
20.6
6.3

51.345,9,
p<0.001

Total
Symptoms

1

2

J

4

1 1.1

22.2
22.2
44.4

13.3
20.0
26.7
40.0

19.4

27.6
28.6
24.5

43.r
15.4
27.7
13.8

26.352,9,
p<0.002

Positive
Life Events

1

2
J

4

0

83.3

5.6
11.1

0

66.7
22.2
11.1

0

53.6
28.8
55.3

0

47.6
15.9

36.5

18.195,6,
p<0.006

Daily
Hassles:
Intensity

1

2
J

4

22.2
5 J.5
11.1

33.3

22.2
17.8

31.1

28.9

19.6

36.r
22.7
2t.6

45.2

17.7

19.4

17.7

21.628,9,
p<0.010

Item l:worse than at any stage; item 2:bad; item 3=bad with some recovery; item
4:recovering with occasional relapses; item S=almost completely recovered.

68



3;5 Paper 5

Table 4: The relationship between Current State of Health and mood,
psychopathology, symptoms and stress at baseline. 'Recovering with occasional
relapses' and 'Almost completely recovered' represent the 'Recovering' group, the
remaining values represent the 'not recovering' group. Values are the group means
with s.e.m in pa¡enthesis.

Baseline Current State of Health
Baseline Measures Not Recovering Recovering t, df, p
Positive Mood
Negative Mood

Depression
State Anxiety
Emotional Distress
Fatigue
Cognitive Diffrculties
Somatic Symptoms
Physical Symptoms
Total Symptoms
Perceived Stress

24.7s (0.66)
2s.28 (0.83)

42.6s (0.7s)
4r.4r (0.74)
4e.87 (1.50)
67.09 (0.91)
4e.26 (1.06)
s6.8e (1.38)
27.072 (0.s4)
16.73 (0.37)
27.4s (0.61)

28.16 (1.0s)
20.87 (1.02)

-2.808,296,
<0.005
3.103, 297, <0.002
3.r02,295, <0,002
2.497,297, <0.013
2.630,297, <0.009
7.432,295, <0.001

3.796,297, <0.001
5.004, 295, <0.001

7.236,296, <0.001

4.674,300, <0.001

2.132,296, <0.034

38.2t (1.02)
38.21 (0.e8)
42.e6 (2.02)
s3.83 (t.73)
41.80 (1.73)
45.0s (1.73)
1e.ee (0.80)
13.62 (o.ss)
2s.22 (0.7s)
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HUMAN PSYCHOPH ARMACOLOGY
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Fatiguing illnesses, in particular Chronic Fatigue
Syndrorne (CFS), are difficult conditions to accurately
deternine and quantify. Hohnes et al. (1988).
deveìoped a working case definition for CFS, which
provided a structured method for categorising the
illness. Modified definitions such as the Oxford
criteria, as described by Sharpe and colleagues
(1991), and the Centre for Disease Control (CDC)
criteria (Fukuda et aL,, 1994) have added coherence
and further guidelines for clinicians and researchers in
the field. These criteria define a person suffering frorn
CFS as one who has experienced persistent, debilitat-
ing fatigue for' 6 months ol' more. Rest, in these
patients, is not restorative and the fatigue state is not
due to ongoing exertion. Onset is described here as

'definite' or 'new' and there rnay be several co-

*Cortespondence to: M. A. Thonras. Centre for Occupational &
Health Psychology, 63 Park Place, Caldiff, CFl0 3AS, UK. Tel:
(029)208'7 6506. Fax: (029)2O87 6553. E-nraiì: tlronrasrna @cf .ac.uk

[tWlLEY
lnterScience"

An investigation of the long-term benefits of antidepressant
medication in the recovery of patients with chronic
fatigue syndrome

Marie A. Thonias* and Andrew P. Smith

Cenlre for Occupational and HeaLth Psycþ.6lot , School of Psl,chology, Cardiff University, tJK

Two hundred and seventy-fìve patients fulfilling the Centle for Disease Control (CDC) critelia for Chlonic Fatigue Syndrome
(CFS) cornpleted rneasut'es assessing illness history, global ratings of well being, sleep, activity and psychopathoìogy at
baseline, 6 months, l 8 months and 3 year tbllow-up. Forty-nine of these patients had been prescribed antideplessant
rnedication, namely Tricyclic dlugs ol Selective Selotonin Re-uptake Inhibitols (SSRI). Data from the current study suggests
that patients in the antidepressant rnedication group recover at a faster rate over time when compared to the untreated patient
sample. In addition, the positive effects of antidepressant therapy ale maintained at the 3-yeâr follow-up point. It appears
from these dâta that the SSRI in particular are responsible for implovements in the conditjon. Most importantly, these
impl'ovemeìtts include a reduction in the levels of fatigue recorded by patients. These findings have not been demonstl'ated in
previous studies of the effect of antidepressant therapy for patients with this ilìness and this may l'eflect the sholt tirne periods
studied in the earlier research. Copyright O 2006 John Wiley & Sons, Ltd.

KEY woRDS 
- Chl'onic Fatigue Syndlome; antidepressant medication; recovery

INTRODUCTION existing symptoms present. The physical fatigue
experienced in CFS ploduces a rnarked reduction in
activity, and together with other ancillary sylnptons
such as pain and sleep disturbance, rnake the illness
debilitating and persistent (Andersen et a|.,2004).The
resulting illness leads to a substantial decrease in
personal, social and occupational activities, severely
affecting the patient's quality of life.

Both the cause of CFS and the mechanisms that
maintain it remain largely unknown. Surawy et ø/.
(1995) produced data suggesting that once the illness
had established itself, cognitive, behavioural,
ernotional, physiological and social factors might
work together to perpetuate it. Due to the complexity
of the illness possible treatntents have, therefore, been
investigated on a pragmatic basis. Several centres have
leported results from pharmacological based treat-
ment studies which focused on agents that alleviate
sor¡e of the symptoms associated with CFS (Goodnick
et a1.., 1992; Vercoulen et a1.., 1996; Hickie et a1..,

1999 for example). These include symptoms such as
co-rnorbid anxiety and depression and problems of

Received 10 April 2006
Accepted 9 August 2006Copyright (O 2006 John Wiley & Sons, Ltd.
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sleep disturbance which are often associated with
CFS and other medically unexplained syndrornes
(O'Malley et al., 1999). However, results from
previous studies have beeu rnixed, and although
antidepressant therapy has been shown successful in
terms of alleviating certain symptoms associated with
the syndrorne, there is no firm evidence to suggest lhat
they facilitate recovery in CFS. In an in-depth review
of treatments for CFS by Rimes and Chalder (2005),
three randomised controlled trials (RCT) of two
antidepressants; the Selective Serotonin Re-uptake
Inhibitor (SSRD fluoxetine (Vercoulen et al., 1996)
and the Monoamine-oxidase Inhibitor (MAOI) phe-
nelzine (Natelson et al.,1996), were discussed. Two of
the RCTs reviewed, did not provide significant results
for any of the outcome measures used in the trial; the
third, again using fluoxetine (Wearden et al., 1998)
showed modest improvernents in the level of
depression explessed by patients in the antidepressant
group but no positive effect on fatigue. Thele was no
evidence to suggest that these agents provided any
useful purpose in the treatment of CFS.

However, both therapy length and fbllow-up
assessment point for the treatlnent trials described
above were relatively short. For example, in the study
conducted by Hickie (1999), nefazodone was admi-
nistered to patients for a 6-week period followed
irnrnediately by the collection of the final assessment
rreasures. Similally, in the RCT described by
Vercoulen et al. (1996), fluoxetine was adrninisteled
to CFS sufferers for 8 weeks with a final data
collection point 2 rnonths post-therapy. It may be the
case tlrat both pharrnacological intervention and final
outcome data should be conducted over a longer tirne
flame fol any lneasurable irnprovement to becotne
apparent. To illustrate this, studies conducted by
Antelman and his colleagues (Antelman and Gershon,
1998 for exanrple) suggested that the positive effects
of antidepressant rnedication for rnajol depressive
illnesses continue and irnplove long aftel the cessation
of treatment. In addition, this phenomenou, termed
time-dependant sensitisation to antidepressant
therapy, was indicated following even single tt'eat-
ments. It would, therefore, be of interest to follow CFS
patients prescribed antideplessaut medication over a

longer tirre peliod.
Data collection for tlre current study formed part of

an ongoing research progralnrne investigating the
characteristics and natulal proglession of CFS. Initial
findings had already highlighted impainnents associ-
ated with the illness such as mood and other
psychopathological disturbance (Smith et al ., 1996).
These problems becarne evident when cotnparing the

patient group with an age, gender and educationally
rnatched healthy control group using a wide-ranging
battery of questionnaires. Furthermore, these data
were also collected at specific follow-up points in
order to chart the typical illness history of these
patients. lnprovements in health-related measures
taken at baseline could, therefore, be used to estimate
recovery rates in the untreated patient over time. Once
validated, these data provided a measure which could
accurately evaluate patients' health status. In addition,
the sanre measure was used to assess recovery from the
condition and evidence from these studies suggested
that spontaneous recovery from CFS is relatively rare
at only 6Vo af 3-year follow-up.

When describing these data it was discovered that a

small proportion of the patient sample recruited for the
study had been presclibed antidepressant medication,
either Tlicyclic or SSRI antidepressants, at the time of
leferral. It was considered, therefore, that it would be

of interest to investigate retrospectively the role
antidepressant therapy plays in the recovery in the
otherwise untreated patient. To achieve this, data from
this sub-group of patients were compared to those
patients not prescribed antidepressant medication in
an attempt to provide evidence of the possible efficacy
of these agents in recovery.

METHODS AND MATERIALS

Ethical approval was granted by the appropriate local
Health Authority. All participants gave informed
consent and data was coded to protect the anonymity
of the patients.

Design

Data were collected longitudinally over a period of
3 yeals. The design was mixed, with the between-
subject factor being antidepressant status and the
within-subjects factor the various time points at
which testing took place, that is, baseline, 6 months,
18 rnonths and 3 years. Two sets of analyses were
performed, one comparing health status (recovering or
not recovering) in patients taking antidepressant
rnedication with those taking no ar.rtidepressants, the
other analysis compared, again, health status, but this
tirne looking at differences between patients taking
Tricyclic antidepressants, patients taking SSRI anti-
depressants and those taking no antidepressants.

Hunt Psycløpharntctcol. CIin Exp 2006;21: 503-509.
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Partici¡tant.s

Patients attending a dedicated outpatient clinic fitting
the CDC criteria for CFS (Fukuda et al., 1994) were
invited to join a resealch panel. Each patient
cornpleted a comprehensive range of questionnaires
charting illness history and psychopathology. At the
clinic, research registrars conducted a detailed
exanrination of each patient's medical history,
including plevious and current antidepressant nredi-
catìon history.

Qtrcsríonnai.res

A comprehensive range of measures was adminis-
tered, including standardised dernographic measures,
a brief illness history questionnaire and a 28-
item symptom check list (Smith et al., 1996). The
Beck Depression Inventoly (Beck et aL,, l96l ) and the
Spielberger Trait Anxiety Inventory (Spielbelger er al.,
197 l) were used to measure co-rnorbid depression
and anxiety in this study and fatigue was also
measured using the fatigue sub-scale of the Profile
of Fatigue Related Syrnptoms (PFRS) questionnaire
(Ray er a|.,1993). Recovery was calculated using the
current state of health variable (Smith et al., 1996).
This self-rated five-itern scale describes the current
illness as: (a) worse than at any stage, (b) bad,
(c) bad with sone recovery, (d) recovering with
occasional relapses and (e) almost cornpletely
recovered. Recovery was assessed by calculating
changes in this measure over time. Sleep quality
and activity levels were measured using
individual five-itenr scales with responses ranging
from 'nruch worse' to 'rnuch better' (Smith et àt..,

1 996).
The questionnaires wele completed at baseline, and

then repeated again at 6 months and 3 years later. In
addition, a sholtened questionnaire, comprising the
symptom check list and current state of health
scale, was completed l8 nronths after the baseline
measures.

Data cutal\tsis

A series of Chi-squared analyses were conducted on
categoric demoglaphic variables and one-way
analysis of variance (ANOVA) tests were conducted
on continuous data at baseline. Analysis of valiance
and independent sample /-tests were conducted to
highlight any differences between the groups over
tlme.

RESULTS

Data revealed that 1'l%o of the cohort had been
prescribed antidepressants at baseline. Approxirnately
half of those takiDg antidepressants had been
presclibed Tricyclics (53Eo) and the rest SSRI
(47Vo).617o of these individuals indicated that
antidepressant therapy had been helpful in alleviating
their symptoms. When considering illness onset type
(gradual or acute), the acute onset sub-group was
marginally Iess likely to be taking antidepressant
medication than the gradual onset group (p:0.07).
There were no associations between illness length and
likelihood of taking antidepressant medication.

Firstly we considered antidepressant group as a

whole. Table I describes the baseline demoglaphic
and illness history data for the antidepressant and no-
antidepressant groups. These data reveal that there are
no significant dìfferences between the two groups at
baseline.

Furthermore, data frorn the 28-item symptorn check
list provided little evidence of significant differences
between the two groups at baseline (see Table 2). The
one exception being that the antidepressant group
were significantly more likely to rate depression as a

symptom (p < 0.01).
Independent sarnple /-test analyses provided no

evidence to suggest that there were any diffelences
between the two groups for any of the other measures
recorded at baseline, including questionnaire
measures of anxiety and depression.

At follow-up, however, several differences eurerged.
When recovery was considered (using the current state
of health measure) the antidepressant group record
greater recovery rates over tirne than the no-
antidepressant group and these data reach significance
at 3 years (p <0.03: see Table 3).

This plofile ofrecovery is also indicated in ternrs of
total symptom scores, In other wolds, there was a

significant lowering of total symptom scores in the
antidepressant group compaled to the no-antidepress-
ant glorìp (see Table 4).

If we look at individual symptorns, significant
differences were reported between the two groups at
l8 month and 3 year follow-up as shown in Table 5.

These data suggests that patients taking antidepress-
ant medication at baseline were significantly less
likely to report syrrptoms, such as physical weakness,
physical fatigue, aching joints and alìergies at follow-
up than the no-antideplessant group. There was also a
marginal difference in the reporting of lack of
concentration as a syrnptom in these patients at
3-year follow-up (p:0.06). The fatigue sub-scale of

Hunr Psychopharmacol Cl.in Exp 20O6: 2l: 503-509.
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Table l. Dernographic data for the antidepressant/no-antidepress- Table 3. Current State of Health scores for the antidepressant/no-
ant patient groups at baseline antidepressant groups at baseline, 6 month, 18 month and 3 year

No-antidepressant Antidepressant
follow-up. Values are expressed as a percentage

Baseline measure (tt--2261 (n:49) Cunent state of
health measure:

Gender:
Male
Female

Age
Marital status:

Single
Married
Divorced/separared
Widowed

Employrnent status:
Employed
Unemployed
On sick leave
Othe¡ (homernaker/reti red)

lllness history and beliefs:
Illness onset type:

Actne
Gradual

Illness duration (nrontlrs)
Total synrptom scores
(r¡axirnurn:28)
Viral cause
(suggested by patient)
Specifìc event

the PFRS also indicates a significant difference in
the level of fatigue expressed by the antidepressant
group at 6 lnonths (antidepressants:53.97; no-
antidepressants:60.00; t : 1.97, df: 184, p < 0.05)
and 3 years (antidepressanfs:49.7 l; no-anti-
depressants:58.17; t:2.03, df: 118, p <0.04),
indicating that the antidepressant group wel'e reporting

lowel levels of fatigue than the no-antidepressant
group.

In addition, patients in the antidepressant group
were significantly more likely to report improvements
in quality of sleep over the 6-month follow-up
peri od (arr ti depressa nls : 24Vo', no-an ti depressants :
5Vo; x':9.89, df :2, p < 0.001) and at 3-year follow-

Table 2. lndividual Symptoms t'or the antideplessânt/no-antidepressánt groups at baseline expressed as the percentage reporting the
synptom

Synrptonr Noantidepressant Antidepressant Syrnptorn No antictepressant Anticlepressant

No
antidepressant Antidepressant

3lVn
69Va

42 (0.80)

21Vo

667o

ljVo
1ø^

287o

40Vo

l3Vo
l9Vo

63Va

37Va

62.r (3.84)
rs.8 (0.36)

65Vo

84Vo

20Va

80Va

44 (t 3'7)

l9Va

6'17o

8Vo

6o/o

26lo
33o/a

25Va

l67o

5jVa
5O7o

65.9 (1 .4t)
r5,s (0.84)

58la

907a

Baseline
Worse than at any stage
Bad
Bad with some recovery
Recovering with relapses
Almost recovered

6 months
Worse than at any stage
Bad
Bad with sonìe recovery
Recovering with relapses
Almost recovefed

I 8 nronths
Worse than ät any stage
Bad
Bad with some recovery
Recovering with relapses
Alrnost recoveled

3 yeals
Worse than at any stage
Bad
Bad with some recovery
Recovering witlr relapses
Almost recovered

8.0
19.9
43.4
27.9
0.9

12.2

r6.3
32.7
38.8
0.0

8,5
13.7
39.9
35.9

2.0

7.9
18.4
23.7
39.5
t0.5

8.5
20.5
36.9
27.8
6.3

5.3
18.4
26.3
34.2
15.8

7.2
14.4
33.0
39.2
6.2

83
83

292
2s0
292

Physical weakness
Physical fatigue
Legs feeling heavy
Muscle pain
Chest pain
Aching.joints
Nausea
Indigestion
Stonrach feeling bloated
Wind
Sore tlrroat
Headaclre
E¿rache
Sore eyes

8t,4
86.7
80. I

89,4
43.8
69.0
46.0
39.8
-53. I

49.1

52.2
69.9
32.1
54.9

8r.6
8 t.6
75.5
89.8
34.1
65.3
36.1
34.7
53. r

44.9
51.0
13.5
20.4
6t.2

5 8.8
52.'7
't7.4

54.4
43.8
45. I

45.1

47.3
36.7
41.2
90.7
75.7
35.4

Sensitivity to noise
Sensitivity to light
Fever
Sweating
Shivering
Swollen glands
Racing heart
Insor¡nia
Depression
Feelings of panic
Loss of concentr'¿rtion
Loss of rnemory
Allergies

6t.2
44.9
79.6
6t.2
40.8
38.8
46.9
55. I

55.1 
-

42.9
83,7
75.-5

28.6

^X2 :5.67, rll : l, tt<0.014.
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Table 4. Total Syrnptorn scores for the antidepressant /no-antidepressant groups at baseline, 6 month and 3 year foìlow-up. Scores are the
group lneans with s.e.rn in parenthesis (rnaxirnurn score:28)

Total Synrptoms No Antidepressant Antidepressant F,dtp

Baseli ne

6 nronths
l8 montlis
3 years

r5.84 (0.36)
14.90 (0.49)
t4.67 (0.46)
rs. r2 (0.s9)

r5.47 (0.84)
r3.60 (1.07)
12.24 (1.13)
11.'75 0.29)

n/s

n/s

4.671,1,213, p<O.032
6,281, I,ll9,p<0.014

u p ( an ti depressan ts : 297o i no- antidepressan ts : 7 7o ;

x' :9.89, df :2,p < 0.007). Furthermore, patients in
the antidepressant group reported higher activity
levels than the no-antidepressant group (anti-
depressants :2IVoi no-antidèpressants: 4Vo; Xz :
9.89, df :2, p <O.02).

To investigate these findings further, the group of
patients taking antidepressant medication were split
into those taking the Tlicyclic and related group of
antidepl'essants and those taking SSRI and again
compared to the no-antidepressant group.

Again there were no significant diffèrences between
the dernographic nature of three groups at baseline or
in the type of illness onset (acute or gradual) and
duration. Patients in the SSRI group were significantly
rnore likely to be in employment at baseline than the
Tricyclic or no-antidepressant groups (SSRI : 497o,
Tli cycl ic : 1 5Vo, no-an ti depres sanl. : 28Vo ; X' : 6.34,
df :2, p < 0.04). However, data frorn the current state
of health measure indicated no difference in illness
severity between the three groups at baseline.

In terms of recovery, patients in the SSRI group
were nrarginally more likely to be in the 'altnost
cornpletely recovered' section of the health status

Table 5. lndividual Symptom Scores I'or lhe anticlepressant/no-
antidepressant groups at I 8 r¡onths and 3 year fbllorv-up. Scores are

expressed as the percentage of patients reporting the synrptom

No
antidepressant Antidepressant Xr, p (df: l)

scale than the Tricyclic or no-antidepressant group at
6 months (p :0.06) and l8 months (p:0.06). These
data did, however, reached significance at 3-year
follow-up (SSRI:437o, Tricyclic : 107o, no-anti-
depressant :6Vo; X' :22.07, df :8, p < 0.005). As
reported in previous studies, there is an association
between the current state of health variable with total
symptom scores. Table 6 describes the mean total
symptom scores at baseline, 6 and 18 lnonths and
3 year follow-up points.

At baseline, patients in the Tricyclic antidepressant
group l'eported significantly higher total symptom
scores tban the SSRI group. The total symptoms
scores fol both antidepressant groups were lowered at
l8 rnonths and 3-year follow-up compared to the no-
antidepressant group but only the SSRI group reaches
significance.

Again, there were differences in individual symp-
ton.r repolting at 18 months and 3 years (Table 7).

It is clear fronr these data that it is specifically the
SSRI group of patients who were responsible for the
decreased reporting of symptoms such as physical
weakuess and fatigue and aching joints. The fatigue
sub-scale of the PFRS questionnaire also confirms this
by providing data to suggest that there is an

improvement in fatigue scores in the SSRI group
over tinre.

The quality of sleep measure indicated that there
was a significant improvement at 3-year follow-up in
the SSRI group (SSRI:43Vo, Tricyclic :10o/o, no-
antidepressanL:J%oi X' :20.62, df :4, p < 0.001).
Intelestingly, this group also reported significantly
increased activity levels at 3-year follow-up
(SSRI : 29Vo, Trìcy clic : 1 )Vo, no-antidepressant :
47o; y2: 1l.50, df :4, p <0.02).

There wele no differences between any of the
gloups in terms of co-morbid anxiety and depression
at baseline (Spielberger ø t a|.,1911;Beck et a|..,1961).
In addition, there were no significant implovements in
the psychopathology of these groups over the follow-
up period. However, the significant difference between
the groups when repolting depression as a major
symptoln (on the 28-item check list) at baseline is lost
at subsequent follow-up points.

Hunt Psyclnphannacol CIin Exp 2006:2l: 503-509.
DOI: 10. 1002/hup

Symptonr

l8 rnonths:
Physical fatigue
Chest pain
Aching joints
Noise
Light
Shìveri ng

Allelgies
3 years:

Physical
weakness
Physical fatigue
Aching joints
Iriver
Allergies

36
73
63
56
36
32

79

1<

76
t.t
32

55

2l
55

45
32

t8
I

7.2'12, <0.008
3.282. <0.049
4.50'7. <0.029
4.369, <0.029
7.268. <0.006
4 286, <0.027
9.29r. <0.001

50 8.538. <0.005

5.873, <0.017
4.660, <0 03 r

4.805, <0.028
5.4t4. <0.0r4

50
54
50

8
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Table 6. The total syrnpton scores for ¡he SSRI, Tricyclic and no-antidepressant groups at baseline,6 months, l8 months and 3 year
follow-Lrp. Scores are the group means with s.e.nr in parenthasis (nraximunr score:28)

Total symptonrs No antidepressant SSRI (n:23) Tricyclic (n:26\ Rdr,p

Baseli ne

6 months

I 8 nlonths
3 years

rs.84 (0.36)
t4.90 (0.49)

14.67 (0.46)
ls. r 2 (0.s9)

r3.43 (0.89)
13.09 (1 .42)

t'7.2't (.28)
14.23 (t.64)

14.t6 (1.72)
12.90 Q.03)

032
093

38)
70)

(l
(l

3.063,2,272, p < 0,048
n/s

4.155,2,211, p<0.017
3.455,2, 118,p<0.035

DISCUSSION

Data collection for the current study was conducted as

part of a larger project ai¡ned at chalting the natural
progression of CFS over tilne in a cohort of untreated
patients. On referral to a specialised out-patient clinic,
each patient completed a lengthy medical examination
with medical staff who also recorded a detailed
account of each patient's illness histoly. When data
collection was completed, descriptive analyses
revealed that a small sub-group of patients (n:49)
had been prescribed antidepressant nredicatiorr at the
tinre of referral. The antidepressant therapy sub-group
was comprised of patients who had been prescribed
one of two antidepressant gl'oups, namely the Tricyclic
o[ SSRI antidepressants. An irnportant feature of this
study was to investigate the effect these agents had on
CFS and whether antidepressant therapy does indeed
assist recovery. To achieve this, data from the
antidepressant rnedication sub-group were compared
to that of the CFS sarnple as a whole fu:226).

The baseline data indicated that there were no
significant differences in the demographic nature of
those patients taking antidepressant rnedication and
those who were not. This was also true for the nunrber'
of syrnptoms reported and health status of the two
groups at baseline. This nreans that any differences
seen at subsequent follow-up points can not be

attributed to confounding variables such as age and
gender differences or illness severity.

Data collected at follow-up suggests recovery rates
of 10.5Vo in the antidepressant group at 6 months
compared to only 2Vo tn the non-antidepressant group.
Furthermore, this recovery rate continued to improve
over tinre reaching 29.27o by the 3-year follow-up
point (conpared to only 6Vo tn the non-antidepressant
group).

Previous studies had indicated that changes in the
current state of health Ineasure (used to assess recovery)
were linked to changes in other health-related
rneasures. For example, improvements in the health
status measure were accompanied by a lowering in the
total number of symptorns recorded. Data from the
current study confirmed this association; the anti-
depressant group also reported fewer syrnptoms than
the non-antidepressant group at follow-up. When
considering the symptom checklist in terms of
individual scores, the antidepressant group repofted
lower levels of physical weakness and fatigue and fewer
cases of aching joints. Furtherûrore, a decrease in
reporting depression as a rnajor symptom was aìso
observed in the antidepressant group over time. In
addition this group also leported improvements in
activity levels and quality of sleep over the follow-up
period. Previous studies had indicated that psychomo-
tol, memory and attention deficits reported in CFS

Table 7. lndividual Symptom Scores for the SSRI, Tricyclic and no- antidepressant groups at I 8 nronths and 3 year follow-up. Scores are

expressed as the percentage of patients reporting the syrnptorn

Synrptom No antidepressant SSRI Tricyclic x2' P Gr:D

l8 months:
Physical weakness
Physical fatigue
Aching joints
Light
Allergies

3 years:
Physical weakness
Physical fatigue
Aching joints

42
3t
42
2l

5

89

14

68
42
l0

13.652, p < 0.001

13.799, p < 0.001

7.618, p <0.022
8.954,p<0.01 1

9.422, p <0.009

16.470, p < 0.001

9.154,p<0.010
6.788, p < 0,034

11
'73

56
32

70
t<

t6

80
70
70

29
36
43
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appeared to reflect those seen in sleep disoldels
and physical de-conditioning (Srnith er al., 1996). It
could be that by addressing sleep quality, antidepressant
therapy is facilitating recovely in this patient group.

The antidepressant gl'oup was further sub-divided
into those taking Tricyclic antidepressants or SSRIs and
compared again to the no-antidepressant group. Again,
there were no diflerences between the three groups in
tenns of demographics or illness severity at baseline.
Comparisons provided sorìe interesting data; in
particular, those results indicating improvements over
time. These seem mole favourable when focussing on
the SSRi antidepressant group. Forty-three per cent of
this group repolted their state of health as 'almost
cornpletely recovered' at the 3-year follow-up point.
This was a considerable improvement when cornpared
to the un-treated sample recovery rate of 6Vo. In
addition, the SSRI group recorded significant implove-
nrents in total syrnptorn scores over tilre. Most
importantly, these irnprovelneuts were seen in synrp-
torns such as physical weakness and fatigue which are
two of the nost colrmon symptoms reported by
sufferers in previous studies. In addition, patients with
CFS typically repolt ploblerns with sleep qualiry and
maintaining levels of physical activity; the SSRI
antidepressant data indicated improvernent in both
areas.

One imporlant drawback to the cunent study is its
retrospective nature, we do not, therefore, possess
inforrnation relating to the length of intervention, the
dosage of medication or the specific drugs used.
Similarly, we are unable to address the extent to which
patients in the antidepressant group were a self-selecting
subgroup of CFS. Anecdotal evidence suggests that
patients with this illness are reluctant to take
antidepressant r¡edication and many reporf'sensitivity'
to them. However, even when one takes these factors
into consideration, there was evidence to suggest that
antidepressant nredication, particularly the SSRIs, do, in
fact, facilitate recovery in CFS. Fufthennore, these
improvenrents included a nreasurable reduction in level
of fatigue suffèred by patients, an outconle which has

not been delnonstrated previously.
Although the long-terrn practical benefits of

antidepressant rnedication for patients with CFS are
indicated by these findings further research into these
positive effects is required. Two studies are indicated:
(a) a comparison of patients prescribed long-term
medication with those taking antideplessants for only
short periods and (b) short-terrn antidepressant use
followed by the long-ternr rnonitoring of their effects,
which would replicate studies conducted by Antelman
and Gershon (1998). In addition, patients would be

randomly assigned antidepressant or placebo. In this
way it may be possible to maximise the benefits of this
type of medication for facilitating recovery in CFS
using minimal intervention periods.
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Abstract
Background: The current study was conducted as part of a research project into the evaluation
and assessment of healthcare provision and education in Chronic Fatigue Syndrome (CFS). One aim
of the study was the development of informative and educational literature for both General
Practitioners (GP) and sufferers. lssues such as diagnosis, management and treatment of the
syndrome should be included in information booklets written by healthcare professionals. lt was
important to begin the process by assessing the level of specialist knowledge that existed in typical
GP surgeries, This data would then be compared to data from CFS patients.

Method: 197 survey booklets were sent to CFS sufferers from an existing research panel. The
patients approached for the purpose of the study had been recruited onto the panel following
diagnosis of their illness at a specialised CFS outpatient clinic in South Wales. A further 120

booklets were sent to GP surgeries in the Gwent Health Authority region in Wales.

Results: Results from the study indicate that the level of specialist knowledge of CFS in primary
care remains low. Only half the GP respondents believed that the condition actually exists.

Conclusion: Steps are recommended to increase the knowledge base by compiling helpful and

informative material for GPs and patient groups.

Background
A patient with Chronic Fatigue Syndrome (CFS) is
described as one suffering unrelenting, debilitating fatigue
(for a period of six months or more) which is unresolved
by rest. This fatigue is not the result of normal physical
activity and can cause both mental and physical impair-
ment to the sufferer. Furthermore, the fatigue experienced
is not as a result of an ongoing medical condition.
Chronic Fatigue Syndrome remains a poorly understood
condition and still poses problems in terms of causality,
diagnosis and management for clinicians and researchers
alike [1]. The myriad symptoms of the syndrome also

present major diagnostic problems for primary healthcare
providers. Unfortunately, lack of specialised knowledge
(within the healthcare system) and scepticism on the part
of some often leads to a breakdown in trust and confi-
dence between patient and physician. This problem was
highlighted in an investigation of perceptions in patients
with CFS who had been referred to a specialised clinic [2].
68 patients completed a survey assessing their satisfaction
with the medical care offered at the clinic. Two-thirds of
the sample expressed feeling dissatisfied with the quality
of care received during their illness. Furthermore, these
patients were more likely to describe delay, dispute or
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confusion over diagnosis. Many of these same patients
had received a psychiatric diagnosis for their symptoms
which they rejected. In addition, this sub-group of
patients perceived doctors as dismissive, sceptical or lack-
ing in knowledge of CFS and felt that advice given was
inadequate or conflicting. In contrast, satisfìed patients
believed doctors to be sympathetic and supportive of their
condition. A major conclusion drawn from this study was
the importance of understanding and effective communi-
cation between doctor and patient in dealing with CFS.

Patients, it would seem, preferred GPs who, although
admitting a lack of knowledge on the subject, offered
empathy and support.

There are many avenues open to sources of information
on CFS for doctors and patients alike. Unfortunately, too
often they offer inaccurate and conflicting advice. In an
age ofincreasing access to the internet, an Australian sur-
vey [3] reviewed 225 websites over a two week period.
Widely differing views were found from websites offering
information with regard to treatment for CFS. There was,
however, general agreement that graded exercise and
avoidance of prolonged rest were the most successful
management strategies for sufferers. 640/o of tJ:,e sites offer-
ing advice had a named author. However, only a quarter
to a third of the sites reviewed advised readers to clari$r
the information proffered with an appropriate health phy-
sician or avoided the inclusion of inaccurate statements.
The report concluded that physicians should provide
guidance for patients as to which internet sites to trust, It
also recommended that GPs should be made fully aware
of the nature of the information being accessed by
patients. Misinformation leading to possible distress for
the patient could then be avoided.

The strategies, employed by physicians in Sweden, to cat-
egorise, diagnose and treat CFS and fìbromyalgia (FM)
patients was investigated by Äsbring and Näwänen in
2003 [4]. During their study twenty-six physicians, all of
whom had knowledge of working with CFS or FM, com-
pleted a semi-structured interview. Results from the study
suggested that there was a discrepancy between the ideal
role that the physician wished to fulfìl and the reality of
everyday work involving interaction with CFS patients.
The physicians were concerned that their lack of specialist
knowledge prevented them from providing proper health-
care support for their patients. This, the authors' co.n-

cluded, led to the professional role being questioned by
the patient. The point was also raised that some physi-
cians were viewing CFS as a less serious illness than those
conditions deemed to have'disease status'. Further to this,
scepticism was expressed on the part of the physicians as

to the actual existence of CFS. Indeed, further studies have
supported these fìndings [5]. It can be inferred from these
studies, therefore, that there is continued diversity within
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the primary healthcare setting. Views ranging from ques-
tioning the existence of the syndrome to differing modes
of diagnosis and management have been recently
reported [5]. As an example of this, the Department of
Public Health and Primary Care at the University of Hull
conducted a national suwey of General Practitioners (GP)
and their beliefs regarding CFS [6]. Their research pro-
duced a comprehensive report on the current state of
affairs within the United Kingdom. 300 questionnaires
were sent out to GP surgeries in ten Regional Health
Authorities in England, Scotland and Wales. Five of the
Authorities suweyed had specialised cent¡es for CFS, fìve
did not. The fìve regions that did not have specialised cen-
t¡es for CFS were matched as closely as possible to those
that did. One conclusion from the study indicated that
although the GPs in the areas with specialised CFS clinics
were more likely to belief that the condition existed, there
was no difference in their 'propensity to diagnose' than
those in areas without specialised services, This suggests
that although GPs in the areas with specialised centres
were aware of the clinics'existence, there was limited flow
of specialist knowledge from the centres to primary care.

GPs' perceptions of patients with CFS have been studied
in comparison with other syndromes. In 2004, Raine et al.

[7] compared GP beliefs regarding patients with CFS to
those with Irritable Bowel Syndrome (IBS). Their fìndings
indicated that the attitudes of GPs to either CFS or IBS dic-
tated subsequent management of the illness. The research
concludes that these perceptions would ideally need to
change to facilitate successful treatment implementation.

The aetiology, diagnosis, management and treatment for
patients with CFS remain unclear and the need for further
research into this condition is vital. This paper does in
some cases set out to replicate the findings of other studies
but was conducted as part of a wider research project
investigating healthcare evaluation and patient education
in CFS.

Objectives ofthe present study
The aim of the current study was to investigate the opin-
ions of CFS sufferers themselves, regarding diagnosis and
treatment, and compare them to the current thinking of
CPs from a different Health Authority but within the same
geographical region, We could then address the question
of whether the situation had changed in the light of two
important reports being in the public domain, namely
those by the Royal Colleges [8] and the National Task
Force on CFS/ME [1]. Information from the study could
then be used to develop educational literature for both
GPs and patients regarding CFS diagnosis and manage-
ment.
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Methods
Ethical approval for this study was granted by the Gwent
Health Authority. All data were coded to ensure the ano-
nymity of both the patients and the GP Surgeries taking

Part,

Desþ
The study took the form of a simple survey proforma and
the questions designed as a preliminary point of reference
for the production of educational literature for patient
and GPs.

PorticlÞants
Potrent somple

Patient recruitment was from an existing research panel.
All ofthese volunteers had been diagnosed using the Cen-
tre for Disease Control (CDC) criteria for CFS [9] at a spe-

cialised outpatient clinic some years previously. 197 CFS

sufferers were surveyed by postal questionnaire.

Primory core somþle

120 questionnaire booklets were distributed by members
of staff at the Gwent Health Authority Headquarters into
the offìcial postbags for the area's GP practices.

Neither the GPs nor patients were sent reminders to return
the booklets following the fìrst mail shot.

P¡ocedures

Questìonnoires
Two short booklets were compiled, by the authors, to
glean us much comparable data between the patients and
GPs as possible. The booklets complied for the GPs were
done so in as concise a manner as possible in order to
maximise response rates in a profession where time is lim-
ited. Patient booklets elicited similar information in order
to establish comparability with the GP sample. However,
patients were also required to comment on any therapy
they might have received and their current state of health.
In this way it was hoped that data collected from the
research panel regarding past diagnosis and management
could be compared to the up-to-date information given
by the GPs. In this way we would be collecting data rela-
tive to our research based on work from previous studies

t6l.

Potient guestronnoíres

First and most importantly, the patients were asked if they
were still suffering from CFS, and for how long the condi-
tion had presented itself. The questionnaire then went on
to illicit information regarding the level of primary
healthcare received. This included the diagnostic tests and
treatment options offered. Patients were also asked if any
of the management/treatments offered were successful
and asked to rate their health status using a previously val-
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idated current state of health measure [10]. This measure
assesses the severity oftheir illness on a 5-item scale rang-
ing from 'worse than at any stage' to 'almost completely
recovered'.

GP questionnoire

The GPs surveyed were asked two fundamental questions:
(a) did they believed that there was a single entity called
Chronic Fatigue Syndrome (often known as Myalgic
Encephalomyelitis), and, if so, (b) had they ever diag-
nosed patients with this illness. If the respondent
answered 'no' to both of the above questions they were
asked to return the survey. GPs who answered 'yes' were
then asked to supply details of diagnostic criteria [9,11]
and management regimes offered to their patients. They
were also asked if their surgery carried any information
booklets for patients and ifso their source.

Both patients and GPs were asked if they would be pre-
pared to comment on literature complied by healthcare
professionals in the futu¡e.

Data analysls
Descriptive statistics were performed on the categorical
and continuous data. Open-ended questions were col-
Iated and categorised.

Results
92 patient questionnaires were completed and returned
giving a 4870 response rate. A further 2l were returned to
sender leaving 84 unaccounted for. Ofthe questionnaires
distributed to the GPs, 45 were returned, two of which
were blank giving a 390lo response rate,

Potient suryer
Of the 92 patient respondents, 78 reported that they were
still suffering from CFS (84.8%), indicating a I5.2o/o
recovery rate for the sample. The mean illness duration for
the group was 13,14 years (range = 3 lo 32 |ears, s.e.m =
0.63). When asked to rate their current state of health,
2.2o/o of the sample reported feeling 'worse than at any
stage' of their illness, 16.3% reported feeling 'bad',32.60/o
were feeling 'bad with some recovery', and 33.7o/o were
'recovering with occasional relapses'.

5L6o/o of the sample indicated that their GP had diag-
nosed their condition, taking on average 6.58 (range = 2
to 20 appointments, s.e.m = 0.78) appointments to do so.

When asked if the patient believed that they were suffering
from CFS before their GP's diagnosis, 52.60/o stated that
this was the case. The patients were then asked to whom
they had turned to for information on CFS (other than
their GPs). The majority of respondents (52.2o/o) had con-
tacted the ME Association. However, 63% stated that they
had gained information form 'otìer sources'. These
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Table l: Outpatients departments attended by CFS sufferers
before attendlng a dedicated CFS clinic.

Outpat¡ent Department Number of Attendees

General Medicine
Cardio/Thoracic
Psychological Medicine
lmmunology

DentistrT
ENT

Neurology
Virology

included 'friends or colleagues with CFS' (17.2o/o) and
newspaper or magazine articles (62.I%o).

The patient sample was then questioned about diagnosis
and management.82.60/o of those surveyed reported that
their GP had conducted investigative tests to exclude other
diseases. These tests included; (a) a full range of blood
tests (90.9%), (b) a testforthe Epstein-Barrvirus (51.gÏo),
(c) tests for other viral infections (48,Io/o), and (d) 'other'
tests (18.2%). Those described as 'other tests' included
thyroid function tests (n = 4), hormone function tests (n
= 3), rheumatoid factor (" = 3), ECG (n = 1), lung func-
tion (n = 1) and MRI scan (n = 1).

In terms of CFS management, 59.8o/o of the patients had
been offered treatment by their GP, the most popular
being antidepressant therapy (92.7Vo) or analgesics (not
including 'over the counter' medicines) (36.40lo). Of the
5 I patients who had taken antidepressant medication, 18
reported that this form of therapy had made their symp-
toms worse, twenty-two reported no change in their
symptoms, nine said that the therapy had improved their
symptoms and one patient reported that antidepressant
therapy had returned them to normal health. One patient
did not respond to this follow-up question. Twenty
patients reported that they had been prescribed pain relief
to manage their symptoms. One reported that analgesics
had made their symptoms worse; thirteen reported no
change in their symptoms and six felt that the analgesic
medication had made their symptoms better. Other man-
agement strategies offered by the GPs in the suwey
included Cognitive BehaviourTherapy (CBT), Crade Exer-
cise Therapy (GET), Occupational Therapy (OT) and
Counselling. 33 of the 92 respondents had also been
referred to hospital consultants (other than the one who
later confìrmed the diagnosis of CFS). Tablel lists the out-
patient departments attended by the survey responders
before being referred to the specialised clinic.

In addition to these data two patients attended Homeop-
athy clinics and another received a private consultation.

http://www. biomedcentral.coml 1 47 I -2296161 49

The remaining two patients did not offer a response to the
question. 77.2o/o of the suwey respondents had t¡ied
'alternative' therapies to alleviate their symptoms spend-
ing on average 1981. One respondent reported spending
as much as f7000 on alternative therapies.

Finally, 89olo of the patients sampled said that they would
be willing to comment on information booklets aimed at
CFS diagnosis and treatment.

GP suruey

Of the 45 GP respondents, 55.8olo believed that the condi-
tion called CFS existed and,67.4o/o of these had diagnosed
patients with CFS. On average, 6.2 (s.e.m = 0.97) separate
appointments were required to diagnose the condition.
None of the GPs who completed the suwey used the CDC
or Oxford criteria for CFS, preferring to either conduct
investigative tests to rule out other illness (68.8%) and/or
refer the patient on to tertiary care (65.60lo).

When considering the sub-group of GPs who reported
diagnosing CFS, 89.30lo offered treatment strategies to the
patient. None of the GP surgeries had trained nurses,
occupational therapists or physiotherapists capable of
offering support, advice or treatment to sufferers in the
primary care setting. They also reported being unaware if
any such services were presently available in their locality.
The most common form of treatment offered by the Gps
who responded to the survey was antidepressant therapy.
84o/o of GPs prescribed Selective Serotonin Re-uptake
Inhibitors (SSRI) antidepressants, 28%o preferring Serot-
onin/Noradrenalin Re-uptake Inhibitors (SNRI) and 24o/o

prescribing the Tricyclic and related antidepressants.

Only 14.8% of the surgeries suweyed carried information
leaflets on CFS. Most of the literature, it was reported, was
supplied by the ME Association.

In terms of referrals to tertiary carc,56.70/o of the GPs sur-
veyed were aware that there was a consultant in the area
who specialised in CFS. 16.70/o referred patients to Gen-
eral Medical out-patients clinics, 6.7o/o to Rheumatology
clinics, 6.70/o to Neurology clinics and 6.70/o referred
patients to Psychological Medicine.

54.5% of the GP respondents were prepared to answer a

more detailed questionnaire at a future ðate and 42.4o/o
were willing to comment on the information leaflets
¡eferred to previously,

Discussion
This paper aims to describe tlre current thinking of GPs
from a single health authority in Wales. The data was col-
lected as part of an ongoing project which included,
amongst others, the need highlight whether CPs were
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being made aware of up-to-date information on CFS cen-
tres of excellence, its diagnosis and management. If not,
our aim was to rectifr this by offering to provide GP sur-
geries with information compiled by healthcare profes-
sionals in the field of CFS research.

It is acknowledged that the response rates, by both
patients and GPs, fo¡ the current survey may appear to be
low, However, a recent survey of members of local ME
groups (supported by Action for ME and the ME Associa-
tion) recorded patient response rates of 47o/o [121. Fur-
thermore, a ten-centre suwey [5] reported GP response
rates ranging from 35% to 55%. The latter is in sharp con-
trast to data presented recently by Bowen et al. [13] indi-
cating a 77o/o CP response rate to their CFS suwey. The
data from this survey, however, was collected from GP
surgeries sewed by medical laboratories within their
region which may have acted as an incentive to respond.
In addition to the differences in the method of sampling,
data indicating initial response rates are not recorded;
only those from the post-follow-up. With this in mind,
the response rates of 48o/o for patients and 390lo for the
GPs in the present study seem more indicative of the types
of group sampled. We can, therefore, put forward the view
that the data reported he¡e does represent an accurate por-
trayal of patient ând CP opinions as long as it is discussed
in relation to the situation within Wales and not to the UK
as a whole. To further support this, data from the patient
research panel group includes respondents who have
recovered from Chronic Fatigue Syndrome (CFS). The cur-
rent state of health measure also indicates that the health
status of the group follows a similar profìle to that of
patients from previous studies (Thomas and Smith, in
preparation). Likewise, the GP respondents are split
approximately fìfty-fìfty between those who believe that
the condition called CFS exists and those who do not.
Therefore, no bias on the basis of patient 'wellness' or GP
'belief in CFS is indicated here.

Scepticism on the part of GPs in recognising that CFS actu-
ally exists remains a problem to this day. Only 56% of the
CP responders believe that CFS is a recognised condition
despite fìndings from reports by the joint Royal Colleges
and the National Task Force being in the public domain,
Of the 44o/o who did believe that the illness exists, none
reported using the CDC or Oxford criteria for CFS defini-
tion. This is surprising as both case defìnitions are readily
available to medical and research staff and patient groups
alike.

When questioned, only 57o/o of the GPs surveyed were
aware that a CFS specialist was consulting within their
local health authority region. The maiority of those who
were not aware of this referred patients to general medical
outpatient clinics. This has been problematical in the past.
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Unless the patient is fortunate enough to be referred to a

physician who, if not knowledgeable on the subject, is
aware of specialist help, this will invariably result in the
patient being told that there is 'nothing physically wrong
with them'. The patient then returns to a GP who has two
courses of action open to them: refer the patient to
another outpatient department or try to manage the
patient's condition themselves. This is bound to result in
frustration on the part of the physician, who has the
patient's best welfa¡e at heart, as much as the patient.

Comparisons between the patients who had received a
diagnosis from their GP and the GPs, who reported diag-
nosing CFS, both indicate that the process took approxi-
mately 6 appointments. Interestingly, the range of 2 to 20
appointments to diagnose the condition is identical for
both groups. It is important during the process of diagnos-
ing CFS, that other illnesses presenting fatigue-like symp-
toms are ruled out. However, only two-thirds of the GP
respondents reported conducting further investigations to
exclude these conditions.

It is encouraging to note that more GPs are curreritly offer-
ing treatment strategies compared to the past (89% and
607o respectively). However, antidepressants remain the
preferred mode of treatment. Antidepressant therapy does
have its role to play in treatment strategies in certain cir-
cumstances as described previously (Thomas and Smith,
in preparation). But reports by CFS patients ofheightened
sensitivity to such medication have been widely docu-
rnented and antidepressants should be prescribed with
caution. In addition, findings from successful treatment
trials of CBT and GET for the treatment of CFS do not
seem to have fìltered through to primary healthcare.

The authors acknowledge that General Practitioners' time
and resources are limited and that being able to keep up
with advances in research is a luxury they can ill-afford.
Following the report to the Chief Medical Offìcer, the
Medical Research Council recently set aside a considerable
sum of money to support CFS research projects and sub-
sequent information dissemination within the UK. Unfor-
tunately, none of the funding found its way to projects in
Wales. This means that the Principality currently trails
behind the rest of the country in terms of resources avail-
able for research in this area. Due to this short-fall in
Welsh funding, it is not surprising that the GPs repre-
sented in our survey lack confìdence when dealing with
patients with CFS.

On a positive note, almost half of the CPs surveyed would
welcome helpful, practical advice written by healthcare
professionals when dealing with patients whom they sus-
pect may have CFS. However, the state of affairs with
regard to the past experiences of the research panel
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patients and the current opinions of the GP respondents
is all too familiar.

Conclusion
The proposed next step is to produce informative material
for both GPs and patients. This material needs to be com-
piled in conjunction with CFS specialists and will include
details of centres of excellence, diagnosis and manage-
ment.
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ORIGINAL ARTICLE

An evaluation of counselling and rehabilitation courses for
Chronic Fatigue Syndrome

MARIE THOMAS & ANDREW SMITH

Centre for Occupational and Health Psychology, School of Psychology, Cardiff University, UK

Abstract
The aim of the current study was to evaluate the services offered by Action for ME to sufferers of Chronic Fatigue Syndrome
using measures developed and validated in previous research. Preliminary studies had suggested that clients attending
rehabilitation residential courses were benefiting from the service. A further, more in-depth evaluation process with a greater
number of health-related outcome measures was warranted. ln addition, assessment was widened to include other services
offered to sufferers of the illness. Data relating to the usefulness and success of the services (rated by the clients) were also
collected. Data from client volunteers were collected at baseline (that is, before intervention) and approximately six months
later. Quantitative comparative analyses were conducted using within-group comparisons to assess any improvements in scores
at six-month follow-up from baseline. Fifty-six participants completed wide-ranging questionnaires assessing illness history,
psychopathology, psychosocial factors and health and well-being. Data relating to improvements in illness status and
acceptability of treatment were also collected by means of global outcome measures. Both the counselling and residential
groups showed improvements in many areas assessed at follow-up. Most ìmportantly, improvements were indicated in areas
such as fatigue and the levels of disability suffered by patients. ln addition, there were significant improvements in ratings of
mood, anxiety, depression and physical symptoms. Overall, clients reported satisfaction withthe care received and mostfound
the services useful. All of the participants who completed the evaluation stated that they would recommend Action for ME
services to fellow sufferers. The outcome of the current study is encouraging. The data presented provides evidence of the high
level of support and advice Action for ME offers to sufferers of this illness. Furthermore, measurable improvements in scores
relating to illness status were accompanied by improvements in mental health and psychosocial variables in the patient group.

Keywords: Chronic fatigue syndrome, action for ME, residential rehabilitation courses, counselling services
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profession's perspective at that time (Royal Colleges
of Physicians, Psychiatrists and General Practitioners,
1996). The Royal Colleges were also involved in the
compilation of a report commissioned by the Chief
Medical Officer (CMO) in 2002. This document
represented not only the views of the medical
profession but also patients and support organisa-
tions, and addressed issues ranging from nomencla-
ture to possible treatment protocols (CFS/ME Working
Group, 2002). Points of particular interest arising from
the Working Groups report included: (1) the need for
increased awareness of the .illness by healthcare
professionals, (2) further wide-ranging research stu-
dies and (3) better provision for patients in terms of
primary, secondary and tertiary healthcare.

These central themes also formed the basis of
recommendations made by the National Task Force
on CFS/Post Viral Fatigue Syndrome (PVFS/Myalgic

Encephalomyelitis (ME) in 1994 (National Task Force,
1 994). The task force was set up at the behest of the
Department of Health who had been asked by patient
organisations to provide clear guidelines regarding

Two of the working case definitions for Chronic
Fatigue Syndrome (CFS), namely the Oxford (Sharpe

et al., 1991) and Centre for Disease Control (CDC)

(Fukuda et al., 1994) criteria, characterise the illness

as 'persistent, debilitating fatigue that is not the result
of ongoing exertion and is unresolved by rest'. The

illness produces a marked reduction in activity, an

increase in mental fatigue and other ancillary symp-
toms such as pain and sleep disturbance (Fukuda

et al., 1994). These symptoms can be very debilitating
and persistent (Andersen et a1.,2004) with little
spontaneous recovery (Joyce et al., 1997). Although
research into CFS has been rigorous, the illness

continues to confound the medical profession. This

is primarily because the cause of the illness and the
pathophysiology that maintain it are unknown. For

this reason treatments have been investigated on a

pragmatic basrs.

As the debate surrounding the aetiology of CFS

grew, the Royal Colleges of Physicians, Psychiatrists

and General Practitioners drafted a report that
attempted to document the position from the medical
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What does this study explore?

o The services offered by Action for ME to
sufferers of Chronic Fatigue Syndrome using
measures developed and validated in previous
research

the diagnosis and management of CFS. Representa-
tives from the registered charity Westcare UK, acting
on behalf of CFS sufferers, played a pivotal role in the
resulting task force. ln addition, the charity was also
represented at the CMO Working Group Committee
along-side other support groups such as Action for
ME (AfME).

Action for ME and Westcare UK recently merged to
form an even larger organisation (Action for ME) that
continues in its commitment to provide much needed
support to and a singular voice for sufferers of CFS.

The charity not only produces educational leaflets and
booklets containing valuable advice from healthcare
professionals and fellow sufferers but also acts with a

more hands-on approach in areas such as illness
awareness, treatment and management. Medical
services, occupational therapy, telephone and face-
to-face counselling and residential rehabilitation
courses are all options offered by this organisation
to its clients. The primary aim of these services is to
offer individual clients' coping strategies for their
illness, which include techniques for balancing the
levels of activity and rest (that is, pacing).

The long-term effectiveness of one of these ser-
vices, the residential rehabilitation courses, had been
demonstrated in a preliminary investigation con-
ducted in-house (Harrison et a1.,2002). A retro-
spective survey of 12-month follow-up data
suggested that 89% of the residential clients rated
the courses as'very useful'. More importantly,
analyses of Profile of Fatigue-Related Symptoms
(PFRS) scores (Ray et al., 1993) had indicated that
levels of fatigue were significantly improved at follow-
up. Emotional distress scores (again using the PFRS

scale) were also significantly reduced at twelve-month
follow-up. There also appeared to be a trend towards
a reduction in somatic symptoms and cognitive
difficulties reported by this group of sufferers but
these effects did not reach significance, However, the
overall success of this small study prompted the call

for a more in-depth. independent assessment of the
rehabilitation courses.

ln contrast to these findings, other centres had
produced findings to suggest that Cognitive Beha-
viour Therapy (CBT) was the most consistently effec-
tive form of treatment for CFS (Deale et al., 1991;
Sharpe et al., 1996). The rationale behind the
effectiveness of CBT seemed to be its capacity to
reinforce positive behaviour patterns whilst restruc-
turing dysfunctional beliefs, thoughts and behaviours.
ln this way the behavioural, cognitive, emotional,
physiological and social factors that are thought
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to prolong the illness are addressed (Surway

et al., 1995). However, a recent study comparing
the eff icacy of CBT and counselling for patients
with CFS in primary care produced evidence that
both management strategies were equally effective
(Ridsdale et al., 2001).

Objectives

ln previous studies using data collected from over 300
CFS patients, we produced valid clinical guidelines for
CFS based on the principles of evidence-based
medicine. Furthermore, a strategy for evaluating
healthcare services for CFS had been developed by
documenting the characteristics of the patients who
were associated with successful outcomes (sub-

mitted). A similar approach could be used to evaluate
the efficacy of therapies for CFS. lndeed, a study of
ours was in progress that aimed to evaluate a

combination therapy for CF5 using these measures
(Thomas et al., 2006; ln press).

With assessment protocols in place, the aims of the
current study were three-fold: (1) to reproduce the
initial positive findings from the previous retrospec-
tive study (Harrison et al., 2002), (2) to elaborate
on these findings by adding the more formal evalua-
tion tools developed in previous studies (Deale et al.,
1997; Smith et al., 1996; Thomas et al., 2006; ln press)
and (3) to widen the scope of the evaluation to include
all the services offered by AfME to their CFS clients.

Methods

Design

Within-group comparisons were used to assess im-
provements in scores at six-month follow-up from the
baseline measures.

Participants

Ethical approval for the research was granted by the
host University's Departmental Ethics Committee.
Participants gave informed consent and all data
were coded to maintain anonymity.

Chronic Fatigue Syndrome sufferers were recruited
through AfME. Potentíal clients contacting AfME for
advice or support were informed of our involvement
in service evaluation and asked to volunteer for the
research study. Clients were also made aware that
participation was voluntary and independent from
AfME services. We did not collect data from clients
declining our call for their participation as AfME
wished to protect client confidentiality in this matter.

Materials

A comprehensive range of subjective measures, used
in previous studies to chart the nature of the illness
(see Smith et al., 1996 for details), were packaged in
the form of two booklets and administered by:
(1) AfME before uptake of services (baseline) and
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(2) the research unit six months later. The demo-
graphic section of the questionnaire, as well as

collecting data relating to gender, age, social status
and educational background, required the partici-
pant to provide a brief history of their illness. This
included illness length, current health status and a

twenty-eight-item symptom checklist that, when
summed, provided a total symptom score. ln addition,
data were collected using measures specifically de-
signed to assess the symptoms associated with CFS

such as fatigue (Chalder et al., 1993) and fatigue-
related symptoms (Ray et al., 1993) as well as

measures developed to assess more generalised illness

conditions (Cohen & Hoberman, 1983). Low positive

mood and high negative mood are also associated
with this illness as is abnormal cognition; we therefore
ìncluded questionnaires that subjectively measure
these traits in our evaluation process (Broardbent

et al., 1 982;Zevon & Tellegen, 1982). Similarly, CFS is

often accompanied by co-morbid anxiety and/or
depression; validated measures of psychopathology
were consequently incorporated into the question-
naire booklets (Beck et al,, 1961; Radloff, 1 977;
Spielberger et al., 1971; Zigmond & Snaith, 1983).
Psychosocial factors, such as stress, are believed
exacerbate symptoms and often prolong the illness;

for this reason we measured perceived stress in the
client groups (Cohen et al., 1983).

A similar set of questionnaires were completed six

months later to assess any changes in the client
groups. ln addition, a set of self-rated global outcome
measures, designed to assess fatigue, disability, over-
all improvement in illness condition and treatment
acceptability, were administered. Ratings of overall
improvement in illness condition and changes in

fatigue and disability were recorded on Likert-type
scales (Deale et al., 1997). Each scale ran from
extreme negative through 'no change' to extreme
positive responses. Clients also rated the usefulness

and their satisfaction with the treatment (again on
Likert-type scales) and were also asked if they would
recommend AfME services to other CFS sufferers.

ln the case of the residential clients only, a

shortened questionnaire was completed at the end
of the seven-day programme to assess the clients'
immediate reactions to the course. This included levels

of fatigue, mood states, psychopathology and global
outcome measures.

Procedures

Recruitment took the form of an introductory letter
containing details of the nature of the research, a

telephone contact for further information (if required)
and how to proceed if a participant wished to take
part in the evaluation. These were included with the
standard information pack sent out by AfME to
prospective clients. On receipt of a positive response,

the two questionnaire booklets, a consent form,
information sheet and covering letter were returned
to the client together with a Freepost envelope. The

questionnaires administered were completed by the
patient at home in their own time, thus minimising
the possibility of questionnaire fatigue. A shortened
questionnaire was administered to participants at-
tending the residential course just prior to their
leaving.

Similar booklets were sent to all clients again six

months later, together with a set of global outcome
measures (Deale et al., 1997). At this time details of
the type and duration of services used were recorded.

Counselling services

The counselling sessions offered by AfME present
clients with the opportunity to validate their experi-
ence of the illness. During the sessions, sufferers
discussed the implications of their illness and were
helped to find a meaningful way of life within their
present situation. Counsellors not only assisted clients
understanding of techniques for good management
of the illness (including balancing activity and rest

[pacing]) but also explored avenues of treatment and
care. Emotional aspects of the illness were also
explored during these sessions. ln addition, carers of
CFS sufferers were encouraged to attend counselling
sessions with the client. The number of sessions
attended was decided by counsellor and client by
mutual consent as the therapy progressed.

Residential courses

The residential courses offer a self-management
approach to CF5 that provides information on how
to manage day{o-day living and improve functional
ability. lt was first developed in the 1990's by
recognised experts in CFS, drawing on the conclusions
of the 1994 Task Force Report (National Task Force,

1994). The main principles of the course were also
supported by the CMO Working Group Report (CFS/

ME Working Group. 2002). The courses (usually) run
for seven consecutive days with no more than eight
clients per course. Group and individual sessions were
run for three hours each day led by a team of
professional therapists with extensive experience of
working with CFS. Ihe team consists of counsellors,
occupational therapists (OTs), a general practitioner
and a nutritionist and, therefore, offers a combined
approach to managing CFS.

The OT helps the client to look at the relationship
between activity, rest and symptoms and a balance

between these was then found to help stabilise the
condrtion. The first session with the OT involved
describing a typical day's activity. This in turn led to a

discussion about how daily activities subsequently
affected the condition. The outcome of the discussion
was used as an aid to drawing up a pacing programme.
ln addition, the course provided information regarding
sleep hygiene, pain, anxiety and depression. Psycholo-
gical support, in terms of illness impact on social,
personal and emotional areas of the client's lives,

were also addressed. The counsellors, physician and
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nutritionist attend the therapy sessions to answer more
specific questions within their area of expertise and are
also on hand to give advice on a one-to-one basis.

Both the counselling and rehabilitation services

assessed in the current study were designed and
delivered by trained specialists in accordance with
guidelines produced by the National Task Force and

the CFS/ME Working Group. Each healthcare profes-
sional was trained in-house to specifically address the
problems and concerns experienced by patients with
CFS and their carers.

Data analysis

Categoric data were analysed using Chi-squared
cross-tabulation. Continuous data were analysed

using analyses of variance (ANOVA) to compare the
intervention groups at baseline. Paired-sample t-tests

were used to assess within group differences at
follow-up.

Results

The Chronic Fatigue Syndrome client sample

Seventy-five AfME clients completed the baseline
questionnaire measures. Fifty-six of these went on

to complete the full evaluation process. ln all, four
intervention groups were recruited; (1) OT clients
(n:5), (2) telephone counselling clients (n:6), (3)

residential course clients (n:21) and (4) counselling
clients (n :24). We do not have information relating
to the service uptake of the 18 clients who did not
èomplete the evaluation as these data were collected
at the six-month follow-up point. We did, however,
compare the baseline demographics of these non-
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completers to the 56 participating clients, Table 1

compares these two groups.
There were no significant differences between the

age, gender, marital status, educational status, health
status or illness length of those who completed the
evaluation and those who did not. However, the non-
completers recorded significantly higher total symp-
tom scores at baseline.

lnsufficient numbers were recruited from the tele-
phone counselling and occupational therapy groups
for detailed analyses, therefore the results section will
concentrate on the residential and counselling client
groups. Table 2 represents demographic and rllness

history data for the two intervention groups.
One-way analysis of variance (ANOVA) and Chi-

squared cross-tabulation showed that there were no
significant differences between the groups at baseline
for any of measures used. The exception to this being
the age and gender of the participants in the two
groups; the counselling clients mean age was sig-
nificantly lower than that of the residential clients
(counselling mean age:39; residential mean age:
48.6; F(1 , 43):7.651; p <0.008) and the counselling
group also differed in terms of gender ratio; there
were approximately equal numbers of male and
female clients in this group (X2 :4.09; df : l;
p<0.044). These differences were addressed by
means of within-group analyses.

Residential course

Clients attending the residential courses were asked
to complete a shortened questionnaire to assess their
status as soon as the course ended. Table 3 presents
the data collected at this time point that were
analysed using a paired-sample t-test.

Table 1. Baseline demographics and illness history data for those clients who completed the evaluation and those who did not.

Clients completing evaluation
(n:56)

Clients not completing evaluation
/a-lo\\t'-tJl

Gender (%)

Male
Female

Mean age (s.e.m.)

Marital status (%)

Married

Education (%)

BSc or BA

Current state of health (%)

Worse than at any stage
Bad

Bad with some recovery

Recovering with occasional relapses

Almost completely recovered

Mean illness length-months (s.e.m.)

Total symptom scores (s.e.m.)

28.6
71 .4

41.6
(1.8)

15.8
84.2

37.9
(2.e)

46.4

34.5

16.1

23.2
30.4
28.6

1.8

82.1
(11.6)

13.7
(0,7)

31.6

31 .6

5.3
15.8
52.6
21.1

5.3

53.6
(e.1)

16.8*
(1.s)

.F(1 , 73) :4 121: P <0.05.
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Table 2, Baseline demographics and illness history data for the residential course and counselling groups.

Residential courses
(n:21)

Counselling
(n:24)

Gender (%):

Male
Female

Mean age (s.e.m.)

Marital status (%)
Single
Married
Divorced/separated
Widowed

Education (%)

Secondary education-no O levels

O levels

A levels

1 year at university
BSc or BA

MSc or MA
PhD, MD, etc

Current state of health (%)

Worse than at any stage
Bad

Bad with some recovery
Recovering with occasional relapses
Almost completely recovered
Mean illness length-months (s.e.m.)

Iotal symptom scores (s.e.m.)

14

86

48.6
(2.1) 7)

42
58

39
(2

29
52

14
5

24
n

9
24
43

0
0

42
42
17

0

17

9

17

9

35
13

0

9

14
43
33

0

97.1
(2s)

'14.95

(0.8)

12

17

37
29

4
55.2
(8. s)

12.83
(1.3)

These data indicate that clients report significantly
lower physical and mental fatigue scores post-res¡-
dential course when compared to the baseline scores.

They also reported significantly higher positive mood
scores and significantly lower negative mood scores
post-residential course. ln addition, clients in this
group reported significantly lower levels of depres-
sion, anxiety and emotional distress (PFRS) after
completing the course.

lmprovements within this group were sustained
and further increased at the six-month follow-up
point (see Table 4).

Clients continued to show the improvements in
physical and mental fatigue reported post-residential
course. Similarly, they reported lower negative mood
scores, depression, anxiety and emotional distress

scores. ln addition, these clients reported improve-
ments in fatigue, cognitive difficulties and somatic
symptom scores (PFRS) and lower perceived stress and
general anx¡ety scores. The general and metal health
scores of this group were also improved as was their
level of physical symptoms. There was also a sig-
nificant decrease in the impact fatigue had on the
individual when rating it as a life-chang¡ng problem.

Table 3. Residential client questionnaire scores immediately post-course (paired-sample t-test).

Measure Baseline score Post-course score tdf;p

Physical fatì9ue
(low scores : low physical fatigue)

Mental fatigue
(low scores:low mental fatigue)

Positive mood
(high scores:more positive mood)

Negative mood
(low scores:lower negative mood)

Depression (CE5)

(high scores :greater depression)
State anxiety

(low scores:lower anxiety levels)

Emotional distress: PFRS

(high scores :greater emotional distress)

20.05
(0.7s)

13,28
(0,8e)

25 22
(2 64)
30.47
(2.67)

49.33
(2.73)

48.84
(3.21)

58.58
(s.33)

12.95
(1.40)

8.56
(1.03)

35.33
(2.6s)

22.47
(2.2s)
37.22
(2. s 1)

39.63
(2.37\

43.00
(4.66)

5.203; 18;

3.879; 17;

-3.521;11;

3.151;18;

3.621;17:

2.704: 18:

2.871t 18:

<0.000

<0.001

<0.003

<0.006

<0.002

<0.015

<0.010

Note: Scores are the group means with standard enor of the mean (s e.m) in parenthesis.
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What does this study tell us?

o Both the counselling and residential groups
showed improvements in areas such as fatigue
and the levels of disability suffered by patients

o There were significant improvements in ratings
of mood, anxiety, depression and physical
symptoms

o Clients reported satisfaction with the care
received and most found the services useful

Counselling clients

The counselling clients provided a similar profile of
improvement at six-month follow-up (see Table 5).

Again there were improvements in physical and
mental fatigue and mental and general health scores
(MOS). They also reported significantly improved
positive and negative mood scores, depression and
anxiety scores. Similarly, the data indicated that the
fatigue, somatic symptom and emotional distress
scores (PFRS) of these sufferers were also significantly
improved. The counselling clients also reported sig-
nif icantly lower physical symptom and perceived
stress scores at follow-up.

Table 4. Residential client questionnaire scores at follow-up (paired-sample t-test).
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Global outcome measures

When asked to rate overall improvement in their
condition at six-month follow-up, 83o/o of the coun-
selling clients and 66% of the residential clients
reported that they were 'better' or 'very much better'.
Of those attending counselling, 67% reported that
their level of fatigue was 'better' or 'much better' and
75% reported lower levels of disability. ln those
attending the residential courses these figures were
62 and 57% respectively. ln terms of acceptability of
the treatmenTs, 96Vo of the counselling clients and
95% of the residential clients were 'satisfied' or 'very
satisfied' with the service received from AfME and
79% (counselling) and 86% (residential) found the
service 'useful' or 'very useful'. Finally, all of the clients
who completed the assessment procedure said that
they would recommend the services provided by
AfME to other CFS sufferers.

Discussion

This study aimed to document the efficacy of
management strategies offered to sufferers of CFS

by AfME. Retrospective data collected from clients
attending one of the services offered by AfME,

Measure Baseline score Follow-up score t, d'î, p

MOS SF361:

Mental health
(low scores =low mental health rating)
General health
(low scores:low general health rating)
Physical fatigue
(low scores:low physical fatigue)
Mental fatigue
(low scores:low mental fatigue)
Fatigue Problem Rating scale2
(low scores:fatigue less of a problem)

HAD: Anxiety
(low scores:lower anxiety levels)

Negative mood
(low scores:lower negative mood)
Depression (CES)

(high scores :greater depression)

PFRS:

Emotional distress
(high scores :greater emotional distress)
Fatigue
(high scores :greater fatigue levels)

Cognitive diff iculties
(high scores =more cognitive difficulties)
Somatic symptoms
(high scores : more somatic symptoms)

Trait anxiety
(low scores:lower anxiety levels)

Physical symptoms
(low scores =lower physical symptoms)

Perceived stress
(low scores : lower perceived stress)

55.43
(s.os)

28.62
(4.01)

20.29
(0.71 )

13.35
(0.83)

6.20
(0.34)

10.00
(1.12)

29.45
(2.41)

47.57
(2.s7)

55.09
(4.79')

66 00
(2.82)

50.1 I
(3.63)

56.57
(4.1e)

52 62
(2.78)
23.95
(1.7s)
30.20
(1.ss)

65.71
(4.40)

4l.tt
(4.77)
13.90
(1.18)

10.80
(0.8e)

5.40
(0.47)

7.71
(0.88)

20.36
(2.00)

39.00
(2.83)

39.28
(4.32)
53.50
(3. s3)
41.45
(3.40)
46.62
(3.38)

46.19
(2.e6)

20.24
(1.68)

26 60
(1.68)

-2.354:20;

-3.608; 20;

5.379;20;

3.243; 19;

2.223: 19:

2.892:20:

4.661:21:

3.165;20;

3.146:20;

3.273;21:

2.463;21;

2.115:20:

3.1 09; 20;

2.61O:20:

2.882:19:

<0.029

<0.002

<0.000

<0.004

<0.039

<0.009

<0.000

<0.005

<0.005

<0.004

<0 023

<0.047

<0.006

<0.017

<0.010

Note: Scores are the group means with s.e.m in parenthesis.
rWare & Sherbourne, 1992.
2Marks, 1986.

88



3.8 Paper I
170 M. Thomas & A. Smith

Table 5. Counselling client's questionnaire scores at follow-up (t-test).

Measure Baseline score Follow-up score t, df, p

MOS 5F36:
Mental health
(low scores:low mental health rating)
General health
(low scores:low general health rating)
Physical fatigue
(low scores:low physical fatigue)
Mental fatigue
(low scores:low mental fatigue)
Fatigue Problem Rating scale
(low scores:fatigue less of a problem)

HAD:

Anxiety
(low scores:lower anxiety levels)

Depression
(high scores : greater depression)
Positive mood
(high scores:more positìve mood)
Negative mood
(low scores:lower negative mood)
Depression
(CES) (high scores : greater depression)

PFRS:

Emot¡onal distress
(high scores =greater emotional distress)
Fatigue (hiqh scores:greater fatigue levels)

Somatic symptoms
(high scores :more somatic symptoms)
Depression (BDl)
(high scores :greater depression)
Trait anxiety
(low scores =lower anxiety levels)

Physical symptoms
(low scores :lower physical symptoms)
Perceived stress
(low scores :lower perceived stress)

921
(0.86)

8.71
(0.84)

22.91
(1 71)

27.95
(2,23)

46.18
(2.10)

55.48
(3.1 1)

24.54
(2.ee)

19.54
(0.e1)

12.88
(0.67)

654
(0.2e)

66.26
(3.78)

30.58
(2.97',)

17.08
(1.1 8)

1 1.50
(0.70)

5.67
(0.38)

7.92
(0.e2)

7.25
(o 74)
30.27
(2.22)

20.50
(2.20)

38.82
(2 33)

41.59
(4.021

51.00
(3.77)
43.32
(4.22)
14.32
(1.s4)

45.46
(2.30)

18.43
(2.021

25.08
(1.66)

-2.908:22:

-2.204;23;

2.298:23:

2.253:23;

2.834:23;

<0.008

<0.031

<0.031

<0.034

<0.009

2.141;23:

2.376:23:

-2.861:21:

3.247:21;

3.336:21:

<0.043

<0.026

<0.009

<0.004

<0.003

51.41
(4.03)

61.09
(3 10)

48.82
(3.76',)

17 .71
(1.48)

50.08
(2.34)
21.74
(1.6s)

28.46
(1.s8)

2.202;21:

2.805:21;

2.337;21:

2.622;21;

2.233;23:

2.218;23:

2.366:23:

<0.039

<0.011

<0.029

<0.016

<0.036

<0.037

<0 027

Note: Scores are the group means with s.e.m. in parenthesis.

namely the residential courses, had indicated that CFS

sufferers were benefiting from this approach (Harri-

son et al., 2002). However, these data were of an

exploratory nature and a more formal evaluation,
applied independently with pre-intervention data
collection, was required.

Assessment for the current study was carried out
using methods and measuring instruments developed
in earlier studies into the illness (Deale at al., 1997;
Smith et al., 1996; Thomas et al., 2006; ln press).

Clients contacting AfME about their services were
asked to participate in an independent evaluation.
Data were then collected to provide baseline mea-
sures, Data were also collected six months later to
assess any differences from the baseline scores and
would, therefore, assess the effectiveness of the care
received. Residential course clients were also asked to
complete a brief questionnaire immediately after the
seven-day course.

Of the 75 clients who returned the baseline
measures, 56 went on to complete the six-month
follow-up evaluation. Comparative analyses of the
characteristics for those who did not complete the

assessment process and those who did provided
evidence to suggest that the non-completers had
significantly higher total symptom scores at baseline.
One might speculate, therefore, that the severity of
their symptoms prevented further participation but
we have no way of confirming this. When comparing
the baseline characteristics of clients attending the
residential courses to clients attending counselling,
we found that the counselling group were signifi-
cantly younger and cons¡sted of equal numbers of
men and women, We are unable to offer any
explanation for these data other than that of sampling
error; the CFS profile suggests that sufferers are
predominantly middle-aged married females.

Follow-up data collected from the residential clients
immediately after the course, indicate the effective-
ness of the service. Although the courses themselves
are quite time consuming and physically demanding,
participants reported significantly lower mental and
physical fatigue scores compared to the baseline
measures. Changes in positive and negative affect
(post-residential course) together with lower anxiety,
depression and emotional distress scores, indicate the
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tangible level of support this approach offers to
sufferers. More importantly, these benefits are sus-
tained and become more wide-ranging as time
passes.

Similarly, positive findings are also observed when
considering data f rom the counselling services.
Furthermore, areas of improvement include psycho-
pathology (anxiety and depression) and psychosocial
factors (perceived stress), which have been implicated
as factors that act in prolonging the illness. ln

addition, the number and severity of symptoms,
both in terms of fatigue and physical symptoms are
lower at six-month follow-up when compared to the
pre-intervention scores.

These data are also supported by the global
outcome measures, Many clients reported feeling
'better' or 'much better' when asked to assess overall
improvement in their condition, levels of fatigue
experienced were improved and the level of disability
resulting from the illness diminished. Finally, the
majority of clients rated the usefulness of the services
highly, were satisfied with the level of care provided
and would recommend AfME and its services to other
CFS sufferers.

We were not able to collect further data on those
clients who declined our follow-up call nor did we
recruit a control group. We acknowledge these as

study limitations. However, overall, the current study
does indicate that the services evaluated are of
benefit to their clients and that these benefits are
measurable. An important consideration for any
service providers is that of client satisfaction. Our
data suggest that the majority of those assessed were
satisfied with the service received and found it useful.
An overwhelming endorsement for AfME services is

that '100% of the clients questioned would recom-
mend the organisation to fellow sufferers. lt is,

therefore, important that AfME is able to continue
offering its expertise and advice to people with CFS

and that this approach is made widely available.
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ORIGINAL ARTICLE

The effect of Multi Convergent Therapy on the psychopathology,
mood and performance of Chronic Fatigue Syndrome patients: A
preliminary study

MARIE tuotr¡Rs1, MTcHAEL sRoLrER2, & ANDREW sMtrHl

l Centre for Occupational and Health Psychology, School of Psychology, Cardiff university, UK and2MCT ctinic Director,

Department of Physiotherapy, IJniversity Hospital of Wales, Heath Park, Cardiff, UK

Abstract
Objectives: Multi Convergent Therapy combines approaches such as Cognitive Behaviour Therapy and Graded Exercise Therapy
in an holistic treatment of Chronic Fatigue Syndrome, lnitial follow-up data showed that patients were benefiting from this
individualised form of therapy. The objective of the present study was to evaluate this Multi Convergent approach, developed
at a specialised Chronic Fatigue Syndrome Outpatient clinic in Cardiff, and compare it to Relaxation Therapy and control
groups using multiple outcome measures.
Óesign: Thiriy-five participants fitting the Centre for Disease Control criteria for Chronic Fatigue Syndrome were recruited from
two outpatient clinics and members of our existing patient panel. Patients were assigned to Multi Convergent Therapy (N:
12), Relaxation Therapy (N:14) or recruited as controls (N:9).
Methods: Each patient completed a battery of mood and performance tasks along with comprehensive set of questionnaires at
baseline, post-treatment and at six-month follow-up. These measures had been validated in previous studies on untreated
patients and matched healthy controls.
Results: Patients attending the Multi Convergent Therapy clinic showed statistically significant improvements in many of our
measures. Most impoftantly we have produced data indicating that Multi Convergent Therapy provides improvements in

objective measures of psychomotor performance and cognition.
Discussion: The outcomes of this small study are encouraging. Multi Convergent Therapy has not only produced results

indicating significant improvements in standardised questionnaire based measures but also in objective cognitive performance
tasks. Thé néxt step would be to assess Multi Convergent Therapy at the primary medical care level, with a greater number of
patients to further evaluate its efficacy as a treatment for Chronic Fatigue Syndrome.

Keywords: Multi Convergent Therapy, relaxation therapy, graded exercise therapy, cognitive behaviour therapy,

Chronic Fatigue Syndrome
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lntroduction

Over the years, Chronic Fatigue Syndrome (CFS), in

terms of nomenclature, has been shown to mean

different things to different clinicians (The National

Task Force on CFS/ME, 1998). The development of a

working case definition for Chronic Fatigue Syndrome
in 1988 (Holmes et al., 1988) provided a structured
method for categorising the illness. Fukuda (and

colleagues) developed a further modified definition
of CFS in 1994, namely the Centre for Disease Control
(CDC) criteria (Fukuda et al., 1994). Here a CFS

patient is described as one having suffered from
fatigue for at least six months with substanttal

functional impairment present. New onset is required

with four or more co-existing symptoms, where
cognitive or neuropsychiatric symptoms may be in
evidence,

ll Routledoe
!\ rd"'ar"øí@p

ln terms of CFS prevalence, a review of large

surveys by Afari and Buchwald (2003) reported that
as many as half the general population reported
fatigue-like symptoms (Chen, 1986; Pawlikowska

et al., 1994) and 20% of fatigue sufferers sought
medical care (Bates et al., 1993; Cathebras et al.,

1992; David et al., 1990; Kroenke et al., 1988;
McDonald et al., 1993). They also concluded that
only a minority of these people experience a level of
fatigue that is both debilitating and persistent. How-
ever, research has comprehensively shown that this

debilitating and persistent fatigue has far-reaching

financial consequences in terms of employment status

and healthcare resources to say nothing of its impact
on qualrty of life for its sufferers.

The heterogeneous nature of Chronic Fatigue

Syndrome has long since been established (Wessley
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What does this study explore?

r How well Multi Convergent Therapy works for
sufferers from Chronic Fatigue Syndrome

et al., 1996 for example). Complaints of excessive
physical and mental fatigue with varying levels of pain
are, to a greater or lesser extent, accompanied by
myriad other equally distressing symptoms: anxiety
and depression (Farmer et al., 1995), sleep abnorm-
alities (Smith et al., 1996), cognitive and behavioural
problems (5mith, 1992; Smith et al., 1993). This can,
at primary care level, lead to the most disabling
feature presented in each individual case dictating
subsequent management strategies. lnevitably nu-
merous hospital referrals to a variety of outpatient
clinics follow, resulting in the patient only discovering
what is not wrong with them. General Practitioners
may then choose to tackle these cases from a fatigue,
pain or sleep disturbance perspective. This, more
often than not, involves the use of antidepressant
therapy to either lift mood (if fatigue is considered to
be a result of depressive illness) and/or promote
restful sleep. This is not to say that antidepressant
therapy does not have a role to play in the alleviation
of symptoms associated with CFS (Thomas and Smith,
in preparation). lt may be the case, however, that the
type and dose of antidepressant prescribed along with
the extent and timing of their intervention will vary
from patient to patient.

When considering the range of abnormalities pre-
sent in this illness, Surawy et al. (1995) suggested that
once CFS had established itself within a patient,
cognitive, behavioural, emotional, physiological and
social factors might work together to perpetuate it.
Also in 1995, Marshall et al. reported evidence from a

preliminary study indicating that decision making and
motor speed were slower in both choice reaction time
and simple reaction time when compared to healthy
controls. Smith et al. (1991, 1993) also produced data
highlighting differences in sustained attention in this
patient group and Marcel et al. (1996) demonstrated
both verbal and nonverbal learning and memory
impairments. Conclusions drawn by Taillefer et al.
(2002) supported the role of depression and illness

cognitions in disability of CFS sufferers.
Measurable improvements in the impairments as-

sociated with CFS were therefore a desirable outcome
for the current research project.

Previous research

We had already conducted a large-scale study chart-
ing the natural illness history of over three-hundred
Chronic Fatigue Syndrome sufferers over a three year
period. Data were collected from patients attending
an out-patient clinic specifically set up to research CFS

in South Wales. Patients fitting the Centre for Disease

Control (CDC) criteria for Chronic Fatigue Syndrome

were recruited onto a research panel and evaluated
by means of wide-ranging questionnaires designed to
assess the possible psychopathological and psychoso-
cial factors associated with the illness. To achieve this,
baseline data from the patient group were compared
to 126 match controls recruited from the general
population (Thomas & Smith, in preparation). Further-
more, both patients and controls completed a battery
of objective performance tasks designed to highlight
changes in cognition. Some interesting findings from
this study were; (a) patients reported similar sleep
duration to the controls but were significantly less

likely to express satisfaction with their sleep quality.
Further to this, patients indicating recovery were
found to report more satisfaction with the quality of
their sleep. This seemed to imply that sleep abnorm-
alities do play an important role in the exacerbation of
symptoms; (b) patients reported significantly more
physical symptoms, higher levels of fatigue and more
somatic symptoms than the control group. Further-
more, patients recorded higher negative mood scores,
state and trait anxiety scores, depression scores,
emotional distress and perceived stress scores and
lower positive mood scores when compared to the
control group, (c) laboratory testing produced data
indicating that CFS patients were less alert, had lower
hedonic tone scores and were more anxious than the
controls. Differences between the CFS and control
groups were studied using objective measures of
performance such as simple reaction time, sustained
attention, episodic and working memory. Psychomo-
tor speed (as measured by a simple reaction time task)
was significantly slower in the CFS population.
Evidence for psychomotor slowing along with mem-
ory and attention deficits in this group appeared to
largely reflect sleep disorders and/or physical de-
conditioning (Smith et al., 1996) and (d) cognitive
abnormalities were also highlighted with patients
reporting more cognitive failures and cognitive diffi-
culties (Thomas and Smith, in preparation).

Furthermore, initial findings had demonstrated that
the psychosocial, psychopathology, mood and per-
formance data could be used as markers to accurately
assess a pat¡ent's state of health. Certain measures
were demonstrated to be important tools in predict-
ing those individuals who would improve, those who
would get worse and those whose condition would
not change, ln this respect, recovery in this patient
group has been examined by considering a current
state of health variable (Smith et al., 1996). The
patient was asked to rate their health on a five-item
scale ranging from 'worse than at any stage' to
'almost completely recovered'. Other measures were
observed to be sensitive to current state of health
status such as the number of symptoms reported. This
led us to surmise that improvements in health status
would result in changes in other aspects of the
disease such as positive and negative mood. A
repeated measure of current state of health at six-
month follow-up provided data indicating that 6% of
this cohort recovered within this time frame (Thomas
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and Smith, in preparation). This recovery rate would,
therefore, have to be considered when evaluating the
benefits of possible treatments as it is possible that
6% of any CFS sample will recover over a six-month
period without intervention.

lnterventions for CFS

lnterventions for CFS can be broadly categorised as

behavioural (Cognitive Behaviour Therapy (CBT),

Graded Exercise Therapy (GET)) and pharmacological
(antidepressants, corticosteroids) with some studies
combining these approaches (Morris et al., 1998).
Previous research had indicated that two therapies
were successful in alleviating the symptoms of the
illness, namely, Cognitive Behaviour Therapy (CBT)

and Graded Exercise Therapy (GET) (Deale et al.,
1997; Fulcher & White, 1997).

ln addition, however, organisations such as Action
for ME (AfME) have developed rehabilitation courses
and counselling services designed specifically for
sufferers of CFS. A preliminary retrospective study
provided data indicating that clients who attended
the rehabilitation courses found the service useful and
reported improvements in fatigue levels up to 12

months later (Harrison et al., 2002). Therefore, a

further more formal assessment of these courses
together with the counselling services offered by
AfME was conducted. lnitial findings not only repli-
cate previous data but also indicate that counselling is

of measurable benefit to people with this illness and
that improvements in the condition were maintained
over time (Thomas & Smith, in preparation).

The multi-faceted nature of the CFS indicates that
any treatment regime would have to reflect this. lt
was this belief that led to development of an

intervention that would produce benefits in several
domains.

Multi Convergent Therapy

A Multi Convergent Therapy clinic was set up in 1991
to provide a service for patients whose condition did
not respond to first line medical intervention and
where no solution was readily available. The techni-
que was developed to tackle a wide range of
problems namely, tinnitus, vertigo, anxiety, hyperven-
tilation syndrome, irritable bowel syndrome and other
functional somatic syndromes as well as CFS (Shaw

et al., 1991; Sadlier et al., 1995). Multi Convergent
Therapy (MCT) combines aspects of behavioural
therapy and fitness training along with, in some
cases, pharmacological intervention in an attempt to
address the many co-existing clinical features of the
condition simultaneously. An added benefit of this
multi-dimensional approach was that a single thera-
pist could conduct all components of the technique.
Other aspects such as behaviour modification. breath-
ing and relaxation techniques, connective tissue
massage and brief focused psychodynamic counsel-
ling were combined in a tailored therapy programme.
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The approach aimed to re-focus the patient by
emphasising mechanisms of internal control and
therapy was adapted constantly to reflect the needs
of the patient. The number of therapy sessions
attended by each patient was not restricted; instead,
the requirements of each patient were assessed on a

regular basis. Elements were adapted to differences
within the presented condition, which proved essen-
tial in heterogeneous groups like CFS. The therapeutic
approach blends different aspects of MCT; no one
patient received exactly the same service as another,
instead, they received a slightly different approach.
This meant that for certain patients exercise was
stressed, with others CBT etc. The patient and
therapist would, during this process, work through
the following stages: (a) exploration of the predispos-
ing precipitating and perpetuating factors, psycholo-
gical, physiological and social, (b) exploration of
model of illness as well as neurophysiological model
of neuroplasticity, (c) introduction of behaviour mod-
ification in relation to cognitions, (d) exploration of
anxiety/depression (if any existed), (e) identifying
positive and negative patterns of behaviour pertaining
to fatigue etc., (f) coping strategies, (g) exploration of
sleep problems and rectification where problems
existed (sleep hygiene) and (h) application of techni-
ques (meditation etc.) regarding behaviour modifica-
tion. Overall, the technique conforms to the type of
individualised therapy programme suggested by the
Working Party on CFS/ME, namely a combination of
CBT, pacing and GET (the Working Party on CFS/ME,

2001).
ln a retrospective study of twenty CFS patients

treated by this Multi Convergent method, a statisti-
cally significant number of patients reported feeling
"better" or "much better" immediately post-therapy
(Sadlier et al., 2000). To consolidate these earlier
findings it became necessary to formally evaluate the
effectiveness of the Mult¡ Convergent approach as an
acceptable therapy for CFS.

Relaxation therapy

The relaxation treatment procedure used in this study
was based on the work of Lars-Goran Ost (1997). The
Rapid Relaxation Technique assessed in this paper had
not, in the past, been limited to CFS but had been
successfully used for a wide range of problems such
as tinnitus and pain. Furthermore, the treatment did
not claim to cure CFS, but aimed to help patients
target specific areas of the illness, thus facilitating
symptom relief. Rapid Relaxation, therefore, offered
the patient a way of coping with their symptoms and
managing them. The therapist would guide the
patient through the relaxation technique over a

period of ten weeks; each session revising the
previous one before moving on to a different major
muscle group. Relaxation Therapy had been an
approach favoured by various centres and patient
groups (Action for ME for example) throughout
England, Scotland and Wales and had been used as

93



3.9 Pøper 9
94 M. Thomas et al.

a comparison by other research groups (Deale et al.,
1997).

The aim of the present study was to evaluate MCT in
parallel with Relaxation Therapy and a non-treatment
control group. To achieve this, we administered the
wide-ranging questionnaire-based measures and cog-
nitive performance tasks used previously to highlight
abnormalities between CF5 and control groups along
with measures adopted by other researchers in the
field (Sharpe et al., 1996; Thomas and Smith, in
preparation). This paper will discuss the formal assess-

ment of MCT for the treatment of CFS in terms
functional measures of performance, and established
indicators of quality of life, sleep and psychopathology.

Method

Ethical approval for the research was granted by the
appropriate Local Health Authorities and the study
registered (1SRCTN31455243). All data were coded to
ensure the anonymity of the patient. The researcher

collecting these data remained blind to patient group
throughout the study.

Design

The study was mixed design with between-subjects
factor and a within-subjects factor. Patients were
assessed before, during and after therapy to identify
areas of improvement within the groups over time as

well as reporting whether one group showed greater
improvements from their baseline scores compared to
the others.

Participants

Recruitment took place at two outpatient clinics and
from our existing research panel of CFS sufferers. All
of the patients participating in the study had had their
condition diagnosed by the same Consulting Physician
and gave signed, informed consent. For inclusion into
the study participants had to fit the CDC criteria for
CFS, be able to attend all of the therapy and

assessment sessions and have a Karnofsky perfor-
mance score of 70o/o or less (Karnofsky et al., 1948).
This implied that functional impairment was such that
the patient could not work full or part-time. Forty
Chronic Fatigue Syndrome patients were recruited to
the study. Of these five withdrew (all in the MCT
group); one strongly believed that they were not
suffering from CFS,'one due to family problems and
the remaining three failed to attend their first therapy
session. Of the thirty-five remaining participants,
twelve were allocated to the MCT group, fourteen
into the Relaxation group and nine were recruited as

controls.

Procedure

Treatment assignment. Patients recruited into the trial
were assigned to a treatment group individually (due

to the small numbers in the study). Letters of referral
for both the MCT clinic and Relaxation therapist were
prepared for each patient volunteer. These were
placed in addressed envelopes. Each addressed envel-
ope was then placed into a larger blank envelope.
One envelope was then selected blind by a colleague
who had no other involvement in the study. The
selected blank envelope was then opened, and the
letter sent to the appropriate therapist. The un-chosen
letter was shredded. The patient was contacted by the
chosen therapist to arrange subsequent assessment
through a third-party. The control group was re-
cruited separately from the active arms of the study.

Therapy sessions and assessments. Each patient in the
treatment groups received approximately ten one-
hour sessions on a one-to-one basis. The MCT was
conducted by the therapist who developed the
technique (MJS) and the Relaxation Therapy was
conducted by two male psychologists following a

set protocol manual. Patients were assessed at init¡al
clinic visit, the week before intervention, mid way
through intervention, immediately post-treatment
and six months post-treatment. The controls com-
pleted these five assessment sessions based on a ten-
week therapy time frame.

Questionnaires. A comprehensive range of measures
were administered to the patient at each assessment
session (Smith et al., 1996). The demographic section
of the questionnaire included a brief illness history
profile and a twenty-eight item symptom checklist. A
health-related behaviours section of the questionnaire
assessed sleeping and eating patterns, social and
leisure activities and changes in exercise levels before
and after illness onset. Along with ratings of stress,

social support and cognitive difficulties we aimed to
assess the severity of impairments associated with CFS

at baseline and chart which, if any, of these measures
showed change after treatment. Most importantly,
any improvements in a patient's current state of
health status would ideally be reflected in improve-
ments in other areas of psychopathology (such as

mood). We had already shown that improvements in

current state of health status in the untreated patient
led to a decrease in the number and severity of
symptoms recorded and improved sleep.

Table I describes the various questionnaire mea-
sures used in the present study.

The questionnaires administered were completed
by the patient at home in their own time, thus
minimising the possibility of questionnaire fatigue.

Mood and performance testing. Performance test
data were collected using a Viglen Dossier laptop
computer connected to a simple 3-button response
box (Smith et al., 1996). During the testing session,
which lasted approximately fifteen minutes, ratings of
mood, memory, cognitive vigilance and simple reac-
tion time were recorded. Ihe tasks themselves were
as follows:
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Table L Questionnaires administered during the current study

Questionnaire
Beck Depression lnventory (Beck et al., 1961)
Centre for Epidemiological Studies - Depression Scale (Radloff,

1s77)
Chalder Fatigue Scale (Chalder et al., 1993)
Cognitive Failures Questionnaire (Broadbent et al., 1982)

Cohen-Hoberman lndex of Physical Symptoms (Cohen &

Hoberman,1983)
Current State of Health (Smith et al., 1996)
Fatigue Pioblem Rat¡ng Scale (Marks, 1986)
Hospital Anxiety and Depression Scale (Zigmond & Snaith, 1983)

MOS SF-36 (Stewart et al., 1988)
Perceived Stress (Cohen et al., 1983)
Positive and Negative Affect (Zevon & Tellegen. 1982)
Profile of Fatigue Related Symptoms (Ray et al., '1993)

Sleep Questionnaire (Smith et al., 1996)

Symptom Check List (5mith et al., 1996)

Mood Scales: Subjective mood was assessed using 18

computerised visual analogue mood scales. Each of
the 18 bipolar scales being composed of a pair of
adjectives for instance, drowsy - alert or happy - sad.

Participants were requ¡red to move the cursor (using

the response keys marked with arrows left and right)
from a central pos¡t¡on on the scale anywhere along
the horizontal rule, towards either extreme of the
scale, until the cursor rested at a pos¡tion which was
representative of their mood state at that exact time.
These 18 scales were presented successively. For each

of the scales a score was recorded between 1 and 51.

Using a factor analysis, three scores were derived
from the '1 8 scales; alertness, hedonic tone and

anxiety. Free RecalL This assessed episodic memory.
The participants were shown a list of 20 words
presented at a rate of one every two seconds. At
the end of the list the volunteer was given two
minutes to write down (in any order) as many of the
words as possible on a sheet of paper provided. The

variables measured were the number of words
written down, the number of correct words and the
number of incorrect words recorded. Variable Fore-

Period Simple Reaction Time Task: ln this task a f rame
of a box was displayed in the centre of the screen and
(at varying intervals from 1-8 seconds) a target
square appeared inside the box. As soon as the
participant detected the square, they were required
to press the response key marked SPACE using the
forefinger of their dominant hand only. A reaction
time was measured for each presentation. A mean
reaction time was calculated for each minute of
performance on the basis of the number of trials
completed per minute. The total number of trials
completed over the duration of the task was also

recorded, An overall mean reaction time was calcu-
lated from the total number of trials completed over
the duration of the task. Repeated Digits Detection
Iask; This visual cognitive vigilance task measured the
ability to detect targets at irregular intervals. ln this
task participants were shown successive presentations
of three digit numbers in the centre of the screen (e.9.

473) al the rate of 100 per minute. Each three-digit
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number usually differed from the one immediately
preceding it, with one out of the three digits being

replaced with a different digit (e.9. 463, 563, 562).

Occasionally (8 times a minute) the same three-digit
number was presented on successive trials, lt was

these repetitions that the participant needed to detect
and respond to as quickly as possible by pressing the
space key on the keyboard using the forefinger of
their dominant hand. For each minute of the task and

over the duration of the task the total mean reaction
time to targets, the total percentage of trials correctly

detected and the total number of false alarms were
measured.

Results

Data were analysed using paired sample t-tests at
baseline/post-therapy and baseline/six-month follow-
up, analysis of covariance post-therapy and at six

month follow-up, with baseline scores as the covari-
ate, and chi-squared tests for the categoric question-
naire data.

Patient demographics and illness history

Data from previous studies had highlighted the
differences between CFS patients and a matched
control group using a variety of subjective and

objective measures (Thomas and Smith, in prepara-

tion). Table ll shows the patient demographic and
illness history for those recruited to the study. These

data show that the groups conform to the general

profile of CFS sufferers, i.e. the sample being pre-

dominately married females in their forties and the
baseline characteristics of this cohort corresponds to
data from previous findings (Thomas and Smith, in
preparation). There are no significant differences

between the three groups at baseline.

Table ll. Baseline demographic data for the three patient groups.

MCT
N:12

Relaxation Controls
N:14 N=9

Male
Female

Marital Status:
Married

Mean Age

Length of illness (months)

Current State of Health:

Worse than at any stage of the
illness

Bad

Bad with some recovery

Recovering with occasional relapses

Almost completely recovered

Total Symptom Score

33.3o/o

66.7To

58.3%

46.67
(8.0s)

18.75
(s6.se)

28.60/o

71 .4lo

71.40/o

45.71
(1 2.s6)

104.14
(74.06)

33.3o/o

66.7o/o

55.6%

46.22
(11.04)

'I 14.00
(s1.13)

16.70/o 7.1o/o 11.1o/o

25.0o/o

41 .70/o

16.7Vo
0o/o

18.58
(s.33)

57.1o/o

14.3o/o

21.4o/o

Oo/o

17.64
(5.37)

0o/o

M.40/o
44.40/o

Oo/o

13.89
(4.73)
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Figure 1 , Alertness scores immediately post-therapy and at 6 month
follow-up with baseline scores as covariate. Higher scores =greater
alertness (Scores are the group means with standard error values

shown as bars).

Measures of mood and performance

Mood. Analysis of covariance demonstrated signifi-
cant improvements in the MCT group in terms of
alertness post-therapy (F(2,31):3.31, p<0.05;
MCT:233.9, Relax :176.1, control:170.1, see

Figure 1). Pair wise comparison at six-month follow-
up revealed that MCT and control groups remained
significantly different (mean difference :58.08, se :
25.98, p <0.033). There were no significant changes
in hedonic tone or anxiety.

Within group comparisons of mood indicate a

significant improvement in alertness in the MCT
group at the post-therapy (t:3.269, df :11, p<
0.007) and six-month follow-up assessments (t:
3.039, df :11, p <0.011). Patients in this group
also report reduced levels of anxiety post-therapy
(I:2.252, df : 1 1, p <0.046) and at six-month
follow-up (T:2.514, df :11, p<0.029). They do
not, however, show signif icant improvements in
hedonic tone at either time point.

The Relaxation group produced significant improve-
ments in alertness at six-month follow-up (t:
-2.500, df :13, p<0.027) and a significant reduc-
tion in anxiety at six-month follow-up (t: -3.842,
df :13, p<0.002). There were no other significant
findings in the mood and performance data for the
Relaxation group and there were no significant within
group differences in any of the mood and perfor-
mance data for the controls.

Performance. There was no main effect of treatment
group on mean reaction time rmmediately post-
therapy, however, pairwrse comparisons showed a

significant difference between the MCT and control
groups (mean difference: -19.16 ms, se:34.62,
p<0.029). At six month follow-up there was a main
effect of treatment group on mean reaction time with
a significant improvement in the MCT group (F

(2,31) :3.34, p <0,048; MCT:374.0 ms, Relax:
436.4 ms, control :444.2 ms, see Figure 2).

The word recall and vigilance tasks did not yield any
significant differences between treatment groups
either immediately post-therapy or at six-month
follow-up.

P/lher 6 mthß

MCT Control

Figure 2. Mean Reaction Time scoresat baseline (base), post-therapy
(p/ther.) and six month follow-up (6 mths). Lower scores:faster
reaction times. (Scores are the group means with standard error
values shown as bars)

Within-group comparisons were made between
baseline and immediately post-therapy sessions, and

baseline and six month follow-up sessions for all

mood and performance variables. Significantly more
words were recalled correctly at six-month follow-up
(T:3.464, df :11, p<0.005) in the MCT group.
Analyses of the vigilance tasks showed that there
were also significant improvements in the MCT group
for mean reaction time post-therapy (t :2.845, dÍ:
1 1, p <0.016) and at six-month follow-up (t :3.671,
df :11, p<0.004). Data from the repeated digits
vigilance task also indicated a significant improvement
for the MCT group in the total number of repeats

correctly identified both immediately post-therapy
and at six month follow-up sessions (t:3.529, df :
'10, p <0.005; I:2.254, df :10, p <0.048 respec-

tively) indicating improved vigilance.

Questionnaire data

S/eep. Data described in Figure 3 indicate that MCT
was associated with improved sleep quality. lmprove-
ment was assessed by creating a variable reflecting
"better" or "much better" sleep (12 :14.222, df :4,
p <0.007, MCT:83.3% improved sleep, Relax:
28.60/o improved sleep, control :1 1.1 % improved
sleep). This improvement was maintained at six-

month follow-up.

MCT RELAXATION CONTROL

Figure 3. Quality of Sleep post-therapy. Scores of "better" and
"much better" have been recoded into a single variable. Scores

are expressed as a percentage.

PosLlh€repy 6 monlhs

MCT

Post-lhsråpy 6 months

Relaxtion
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Table lll. Percentage change values at six month follow-up (positive

values : positive outcome)

MCT Relaxation Controls

Positive Mood
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21

o
oo
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E
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q
E
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+146.07
(1 23.e1)

+47.71
(17,e2)

+ 52,55
(2 s.1 s)

19

7

5

3
MOS sf 36:
General Health

Fatigue Problem Rating

Cognitive Failures Questionnaire

+90.26
(21.62)

+26.01
(s.e6)

+ 16,06
(7 8s)

+48.21
(22.70)

+17.47
(9.2s)

+3.93
(6.22)

+15 20
(e.73)

+6.98
(8 e1)

+5,04
(7,84\

o

Fatigue, physical and mental health and cognition.
Percentage change scores were used in the following
analyses. Table lll demonstrates that MCT has a

measurable benefit for CFS patients, Positive mood,
general health (as measured by the MOS sf 36),

fatigue problem rating scale and cognitive failures
questionnaire reveal positive outcomes for the pa-

tients in the MCT group. However, there were no
significant improvements following MCT for depres-
sion and anxiety scores.

General health and quality of life. The MCT group
show very encouraging outcomes when considering
ratings of general health and quality of life. When
considering the current state of health measure taken
from our previous studies, significantly more of the
MCT group reported improvements than the Relaxa-

tion or control groups (x2:9.7A, df :4, p<0.044,
MCT:83.3% improved health, Relax:50.0% im-
proved health, control :222% improved health).
This positive outcome was coupled with significantly
lower mean total symptom scores (F(2,31) :4.627,
p <0.017 , MCT :9.31 , Relax :14.27 , control :
15.95). The MCT group also reported significant
improvements in activity levels (12 :29.670, df :4,
p <0.000, MCT :100% improved activity, Relax :
21 .4Vo improved activity, control :42.9o/o improved
activity) (Figures 4-6).

The beneficial nature of MCT is further highlighted
in terms of lower physical symptoms scores, lower
anxiety, depression and perceived stress scores and

.""'
.)s"

$t<P 
"".-

$oc
"'"-

.ço *ó
$t eP-

Bssê P/(h€r 6mlhs Bå$ P/lh6r 6mths BEæ P h€r 6mlhÊ

MCT Relaxation Control

Figure 5, Total symptom scores êt baseline (base), post-therapy (p/

ther)and six month follow-up (6 mths). Greater scores:higher
total symptom scores. (Scores are the group means with standard
error values shown as bars).

MCT RELAXÀTION CONTROL

Figure 6 Percentage increase in activity Ievels for patient groups
post-therapy. Scores of "moderately increased" and "significantly

increased" have been recoded as one new variable.

reduced mental and physical fatigue scores. MCT
patients also recorded fewer cognitive diff iculties,
lower emotional distress and fewer somat¡c symptoms
(both post-therapy and six months later) than the
Relaxation and control groups. However, the data
here did not reach statistical significance but the
general trend appears to indicate that improvements
in these areas are occurring.

Discussion

We have shown in our longitudinal study of the
untreated CFS patient that one would expect to see a

spontaneous recovery rate of only 6% over a six-

month period. Recovery was calculated using a

variable which can not only allow the patient to
accurately assess their health status at any given time,
but has also been shown to be associated with
changes in the number of symptoms reported and
subjective measures of positive affect (Thomas &
Smith, in preparation). We also concluded that
changes ìn this variable were associated with patients
reporting improved sleep quality. Breaking the down-
ward spiral of poor sleep quality and reduced activity
levels reported by CFS patients, which exacerbates
existing symptoms, is considered to be a major step
on the road to recovery. Before this can begin,
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Figure 4. Percentage changes in current state of health measures
post-therapy. Data expressed as those who reported feeling better
reported no change and those who reported feeling worse.
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What does this study tell us?

r Patients receiving MCT reported significant
improvements in sleep and increased levels of
activity

r Patients also reported feeling significantly more
alert after treatment and were less anxious

r The most important finding is a significant
improvement in the mean reaction time of the
srmple reaction time task

however, the patient must first be persuaded that
increasing activity levels will not have an adverse

effect on their illness. Therefore, the initial stages in

the MCT programme examine each patient's views
and attempts to dispel preconceptions they may have

regarding exercise. This is reflected in the fact that we
see no significant improvements in our measures at
the mid-therapy assessment point.

When applying the current state of health measure
in this study, improvements of 83% in the MCT group
compares favourably with outcome measures used in
other CBT and GET trials which demonstrate improve-
ments of 70%o and 80% respectively. Significant
reductions in total symptom scores in the MCT group
has also re-enforced the view that this variable can

accurately assess changes in patients' health status
and, therefore, can be used as a predictor of out-
come. Patients receiving MCT reported significant
improvements in sleep and increased levels of activity.
Past research has shown that impairments in both
sleep and activity are confounding factors in perpe-

tuating the illness. Patients also reported feeling
significantly more alert after treatment and were
less anxious.

Overall, patients in the MCT group reported
improvements in many of the areas assessed, reach-
ing statistical significance for the current state of
health both immediately post-therapy and at six

month follow-up. Within group comparisons provide

data showing that patients in this group reported
significant improvements in alertness and anxiety
scores immediately post-therapy. Furthermore, these
improvements were maintained at the six-month
post-therapy assessment indicating sustainability.
Measures of performance in the MCT group also
provided significant improvements in terms of word
recall, mean reaction time (in the simple reaction time
task) and increased repeated digits detection in the
vigilance task. Although the Relaxation and control
groups did not record any significant improvements in
terms of performance, the Relaxation group did
produce a significant increase in alertness and low-
ering in anxiety levels six months post-therapy.

Benefits of Relaxation Therapy are indicated here,

especially with regard to reducing psychopathology.
This, therefore, confirms the beliefs of some patient
groups that Relaxation sessions offer some symptom
relief. Relaxation Therapy is normally incorporated

into the MCT technique and was only omitted from
the study to act as the comparison group. lt is

reasonable to predict, therefore, that inclusion of
Relaxation Therapy in MCT can only enhance its

effectiveness, especially in reducing psychopathology,

Our most important finding is a significant improve-
ment in the mean reaction time of the simple reaction
time task in the MCT group, a measure known to
correlate with functional indicators such as walking
tests. This is the first study to demonstrate improve-
ments in objective measures of function in these
patients. Previously, measures used to assess treat-
ment efficacy have relied on patients subjectively
rating their health in terms of fatigue and/or disability.
ln this study, the subjective improvements recorded
by patients have been substantially enhanced by
quantitative data from objective tasks.

ln the light of findings from our previous studies
that spontaneous recovery rates in CFS are very low,
the results of this trial are encouraging. The objective
improvements in cognitive pedormance demon-
strated in this study are unique and important from
a treatment point of view. While the MCT technique
developed here is an exciting step forward in CFS

therapy, there remains one issue to be addressed
namely the role of the therapist. Manuals can, and

have been written detailing aspects of CBT, GET and
Relaxation Therapy techniques. The f undamental
question that we need to address next is whether
MCT is effective when provided by another therapist.
Future research should be centred on a training
programme for therapists and their assessment. We
can then confidently offer a proven therapy to a wider
number of CFS patients, ideally in the primary care
setting. lt is also recommend that further assistance is

required to aid diagnosis at the primary care level to
negate the need for numerous costly outpatient
consultations. ln addition, it would be of interest to
survey the current group of patient volunteers to
assess their health over a longer time period and
to invite views on the service provided. Patient feed-
back could then be used to assist the development of
a more formal protocol for MCT.
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Abstract

Objectives This study investigated the efñcacy of a rehabilitation technique for the t¡eatment of chronic fatigue syndrome that was developed

by a physiotherapist. Data collected retrospectively from a pilot study indicated that patients benefited from this multiconvergent approach,

so further assessments were warranted.
Design Treatmentetficacywasassessedbycomparingtheprimaryandsccondaryoutcomemeasuresofpatientsattendingmulticonvergent
therapy (MCT) with those of patients attending relaxation therapy and a group of non-intervention controls.

Setting The active treatment took place at a clinic within the physiotherapy outpatient unit. Relaxation therapy and all assessments were

conducted at the psychology unit.
Participants Thirty-five participants, fitting the Centers for Disease Control and Prevention criteria for chronic fatigue syndrome, were

recruited from two outpatient clinics and an existing patient panel.

Intervention Patients were assigned to either MCT (n= 12) or relaxation therapy (n=14). Nine participants who received general medical

care were used as a comparison group.

Main outcome measures The Karnofsþ performance scale was used as the primary outcome measure of function. Secondary outcome

measures assessing overall improvement in patient condition, fatigue and disability levels were also administered.

Results A significant percentage of the patients attending the MCT sessions showed improvement in the primary outcome score used to mea-

sure the success ofthe treatment (MCT= 837o, relaxation=2IVo, controls=0; P<0.001). A significant percentage ofthis group also reported

improvement in their overall condition (MCT =92Vo, rclaxation=647o, controls =22Eo; P < 0.001), lower fatigue levels (MCT = 8370, relax-

ation=57Vo, controls = l17o;P < 0.001) and lower levels of disability (MCT =757o,relaxation=43Vo, controls = lllo; P =0.O32) immediately

post-therapy. In addition, these improvements were maintained at 6-month follow-up.
Conclusions Outcomes from this small preliminary study were encouraging. The multiconvergent approach produced signif,cant improve-

ments for standardised primary and secondary outcome measures. Further research is required to examine the efficacy of this approach over

time, and its effectiveness on a larger scale within the primary healthca¡e setting using additional therapists trained in the technique.

@ 2007 Chatered Society of Physiotherapy. Published by Elsevier Ltd. All rights reserved.

Kqwords: Chronic fatigue syndrome; Cognitive behaviour therapy; Graded exercise therapy; Rehabilitation

Background

Chronic fatigue syndrome (CFS) is an illness that pro-
duces a marked reduction in activity and an increase in mental

fatigue. It is also accompanied by four or more co-existing
symptoms including those of a cognitive or neuropsychi-

atric nature. The illness (by definition) must be of at least

+ Conesponding author. Tel.: +44 29 20876506t fax: +44 29 20876339.

E-mail. address: thonrasma@cf.ac.uk (M.4. Thomas).

6 months duration and of sufficient severity to cause sub-

stantial functional impairment [Centers for Disease Control
and Prevention (CDC) criterial [ ]. The symptoms associated

with the illness can be very debilitating and persistent with
little spontaneous recovery [2,3].

Evidence from a review of epidemiological studies [4]
suggests that, in large-scale surveys, up to half of the gen-

eral population would report suffering fatigue-like symptoms

during their lifetime. Ttventy percent of these would subse-

quently seek medical care. However, in the majority of cases,

003 1-9406/$ - see front matter @ 2007 Chartered Society of Physiotherapy. Published by Elsevier Ltd. All rights reserved.
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the fatigue experienced could be explained by other mitigat-
ing circumstances and, therefore, the incidence of CFS in the

general population is relatively low. The low incidence should

not, howeve¡ detract from the severe effect that the illness has

on the individual sufferer. The decrease in personal, occupa-

tional and social activities that accompanies the illness instils
a sense offrustration and hopelessness within the patient. In
addition, financial concerns have been raised regarding the

increased uptake of unemployment benefits and the drain on

healthcare resources brought about by the illness [5,6].
As both the cause and the pathophysiology that main-

tains CFS are unknown, treatments have been investigated

on a pragmatic basis. Previous research has suggested that

once CFS is established, cognitive, behavioural, emotional,
physiological and social factors work together to perpetu-

ate the illness [7]. In addition, studies into the cognitive
deficits associated with CFS have suggested that the impair-
ment in functioning observed in CFS is similar to that seen

in sleep disorders and physical deconditioning [8]. It is

not surprising, therefore, that systematic reviews of possi-

ble management protocols for CFS cite approaches such as

cognitive behaviour therapy and graded exercise therapy as

the most consistently effective forms of intervention for this

illness [9]. Indeed, studies investigating the efficacy of cog-

nitive behaviour therapy have verified this in 687o of trial
participants. Furthermore, this statistic compares favourably
with the 36Vo of patients reporting benefit from relaxation
therapy [0]. Similarly, exercise therapy has shown great

promise for improving illness outcome in CFS patients [ 1].

Significant changes in functional status and general fitness

are indicated when applying this approach to CFS. In addi-
tion, it has been demonstrated that simply educating patients

about the benefits ofexercise can also increase levels of activ-
ity in sufferers I I 2]. The use of cognitive behaviour therapy

and graded exercise therapy (separately or in combination) as

treatment strategies for CFS has, therefore, been the subject

of several randomised controlled trials.
A clinic was set up at a physiotherapy outpatient depart-

ment in l99l to provide a service specifically for patients

whose condition did not respond to first-line medical inter-
vention and for patients where no solution was readily
available. Multiconvergent therapy (MCT) was developed

to tackle a wide range of medically unexplained symptoms

including tinnitus, vertigo, anxiety, hyperventilation syn-

drome and irritable bowel syndrome,

The MCT regime described in the current study reflects

Engel's biopsychosocial and philosophical approach to
health outcome [3]. The therapy also mirrors the work of
physiotherapists in the field of chronic pain management who

advocate a more active integrative role for therapists in the

assessmentand managementof beliefs and emotions tl4, l5l.
The success of MCT in the management of tinnitus and

initable bowel syndrome [l6,17], which are often reported

as co-existing symptoms within CFS, prompted the inception
of a pilot study to ascertain its suitability in the treatment of
CFS. Participants for the study were recruited from a CFS
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research outpatient clinic specifically set up to investigate all
aspects of the illness.

Anecdotal reports from the pilot study indicated that

sufferers were benefiting from the treatment. Therefore, a

retrospective study was conducted on the 28 patients who
had taken part in the scheme for quantification. Each patient

received a questionnaire through the post. The objective of
the study was to produce a quick and effective outcome mea-

sure to elicit their overall CFS status. Eighteen of the 28

patients (64Vo) responded to the follow-up call both post-

therapy and 2-3 years later. Five ofthe I 0 non-responders had

moved away with no forwarding address, and the remainder

did not reply. This resulted in an 82Vo response rate based

on contactability. At the post-therapy time point, 16 of the

I 8 respondents regarded their CFS as 'better' (887o) and two
respondents reporled no change in their condition (22Vo). At
2-3-year follow-up, I 3 of the 1 8 respondents continued feel-
ing better ('72Vo), one reported no change in their condition
(5Vo), andfour (22Vo) reported feeling 'worse' [8],

Although these exploratory findings were encouraging,

additional, more rigorous studies were needed. The logical
progression for the research, and the aim of the current study,

was to test the efficacy of the combination therapy (MCT)
by incorporating measures validated in previous studies into
CFS treatment efficacy, The primary and secondary outcome

measures chosen for the current study had been widely used

and validated in previous treatment trials for CFS [0,19],
which enabled comparison of MCT on a like-for-like basis.

In addition, similar comparison groups were employed as

used in previous treatment trials.

Methods

Design

Between-group comparisons were used to assess the effi-
cacy of MCT compared with the relaxation and control
groups both immediately post-therapy and at 6-month follow-
up.

Participants

Appropriate ethical approval was granted by the local
health authorities covering the outpatient clinics. All of the

participants in the study were recruited through a single

consultant physician who had diagnosed their condition.
Referrals to the specialist clinic followed standard National
Health Service protocol. On attending the clinic, each patient

was informed of the nature of the study and invited to partic-
ipate. Recruitment continued until the closure of the clinic in
2001. Subsequent volunteers were recruited from an infec-
tious diseases outpatient clinic run by the same physician.

The participants were made awa¡e at the initial consul-

tation that they would not receive further appointments with
the attending physician until the 6-month post-therapy assess-
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ment point. This was not to say that the patient was denied
medical cate, but if it was necessary for the patient to revisit
the clinic before the 6-month follow-up appointment, they
could no longer take part in the study. Informed consent was
obtained from all patients participating in the study. It was

made clear that it was possible to withdraw from the study at

any stage without repercussions.
As relaxation therapy had already been used to alleviate

the symptoms of CFS with some success (see below), it was

decided that a separate control group would be necessary to

act as further comparison. The control group comprised CFS
patients who received standard medical care. Their data were
used as an estimate of the untreated illness,

Inclusion criteria
The inclusion criteria for the study were that participants

had to: (l) meet the CDC criteria for CFS tl l; (2) be willing
to attend all therapy and assessment sessions; and (3) have a
Karnofsky performance score of 70Vo or less [l9]. A score

of 70Vo or less implies functional impairment at a level that
makes full-time employment impossible.

Exclusion críteria
Patients were excluded from the study if their fatigue was

due to other mitigating circumstances.

Sample size

Sample size calculations based on previous work suggest
a recovery rate of 72Vo among those receiving MCT [8]
compared with 6Vo for untreated controls (data from ongo-
ing longitudinal study). Therefore, a study of eight MCT
recipients and eight controls would have an 80Vo chance
of detecting a treatment effect at the 5Vo level of statistical
significance.

Materials

Primary outcome measure
The main indicator for successful treatment outcome was

the Karnofsky performance scale, as used by Sharpe er al.

in their randomised controlled trial of cognitive behaviour
therapy for the treatment of CFS [19]. Here the patient is

categorised according to their functional performance on a
scale of 0-1007o. Karnofsky performance data were collected
at the initial clinic visit (baseline) and at 6-month follow-up
by the consulting physician, Success of the treatment was

measured by the attainment of a score of 80Vo or more at

6-month follow-up and/or an improvement in performance

scores of lUVo or more at this time point,
The Karnofsky scale was also presented to patients at

baseline, immediately post-therapy and at 6-month follow-
up. The scale was modified, however, by removing the

more catastrophic lower elements. This enabled the authors
to assess the ability of patients to monitor improvements
subjectively.
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Secondary outcotTe measures (global measures of illness

and satisfoctìon with treatment)
Patients rated any improvements in their condition imme-

diately post-therapy. Ratings of overall improvement in their
condition and changes in fatigue and disability were recorded

on Likert-type scales [0], Each scale ran from extreme neg-

ative through 'no change' to extreme positive responses. In
addition, patients were asked to rate any further changes from
the post-therapy measures at 6-month follow-up using the

same scales.

Patients rated the usefulness and their satisfaction with the

treatment on Likert-type scales, and were also asked if they
would recommend the therapy to other CFS sufferers.

Procedure

Each patient attending the clinic was assessed by a con-

sulting physician specialising in CFS. If the patient met the
study criteria, they were invited to take part in the study and

their baseline Karnofsky performance score was recorded,
All further treatment protocols and patient assessments were
conducted at either the physiotherapy outpatient department
(MCT) or the psychology research unit (relaxation and con-
trol).

The two treatment groups received approximately l0 l-
hour sessions on a one-to-one basis, Ten sessions were chosen

for two reasons: this represented the length of the relaxation
protocol; and the MCT technique typically ran for eight to
I 2 sessions (depending on the needs of the patient). The con-
trol group was assessed over a similar time period based on

attendance at l0 weekly sessions.

The patients were re-interviewed by the consulting physi-
cian at 6-month follow-up with their functional performance

score duly recorded. Patient-rated primary and secondary out-

come measures were also collected immediately post-therapy

and at 6-month follow-up. Data collection for the study took
place over an 18-month period,

Treatment assignment
Due to the small numbers in the study, patients recruited

into the trial were assigned to a treatment group individually.
Referral letters for both the MCT clinic and the relaxation
therapist were prepared for each patient who agreed to par-

ticipate. These were placed in envelopes addressed to both

therapists. Both envelopes were then placed into a larger

blank envelope. One envelope was selected by a colleague
who was blinded to the study's protocol. The blank envelope
selected was opened and the letter was sent to the appropri-
ate therapist. The other letter was shredded. The patient was

contacted by the chosen therapist and subsequent assessment

appointments were made through a third party.

The control group was recruited separately from the active
arms of the study. Due to the imminent closure of the CFS

clinic, it was decided to complete as much of the active
arms of the study as possible before recruitment of the non-
intervention control group. The controls comprised members
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ofthe CFS research panel who had been recruited for previous

studies carried out at the centre.

Maskíng
Both the consultant physician recruiting the patients and

the researcher conducting the assessments remained blind
to the therapy group of each participant until after the 6-
month follow-up assessment when the treatment codes were
revealed.

MCT rationale
MCT employs cognitive behavioural therapy and graded

exercise therapy in combination with appropriate interven-
tions to improve sleep quality and to treat any comorbid mood

disturbance.
The cognitive behaviour therapy aspect of MCT aims to

identify factors that can be seen to predispose, precipitate or
perpetuate the illness and improve sleep quality, This phase of
MCT also involves cognitive restructuring of dysfunctional
beliefs, thoughts and behavioural patterns whilst re-inforcing
positive beliefs, thoughts and behavioural patterns.

The graded exercise phase of MCT involves the introduc-
tion of planned activity and rest (refened to as 'pacing').
Non-prescriptive graded exercise is introduced after the
patient has explored the relationship between fatigue and cog-

nition. The rationale follows a model simila¡ to that suggested

by Noakes et al. who hypothesised that physical activity and

the recruitment of skeletal muscle units is controlled by a

continuous pacing strategy within the central nervous system

based on its feedback from physiological and psychologi-
cal systems [20]. Gentle walking is introduced every second

day at a level appropriate for each person in order to pre-

vent postexertional malaise. The distance and time walked

is increased as the patient's confidence grows. The patients

themselves are responsible for increasing the level ofexercise
and providing feedback at the therapy sessions.

Mindfulness (or insight) meditation is also blended with
the cognitive behaviour therapy/graded exercise therapy

approach. Patients are encouraged to fix their thoughts in the

present without being distracted by the associations attached

to those thoughts or sensations (such as pain), and, as a result,

are able to ¡educe the suffering associated with physical
somatic disorders l2l-231. Patients can then use the tech-
nique during times associated with heightened awareness of
pain or fatigue (such as during exercise). In addition, this

method can be used to reduce any intrusive thought pat-

terns experienced at night that prevent the patient from falling
asleep [24]. This technique has proved useful in other con-

ditions associated with pain, immune function, sports and

cardiopulmonary function Í25-281.
Heart rate monitors are used during the sessions to act as

a symbol of'fitness and wellness, to help vulnerable patients

from deteriorating into a 'boom and bust' scenario, and to

assess the relaxation response 1241. The monitors enable

identification of the average peak heart rate for each patient

whilst exercising at a sustainable level, and also establish car-

diac rhythm. The monitors are not used to promote exercise

within a given range for a number of reasons: (l ) recent stud-

ies on exercise in fibromyalgia (a condition which overlaps

substantially with CFS) show little correlation between car-

diovascular improvement and improvement in CFS [29,30];
(2) the effect of stress on some patients with CFS may lead to
chronic overbreathing (PaCOz < 30 mg CO2) during exercise
(unpublished data from the CFS clinic); and (3) although
improvements in patients with CFS have been observed in
previous graded exercise therapy trials, exercise should not
be insisted upon in all cases I I ].

Re laxat ío n the rapy rat ionale
The relaxation procedure used in this study is based on

the work of Ost [31]. The use of the rapid relaxation tech-
nique has not been limited to CFS but has proved successful
for a wide range of problems such as tinnitus and pain. The
aim of this type of procedure is to help patients to target

specific areas of the illness, thus facilitating symptom relief.
Rapid relaxation, therefore, offers the patient a way ofcoping
with and managing their symptoms. The therapist guides the

patient through the relaxation technique over a period of l0
weeks, with each session revising the previous session before
moving on to a different major muscle group. Relaxation ther-
apy has been favoured by various centres and patient groups
(e.g. Action for ME) throughout England, Scotland and

Wales, and has been used as a comparison by other research
groups [l0].

Data analysis

Chi-squared tests (¡2) were used to compare the propor-
tions in each group attaining normal function (807o) on the
Karnofsky scale and/or an improvement of lÙVo or more from
the baseline scores. The effect of MCT on the secondary
outcome was also assessed using ¡2 tests (post-therapy and

6-month follow-up).

Results

Patient demographics and illness history

Of the 87 possible participants attending the CFS clin-
ics during the recruitment phase of the study, 40 patients

took part in the study. The remainder either: (1) did not meet
the study criteria; (2) did not have CFS; or (3) refused to
participate. Seventeen participants were assigned to MCT,
14 to relaxation therapy and nine to the control group. Five
subsequently withdrew from the study: one due to family
problems, one strongly believed that they were not suffer-
ing tiom CFS, and three fäiled to attend their fìrst therapy
session. All five had been assigned to the MCT group. The
patients who did not attend the ûrst treatment session were
contacted on three separate occasions but did not respond to
the therapist's correspondence.
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Table I
Baseline demographic and clinical characteristics by group
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Multiconvergent therapy (n = 17) Relaxation (n= l4) Control (n = 9)

Gender, male

Married
Age (SD)

Diagnosed by a GP

Length of illness (months), mean (SD)
Depression scoresa (SD)

29Vo

59

48 (8.03)

567o

80 (48.43)

20.4-t (ro.4\

29Vo

7l
4s (12.56)
50Vo

105 (73.1)

20.43 ('1.3)

33Vo

56
46(1r.04)
67%
il4 (s l.l )
16.44 (13.s)

Patient-rated

Consultant-rated

SD, standard deviationi GP, general practitioner.
a Beck Depression Inventory [32].

Table 2

Patient- and consulta¡t-rated Kamofsky performance scores at initial clinic
assessment (baseline)

Karnofsky scores-number per cell

4O7o 50Vo 60Vo 707o

a Karnofsky score of SOVo or more) for the consultant-rated
performance scores. This was also true for those attaining
improvements of lÙVo or more.

This was mirrored in the patient-rated performance scores

for both 807o functioning and l07o functional improvement
(see Table 3).

There was no significant difference between the groups in
terms of patient-rated performance scores immediately post-

therapy for attainment of SOVo or improvement of l07o or
more.

Although these ûndings should be interpreted cautiously
and could not be pursued further because of the small num-

bers involved, it appears that the association is robust.

Secondary outcome measures

Global assessment of function and satisfaction with
treatment was made immediately post-therapy and at 6-

month follow-up by the patient groups. At the post-therapy

time point, the MCT group reported significantly greater

improvement in their overall condition than the relax-
ation or control groups ÍX2=13.637, degrees of freedom
(df)=4, P=0.009, ÌMCT =927o, relaxation=64Vo, con-
trol=22%of. This finding was repeated for the other two
global outcome measures: (1) fatigue (X2=20.652, df =4,
P < 0.00 l, lrulCT = 83Vo, relaxation = 57 Vo, control = I l%o);

and (2) percentage reduction in disability (X2 =9.699, df = 4,

P = 0.046, MCT =7 5Vo, relaxation = 49Vo, control = I 17o)

(see Figs. l-3).
At 6-month follow-up, the global outcome measures

clearly show the longer-term benefits of MCT. The patients

reported continuing benefits in terms of overall improve-
ment in their condition (x2=24.481, df =4, P<0.001,

3

0

I

0

t0
8

2l
27

Table I shows patient demographics, illness history and
psychopathology scores for the three groups at baseline.

These data provide the typical demographic characteris-

tics usually associated with CFS, namely that the sample

was comprised predominately of married females in the

fourth decade of life. There were no signiflcant differences

between the groups, although length of illness and depres-

sion scores [32] approached significance (P=0.08 and 0.10,

respectively), There were no significant demographic or clin-
ical dillèrences between the fìve participants who withdrew
from the study and those who completed the study.

The Karnofsþ perþrmance scal.e (pr¡mary outcome

measure)

Table 2 shows the data recorded by the patients and the

physician at initial clinic interview (baseline).

The consultant rated all of the study participants between

60Vo andT\Vo on the functional perforrnance scale. Although
the patients were more likely to rate themselves on the lower
elements of the performance scale, these data were not sig-

nificantly different.
At the posþtherapy time point, significantly more patients

from the MCT group had attained normal functioning (i.e.

Table 3

Attainment of satisfactory outcome for performance scores (Kamofsky score of 80% or more) and improvement in performance of IlVo ot more at 6-month

follow-up (patient- and consultant-rated)

Mu lticonvergent therapy, 7o (n\ Relaxation, 7o (n) Controì, 7o (n) x2, di P-value

Patient-rated
8070 attainment
l07o improvement

Consultant-rated
807o attainment

l07o improvement

67 (8)

83(10)
2t (3)

50 (7)
1l (r)
r 1(l)

8.751,2,P=0.013
10,?58,2, P=0.005

l7 .l'1 ,2, P <0.00t
6.377 ,2, P =O.Mr

2r (3)

36 (s)
0 (0)

44(4'

df, degrees of freedom.

83 (10)

83(10)
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Fig, l. Overall improvement in patients' condition post-therapy and at ó-

month follow-up. 'Very much better'and 'much better' scores recoded into

a single variable and expressed as a percentage. MCT, multiconvergent

therapy.

MCT = I 00Vo, r elaxation = 43 Vo, control = 07o ), lower levels
of fatigue (X2 = 22.9 10, df = 4, P < 0.00 l, MCT = 67 7o, r elax-
ation=43Vo, control= llVo), and feeling far less impaired
by their illness (2¡2 = 10.571, df =4, P=0.032,MrCT=83Vo,
relaxation = 50Vo,control=22Vo)than both the relaxation and

control groups.

The lack of significant effects in the 'usefulness' and

'satisfaction' categories reflects the positive experience of
patients during both MCT and relaxation therapy.

Fig. 3. Disability rating post-therapy and at 6-month follow-up. 'Much beç
te¡' and 'better' scores are recoded as a single variable and expressed as a

percentage. MCT, multiconvergent therapy.

Adverse effects

Previous studies revealed no documented adverse effects
for cognitive behaviour therapy, graded exercise therapy (pac-

ing) or relaxation therapy, and none were indicated by any of
the participants in this study.

Discussion

The purpose of this study was to assess the efficacy of
MCT in outpatients presenting with CFS who were under
the supervision of a physiotherapist. CFS, although rela-
tively uncommon, is a persistent, debilitating illness that
has a profound effect on sufferers and their families. It
was the increasing problem that this type of functional
somatic syndrome was presenting to the medical profession

which prompted the development of the management proto-
col discussed in the cunent study. MCT was developed by a

chartered physiotherapist to address illnesses where the cause

was unknown and treatment was unsuccessful, The therapy
combines cognitive behaviour therapy and graded exercise in
a holistic approach to illness management.

Findings from previous studies indicate that these two
therapies were the most consistently successful forms of
treatment for CFS, The rationale behind their success was

that research had suggested that CFS patients appeared to be

suffering from the effects of physical deconditioning [8], and

cognitive, behavioural and sleep problems together with psy-
chosocial factors seemed to be the mechanism responsible
for perpetuating the illness [7,8].

Indeed, both cognitive behaviour therapy and graded exer-
cise therapy had previously been evaluated separately and in
combination. Therefore, an important consideration for the

80

70

G60
o
J

,9 so
o
Eo
9¿oÞo
É.

30

20

10

6 months

Fig. 2. Patient fatigue rating post-therapy and at 6-month follow-up. 'Much
better' and 'better' scores recoded as a single variable and expressed as a

percentage. MCT, multiconvergent therapy.

Post-
therapy

Post- 6 months
therapy

Relaxation

Post- 6 months
therapy

ConlrolMCT
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current study was the compatibility of the findings with those

from previous studies. To this end, the outcome measures

from two previously documented randomised controlled tri-
als of cognitive behaviour therapy were included tl0,l9l.
Similarly, CFS patients attending relaxation therapy were

used as a comparison group. However, as relaxation therapy
had already been used successfully in the management of
CFS by patient groups, a group ofnon-intervention controls
was recruited for further comparison.

Patients were recruited to the study by a CFS specialist

who had diagnosed their condition. All patients met the CDC
criteria for CFS [] and their performance status was below
7ïVo on the Karnofsky scale, indicating significant functional
impairment. The Karnofsky score was subsequently used as

a primary outcome measure. The success of the therapy was

measured by the attainment of a performance score of 807o

or more and/or an improvement in functioning above lÙVo

at 6-month follow-up [9]. These data were recorded by the
physician who remained blind to treatment assignment.

Data collected at the initial clinic assessment indicated no
significant difference in the level of physician- and patient-
rated functional performance. The patients, however, were

more likely to select the lower elements of the scale to
describe their impairment (i.e, greater functional impair-
ment). Previous research, however, has indicated that patients

with CFS do perceive their functional impairment to a greater

extent than might actually be the case [33]. In the current
study, there was no statistically signif,cantdifference between

the physician and patient ratings of function; therefore, these

data should not prove problematic. It would, however, be

interesting to observe any changes in the ratings of impair-
ment over time within the patient group.

Data collected by the patients indicted that there was no

significant difference between the functional performance

ratings for the three groups when comparing ratings imme-
diately post-therapy with baseline measures. However, the

secondary outcome measures employed [ 0] did indicate a

significant improvement in overall condition, lower levels of
fatigue and lower levels of disability in the MCT patients

compared with the relaxation and control groups. These data
indicate that although there was an improvement within the

MCT group, patients had not interpreted it as a significant
improvement in functioning.

By 6-month follow-up, however, the patients receiving
MCT reported significantly higher scores on the performance

scale than the relaxation and control groups. In addition,
the MCT patients continued to report improvement in their
overall condition, levels of fatigue and disability. Signifi-
cant improvement beyond cessation of therapy is indicated
here. rùy'hen assessing acceptability, participants in the two
treatment groups (namely MCT and relaxation therapy) com-
mented that they were satislìed with the treatment oltered
and found it useful. These data further underline the positive
effects of relaxation therapy reported by CFS patient groups.

The primary measure used to assess successful treatment

outcome for the study was the consultant-rated Karnofsky
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scores at 6-month follow-up. The MCT group were signif-
icantly more likely to attain scores of 80Vo or above and

were significantly more likely to show improvements in
functioning of llVo or more at 6-month follow-up. Further-
more, statistical significance in the primary outcome measure

seemed to be independent of demographic and baseline clin-
ical characteristics.

Although this study provides data from a small number
of CFS patients, the findings are encouraging. Time con-

straints, along with the imminent closure of the CFS clinic,
meant that it was not possible to randomise the control sam-

ple or recruit substantially more patients, and these points
are acknowledged as limitations in the study. However, the

study was performed on a sample size likely to be found in a
single, large general practice. Also, power calculations based

on a previous study of MCT [ 8] suggested that even small
sample sizes would demonstrate its benefits as a treatment
for CFS. Therefore, the authors are cautiously confident that

the MCT technique described in this paper produces measur-
able benefìts in terms of improved l'unctioning, and that these

findings are directly comparable with other treatment studies

t r 0,1 91.

Unlike previous studies, however, the authors believe that
physiotherapists are best placed to implement this therapy,
not only because the approach was developed by a practising
therapist, but also due to the nature of the treatment. Vy'hen

implementing exercise regimes for CFS, it is important that
the patient is guided through the treatment process carefully.
Patients themselves are all too aware of periods of remission
during which symptoms are less debilitating. This can lead
to overexertion and can subsequently develop into several

subsequent bad days for the sufferer. Forms of rehabilita-
tion therapy must, therefore, consider the functional ability of
each patient individually and address any psychosocial issues

(such as emotional support and wellbeing) as they arise. In
addition, therapists applying cognitive behaviour therapy and

graded exercise therapy techniques for conditions such as

CFS are required to adapt the approach constantly to suit the

changeable nature of the illness,
With respect to the level of comorbid depression in

the patient sample, recent findings have suggested that the

abnormal psychopathology observed in CFS patents may

not be responsible for their impaired functioning (submitted

manuscript). However, it has also been shown that antidepres-
sant therapy can assist long-term recovery in an othe¡wise

untreated CFS patient [34], and these findings warrant fur-
ther study. The use of antidepressant medication may play a

role in the rehabilitation of the illness and has been employed
previously. For the purpose of the current study, which was

to assess the efficacy of MCT, antidepressant medication was

not prescribed.

In continuing this programme of research, the authors are

conducting a 3-year follow-up assessment ofthe study partic-
ipants to evaluate the long-term effects of MCT (manuscript

in preparation). Responses have been obtained from 24 ofthe
study participants: two were no longer at the same address,
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two declined to take part further and the remainder did not
respond.

Ttvelve of the 14 patient responders who either attended
relaxation therapy or were part of the control group have

now been offered MCT. The patients will be re-assessed

immediately post-therapy and at 6-month follow-up.
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4 Methodological Considetations

,A.lthough the rationale and desþ used throughout the project was piloted on the fitst

sixty-seven attendees at the Catdiff CFS research ouçatient clinic, the scene was set by

mâny yeârs of research into the syndrome. Pivotal to this was t},e wotk conducted by

Smith and colleagues (Smith, 1991; Smith, Behan, et a1.,7993). Theit findings not only

provided the ground work for the methods used in later studies but ptovided the

platform for successfirl grant câpture. This seminal research explored methods by which

the disturbances of memorf, concenüation and motor function teported by CFS patients

could be objectively measured using computerised test batteries. Results from their

study: "agreedwith recent findings from other laboratories.. it is now time to consider

tlre nature of the neurological dysfunction underlying these effects" (Smith et al., 7993, p.

411).

4,1 Tbe Staþ Particiþanß

The 1991 Guidelines made recommendations about patient selection criteria and

recruitment. The patients recruited from the CFS out-patient clinic conformed to the

Oxford Ctiteria ftIolmes et a/., 7888) and later the Centre for Disease Control Criteria for

Chronic Fatigue Syndrome (Fukuda et al., 7994) and were tecruited to the study via

consecutive NHS referal. Steps were taken to ensure that each patient volunteer was

made fully 
^w^re 

of the nature of the tesearch and that the project would involve

participation over an extended pedod of time. A.s cotect ethical procedute dictates,

participants were ìnformed that they could withdtaw from the teseatch progrâmme at

any time without adversely affecting any futute healthcare ptovision tnd zll. patient data

were coded in such 
^ 

w^y as to protect anonymity. Ethical apptoval for the ptoject was

gtanted by the appropriate local health authorities at each stage of the teseatch. The CFS
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sufferers who completed the Action for ME service evaluation study were tecruited

directly by the charity and their data were treated with the same considetation as the

Cardtff. p axticþant data.

4.2 Performance Measares

Due to the ever-changng nâture of any on-going body of research, the methods used on

the project were adapted to draw upon and develop previous methodologies. The

cognitive performance task batter|, fot example, was reduced in size and task length

following initial data analysis of the fust cohort of sixty-seven patients. Although the

longer test battery enabled the effects of acute fatigue to be investigated (Paper 1), it was

considered that, as time was limited in the clinic environment, teducing the number and

length of tasks in the test battery would maximise the number of paticipants tested

whilst retaining the elements of the objective measures which provided vital data on the

cognitive impairments associated with the illness. Of equal impottance was the comfoft

of the patient. It was judged that unnecessadly lengthy testing sessions would only

further distress zheady fatigued individuals. This might also alienate patients ftom

participating in any futute research conducted by the team.

There has been some debate surrounding the use of objective measutes to assess

petformance and, in fact, the existence of any deficits in cognitive petformance has been

questioned (see Chaptet 4 for further details). On reviewing the litetature, l7eatden and

Appleby (1996) suggested that although measutable impafuments were evident in the

illness, they advised caution by suggesting that researchets consider the deficits patients

report during their day-to-day expedence of the illness and make âttempts to teptoduce

these effects under experimental conditions CWeatden & A.ppleby,1996).
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The battery of tasks reported in the submitted manuscripts had already been used

extensively to assess changes in cognitive petformance undet avanety of conditions.

These included studies investigating the effects of the cornmon cold, noise, caffeine and

alcohol on mood and perfotmance (Smith, et a1.,1998; Smith, Thomas, ef al., 7997- Smith,

eî a1.,2000a., 2000b; Smith, ìØhitney, Thomas, Brockman et al',7995; Smith, !Øhitney,

Thomas, Petry et ø/.,1995; Smith, Whitney et a/., t997) as well as tfre fatigued state (in this

instance, mental fatigue) (Smith, Brockman, et a1.,7993). Furthetmore, in light of

preliminary data indicating that CFS sufferers âppear to behave in a similat way to sleep-

deprived healthy individuals papet 2), it is judged that these tasks are apptopriate to

detect any discrepancy in the patient grouP.

4.3 puestionnaire Measares

Conversely, the quesdonnaire âspect of the ptoject incteased ovet time in light of new

findings emerging in the growing literatute surrounding the illness. To make this more

palatable, the patient volunteers were sent the questionnaites well in advance of their

clinic appointment with the request that they complete them in theit own time and at

their own pace.

I(eeping abreast of curent trends was of particular impottance when choosing additional

tools for evaluating teatment efficacy (Paper 10). The need fot compatabiJity between

studies had been highlighted in the Oxford consensus document (Sharpe et a/.,7991). To

address this, outcome measures ftom ptevious treâtment trials wete used in this study

peale, et a/.,7997; Sharpe, et a1.,1'996).

Methodological problems also arise when attempting to quantify recovery in CFS whete

bouts of remission âre common. Outcomes ftom studies undettaken to estimate

spontâneous recovery have varied widely between 8o/o znd 630/o (Carns & Hotopf, 2005)
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Having considered the literature, the large sptead of scotes teported can be attributed

solely to the methods and/or cntena used to describe recovery. If a single measute of

recovery were to be used, it would fust have to be validated against othet health-telated

outcome measufes.

4.4 StatisticalConsiderations

The final, and by far the most important methodological factor. to considet when

attempting to quantify impairments in illnesses such as CFS is the heterogeneity of the

patient sample as discussed by \üessely and his colleagues (lX/essely, et a/.,1,996). The

wide variety of symptoms present, together with the variability in thefu severity and

ftequency, have provided problems for researchers in the field and this is touched upon

when describing the Cardiff patient sample paper 4). To limit the effect of

heterogeneity it was important to collect data from a much larger. patient sample and this

provided the impetus to continue patient recruitment.

There were further methodological factors to consider when selecting the control

comparison group. As the CFS patients hete described are predominantly manied

females in their forties, any comparison group would have to reflect this particular

demogtaphic. Having matched the controls to the CFS patients in terms of age, gender,

marital status and educational status, it was found that the pre-morbid j¡¡slligence scores

of controls differed significantly from those of the patients - the patients more errors on

the task than the controls. Pre-morbid i¡¡slligence was, therefore, identified as a

confounding factor that may exert afl independent effect on the chosen measutes (such

as an effect on motor speed, for example). The link between pre-morbid intelligence and

cognition has already been identified in healthy controls fensen, 1987). To complicate

matters futther links between intelligence and co-motbid deptession and between

depression and cognitive performance have also been discussed previously @town, et al.,
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1994; Christopher & MacDonald, 2005). This has major implications when attempting

to compâre CFS patients who not only seem to scote less well on measrúes of pte-

morbid in¡slligence, such as the National Adult Reading Test (lrJART; Nelson, 7982),

than healthy controls but report also higher depression scotes. Subsequent analyses were

desþed to take these two factors into considetadon along with co-morbid anxiety (also

known to affect cognition - Eysenck & Calvo, 1992) by using analysis of covariance

(,A.NCOVA). Results from futthet ANCOVA subsequently highlighted fatigue scores

and the total number of symptoms recorded by patients as independent factors exeting

an independent effect on cognitive petformance.

The research conducted was influenced by the aims, objectives and methodological

considerations described above. The following section will discuss the outcomes of this

progrâfirme of research in light of this and considet the contributions made to the

scientific knowledge base.
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5 Contribution to Knowledge

In order to contribute to the knowledge base, it was important to consider and addtess

the recommendations made in the repotts judged most influential in driving CFS

research forward in the UI( The 1991 Guidelines for Reseatch (Sharpe et al.,7991)

made several impotant recoÍúnendations in order to reliably conduct and tepott studies

on patients with CFS. In the first instance, the report provided preliminary definitions

for five majot symptoms of the illness which, the guidelines believed, waffanted

particular research attention. Three of these symptoms, namely fatigue, sleep disturbance

and mood disorders, were investigated in the Cardiff CFS Research Project. Mood

disorders will be discussed in this narrative in relation to the independent effect anxiety

and depression exert on cognitive performance although they wete not investigated

explicitly. The role of mood disorders in CFS and their severity wete examined in mote

depth by Farmer and colleagues (Farmer et a/.,7995) arrd are not documented hete'.

Excessive fatigue is the pdmary presenting symptom in CFS. To investìgate the nature

of the fatigue experienced by sufferers it was important to examine its sevetity and to

question whether CFS patients could become'more fatigued' (Smith, Borysiewicz, et al.,

1999). Subjecting an akeady fatigued individual to a task that is iong in duration andf or

monotonous made it possible to discovet if paticipants would be able to compensate for

the lowered alertness induced by the task as successfully as a non-fatigued individual.

This study into the effect of acute fatigue on already fatigued (CFS) as opposed to non-

fatigued control participants found that cognitive deficits wotsened as a function of time

2 Studies conducted as part of the Cardiff CFS Project by the Department of Psychological Medicine,

UHW

3 Paper 1
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spent on the øsk. This time-on-task effect suggests an incteased susceptibility to

physical and mental fatigue ovet time (Smith, Borysiewicz, eî al., 1999). By conducting

further investigations with gre tet patient numbets it was possible to identify that this

time-on-task effect was more apparent for one âspect of cognitive petformance, namely

motor speed (fhomas & Smith, in pressa). Comparisons between patient and control

data for anothet three-minute test - the vigilance task - did not show the same

phenomenon. One explanation fot these seemingly conttadictory findings is that the t'wo

tasks may require different processing mechanisms. This would fotm the basis fot

furthet studies as outlined in the next secdon of the nattative.

The next symptom recommended fot further study - sleep abnormalities (Sharpe et al.,

1991) - arc of pzrtcular interest in CFS as patients frequently report diffrculty falling

asleep, spend less time asleep and complain that sleep does not reftesh them, thus

indicating poor sleep quality (À4oldofsþ,7993; Moldofsky et a/., 7988;Whelton et a/.,

1992). Preliminary findings provided evidence to suggest that deficits in vigilance,

memory and attention were increased with abnotmal sleep patterns (Smith, Thomas, el

at., 1,999) and it was considered important to investigate the extent to which these

impafuments reflect those seen in sleep deprivation. nØhen a healthy individual is

deprived of sleep there is an obsewed drop in cognitive petfotmance (Smith, Btockman

era1.,7993). It could be argued that the cognitive impafuments observed in CFS were a

direct result of sleep abnormalities. The investigation uncovered a sub-group of patients

with sleep problems and showed that these pâtients also exhibited specific petsonality

characteristics and physical and mental health ptoblems (Smith, Thomas, et a/.,7999).

Deficits in memory, sustained attention and disttactibility were also associated with

a Paper 4
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patients reporting sleep ptoblems, but motot speed u/as not. Sleep quality was, thetefote,

identified as a confounding factor when describing ñrrthet cognitive deficits in the

patient Soup (Ihomas & Smith, in press). A final point of note when examirring sleep in

this illness was that, contrary to what one might expect, CFS suffeters do not report

spending more hours asleep than healthy controls (fhomas & Smith, in press). Thete is,

however, higher variance in the number of hours slept within the CFS glouP.

As outlined previously, initially research into CFS had centted on the investigation of

possible causadve âgents including EBV and the enterovi¡uses. Although there was no

evidence to suggest the role of infective agents in the aetiology of the condidon, they had

been implicated as possible means of exacerbating the illness (Smith, 1991), Anecdotally,

patients themselves report symptoms of recurtent Upper Respiratory Tnct Infections

(tiRTÐ but support for such anecdotal evidence had not been investigated systematically.

The diary study conducted by Smith and colleagues (1999) was the first of its type

attempting to address this (Smith, Thomas, et a1.,7999). By keeping a weekly diary

tecotding the incidence of URTIs ovef a three month pedod, the study conftmed

pad.ents' claims that they were more susceptible to these infections. Data from this study

v¡ere compared to comparable data collected over the same pedod ftom partners or

friends of the sufferer. In this way, it was possible to ensute that both patients and

controls were being exposed to similar infective agents, Togethet with an increased

teporting of this type of infection in the patient group, the diary study also found that the

level of URTI symptom severity was higher than shown in the conttol group. Thete are

two possible explanations for the over-reporting of URTI symptoms in the patient

group: it may be the case that sufferers are more sensitive to changes in physical

sensations and translate these sensad.ons into symptoms, thus resulting in the patient

labelling symptoms as an illness (somatisation); alternatively it may simply be that
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patients v¡ith CFS do suffer with more colds than the controls due to abnotmal immune

or endocrine funcdon.

Despite the increased reporting of URTIs and the symptoms associated with them in the

patient group, this type of infection does not 
^ppe 

t to altet the severity of CFS itself as

shown by subjective tatings. By incorponúngthe performance tasks into the

experimental desþ it was possible to show that such infections failed to futther

compromise patients' cognitive functioningo.

In line with the recommendation to identify factors associated with and tesponsible for

perpetuatìng the illness (Sharpe et a/.,7997), the study continued to examine the role of

psychological factors in CFS. Psychosocial factors have, for example, been shown to

have z majot impact on physical and mental health. Howevet, thete had been no reports

on the influence these factors may have on the severity of CFS. Preliminary datahad

indicated that psychosocial factots, support mechanisms and health-related behaviouts

may be implicated here (Smith, Borysiewicz, et a1.,1999; Smith, et a1.,1,996\. To examine

their role futther, both subjective questionnaire measures and objective cognitive

performance tasks were used in a ctoss-sectional study design. The comparison gtoup

chosen to identi$r abnormalities within the patient group were age-, gendet- and

educational status-mâtched healthy controls. Continued recruitment from the ouçatient

clinic allowed a comprehensive descrþtion of a CFS patient sample on a scale pteviously

not encountered in the literatute together with mote dgorous anaþsis of the cognitive

6 Viral infection and chronic fatigue syndrome: a different approach (a final repoft to the Linbury Trust,

Smith & Fox,2000)
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performance d^t^ collected - the results from which provide the topics for the following

discourse.

The cognitive deficits associated with the illness have been the topic of some debate

within the field of CFS research for a numbet of years. Indeed, their investigadon was

recommended in both the 1991 Guidelines and the 1996 Royal Colleges Report (Sharye

et a1.,1.991,;!üessely, 1996). Where cognitive deficits have been repotted, the natute of

the impaitment has varied (Caputon et a1.,2006 Claypole eî a1.,2007; Davey et a1.,2007;

Lalr{a¡ca et a/.,7998; Lawrie et a1.,2000; Marcel et a/., 7996). It is judged that data

reported by Thomas & Smrth (in ptess) make a significant contribution to this debate on

a number of levels. In the fust instance, the assertion that the deficits associated with

CFS are solely a result <¡f illness heterogeneity was addressed by collectingdatø ftom a

large patient sample. Next, confounding factors known to exert an independent effect

on cognitive performance, such as age, gendet, co-motbid depression, pte-morbid

j¡¡glligence, sleep quality and fatigue, wete conttolled for in the subsequent analysis. In

addition, a review of the literature, togethet with furthet analysis, identified a correlation

between cognitive failures and petfotmance deficits and identified illness severity as the

possible cause of the deficits tepotted. Finally, concern had been taised about the

apptopdateness of the tests used to measure the supposed cognitive impairments in

ptevious studies flX/earden & ,A.ppleby,1,996). This was addressed by using a battery of

tasks that had not only been rigorously validated previously in studies investigating the

cognitive deficits associated with sleep deprivation and colds (Smith, Btockman et al.,

1993; Smith et al., 7998), but were specifically chosen as they matched closely the

cognitive ptoblems reported by the patìents themselves. When considedng all the factots

hightighted above, patients with CFS were shown to exhibit impairments in two aspects

of perfotmânce - cognitive and motor functioning.
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Together with cross-sectional studies, the 1991 Guidelines recommended that

longitudinal studies be conducted to identify those factors associated with changes in

CFS over time (that is, those which prolong the illness and those factors which impact

on recovery). Many cefltres had attempted to identify factots which might predict

recovery in the untreated illness. However, measuring recovery in CFS presents the

researcher with a particular problem - the suffeter is highly likely to experience periods

of symptom remission throughout the illness. In order to contribute to the scientific

literature on recoverT in CFS it was necessary, in the fitst instance, to identify and

validate a measure which could accurately assess recovery (fhomas & Smith, submitted

manuscripts). A five-item scale, the current state of health measute developed in the

preliminary stages of the research (Smith et a/., 7996), was validated by comparing

changes in health status recorded by the patient to their scores on othet standardised

health-related measures such as, for example, positive and negative mood, somatic

symptoms and fatigue @ay et a/., 1993; Zevon & Tellegen, 7982). Once parity had been

demonstrated, the patient sample completed this scale, together with a r^flge of other

subjective measures, at three follow-up time points - both six and eþhteen months aftet

their initial clinic visit and three years later. Ftom these data it was estimated that

tecovery rates in the untreated CFS patient ate low. It is this iow spontaneous fecovery

rate that drives the need to increase research into viable treatment regimens. The longer

the illness continues, the more entrenched negative illness cognitions become,

contributing eventually to chtonic disabiJity. As a tesult, many suffetets become unable

to wotk, often for long periods of time. To further complicate matters, it was tevealed

that unemployment at baseline was negatively associated with recovery ovet time, thus

8 Paper 5
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further indicating the need for timely therapeutic intervention (lhomas & Smith,

submitted manus crip t).

Both the 7996 znd ¡he 2002 CMO reports stressed the need fot research into possible

therapeutic options for CFS. Preliminary desctþtive analysis uncoveted a sub-gtoup of

patients who had been ptescribed antidepressânt medication by their GP prior to their

recruitment to the study. Longitudinal data analysis revealed that those patients taking

antidepressant medication were significantly more likely to recovet over time than those

who were not Ghomas & Smith ,2006\. Closet examination of these data identified that

two antidepressant grpes - the Selective Setotonin Re-uptake Inhibitors (SSRI) and

Tricyclics - were the predominant drugs prescribed to these patients. Antideptessant

medicad.on is often prescribed by General Practitionets (GPs) (as indicated in the survey

study; Thomas & Smith, 20051), to address problems with sleep quality or mood

disorders where present. However, randomised controlled trials (LCT) of the effictcy of.

antidepressants in the tteatment of CFS had been inconclusive (Hickie et al., 7999;

Natelson et a1.,7996; Rimes & Chalder, 2005; Vercovlen et a/.,1996; Weatden et al.,1,998).

Furthermore, anecdotal repotts ftom those attending the Cardiff clinic indicated that,

together with alcohol and caffeine, antidepressants are not well tolerated in the patient

group and, where prescdbed, attrition rates were high. In light of this, the Catdiff study

produced some unexpected results. Between-group analysis indicated that tecovery rates

in those taking antidepressants were significantly higher despite the fact that there was no

significant difference between the two groups at the initial clinic visit þaseline). In

addition, and contrary to previous RCT data, patients in the antideptessant group

repotted lower levels of fatigue, better sleep quality and higher levels of activity at follow-
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up (fhomas & Smith, 2006): three factors that would be associated with imptovement in

the condition (fhomas, et a/.,200611; Thomas, et a/., submitted manuscript; Thomas &

Smith, 200711. Further examinad.on of these data suggests that the SSRI and.deptessants

were more likely to positively affecting recovery in the patient gtouP than the Tricyclics'

It would 
^ppe 

t then that the GPs completing the Cardiff survey wete right to prescribe

this type of medication to patients with CFS. The survey was conducted to assess the

level of healthcate provision available to suffeters in Wales and to gauge whether GP

views about CFS had changed in light of recommendations made in the 1996 and2002

CMO reports (CFS/ME Working Group, 2002; Wessely, 1996). There was some

concern regarding the breakdown in the telationship bet'ween doctor and patient, as well

as the lack of trust and loss of confidence that inevitably tesults from this (Deale &

\ü/essely, 2001). This was also raised as a major concern in the 2002 CMO report'

Dissatisfaction at the apparent lack of interest GPs show has caused m^fly patients to

seek assistance from less reputable sources, namely the intemet and its ever expanding

ptovision of self-help information sites (I(isely,2002). This is a medium rife with

misleading advice which can be at best costly financially, but at the other extreme

dangerous in terms of a patient's health if one is not knowledgeable about which sites to

use.

Unfortunâtely, the survey uncovered some disappointing findings, with half of those

surveyed failing to recognise the existence of the disease (Ihomas & Smith, 2005).

Comparisons of patients' primary care experiences when first developing the illness (up

to ten years previously) and the way in which GPs curently manage people with CFS in
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their care are regrettably similar. Furthermote, the positive outcomes reported ftom

several treâtmeflt trials conducted in England (Deale eî al., 7997; Fulcher & \øhite, 1997;

Sharpe et a/., 7996) had not filtered thtough to primary cate in Wales and GPs were

unaware of the treatment options available to their patients.

Finally, in otder to increase the level of knowledge available to GPs in rWales to a level

compatable to that of their colleagues in England as well as to fi.rlfil the

recommendadons made by the CMO, two tteatment efficacy studies wete conducted.

'$flestcare, a charitable organisation based in Bristol (which later merged with A'ction for

ME), has for some time provided several mânagement options fot CFS suffeters

natìonwide, including residential rehabilitation courses and counselling services. A

retrospective study of the suitability of the rehabilitation courses as a viable treatment

option had produced promising results (Harrison et a/.,2002) but these findings had not

been subjected to tþorous scrutiny. Reseatch into counselling as a treatment for CFS

had been ¡ecommended in the 2002 CMO fepoft (CFS/ME Working Gtoup, 2002) and

an ef.ftcacy study was indicated here. The development of reliable and reproducible

measures to assess the illness in the cross-sectional and longitudinal studies outlined

above (Smith et a1.,1.996; Smith, Borysiewicz, et a|.7999;Thomas & Smith, in ptess;

Thomas & Smith, submitted manuscrþt) allowed the investigation of the effectiveness of

these treatments in more detail. Furthermore, the inclusion of measudng tools used in

previous effrcacy studies (Deale et a/., 7996; Sharye et al., 1997) in the Cardiff project

enabled comparisons to be drawn between reseatch centres.

Evidence to support the efficacy of counselling in the mânagement of patients with CFS,

including improvements in both physical and mental fatigue scotes (Chalder eî ø1.,7993;

Ray et a1.,7993), has added to the evidence base. Patients receiving counselling also

reported higher positive and lowet negative mood scotes and wete discernibly less
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anxious and deptessed at follow-up. They also teported lower emotional distress, fewer

somatic symptoms and lower petceived stress. Similar improvements in patient's

condition also ptovided evidence indicating the efficacy of the tesidential coutses

(fhomas & Smith, 2007).

The second treatrnent trial was conducted on a thetapy that had been devised in Wales.

Multi Convergent Thetapy (I\4CÐ had been developed to ptovide an NHS service to

patients in \Wales whose illness did not respond to convendonal treatment regimes.

However, âs was the case with counselling and the residential coutses, MCT had only

been evaluated tetrospectively.

Once again, in keeping with the Guideünes for Research (Sharpe er a1.,7997) to the

extend that the trial contributed to the evidence-base, steps were taken in devising the

methodology to ensure compatabiJity bet'ween the tteatment efficacy studies conducted

at Cardtff and those conducted previously in England (for example Deale et a/., 7997;

Shaqpe et al., 1,996). Tteatrnent efîrcacy was evaluated in the form of a small RCT

comparing MCT with patients attending Relaxation Therapy and those receiving standard

medical cate. Signifrcant functional impairment was judged an important inclusion

critedon fot the study as it had already been established that poor health status was

associated with poot ptognosis in the untreated illness (Thomas & Smith, submitted

manuscrþt). The outcome of the study was positive with improvements teported in the

MCT group for many of the factors associated with CFS (fhomas et a/.,2006;Thomas et

at.,20081). Of panicular note were improvements in levels of fatigue, imptovements in

sleep quality, incteased levels of activity as well as improvements in ovetall health status

(cutent state of health). The trial contributes to the evidence base by ptoviding data

13 Paper 10
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supporting this therapy as a treatment vehicle for CFS patients in \Wales. This includes

data indicating a measruable improvement in memory and motor speed. This is the fust

time that objective meâsures have been used to âssess treâtrnent for this patient gtoup

(fhomas et ø1.,2006) and the improvement in memory and motor speed reported in the

study provides further evidence for eústence of cognitive deficit in this patient Soup.

There has, however, been some debate as to the long-term efficacy of behavioutal

therapies. Quatmby and colleagues (2007), fot example, exptessed caution that

practitioners: 'pay particular attention to relapse prevendon and ensuring adequate

follow-up in addition to continulng with cognitive-behavioural sttategies once treâtment

has ended' (p. i085). A follow-up study of those who completed MCT provides some

evidence to suggest the long-term efficacy of the thetapy. These patients continued to

do well three years later and retained the improvements seen following therapy with 40%

retutning to wotk during the intervening period. The fact that some patients wete able

to retutn to wotk ptovides ân outcome of some impottance (Ihomas & Smith,

submitted manuscript).

In conclusion, this body of work has identifred 
^ 

t^nge of factors associated with CFS

and factors also that âÍe responsible for influencing the outcome fot suffeters of this

illness. By adopting the 1991 Guidelines, pteliminary investigations into the factors

associated with CFS led to the development of methods to bettet identify this patient

group. Continued recruiûrrent allowed more rigorous repotting of these factors using

larger patient numbers. As a direct result, meâsures for subjectively assessing the illness

were developed and used to assess recovery and thus describe the natural progtession of

the untreated illness. Measures of cognitive functioning, developed in studies

investigating the effects of factors such as sleep depdvation and colds on human mood
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and performance, were used to identi$r the impairments associated udth CFS and futther

acted to assess treatrïrent efficacy. Treatmeût efficacy studies were recofitmended in two

reports commissioned by the Chief Medical Officer (CMO). The tehabilitation courses

and counselling services provided by Action for ME offer ptactical ways to manage

symptoms of the illness, thus improving quality of life for the suffetet (and theit

families), The MCT ttial, although limited by small patient numbets, provided an

impottant step towards the alleviation of symptoms both in the shott-tetm and, mote

crucially, longer-term as well.
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6 Limitations of the Body of Work

The results described in Smith, Borysiewicz et al. (1991) and Smith et al (1996) ate limited

by the relatively small sample of patients investigated - the hetetogeneity of the illness

indicates that larget paticþant numbets would be needed to produce more robust

findings. Similarþ, the MCT trial was also conducted on 
^very 

small sample due to the

closute of the CFS Clinic and caudon is advised when considering the finding's

genetalisability.

The Multi Convergent Therapy described in the reseatch comprises several components

in an holistic approach to patient care, It would be advantageous to deconstruct the

therapy to identify whether it is the holistic nature of the treatment which is instrumental

to its success or if the individual parts of it - CBT, graded exetcise, mindful¡ress

meditation and so on. - could work as effectively in isolation.

Âlthough investigations into the reporting of Upper Respiratory Tmct Infections (IJRTD

provided interesting pteüminary findings, it can be cdticised fot using subjective self-

report measures in its desþ. As mentioned previously, it might be argued that, in an

illness associated with the somadsation of symptoms, these measules wefe fì.ot

appropriate. Indeed, further in-depth studies investigating the type of agent responsible

for the incteased repoting of URTIs wete conducted but no novel viral involvement in

the patient group wete tevealed when compated to Partner ot friend datala.

A. further limitation of the research was the use of consecudve NHS referals throughout

the project. This method, although recommended in the 1991 Guidelines, was later

la His element of the Cardiff CFS Project was conducted in collaboration with the Department of

Vitology, UFM
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questioned in terms of its legitimacy as a method of sampling as the tesulting sample

could be seen to compdse a self-selecting group. That is to sây, the gtoup is restdcted

only to those who sought refe:rrù to secondary car.e and this sub-gtoup may not provide

a entirely representative sample of the illness. Futute studies using similat measures but

this time using a prtrnary care population ate, thetefote, recommended.

The investigation into the role of antidepressant medication in tecovery (fhomas &

Smith, 2006) was a retrospective study. It was not possible, thetefore, to describe either

the dose administered or indeed the dutation of treatment using such pharmacological

agents. In addition, further analysis has shown that patients who repotted recovery at the

three year marker were also more likely to be in employment. Employment stâtus wâs

later identified as an important predictor of recovery ffhomas & Smith, submitted

manuscript), It could be argued then that a positive change in employment status was in

fact responsible for the imptovements seen in this sub-sample of patients.
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7 Future Directions

It is often the case that when reporting the findings from reseatch projects one uncovers

additional gaps in the literature. The investigation into the deficits associated with CFS

has raised quesd,ons about the mechanisms behind the tepotted cognitive impairment.

There is a need for further investigations into the neurophysiological changes thought to

be associated with CFS as there exists curtently z gap tn our knowledge as to the nature

(and indeed the existence) of these abnormalities. One area of intetest is the question of

causality - do neurophysiological abnormalities lead to the development of CFS or does

a decrease in physical activity - a decrease that is the direct result of the illness itself -

then pave the way to such abnotmalities developing?

A further point of note is the argument that recruiting patients from a specialised CFS

clinic introduces selection bias into the sample and thetefore lacks ecological validity.

The study of patients rectuited ftom primary cúe is, thetefote, tequired to addtess this

concefn.

Another âvenue to explore would be the tole antidepressant therapy plays in tecovery.

For example, recent studies have implicated antidepressânt medication in the process of

neurogenesis (Duman, 2002) and this may explain the positive outcomes reported in the

patient data here reported (Ihomas & Smith, 2006). Differences between the Cardiff

data a¡d those data collected from other RCTs (Hickie e|a1.,1999; Natelson eÍ a1.,7996;

Rimes & Chalder, 2005; Verco:ulen et a/., 7996;Weatden et al., 1.998) need also to be

resolved. One possible explanation fot the obsewed diffetence is that the sub-group in

the Cardiff study tepresents a self-selecting contingent - that is, a sub-sample of patients

who have made the decision to take antideptessant medication believing in its efficacy as

a course of treatment. Anecdotally, sufferers of the illness report sevete negative side-
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effects as a result of taking these drugs and decide quickly to discontinue theit use. It is

possible that those who tolerate antidepressants replesent a sub-group of patients who

aÍe more likely to recover over dme - with ot without medicadon. Futther investigations

into the optimal time period for antideptessant use in CFS are wartanted 
^s ^re 

studies

looking at the long-term after-effects of taking antidepressants for short periods.

One final atea for future teseatch would be further efÍtczcy trials of MCT. One

repercussion from the closure of the Cardiff CFS outpatient clinic was a severe limitation

on tlre number of patients successfully recruited on to tfre study. If. z Iarger trial were to

be conducted it would be better placed to occur within pnmary care. RCTs are currently

being criticised for placing too many restrictions on patient inclusion cntena and, in

doing so, failing to reflect real world situations - by using rigid inclusion/exclusion

cdteria for example. It is suggested that futther studies into the effscacy of MCT should

be conducted in primary c re. Furthermote, instead of tandomly allocating patients to

treatment or placebo groups, each patient should act as their own control. This could be

achieved by conducting pre-treatment assessments six-months prior to intervention. It

would also be important to explore the individual components of MCT in ordet to mote

frrlly understand its mechanism of action. A recent seminat conducted at the Swansea

University School of Medicine has uncovered tenewed intetest ifl CFS treatment and it is

hoped frrrthet collabotations will develop in the neat future.

The trial provided another topic for consideration: specifically tteatment resistance.

Three patients allocated to the MCT group failed to attend their first therapy session.

Subsequent letters from the thetapist inviting them to re-book an appointment remained

unanswered. Investigations into the relatively high attrition rates observed in behaviout

thetapy trials for CFS are needed to explore this futthet. Preliminary datz suggest that

there is a sub-gtoup of patients with poor social problem-solving skills (Christopher &
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Thomas, in ptess). This pteliminary finding is not only important in terms of the quite

specific social problem-solving deficits associated with the condition, but it has important

implications in terms of engaging therapy when offered'

Research into CFS continues to be broadly split into the search for, on the one hand,

underþing psychological causes for the condition and, on the other hand, organically-

based causes. A. growing area of interest in the curent tesearch literature is the concept

of altered self. \X/hen a person suffets an infective insult resulting in activation of the

immune system, symptoms such as fatigue, sleep disturbance and impaired concentration

also occur. These symptoms are thought to be the result of the body 'shutting down'

unnecessary systems in ordet to conserve energy and fight infection (in response to the

'altered self). When the infective agent has been eradicated, the body's immune systems

retum to their normal resting state. It is thought that in some circumstânces the immune

system does not return to this state and the body continues to teact to the alteted self

leading to a chronic illness state. It has been suggested that this theoretical model can be

adapted to explain the persistent symptoms occurdng in CFS, including altered cognition

fones, 2007).

Investigations also contjnue in Lne with the 2002 C}dO report which called for the focus

of research to return to investigating the aetiology and pathogenesis of the ilLness. The

Cardiff CFS Research Project contributed here also. A team of tesearchers at Imperial

College, headed by I{ert, identified from a pilot study reptoducible differences in the

exptession of sixteen human genes in patients with CFS when compated to healthy

conttols. Twenty-five suffeters from the Cardiff cohott took part in futthet

investigations made by this team. A paper pubüshed as a result of these investigations

implicated genes with a variety of functions - immunity and defence, selection tegulation,
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transcription tegulation, translational regulation and G-ptotein sþalling - as being

differentially expressed in CFS patients when compared to the conttol grouP ({ert et al.,

2006). This work is ongoing.
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8 Conclusions

Research into Chronic Fatigue Syndrome and its âcceptance by the medical professron

has increase d a grezt deal in the past twenty years. That said, its emergence in the

medical literature at the close of the nineteenth century, in the fust instance as

neurasthenia z;ndlater Myaþc Encephalomyelitis (lttlE), has courted controvetsy. In

order to prevent CFS suffedng a fate similar to its predecessors - in othet words, the lack

of a proven aetioiogy resulting in a loss of scientific intetest - an expert panel developed

guidelines aimed to assist both clinicians and tesearchets in the field (Shaqpe et ø1.,1991).

Their description of the illness was pivotal to a numbet of changes in CFS research for

two reasons. In this fust instance, by ptoviding a coherent desctþtion of the ìllness it

was possible to then investigate the possible mechanisms causing the illness. Two

pathways were adopted, one focusing on psychological câuses, the othet physical causes.

The second reâson is that the research outlined above has imptoved our undetstanding

of CFS by encouraging the exploration and description of deficits associated with the

illness and identifying factors thought to perpetuate it. It went on to utilise the tools

developed in the initial stages of the project to successfully measwe improvements Post-

intervention and to evaluate also tteatment efficacy. The research has provided a

platform from which further, more in-depth studies, can be developed to explore futthet

sub-grouping that exist within the gtoup of patients curently identified as suffedng

from CFS. It has also identified with success subjective and, more importantly, objective

measufes by which therapy ptovision thtough primary c^re can be evaluated.

It is hoped that greater undetstanding of the causal mechanisms in CFS will lead to the

development of diagnostic tools and phatmacological interventions. Dr I(ert and his

colleagues, for example , 
^ne 

vety optimistic about the outcome of theit reseatch into gene

expression, stating that their: 'comprehensive approach to disease mechanisms in CFS
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will soon enable the important plocess of tteatment development' þ. 18f . Only by

continuing to push the boundaries of research can we impact on healthcate policy and

ptactice.

The outlook for sufferers with CFS has geatly imptoved, both in terms of immediate

symptom management and also in terms of the future development of diagnostic tools

and long-term treâtment opportunities. nüe may, in the foreseeable futute, be able to

offer real hope to those who suffet from this disabling and persistent illness.

IøORD COUNT (excluding manuscripts) - 11,009
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APPENDICES

Appendix l:Autobiography of the Candidate

My initial involvement in the research programme wâs as an assistant to the Project

Manager zt that time, Dr Pollock (1993-1995), and as such my role \¡r'as one of data

collecdon, data entry and data collation for the frrct 67 CFS patients attending the

outpatient clinic. Despite my junior role in the earþ stages of the project I have

included the preliminary papers adsing from this first cohort of patients þapets 1-3) as

these data provide the basis for the methodology used and indeed the rationale behind

the reseatch described in the first-author papers.

I was latet tesponsible for the tecruiting patients and in addition to data collection, data

entry and data collation for the 726 healthy controls described in the 'abnormal sleep in

CFS'paper (assisted by Ms Petry). These data þatient and controls) were originally

stoted in a database in DOS format for manipulation and statistical analysis using BMDP

- the Bio-Medical Data Processing statistical package (conducted by Professor Smith and

Dr Pollock). I subsequently expotted these files to SPSS - the Statistical Package for the

Social Sciences - and merged them with the second cohort of patients.

Following his appointment to the Department of Expedmental Psychology at the

University of Bristol in 1995, Professor Smith offered me the opportunity to assume

manâgement of the CFS project. One of my first tasks within the larger remit of the

project v/as to conduct an investigation into the effect of Uppet Respiratory Tract

Infections (iRTD on the symptoms associated with CFS and to assess whether

anecdotal reports by patients that they suffet mote URTIs than non-sufferers could be
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substântiâted. Findings from this study are also briefly discussed as an introduction

section to the Thesis as they form part of the Linbury Trust ptoposal.

In order to describe the abnormalities associated with CFS more rigotously it was

impottant to increase the number of patients available through the recruitment panel (see

Chaptet 3 for more details). I was solely responsible fot the tecruitment of the second

cohort of patients (l.J=242) as well as being responsible for thei¡ assessment and the

mâflâgement of their data. For data management purposes, I created sevetal data-entry

programs using Mictosoft Access. I later went on to analyse these daø.

In parallel to the longitudinal data collection, I desþed and conducted a survey to elicit

the beliefs and opinions of General Practitioners (GPs) and patients across South \Wales.

This survey formed part of the Gatsby Foundation proposal which aimed to investigate

patient and practitioner education togethet with the evaluation of possible treatment

protocols for CFS. Measuring tools discussed in previous studies conducted by

Professor Smith (Smith, 1991; Smith et a1.,7993 for example) were developed futther in

the longitudinal study and subsequently used to assess treatment efftcacy in this project.

Studies to explore therapeutic options came in the fotm of tteatment efficacy studies

conducted at two research sites: (a) the University Hospital of \Wales (Catdiff) and þ)

A.ction for ME (formally Westcate services) in Bristol. Mt Sadliet developed the Multi

Convergent Thetapy (À4CÐ descdbed in the trial and conducted the therapy sessions

also. I assisted Professor Smith in study desþ and was solely responsible for co-

ordinating the trial and carded out each patient assessment myself. The Action fot ME

service evaluation was conducted by postal questionnaire. I was tesponsible 1or. data

collection and data entrf, database management and statistical analysis fot the trials, the

longitudinal study and GP and patient survey. I also prepared ethics submissions for the

MCT trial, the GP and patient survey, the Action for ME evaluation and the t}ree-year
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MCT follow-up âssessment (a small gtant ftom Healthy Minds at Work allowed me to re-

evaluate the efficacy of Multi Convetgent Therapy ovet time). Appendix 2 details my

contdbution to each of the submitted manuscripts together with sþed statements ftom

Ptofessot Smith and Professor Sir Borysiewicz - the Princþal Investigators fot the

Cardiff CFS Project - and Mr Sadliet - Ditectot of the MCT Clinic - acknowledging this.
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Appendix 2: The Candidates Contribution to the Submitted

Manuscripts and Declarations from the Pdncipal lnvestigators and

the MCT Clinic Director

The Candidates Contribøtion lo the Subnitted Manuscripts Conplied þtProfessor Snith

Concept and
design

Conduct of
research

Analysis of
data

Preparation for
publication

Paper 1 30 60 30 30
Paper 2 30 60 30 30
Paper 3 30 90 60 30
Paper 4 70 70 r00 90
Paper 5 70 100 100 90
Paper 6 90 100 100 90
Paper 7 90 100 100 90
Paper I 90 100 100 90
Paper 9 90 100 100 90
Paper 10 90 100 100 90
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