University

of Glasgow

Wheeler, Ellie (2009) An investigation of set shifting in anorexia nervosa
and clinical research portfolio. D Clin Psy thesis.

http://theses.gla.ac.uk/1250/

Copyright and moral rights for this thesis are retained by the author

A copy can be downloaded for personal non-commercial research or
study, without prior permission or charge

This thesis cannot be reproduced or quoted extensively from without first
obtaining permission in writing from the Author

The content must not be changed in any way or sold commercially in any
format or medium without the formal permission of the Author

When referring to this work, full bibliographic details including the
author, title, awarding institution and date of the thesis must be given

Glasgow Theses Service
http://theses.gla.ac.uk/
theses@gla.ac.uk



http://theses.gla.ac.uk/

An Investigation of Set

Shifting in Anorexia Nervosa
and
Clinical Research Portfolio

Ellie Wheeler MA (Hons)
Doctorate in Clinical Psychology

University of Glasgow
Section of Psychological Medicine

July 2009
Volume |

(Volume Il bound separately)

Submitted in partial fulfilment of the requiremeifds the degree of doctorate in clinical
psychology (D.Clin.Psy)

© Ellie Wheeler 31 July 2009



Faculty of Medicine Graduate School

“Declaration of Originality Form”

You have a responsibility to the University, thectgy, your classmates, and most of all to
yourself, to act with integrity in your academicnkoln particular, the work that you submit for
assessment, other than for team exercises,be your own. Just as cheating in examinations is
a serious offence, so any form of collusion or {@gagm in assessed exercises is dishonest and
unacceptable to the University.

The following is an extract from the University’'s $atement on Plagiarism. Please read it
carefully and sign the declaration below.

Plagiarism is defined as the submission or presentaf work, in any form, which is not one's
own, without acknowledgement of the sources. Piagracan also arise from one student
copying another student's work or from inapproprietllaboration. Allowing someone else to
copy your work is just as bad as copying someose'sivork yourself. It is vital that you do
not allow anyone else to copy your work. Take cahen discarding work and do not leave
copies of your own files on a hard disk where atlem access them. If you have any doubt as
to what level of discussion is acceptable, you khaonsult your lecturer or the Course
Director.

The incorporation of material without formal and oper acknowledgement
(even with no deliberate intent to cheat) can céturtstplagiarism.

With regard to essays, reports and dissertationshe rule is: if information or ideas are
obtained from any source, that source must be ackmdedged according to the
appropriate convention in that discipline; and anydirect quotation must be placed in
quotation marks and the source cited. Any failure ® acknowledge adequately or to
properly cite sources of information in submitted work constitutes an act of
plagiarism.

Plagiarism is considered to be an act of frauddenod an offence against University
discipline. Alleged plagiarism will be investigateshd dealt with appropriately by the
University.

The University Plagiarism statement is availabdarir
http://senate.gla.ac.uk/academic/plagiarism.html

Please complete the information below in BLOCK CPBRILS.

NAME ELLIE WHEELER ..ottt ettt ettt ettt et e et eaae s e e e e e e e e e e e e eeaeeeeeennns .
Matriculation NUMDEE OB03356........uiieniicemeeteee e ettt et e et eea e eaesseareeeaarsaaresrreerarerrereerarerrans .
Course Name DEGREE OF DOCTORATE IN CLINICAL PSYCHOGBY ....ccuoveeveeiieeeieeeeeeieeeaeens .

Assignment Number/Name CLINICAL AND RESEARCH PORTHO..............cooo i .

DECLARATION :

I am aware of the University’'s policy on plagiarisimd certify that this assignment is my own work.




Table of Contents

(Volume 1)
Plagiarism Statement
Table of Contents 3
Acknowledgements 5

Chapter 1. Systematic Reviewthat is the evidence for a 6
cognitive impairment in adults with anorexia ne®@s

Chapter 2. Major Research Projest: investigation of Set 47
Shifting in Anorexia Nervosa

Chapter 3. Advanced Clinical Practice | Reflective80

Critical Account:The Role of Self Disclosure across Therapeutic
Settings (abstract only)

Chapter 4. Advanced Clinical Practice Il Reflective 82

Critical Account: Teaching in Clinical Psychology: How are we
taught to teach? (abstract only)

Appendices
Appendix 1.0: DSM-IV Diagnostic Criteria for AnorexNervosa 85

Appendix 2.0: Methodological Criteria Scoring Proorfa from 86
Systematic Review

Appendix 3.0: Criteria removed from the MethodotzgiCriteria Scoring 88
Pro Forma from Systematic Review

Appendix 4.0: Excluded Papers (from full text ondgrfrom Systematic 89
Review

Appendix 5.0: Instructions for authors from Psycdugital Medicine 03
Appendix 6.0: Recruitment process for MRP 06

Appendix 7.0: MRP Proposal o7



List of Figures
Figure 1. Flow Diagram for Systematic review

List of Tables

Table 1. Demographic Information for the Includeddies from
Systematic Review

Table 2. Cognitive Domains assessed by Paperssitei@gtic Review

Table 3. Individual Methodological Scores for PapearSystematic
Review

Table 4. Demographic Information and Analysis frbtRP

Table 5. Clinical Information for the AN group froliRP

37

38

40
46

79
79



Acknowledgements

| would like to thank both my supervisors, Jon Essand Patricia Graham,
for their unending support and enthusiasm aboutesgarch. Without their
knowledge and skills this would have never reaatsedompletion.

| would also like to thank all the members of thIAT team for allowing
me to invade their team and attend numerous mesefirftank you also for
the help with my recruitment and advice on my resdea

| would especially like to thank Jean Corr, withbet ongoing support and
commitment to this research | would have had ntiggeants and for this |
am forever in her debt.

Louise and Gavin both deserve a big thank you, omttithe aid of the
Edinburgh study group | don’t think | would havet garough the last three
years. Thank you both for listening to my stupicsfions, reminding me
of the things | have left out and keeping me camtrain journeys.

Finally, | would like to thank my husband, Graeruwe, putting up with me
for the last three years, pretending to be inteckgthen | went on and on

about my research, and never once complaining ahdtousework and
social life stopped about six months ago!

Declaration of Interest

None



Chapter 1

Major Research Project
Systematic Review

What is the evidence for a cognitive
Impairment in adults with anorexia
nervosa?

Ellie Wheelet

Written according to guidelines for submission sy¢hological Medicine
(Appendix 5.0 Instructions to contributors)

! Section of Psychological Medicine, University oa&djow, Glasgow, UK
Address for correspondence: Word Count: 6020

Section of Psychological Medicine
Academic Centre

Gartnavel Royal Hospital

1055 Great Western Road
Glasgow, G12 OXH

Submitted in partial fulfilment of the requiremeifds the degree of doctorate in clinical
psychology (D.Clin.Psy)



Abstract

Background

This systematic review explored the evidence fapacific cognitive impairment in
adults with anorexia nervosa. It examined studiesvhich adults diagnosed with
ongoing anorexia nervosa were compared to matcloedrots using standardised
neuropsychological tests.

Method

A systematic search strategy was used to identkemgial papers, which were then
subject to specific inclusion criteria. Identifipdpers were rated using methodological
scoring criteria.

Results

In total 15 suitable papers were included in theieng, demographic and clinical
information were extracted, and they were scoredh&ir methodology. The papers
were examined according to the neuropsychologeststthat they had used and the
cognitive domains they claimed to have examined.

Conclusion

From the papers that were reviewed cognitive inmpaitts were found across language,
memory, attention, executive function, perceptuadl anotor domains. The papers,
however, were contradictory in their results. Whiee methodological quality of the
papers was critically reviewed and taken into aotothe strongest evidence was for
impairments in aspects of attention and executivactioning. Methodological
criticisms of all the papers were discussed, asevibe limitations of this review.
Finally, the implications of the review for clinicaractice and future research were

considered.



Introduction

This systematic review examined the evidence t@aupthe existence of cognitive
impairments in Anorexia Nervosa (AN) (see AppentliQ for DSM-IV (APA, 1994)
definition). It has been suggested that if spedifipairments are identified, then this
may have direct implications for a greater undeditag of how the disorder develops
and is maintained. Currently, there is no evideoased treatment for adults with AN,
and it has been proposed that interventions fogusim improving cognitive deficits
may aid recovery (Tchanturia, Anderluh et al., 2084d thus be a potential source of

treatment.

Research into the neuropsychology of AN

Recent research has begun to focus on cognitiveepses to better understand the
causes, consequences and maintenance of AN. Tlerdden investigation of the
neurobiology and neuropsychology of AN (Key et &006; Steinglass and Walsh,
2006). There is evidence supporting the existerfceearobiological dysfunction in
AN; neurotransmitter abnormalities have been foand neuroimaging studies have
shown brain irregularities (Southgate et al., 20@5yariety of cognitive impairments
have been found (Kingston et al., 1996; Robertd.e2007), the most common findings

being deficits in attention and executive functigfshanturia, Morris et al., 2004).

Duchesne et al. (2004) conducted a systematicwewsfethe neuropsychology of AN.
They summarised the research as suggesting theg were vigilance and selective
attention deficits, memory bias for food/shape/imeigrelated words, general
visuospatial and visuoconstructive deficits and eonexecutive functioning

impairments. They acknowledged that the researck wien contradictory and



suggested that slower processing speed often igglattentional deficits and discussed
the role this might have played in the research attention in AN. Tchanturia et al.
(2005) stated that there was no gross cognitiveaimyent in AN but that there might
be more subtle deficits in attention and flexiiimnhibition responses. They concluded
that the broad range of neuropsychological defiddgind might reflect the
heterogeneous and small clinical samples theseestuthve used. These systematic
reviews were conducted four to five years ago amgtesthen there has been
considerable research investigating cognitive immpeants in AN. Therefore, there is a

need for a new systematic review to be conducted.

The possible impairments in attention and procgsspeed in AN have caused debate
in the literature and there is apparently conttadycresearch evidence. Pieters et al.
(2003) examined this and concluded that there wasewidence for impaired
psychomotor speed or motor slowing, but that thes evidence for impaired attention
with potentially many underlying explanations foist They suggested that, whatever
the cause, the attentional impairment could resudin apparent reduction in processing
speed (cognitive reduction). This impaired procegsspeed could then result in
impaired performance on many neuropsychologicaés tsd thus result in contradictory

research findings.

There is a well documented attentional bias in ANclv needs to be distinguished from
an attentional deficit. Research using an emoti&@tdop has shown a clear attentional
bias to eating disorder related words (Southgatd. e2005). It has been suggested that
this bias is not representative of a fundamentato@sychological deficit (Tchanturia et

al., 2005). Finally, previous research studies emang the neuropsychology of AN



have often used samples consisting of both adolesemd adults. The diagnosis of AN
is thought to be less stable in adolescence; masgscrecover or evolve into bulimia
nervosa (BN) (Roberts et al., 2007). Consequettilg, systematic review only focused

on research that has used adult populations.

In summary, the literature suggests that there rpayattentional and executive
functioning deficits in AN but has acknowledgedttha attentional bias and impaired
processing speed may have confounded the resedoiy with the methodological
issues many of the papers have encountered. Theatso evidence of differences
between the adolescent and adult AN populations.adoount for these issues all
selected papers were rated for their methodologieellity, with studies that only
examine the attentional bias in AN excluded ang palpers looking at adults included.

The role of impaired processing speed was congidarthe discussion.

Objectives

There is no clear picture of the possible cognitivgairments in adults with AN,
therefore this systematic review was conductedstabdish what the impairments may
be. The aim was to critically summarise the redeéwchelp answer the question, what

Is the evidence for a cognitive impairment in aslwith AN?

Method

A systematic literature review was conducted, ajpgrs that had examined any aspect

of the neuropsychology of AN were potentially dbigi for inclusion.
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Search strategy

A two-stage search process was used (see Fig.a ftow chart description of the
search process). Initially, a search of the folligvdatabases was conducted to identify
papers: EMBASE, Ovid MEDLINE, PsychINFO, and CINAHthey were searched
from their onset till October 2008 week 4. The Oates were searched using the terms
EATING DISORDER, ANOREXIA NERVOSA, NEUROPSYCHOLOGAKL,
COGNITION, and PSYCHOLOGICAL TEST, along with thessaciated Ovid
exploded terms for these definitions. The secoadestf the search was to hand search
the references of the included articles, to se@wcbgle scholar using the above terms,
and to hand search leading eating disorder jourinafa the date of the most recent
previous systematic review examining neuropsychplag AN: consequently, the
International Journal of Eating Disorders and thegopean Eating Disorder Review

were searched from the beginning of 2004 till Oetak008.

kkkkkkkkkkkkhkkk I N S E RT F I G U R E O N E H E R E kkkkkkkkkkhkk *k%k

Inclusion Criteria
All studies investigating any aspect of the neuyopslogy of anorexia nervosa were
eligible for inclusion; they then had to meet thédwing criteria:

1. Age group of 18 or over;

2. Standardised diagnostic criteria specified (DSMHNIr ICD-10) —

including a body mass index (BMI) 17.5 or below;
3. Healthy weight normal controls;
4. Journal articles only (reviews, book chapters,atissions excluded); and

5. Neuropsychological impairments examined and ndtgttentional bias

11



Data extraction

The methodological quality of each paper was assessing quality criteria ratings
based on Cook and Campbell’'s 33 threats to validi879) (taken from Ellis et al.,
1996). These were then checked against the SIGNiddetogy Checklist for Case-
control Studies to ensure that all relevant po#&trtireats were covered; the SIGN
checklist did not include any additional threathréats to validity were removed from
the criteria if they were either inapplicable t@ thapers or all papers scored the same
(see Appendix 3.0 for a full list of excluded vatlydcriteria). The threats ‘selection’ and
‘history’ were expanded on to ensure that they eately reflected the relevant aspects
of the research field. The threat ‘history’ becasneseparate threats relating to specific
prior events; the threat ‘selection’ looked sepayatt the selection of AN group and
the control group. This resulted in a pro formangetreated which allowed the papers
to be scored out of 21 on their methodological ipé&ee Appendix 2.0 for the scoring
pro forma used). A second rated scored a thirde@papers using the same pro forma to
give them a numerical score; there was 100% agneebetween raters. The second
rater was a trainee clinical psychologist. In additto the methodological rating,
demographic and clinical information were extrachenn all papers. Once the papers
were scored they were split into three; the topdthvere labelled as higher quality
papers and the bottom third were labelled as |layuatity, this allowed for discussion
and comparison between the different quality pap®ssthere had been strict inclusion
criteria applied to the papers to ensure that dvargher quality papers were being
reviewed it was not felt to be appropriate to caetgdly discount the lower quality

papers by excluding them from the review.

12



Results

The individual database searches identified 244fesa title searches of these papers
identified 273 potential papers, 128 of these wauplicates, 49 did not meet the
inclusion criteria and a further 40 were excludedlsstract stage. Forty-six papers were
excluded at the full text stage due to having notr@d group, using a child/adolescent
population, not using DSM/ICD criteria, not beingaurnal article, only measuring
attentional bias or not providing enough informatito ascertain suitability (see
Appendix 4.0 for a list of excluded full text papgr Thus, the electronic search
identified ten papers that were suitable for indaosand hand searching revealed a

further five papers.

The included studies are described below; onlyrétevant neuropsychological aspects
of the papers have been discussed. The demogragbrmation from the studies is
summarised in Table one, along with the paper’susian criteria and how the groups

were matched.

kkkkkkkkkkkkkkk I N S E RT TAB L E O N E H E R E kkkkkkkkkkkkk **

Summary of the neuropsychological findings from thencluded papers

Bosanac et al. (2007) compared executive functggnimemory and visuospatial
functioning in patients with AN, patients recoveffeain AN, and healthy controls. The
study used the Cognitive Drug Research Battery (\@est al., 1998) and the lowa
Gambling Task (Bechara et al., 1994). They foundatiantional deficit in the AN
group that was not present in the weight restomedig This included measures of

sustained and selective attention, though the asittid not examine these separately.

13



They also found impaired motor performance compaoethe controls. There was a
significant difference in the anxiety and depressioeasures between the groups and
the authors acknowledged that they did not accéamthis or for the confounding

effect of medication in their results.

Cavedini et al. (2004) hypothesised that AN is petyof Obsessive Compulsive
Disorder (OCD). The aim of the paper was to ingsde tasks looking at decision
making that patients with OCD have been shown téopa poorly on, to try and help
identify common neurofunctional correlates. Theynpared patients with AN with

healthy weight controls on the lowa Gambling Tagkeigl's Sorting Test (Weigl,

1941) Object Alternation Test (Freedman, 1990) #rel Wisconsin Card Sort Test
(WCST) (Bergh, 1948). They found a significant éifnce on the Gambling Task
between the controls and the AN group. They repont other significant differences
on the other tests. The authors concluded that patoition, severity of symptoms, and
general cognitive impairment, did not appear tadsponsible for the decision-making

impairment.

Cavedini et al. (2006) followed on from their prews research using the same
measures to assess decision making as a prediadatcome, comparing patients with
AN before and after a CBT and medication programwith healthy weight controls.
The paper found an impairment in decision makingatients with AN; good decision

making performance was reflective of better treaiineeitcome.

Lawrence et al. (2003) argued that impaired appetitunction in AN extends to

deficits in visual discrimination learning, stating

14



“Dopamine is critical for error driven learning, AN associated with impaired

dopamine signaling, therefore AN should show anaimmpent in such learning”
The study used the Visual Discrimination Learningt& (Roberts et al., 1998) and
Pattern Recognition Memory (Sahakian et al., 1a88jneasure visual learning. No
difference was found between the groups on PaRecognition Memory and the only
significant difference on the Visual Discriminatikm@arning Suite was in the initial
stage, where the AN group made more errors. Thhoeutargued that this is the
expected result with a dopamine neurotransmittgrairment and suggested that this
was not related to just food restriction as they bt find a correlation between BMI

and performance.

Lopez et al. (2008) examined central coherence Nhahd healthy weight controls.
They proposed that there may be a link betweenssbsecompulsive traits, autistic
spectrum disorder (ASD) and AN, stating that ehfibf patients with AN meet criteria
for ASD. The authors argued that ASD is associat@d weak central coherence.
Central coherence consists of local and globalgssiag, weak central coherence refers
to a bias towards local or detailed focus procegssspecifically, research has shown
strong local processing, with there being lessaewe to support the idea of a deficit in
global processing. The study used a variety of aysychological tasks designed to
assess central coherence in ASD. The authors ardpa¢dhe results suggested that
patients with AN showed strength in local procegsaind deficits in central coherence.
They proposed that a fear of making mistakes or pebshifting may have impacted on

the results along with possible ceiling effectssome of the tasks.

15



Ohrmann et al. (2004) compared cognitive impairnaatd cerebral metabolites in AN
and controls using a variety of cognitive tests.efll, the AN group showed
significantly lower verbal intelligence, worse vallshort term memory and reduced
divided attention. They found that the AN group samificantly more depressed than
the control group, and when this was co-variedtf@re was no longer a significant
difference suggesting that depression can playle iro cognitive performance. The
authors suggested that the verbal deficits coulddmsidered to be representative of a
working memory problem, whilst the divided attentideficit could reflect an increased

susceptibility to interference.

Pendleton Jones et al. (1991) compared participaiits AN, participants recovered
from AN and healthy controls. A large battery o$teewas used to assess: attention—
vigilance, attention—focusing/execution, verbal, nmoey/comprehension and
visuospatial domains. The AN group was significantlorse in all of the domains
compared to the controls except vigilance. Levéldepression and anxiety were found
to be significantly higher in the AN group. Where ttesults were co-varied to account
for this, anxiety was found to impact on performanehilst depression did not. The
authors noted that the differences found were subther than large and that the results

had to be viewed with caution due to the impadcrofiety.

Seed et al. (2000) investigated the associatiowdset hypercortisolism and cognitive
impairment in AN. The study specifically investigdtattention, learning and memory,
and their relationship with cortisol levels. Papgants with AN were compared with
healthy controls on a number of neuropsychologiesis and measures of depression,

anxiety, irritability, eating attitudes and intgince. The AN group was significantly

16



more depressed, anxious and irritable but the tsesvdre not analysed to account for
this. The AN group showed significant differencestbe tasks that looked at vigilance
and long term recall of auditory verbal learningeTauthors suggested that these results

may provide evidence of an increased vulneraldiitglistraction in AN.

Seed et al. (2002) continued the research intodlleeof hypercortisolism in AN and its
relationship with cognitive impairment; high codislevels have been linked with
learning and memory impairments. The study used Gobgnitive Drug Research
computerised assessment system, comparing AN ipariis with healthy weight
controls. The AN group was found to be significaninpaired on measures of
attention, long term memory and working memory, lbére was no cortisol
abnormality. Depression and anxiety scores wenafggntly higher in the AN group;
however, the results were not co-varied to accéamthis. The authors concluded that
the deficits found were all related to an increadestractibility within the AN group.
They argued that a “heightened sensitivity to didion” was present and that they had
an attentional deficit rather than a memory problétrevious research has shown
impaired distracter inhibition in depression and #luthors stated that this may partially

account for their results due to the high depreskagels in the AN group.

Tchanturia et al. (2001) investigated differenge§erceptual processing style’ in AN
and BN using the Fixed Set paradigm (Uznadze, 196@as been suggested that this
paradigm can be used to distinguish different peabty characteristics. The authors
proposed that the AN group would show a more rigatceptual style. The study
showed that the AN group took longer to recognizeange and made more

perseverative errors suggestive of a more rigidgual style. The paper proposed that

17



this perceptual style could account for the rigid @ersistent behaviours seen clinically

in AN.

In a follow up to the Tchanturia et al. (2001) studichanturia et al. (2002) proposed
that the rigid perceptual style found in the pregioesearch was evidence of a deficit in
the executive function set shifting. The paper exach set shifting across the

perceptual and cognitive domains in participantshwAN, participants who had

recovered from AN, and healthy weight controls. b&dore, the perceptual set shifting
was examined using the Fixed Set paradigm and tegsiet shifting was examined by
using a modified version of a paradigm by Eliav@64) called CatBat. The paper
found that the AN and recovered AN group were $icgmtly worse than the controls at
both the perceptual and cognitive tasks; howevdrenvthe anxiety scores were

controlled for in the analysis there was no loreygy difference between the groups.

Tchanturia, Anderluh et al. (2004) investigated retige flexibility in AN and BN.
They suggested that impaired mental flexibility ldobe measured using tasks that
looked at set shifting. They used tests that exadhinerbal, haptic perceptual,
contextual, and attentional set shifting. The pajpd factor analysis to separate set
shifting into different components: simple altevati mental flexibility, perseveration
and perceptual shift. The study found that AN pgtints showed difficulties in the
first and last components even after the results I@en co-varied to account for
depression, anxiety and obsessive-compulsive scdree authors recognized the

impact that speed of processing and malnutritioghtihave placed on their results.

18



Tchanturia, Morris et al. (2004) examined set sigfacross different stages of AN and
explored whether there was a link between setisgiftlifficulties and behavioural
characteristics of obsessive-compulsive persondlisprder. The authors stated that
they wanted to cover all aspects of set shiftind ased a variety of tests to measure:
rapid simple alteration between sets; problem sghand set shifting; perceptual set
shifting; and cognitive retrieval and flexibility icognitive search operations. The study
found that the AN group was significantly worse alh tests except for the verbal
fluency ‘FAS’ task (Lezak et al., 2004). The recme AN group was significantly
worse than the controls on the Fixed Set paradigchthe Set Flexibility Picture Set
Test (Surguladze, 1995). The AN group had sigmifilgahigher anxiety, depression and
obsessive-compulsive score, however these wereaivaried for within the analysis
and may have impacted the results. The authors atkaowledged that speed of

processing and/or attentional deficits could hawkienced their results.

Tchanturia et al. (2007) explored decision makm@N and in controls using the lowa
Gambling Task (IGT). A significant difference wasihd between the AN and control
group. The AN group, however, scored as being agmtly more depressed than the
controls and there was an association between skprescores and the IGT scores.
The study failed to exclude participants with olsses-compulsive disorder, borderline
personality disorder or substance abuse, which l@ivéeen shown to impact on

performance on the IGT.

Thompson (1993) used a battery of neuropsycholbtgsss to explore the profile of

participants with AN when compared to healthy weigbntrols, hypothesising that

there would be a measurable cognitive deficit i@ &N group. The study found that

19



symptoms of depression and obsessive-compulsiverddis could impact on the
performance on some neuropsychological tests, bggested that there was still
evidence of an impairment in AN. The results showeat there were significant
differences on 16 of the 40 tests used. When theesowvere co-varied to account for
depression and obsessive-compulsive symptoms there significant differences on
the Trail Making Test (Reitan, 1958), the Auditfgrbal Learning Test (Taylor, 1959)
and the information sub test of the Wechsler Adulelligence Scale (Revised)

(Wechsler, 1981).

Neuropsychological Tests used and Deficits Identéd
The identified papers used a broad range of neycbptogical tests. Table two lists the
specific tests used by the individual papers alarly whether significance was found,

they were categorised by the cognitive domainp#pers state they have tested.

kkkkkkkkkkkkhkkk I N S E RT TAB LE TWO H E R E kkkkkkkkkkkkk **

Methodological Ratings
The papers were rated on their methodological tyacross twenty-one potential
threats to their validity. Table three shows thdividual scores across all the criteria for

the separate papers.

kkkkkkkkkkkkkkk I N S E RT TAB L E TH R E E H E R E *kkkkkhkkhkkk *kkk
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Discussion

Summary of results

The papers reviewed showed a varied pattern ofopsychological deficits in adults
with AN. They reported deficits across languagemuosy, attention, executive function,

perceptual, and motor domains.

Language

There was a mixed pattern of results regardingdagg deficits. A number of papers
found deficits in verbal intelligence, with contretdry results found for the same
cognitive tests. When the only paper of higher meéthogical quality was considered
(Pendleton Jones et al., 1991) the picture wasviassd and suggested possible verbal
intelligence problems. The paper acknowledged tiiat may have been due to other
deficits such as attentional problems or confouraedther difficulties such as anxiety.
This implied that, whilst verbal intelligence prebis appear to be evident, they might

be explained by other factors.

Memory

There were varied results for memory impairmentsné& papers suggested general
memory problems and working memory difficulties, ilshothers found no problems.
When the methodological quality of papers were whared, the only high scoring
paper that examined memory found no working menubifyculties (Bosanac et al.,
2007). Pendleton Jones et al. (1991) reported genemory problems, but stated that

this result needed to be viewed with caution agai$ not a gross deficit and there was

! ‘Higher quality papers’ refers to the top thirdtbé papers when the overall methodological sca® w
considered. Due to tied scores this was the foligvgix papers: Lopez et al. (2008), Cavedini et al
(2006), Cavedini et al. (2006), Pendleton Jones. €1991), Bosanac et al. (2007), Tchantutiaderluh
et al. (2004), Tchanturia et al. (2007).
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an elevated level of anxiety, which had been shtmnmpact on memory (Lezak et al.,

2004).

Some papers examined verbal memory specificallyilstvBeed et al. (2000), Seed et
al. (2002) and Thompson (1993) showed a variedepatof results that often
contradicted other papers, all three papers weesl ras being of poor methodological
qguality. The higher methodological quality paperogBnac et al., 2007) suggested
possible verbal memory problems, but acknowleddes ibfluence of confounding

factors, such as anxiety.

Lawrence et al. (2003), Ohrmann et al. (2004), Sseal. (2000) and Seed et al. (2002)
examined visual learning and memory and found edlnttory results regarding visual
learning and no deficits in visual memory. It wogkeem from the papers reviewed that

there was no clear evidence of a specific deficinemory.

Attention

There were mixed results from the papers that haimeed attention. When the

methodological quality of papers was consideredy @ne high rated paper had
assessed attention and found a significant ddfBasanac et al., 2007). Two papers
examined vigilance and found contradictory resufieed et al. (2000) reported a
vigilance deficit, but was the lowest rated papentethodological quality. By contrast,

Pendleton Jones et al. (1991) found no vigilandeitdeThis may have been viewed as
contradictory to the papers that found an attentieficit, as vigilance could be

considered a component of attention. This mightgeag however, that a general

attentional deficit existed but that it was a défaf a specific component of the
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attention system. The current research did not estgghat aspect this may be and
further research might be necessary to examinelthgsuld also be argued that further
research needs to consider the role of confountk@tscan impact attention, such as

anxiety or medication, as the papers reviewed loadansistently controlled for these.

Executive Function
A number of specific executive functions were exaadi across the papers with a varied
pattern of results. These were focus/execute i@silitdecision making/planning;

strategy finding; cognitive flexibility; set shiftg; and central coherence.

Pendleton Jones et al. (1991) examined ‘focus/egeabilities and found a significant
deficit. They were the only paper to separate dus ttomponent of executive
functioning. There were mixed findings when deaisinaking/planning was examined.
The higher rated papers showed contradictory ie¢Gkvedini et al., 2004; Cavedini et
al., 2006; Bosanac et al., 2007; Tchanturia e8D,7), although the majority did report
deficits in decision making and planning. Two higihdted papers examined strategy
finding and found no significant deficit in thisear (Cavedini et al., 2004; Cavedini et
al., 2006). Two stated that they have measureditregfiexibility and again there was
variation in the methodological ratings of the pap@hompson 1993; Tchanturia et al.

2002).

A large number of tests examined set shifting in &idl, as previously, the results were
diverse with some papers finding deficits and atHerding none. When the papers of
higher methodological quality were considered,givéure was still unclear. Tchanturia,

Anderluh et al. (2004) and Tchanturia, Morris et @004) reported deficits in set
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shifting across a variety of tests. Yet these tsssihould be viewed with caution, as
both papers did not consistently and clearly defeé shifting and often the tests

contained an attentional element, which may havéocmded the results.

One paper examined central coherence in AN usimgad range of tests (Lopez et al.,
2007). This paper was the highest scoring wherdrate methodological quality and
made a clear case for AN patients having a gooal lmocessing style. The tests used,
however, had not been shown to be reliable andl zdross a general population and
had only previously been applied to patients onAb#stic spectrum; not all the tests
used had found impaired central coherence; therpdidenot consider the impact of
processing speed or attentional deficits; and limahe patient sample had severe and

chronic AN and results may not be generalisabkewader AN population

There was no clear picture of executive functionm@N, and this may remain the case
until other deficits are fully understood and tliere accountable in the results found on
executive tests. Confounders such as anxiety arpiestgion also needed to be
systematically accounted for in the analysis ofsteAdditionally, it would seem that

clearer definitions of executive functions weredegkto allow a better understanding of

possible deficits.

Perception

Perceptual processing style and perceptual seinghiere examined. Tchanturia et al.
(2001) examined perceptual processing style anddf@urigid processing style’ in AN.
They defined this as a rigid pattern of responding an inability to switch response.

The same research group then extended this ideswygksted that there may be a

24



perceptual set shifting deficit in AN. The main iiation with this research was that
there was no evidence-base for the paradigm asrapsychological test that measures
set shifting and it had not been shown to be ridiaind valid. Therefore, there did not
appear to be any reliable evidence of perceptuatidein AN. Pendleton Jones et al.
(1991) explored broader visuospatial skills andntbwa significant deficit, however,
these results could have been impacted by attextifficulties and confounded by

depression and anxiety.

Motor

Finally, two papers examined motor deficits in A@hfmann et al., 2004; Bosanac et
al., 2007). They found contradictory results andthboated well when the
methodological quality was assessed. This diffexenay be due to the tests used and
the role of attention and the confounding depresssoores. It was not possible
therefore to conclude whether or not motor diffimd are present in AN from these

papers alone.

General overview

This review aimed to answer the question: whathis evidence for a cognitive

impairment in adults with anorexia nervosa? Froeghpers reviewed there did appear
to be supporting evidence for deficits in some eapef attentional and executive

functioning difficulties. The papers did not supptne idea that there are memory
difficulties and could not agree conclusively onrbad, motor, and perceptual

difficulties.
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There were a number of general criticisms that wegpplicable to all the papers

reviewed. Multiple papers found that comorbid dieggs were significantly impacting

on the test results, yet there was no consisteamat to exclude these illnesses or
account for this in the analysis. The majority @jpprs acknowledged the attentional
deficits in AN and the reduced processing speetlfdw considered this in the tests
used or their analysis. As a result meaningful kmions cannot be drawn from the

data until these variables have been considerezteTere also some general exclusion
criteria that were not considered in any of thegoapeviewed: i) English as a second
language should have been considered; as the tga@ritests used had not been
validated on non-English speakers; and ii) priggezience of testing was very relevant

as some of the papers had repeatedly used thepsdimet sample.

Throughout the papers reviewed there was an assgomatkection between the tests
used and the underlying cognitive domains; howenet,all the tests used had been
reliably shown to reflect hypothesised underlyingctmanisms. It could be argued that,
from the papers reviewed, there was evidence odirag test performance by some AN
patients on some tests, but that there were nureemgplanations for these results and
the impairments were not present in all patientth wvAN. Related to this was the

ambiguity concerning the causal direction; eveit vas accepted that the poor test
performance was reflective of an underlying defidiere was a lack of clarity about
whether the AN (and potentially the low weight) waspacting the deficit, the deficit

impacting the AN, or both.

Given that there was often only a small significdifference between the groups, it

needs to be considered whether this level of defialinically meaningful and whether
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it can be suggested to reflect causal and maingimechanisms for AN. It could also
be argued that if there is a true cognitive detioén it should be present across all the
tests measuring it and across all the patientss Wais not the case, however, in the

papers and tests reviewed.

Limitations of this review

There were a number of limitations of this revieMirstly the inclusion/exclusion
criteria for the papers used has limited the gualitthe review itself. Papers where the
neuropsychological test was not the main componeight have been excluded in
addition to studies comparing AN to other disordérgthermore, papers examining the
neuropsychology in adolescents or recovered AN baly been excluded. Whilst this
review excluded papers that had adolescent popotait did not exclude papers that
included adults whose AN had started during adelese. It could be argued that the
cognitive impact of adolescent onset AN may stldvident in adults suffering from
the illness. It may be that the variability in tpstformance is associated with the age of
onset, severity and length of illness during thigtical phase for frontal lobe
development (Frampton and Hutchinson, 2007). Thees not enough illness
information given in the papers reviewed to allow examination of this. It can be
argued that the requirement of a BMI below 17.6Basa core component of AN and is
an arbitrary cut off. This ties in with wider onggi discussions concerning the
appropriateness of the diagnosis criteria for Alliftfurn and Cooper, 2007). It was not
within the scope of this review to debate the dedéin of AN and it was felt that some
consistency between the papers reviewed was negessaget the most accurate

description of the neuropsychological profile otidsl with active AN.

27



The second area that has limited the review wesentbthodological scoring criteria
used. Papers were only scored on information tlaet available and extra or additional
information was not sought from authors. This metat papers might have been
unnecessarily marked down based on the abseno&ahiation rather than evidence of
methodological weakness. Finally, effect sizesewsst calculated or considered fully
within this review as they were not stated in theganty of the papers reviewed and it
was out with the scope of this review to calcukstfect sizes for all the tests used. This
is reflective of a wider issue; effect size does seem to be routinely stated or
calculated in AN research. This is unhelpful asouild lead to inappropriate, subtle or
small, effects being researched in depth to hetfergtand the cause, maintenance and

symptoms.

This review had focused on the impaired performameeneuropsychological testing
and the assumption that this was reflective of dgiig cognitive impairments in

adults with AN. There are, however, a number ofsgre explanations for impaired test
performance including the impact of comorbiditiests as anxiety or depression, or the
role of trauma during childhood on neurological elepment. This review had not
focused on these and this has limited the conaigsitbat can be reached, this is
reflective of the wider research into neuropsycbmal performance in AN and may
explain the range of findings. It might be thatuha research into impaired test
performance should consider a broader range ofaegfibns rather than assuming an

underlying deficit was being measured.
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Implications for future research and clinical practice

This review showed that there is still need for tHar research into the
neuropsychological profile of AN. There are a braasnber of areas that need to be
considered to ensure that research is as thoraighssible: confounding comorbidities
need to be excluded or accounted for; lower levetgsses need to be acknowledged or
accounted for when results are examined, spedifitad roles of attentional difficulties
and processing speed needs to be accounted fdir newaopsychological test in AN;
the links between tests used and underlying cagndomains need to be either clearly
supported by an evidence-base or discussed rdtherassumed; and the patient group
used needs to be as homogenous as possible wiideaation given to the impact of
teenage onset on the neuropsychology. The neuropiegical profile is still relatively
unknown with definitive conclusions very hard toach. The areas that have the
strongest evidence of a deficit are those of atianand executive function. Future

research into these areas would be beneficial.

The primary suggestion for clinical practice is folinicians to be aware of the
possibility of attentional deficits in AN and codsr this when structuring sessions. The
results of this review would not suggest that tagkinerapies are inappropriate for AN,
but would suggest that there is thought given ngtle and speed of sessions along with
the formats used to share information. Secondlgljnfcians are performing any routine
neuropsychological test with patients sufferingrirdN then they need to consider the
impact that possible attentional deficits may haceoss all aspects of testing, along
with the impact of any comorbid illnesses. Finatlye mixed pattern of findings might
suggest that routine neuropsychological screer@sgecially of executive functions,

would be beneficial when working with patients wiiN. This might then allow an
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individual understanding of patients’ strengths amelaknesses and to ensure that

treatment is designed appropriately.

The final question to consider is whether the disfitound explain the symptoms of
AN. It is perhaps easier to explain the possiblpamiments through the symptoms and
the bigger picture of AN, rather than trying to &ip the symptoms of the iliness by the
impairments. Attentional deficits could be explain@rough the effects of medication
or low weight for example, rather than the defitigsng a core part of AN. It could also
be conceived that, what is measured as an attahti@ficit, is driven by the cognitive
processes that have been documented in AN. Perh&p#he obsessive thoughts about
food, weight and shape that act as distracters impéct attention. The executive
functioning difficulties have been considered aseaplanation for the symptoms of
AN; for example the difficulties with central coleeice have been proposed to explain
the perfectionism and obsessionality that is ofteen (Lopez et al., 2008). The lack of
consistent research to support the executive fonaleficits, alongside the relatively
small size of the impairments that have been foumake it seem unlikely that these

deficits are driving the symptoms of AN.

Tchanturia et al. (2005) proposed that researchtir@ cognitive profile of AN either be
hypothesis driven or a general cognitive battergragch. Papers in this review had
used both approaches, although the majority haa bewen by neurostructural or
neurochemical hypotheses, rather than looking rfgrairments that might explain the
symptoms. Future research into this area that aisds/pothesis driven approach might
benefit from further clarity and discussion arouhe relationship between the cognitive

abilities that are being examined and symptomsegldgwment and maintenance of AN.
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Table 1: Demographic information from the includsddies

Paper N Age BMI Matched Exclusion Criterig
Bosanac | AN: 16 |28.94 (9.59)| 15.18 (1.37)| Age Learning Disability
et al. AN 12 | 28.92 (7.73)| 20.47 (2.13)| Intelligence
(2007) BN: 13 | 28.31 (9.13)| 23.52 (5.45)| (NART)
HC: 16 | 23.81 (6.08)| 22.26 (2.75)
Cavedini | AN:59 |22.8(3.9) |ANR 13.5 | Educational| Comorbidity
et al. HC: 82 |30.9 (10.7) | (1.5) level Learning Disability
(2004) AN BP 15.6 Neurological lliness
(2.2) Brain injury/trauma
Substance abuse
Cavedini |AN:42 |245(5.2) |14.2(1.7) |Age Comorbidity
et al. HC: 38 |22.6 (4.1) | nodata Education | Medical disease
(2006) Neurological
syndromes
Brain injury/trauma
Substance use
Psychotropic
medication
Receiving other
therapy
Lawrence | AN: 12 | 25.7 (7.2) |15.8(1.4) |Age None stated
et al. HC:12 | 26.7(6.2) |24.4(4.0) Intelligence
(2003) (NART)
Lopezet |AN:42 |28.4(9.6) |15.8(1.7) | Gender Head injury
al. (2008) | HC: 42 |26.3(6.4) |21.9(2.7) |Age Neurological
Intelligence | disease
(NART) Psychosis
Learning Disability
Ohrmann | AN: 11 |22.7(3.8) |15.2(1.22) | Age Comorbidity
et al. HC:12 |23.9(4.4) |23.7(2.8) | Gender (except depression
(2004) Head trauma
Neurological lliness
Medication
Pendleton | AN: 30 |24.4(5.3) |59.4(6.6)* | Age Medical problems
Jonesetal| ANT: 20| 26.0 (6.2) |87.8 (11.2)*| Education | Malnutrition
(1991) BN: 38 |24.1(4.0) |94.0(7.3)* | Handedness Learning disability
HC:39 |24.9(4.4) |98.2(7.5)* Medication
Seed etal| AN: 18 | 27.3 (range | 15.24 Age None stated for AN
(2000) 19.3 -42.7)| (2.045) Intelligence | Controls:
HC: 18 | HC —does (NART) psychiatric disorder
not state 22.133
(1.654)
Seed etal| AN: 20 | 29.122 14.210 Age None stated for AN
(2002) (1.880) (0.462) Controls:
HC: 20 22.355 psychiatric disorder
29.314 (0.699)
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(1.913)

Tchanturia)l AN: 15 | 28.1(7.3) |14.1(2.2) | Age None stated
et al. BN:15 |25.1(7.1) |20.0(2.3)
(2001) HC: 28 |28.2(5.6) |22.3(2.1)
Tchanturia) AN: 30 | 25.2 (6.7) 14.6 (2.1) | Age Psychotropic
et al. AN 16 | 30.0(6.0) |20.1(1.7) | Gender medication
(2002) HC:23 |27.6(6.4) |21.3(1.8) Education | Psychiatric lliness
Tchanturia)l AN: 34 | 27.2(8.3) |13.7(1.4) | Age Control group: any
, Anderluh| AN r:18 | 28.4 (6.8) | 20.4 (1.3) Ethnicity psychiatric illness
et al. HC: 36 |25.9(4.8) |21.8(1.6) | Education | or brain injury
(2004) Intelligence | None stated for AN
(NART) groups
Tchanturia)l AN: 34 | 26.7 (7.9) |13.7(1.4) | Age Head injury
, Morriset | BN: 19 | 26.5(5.7) |21.8(2.1) Education | Brain operation
al. (2004) | HC: 35 |24.8(4.7) |21.8(1.7) Psychosis
Substance abuse
Tchanturia)l AN: 29 | 28.5(9.17) | 15.3(3.1) | Gender Head injury
et al. AN 14289 (7.4) |16.2(2.6) |Age Psychosis
(2007) HC:29 |26.3(7.9) |16.3(2.6) | Intelligence | Epilepsy
(NART)
Education
Thompson| AN: 10 | 25.8 (weight not | Age None stated
(1993) HC: 10 | 23.2 stated — Education
(standard clarifies that| Social Class
deviations | AN group Intelligence
not stated) | had BMI (NART)
15% below | Geographic
normal body| habitation
weight)

AN — anorexia nervosa, BN — bulimia nervosa, ANanerexia nervosa recovered, HC
— healthy weight controls
* = Percentage of ideal body weight as determinethb Metropolitan Life Insurance
Company table
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Table 2. Cognitive Domains assessed by Paperssiei®atic Review

(Note that some tests could have been placed undex than one heading, for full
information regarding the listed tests refer todleet al., 2004)

Cognitive Domain Paper Tests Used to assess Signtfi
Language | Verbal Ohrmann et | WAIS-R Vocabulary | Significant
intelligence al. (2004)
Pendleton Verbal Significant
Jonesetal. |0 WAIS-R
(1991) Similarities,
Comprehension,
Vocabulary
Thompson WAIS-R Information | Significant
(1993) subtest**
Thompson WAIS-R Similarities | N.S.
(1993) and Comprehension
subtests**
Memory | Verbal learning | Bosanac et alf CDR immediate word| Significant
(2007) recall
Ohrmann et | Auditory verbal Significant
al. (2004) learning test —
immediate recall
Seed et al. Auditory verbal N.S.
(2000) learning test —
immediate recall
Seed et al CDR word recognition N.S.
(2002) — reaction time
Seed et al. CDR word recognition Significant
(2002) - sensitivity
Seed et al. CDR immediate word| N.S.
(2002) recall - number
Seed et al CDR immediate word| Significant
(2002) recall — errors
Thompson Auditory Verbal Significant
(1993) Learning Test -
immediate
Verbal memory | Bosanac et al} CDR delayed word | Significant
(2007) recall
Ohrmann et | Auditory verbal N.S.
al. (2004) learning test — delayed
recall
Seed et al. Auditory verbal Significant
(2000) learning test — delayed
recall
Seed et al. CDR delayed word | N.S.
(2002) recall - number
Seed et al. CDR delayed word | N.S.
(2002) recall - errors
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Pendleton Memory Significant
Jones etal. | o Babock Story
(1991) recall Test
o Wechsler Memory
Scale
0 Buschke Selective
Reminding Test
Thompson Auditory Verbal N.S.
(1993) Learning Test -
delayed
Visual learning | Lawrence et | Visual discrimination | Significant
al. (2003) learning suite — initial
learning stage
Ohrmann et | Figural Learning Task N.S.
al. (2004)
Seed et al. CANTAB paired N.S.
(2000) associate learning**
Seed et al. CDR picture Significant
(2002) recognition -
sensitivity
Seed et al. CDR picture N.S.
(2002) presentation
Visual memory | Lawrence et | Pattern recognition | N.S.
al. (2003) memory
Seed et al. CANTAB pattern N.S.
(2000) spatial recognition;
*%*
Seed et al. CDR picture N.S.
(2002) presentation
Working Bosanac et al| CDR quality of N.S
memory (2007) working memory
Bosanac et al| CDR speed of N.S.
(2007) memory
Seed et al. CDR spatial working | Significant
(2002) memory — reaction
time
Seed et al. CDR spatial working | Significant
(2002) memory - sensitivity
Seed et al. CDR memory Significant
(2002) scanning — reaction
time
Seed et al. CDR memory N.S.
(2002) scanning - sensitivity
Seed et al. CANTAB N.S.
(2000) spatial working
memory **
Thompson WAIS-R Digit Span | N.S.
(1993) subtest

42



Attention Bosanac et al| Cognitive drug Significant
(2007) research (CDR) powefr
of attention
Ohrmann et | Divided attention task| Significant
al. (2004)
Seed et al. CDR simple reaction | Significant
(2002) time
Seed et al. CDR choice reaction | Significant
(2002) time
Seed et al. CDR digit vigilance - | Significant
(2002) accuracy
Seed et al. CDR digit vigilance — | N.S.
(2002) reaction time
Seed et al. CDR digit vigilance — | N.S.
(2002) false alarms
Thompson Paced Auditory Seriall N.S.
(1993) Addition test**
Thompson Trail Making Test N.S.
(1993) AX*
Vigilance Pendleton Vigilance N.S
Jonesetal. | o Continuous
(1991) Performance Test
Seed et al. Computer based Significant
(2000) vigilance task
Executive | Focus/execute Pendleton | Focus/execute Significant
Functions Jonesetal. | o WAIS-R digit
(1991) symbol
o Trail Making Test
o Talland Letter
Cancellation Test
Revised
Decision Bosanac et al| lowa Gambling Task | N.S
Making/Planning| (2007)
Cavedini et | lowa Gambling Task | Significant
al. (2004)
Cavedini et | lowa Gambling Task | Significant
al. (2006)
Seed et al. CANTAB N.S.
(2000) tower of London**
Tchanturia et | lowa Gambling Task | Significant
al. (2007)
Strategy Finding| Cavedini et | Object Alternation N.S.
al. (2004) Test
Cavedini et | Object Alternation N.S
al. (2006) Test
Executive Thompson Controlled Oral Word | N.S.
Functioning (1993) Association Test**
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Set shifting

Cavedini et | Weigl's sorting task | N.S.

al. (2004)

Cavediniet | WCST N.S

al. (2004)

Cavedini et | Weigl's sorting test | N.S

al. (2006)

Ohrmann et | Modified WCST N.S.

al. (2004)

Tchanturia, | Trail Making Task — | Significant
Anderluh et | motor time

al. (2004)

Tchanturia, | Trail Making Task — | N.S.
Anderluh et | motor errors

al. (2004)

Tchanturia, | Trail Making Task — | Significant
Anderluh et | alphabet time

al. (2004)

Tchanturia, | Trail Making Task — | N.S.
Anderluh et | alphabet errors

al. (2004)

Tchanturia, | Trail Making Task — | Significant
Anderluh et | shifting time

al. (2004)

Tchanturia, | Trail Making Task — | N.S.
Anderluh et | shifting errors

al. (2004)

Tchanturia, | BSAT Significant
Anderluh et

al. (2004)

Tchanturia, | Picture Set Test Significant
Anderluh et

al. (2004)

Tchanturia, | FAS N.S.
Anderluh et

al. (2004)

Tchanturia, | FAS Perseveration N.S.
Anderluh et

al. (2004)

Tchanturia, | CatBat —time Significant
Anderluh et

al. (2004)

Tchanturia, | Bat—time Significant
Anderluh et

al. (2004)

Tchanturia, | CatBat — errors N.S.
Anderluh et

al. (2004)
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Tchanturia, | Trail Making Task — | Significant
Morris et al. | motor time
(2004)
Tchanturia, | Trail Making Task — | N.S.
Morris et al. | motor errors
(2004)
Tchanturia, | Trail Making Task — | Significant
Morris et al. | alphabet time
(2004)
Tchanturia, | Trail Making Task — | N.S.
Morris et al. | alphabet errors
(2004)
Tchanturia, | Trail Making Task — | Significant
Morris et al. | shifting time
(2004)
Tchanturia, | Trail Making Task — | N.S.
Morris et al. | shifting errors
(2004)
Tchanturia, | BSAT Significant
Morris et al.
(2004)
Tchanturia, | Picture Set Test N.S.
Morris et al.
(2004)
Tchanturia, | FAS N.S.
Morris et al.
(2004)
Tchanturia, | FAS Perseveration N.S.
Morris et al.
(2004)
Tchanturia, | CatBat —time Significant
Morris et al.
(2004)
Tchanturia, | Bat-—time Significant
Morris et al.
(2004)
Tchanturia, | CatBat — errors Significant
Morris et al.
(2004)

Cognitive Tchanturia, | CatBat - Significant

flexibility Morris et al. | perseverations
(2004)
Tchanturia et | CatBat — time taken Significant
al. (2002)
Thompson Trail Making Test B**| Significant
(1993)
Thompson WCST** N.S
(1993)
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Central Lopez et al. | Rey complex figure —| N.S.
coherence (2007) Copy Accuracy
Lopez et al. | Rey complex figure —| Significant
(2007) Copy Order
Lopez et al. | Rey complex figure —| Significant
(2007) Copy Style
Lopez et al. | Rey complex figure —| N.S
(2007) Recall accuracy
Lopez et al. | Rey complex figure —| Significant
(2007) Index copy
Lopez et al. | Rey complex figure —| N.S.
(2007) Percentage recall
Lopez et al. | Rey complex figure -| Significant
(2007) organisational strategy
Lopez et al. | Embedded figure test| N.S
(2007) — total time taken
Lopez et al. | Embedded figure test| Significant*
(2007) — number time out
failures
Lopez et al. | Sentence completion | Significant
(2007) task — local processing
score
Lopez etal. | Homograph reading | N.S
(2007) task
Perception| Visuospatial Pendleton Visuospatial Significant
Jonesetal. | o Rey-Osterrieth
(1991) Complex Figure
Test
o Embedded Figures
Test
o WAIS-R Block
design
Thompson Rey Complex Figure | N.S.
(1993) Test: Copy trial and
Delayed recall
Thompson WAIS-R Block N.S.
(1993) Design and Object
Assembly subtests
Perceptual Tchanturia et | Fixed set paradigm | Significant
processing style| al. (2001) (Haptic) —number of
illusions
Tchanturia et | Fixed set paradigm | Significant
al. (2001) (Haptic) — absolute
fluctuations
Tchanturia et | Fixed set paradigm | Significant
al. (2001) (Haptic) — relative
fluctuations
Perceptual set | Tchanturia et| Haptic — number of | Significant

shifting

al. (2002)

illusions
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Tchanturia,
Anderluh et
al. (2004)

Haptic

Significant

Tchanturia,
Morris et al.
(2004)

Haptic

Significant

Motor

Motor speed

Bosanac et al
(2007)

CDR morse tapping

Significant

Ohrmann et
al. (2004)

FAIR

N.S.

Ohrmann et
al. (2004)

Go-No Go

N.S.

**Tests not associated with specific domain in plager — Lezak et al.

(2004)/CANTAB website www.camcog.com used as refege
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Abstract

Background: Recent research has examined the possibilities deftits in cognitive
processes, in particular set shifting, might cdmiie to the development and maintenance
of anorexia nervosa (AN). Results of studies ofsetting have been mixed. There has
been considerable variability in tests used to mm@aset shifting and a lack of homogeneity
of populations sampled.

Methods: This study investigated set shifting abilitiesthim a restrictive sub type AN
population using the intra-extra dimensional seft fED) sub-test of the Cambridge
Neuropsychological Test Automated Battery (CANTABNd the Brixton Spatial
Anticipation Test (BSAT). Participants with AN wemgatched with healthy controls.
Results There was no significant difference found betwt#engroups on the BSAT or the
number of stages that were completed on the IER.AKN group made significantly more
errors on the IED. Anxiety scores for the AN gromgre significantly correlated with this
error measure The two measures of set shifting wetrsignificantly correlated.
Conclusion: Possible explanations were considered for the feignit difference on only
one of the measures, including that the IED maw lmore difficult test or that the tests
may be measuring different cognitive abilities. Thi of anxiety on the results was also
acknowledged. The possibility that previous, catittry, research has captured aspects
from different AN subgroups and the usefulnesshef diagnosis of AN was discussed.
Whilst it appears that patients with AN made sigaifitly more errors on the IED, there is
not currently enough conclusive evidence to suppi@tidea that this is indicative of a

deficit in set shifting.
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Introduction

Anorexia Nervosa (AN) is a severe mental illness with currently eseidence-based
primary choice medical or psychological treatméCE Guidelines, 2004). Historically,
psychological models aimed to understand the caasdsmaintenance of AN through
maladaptive or distorted thoughts and beliefs; géhierno evidence to support any one

model (Fairburn et al., 2003).

Recent research has begun to focus on cognitiveepses rather than thought content to
better understand the cause and maintenance of Rddearch has investigated the
neurobiology and neuropsychology of AN (Key et 2006; Steinglass and Walsh, 2006),

finding a variety of cognitive deficits (Kingston &., 1996; Roberts et al., 2007).

Tchanturia, Morris et al. (2004) summarised therapsychological impairments found in
AN as deficits in attention and executive functraniInterest has been focused on the role
of set shifting/mental flexibility deficits and tipossible relationship that these deficits may
have with the cognitive characteristic of AN suchragid thinking (Fassino et al. 2002).
Research has shown that set shifting deficits neratier weight restoration and are present
in sister siblings of sufferers of AN; implying tleemay be a genetic contribution towards

these deficits and possibly a genetic endophenofifmliday et al., 2005)

Both set shifting and mental flexibility are usedeirchangeably to supposedly describe the
same cognitive ability, though different papers dgtering terms and definitions. Lezak et

al. (2004) define mental flexibility problems adfidulties with rigidity or perseveration

2 See appendix 1.0 for DSM IV definition of AN (APA994)
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that primarily present behaviourally and encompagsbhe capacity to shift thinking, the
capacity for flexibility and shifting relates to ngeptual, cognitive and response
dimensions. In this paper the term set shiftind i used, referring to the Lezak et al.

(2004) definition.

Roberts et al. (2007) conducted a meta-analysiBeofole of set shifting difficulties in AN
and concluded there were deficits in set shiftm@N. Fifteen studies were examined that
investigated set shifting using a variety of assesg tools. The studies reviewed used
relatively heterogeneous populations of AN patiewith variability between AN samples
in weight, age, length of illness, age of onset antbngst how matched they were to the
control groups. This suggests that future researap benefit from having more thorough
inclusion/exclusion criteria. The studies also udédterent definitions of set shifting and
highlighted the discrepancies that exist aroundhdef set shifting and the validity of the
tests that supposedly measure this ability. Ths tefsset shifting used in this meta-analysis
may all be influenced by speed of processing. Rieteal. (2003)have shown that, whilst
there exists debate as to its underlying patholtdwre is an attentional impairment in AN
that can result in an apparent reduction in proangspeed. This impaired processing speed
can then result in impaired performance on manyapaychological tests and needs to be

considered in research examining any cognitivatgti AN.

One study by Fowler et al. (2008¥ing the intra-extra dimensional (IED) set shafsk

from the Cambridge Neuropsychological Test Automidattery (CANTAB) (Cambridge

Cognition, 2004) to investigate set shifting, foumal significant difference between AN
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and healthy controls. This was a surprising fimmhttadictory to most of the other papers
reviewed. The participant sample, however, wasduoileacent one with a relatively brief
duration of illness. Kingston et al. (2006) suggésat as the teenage brain is still
developing, AN onset in these years might result an different pattern of
neuropsychological deficits. The diagnosis of ANaiso thought to be less stable in
teenage years (Roberts et al., 2007). The IEDstaradardised and validated test that is not
timed and so may be less affected by potentiacidefin speed of processing; therefore it
would merit being applied again to a more homogsenadult AN population. There is
debate in the literature regarding the appropagto distinguish child and adolescent AN
populations and adult populations (Lask and Bry&atigh, 2000). Some research has
divided the population at age 16 and there is clemable research into the
neuropsychological impact of child and adolescedtuhderl6 (Frampton and Hutchinson,
2007). In this study the term adult is used to ma@yone 18 years of age or older. Whilst
this may still capture elements of an adolescenteenage population it is a clinically

meaningful divide; adult and child services in Bintare generally split at this age.

There are three studies that have used the Brigpatial Anticipation Test (BSAT)
(Burgess and Shallice, 1997) to examine set spifiifferences (Tchanturia, Anderluh et
al., 2004, Tchanturia, Morris et al., 2004; Hollydzt al., 2005). Overall, there was found to
be a small but significant difference between thB Aamples and healthy normal
participants; however, there was considerable tranan the effect size found in the three
studies. The BSAT is a well validated and reliabkeasure and it is interesting to note that

overall only a small effect size was found usinig tmeasure. It would be interesting to
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reapply this measure to a more homogenous populafibere is also an argument that
different set shifting tests could actually be mesngy different cognitive abilities so it is

interesting to compare two tests that are purpbyrt@easuring the same ability.

When researching any aspect of AN it is importantdonsider the potential differences
between the restrictive and binge-purge sub typesteas been hypothesised that they may
have different neuropsychological profiles. A snmedble study investigating this did not
find any difference (Tchanturia, Anderluh et alQ02), though other research suggests
there may be differences between the sub groums®e@ number of domains including
brain structure and core beliefs (Goethals et @72 Unoka et al., 2007). It would seem
advisable that until this question has been adddgssesearch investigating the
neuropsychological profile of AN should considee thub types separately to reduce the
risk of possible confounding factors. It has beleotised that the binge-purge sub type
may have similarities with the neuropsychologicadfie of bulimia nervosa (BN), which
does not show the same set shifting deficits (Tthranet al., 2001). Therefore this study

will examine the restrictive sub type of AN.

It is clear that further research examining the rol set shifting in AN is necessary, and
that this research needs to be thorough and répgic&Veaknesses evident in previous
research need to be addressed, and there neeegliscbssion around the definition of set
shifting and an examination of whether the varitests that supposedly assess this are

measuring the same cognitive functions.
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Aims and Hypothesis
This study investigated set shifting abilities imestrictive sub type AN population. There

were two hypotheses:

1. There would be a measurable deficit in perforteanf a restrictive sub type AN
population on executive functioning set shiftingks compared to a matched control
sample, comparing both the BSAT and the IED sultédhe CANTAB with matched

healthy controls; and

2. There would be a correlation between performamcthe BSAT and on the IED subtest

of the CANTAB.

Method

Participants:

Estimation of required sample size - when comparing AN samples with controls, presiou
studies into set shifting difficulties have foundariety of effect sizes, ranging from small
(CANTAB/ BSAT /Trail Making) to medium (CatBat/Wisasin Card Sorting) to large
(Haptic lllusion Task) (Roberts et al., 2008). TRANTAB has only been used once on a
possibly inappropriate sample so data from thadystmay not reflect an accurate effect
size. Furthermore, many of the other studies haeel @ heterogeneous population and this
may also have influenced effect size. In the presamdy efforts were made to increase
power by rigorous sample selection and the useesfstless dependent on speed of

processing and therefore sample size required aseadbon an expectation of a large effect
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size. As such the appropriate power calculation pa$ormed assuming the following:
statistic — One-tailed t-tests; effect size — lafdre0.8); alpha — 0.05; power — 0.80. Total

sample size is: 42 - 21 in the group with AN ancc@atrols

Participants were recruited for the AN group framo tocations: a specialist NHS clinic for
eating disorders and a private in-patient facifity eating disorders. The control group
(CG) participants were recruited from staff withime NHS clinic and from a clinical
psychology interest group (see Appendix 6.0 forukh description of the recruitment
process). All participants were femakethical approval was obtained from NHS Lothian

Research Ethics Committee 2 and subjects gavemeidmritten consent.

Inclusion/exclusion criteria:

There is high comorbidity in AN with depression aatkiety and it would not be possible
to recruit an adequate sample size if depressidraariety were exclusion criteria (Wade
et al., 2000).Participants from the AN group were therefore éligifor inclusion if they
had a primary diagnosis of AN restrictive sub typ&SM-1V diagnosis), they did not have
any comorbid disorders other than depression amgktgn their body mass index (BMI)
was below 17.5, and they were in active treatmemiogt assessment stage on waiting list

to ascertain initial suitability for inclusion.
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Participants from the CG were eligible for inclusid they did not have a diagnosable
eating disorder or history of eating difficultiethey did not have any other psychiatric

illness and their BMI was between 20 and.25

Participants were excluded from the study if thest Bny one of the following criteria as
this would impact on their performance on neuropsi@gical testing: any visual or motor
impairment, a history of epilepsy, neurologicahd$s, brain injury or substance use, a
learning difficulty as defined by an estimated Na#l Adult Reading Test (NART) 1Q
score of under 70, were under eighteen, or had prperience of being tested on any of
the assessments used. Participants taking medictitad may have influenced cognitive
processing were assessed on a case-by-case basmhduitant psychiatrists at a health

clinic.

Recruitment Procedures

Participants from the AN group were recruited tlglowclinicians within the services.
Clinicians were made aware of inclusion/exclusionteda and asked to give an
information letter to suitable candidates invitittgem to contact the lead researcher if
interested in participating. Participants from tiwatrol group were recruited either via a
poster (NHS staff) or a presentation (psychologgrast group) requesting they contact the

lead researcher for further information if inteegbsin participating.

% The British Nutrition Foundation (2005) definessths the healthy weight range for adults.
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Once participants contacted the lead researcheessipg interest they were given further
information over the telephone about the study #rar rights, and the suitability for

inclusion was ascertained. They were then invitetthé clinics for a one off appointment.

Current height and weight for the AN participantergv gathered from clinicians prior to
testing (with the participants’ permission); thigarmation was gathered from the CG at
the beginning of the session along with the conuedf structured exclusion questions.
Both groups then completed the Structured Cliniotrview for DSM Axis | Disorders
(SCID-I), Structured Clinical Interview for DSM Axill Personality Disorders Personality
Questionnaire (SCID-II PQ), Hospital Anxiety and gdession Scale (HADS), Eating
Disorder Examination Questionnaire (EDE-Q) and dfal Adult Reading Test (NART).

If any participants were found to have any co-nubrtiagnoses (other than depression or
anxiety) or a learning difficulty then the sessiended at this point. Prior to the
neuropsychological component the participant’s @mi¢ was recorded to assess their
socio-economic status using the Carstairs and Bl@eprivation Index. Participants were
also offered the opportunity to have a break befmmpleting the neuropsychological
component to prevent fatigue. It should be noted dmly one participant asked for a break

and there was no noticeable or reported fatigule anty other subjects.

The neuropsychological component of the sessiorsismd of the BSAT and IED
CANTAB scale. The session took no more than an lend a half to complete. The
administration protocol for all the measures wafoveed and the lead researcher

administered all tests.
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Measures
Diagnostic measures were used to establish incllestolusion criteria and measures

examining set shifting were used to explore theassh hypothesis.

Diagnostic measures:

Eating disorder The Eating Disorder Examination QuestionnairBEE)) (Fairburn and

Beglin, 1994) is a valid and reliable self-reportanure for screening for eating disorders.
The full version (EDE) has been used in previouseaech and the EDE-Q has been
validated against this, allowing for some comparisbdata (Luce and Crowther, 1999).

Psychiatric illness— Both groups were screened for DSM-IV diagnosgtsgchiatric

illnesses using the Structured Clinical Interview DSM Axis | Disorders (SCID-I) (First,
Spitzer et al., 1997) and the Structured Clinicagkidview for DSM Axis Il Personality
Disorders Personality Questionnaire. (SCID-1l1 PR)4t, Gibbon et al., 1997). These have
been shown to be reliable, valid and again have bsed in previous research. The SCID-
Il PQ has been shown to be a reliable diagnosticitoplace of the full SCID-II interview
for excluding personality disorders (Ekselius et 2994)

Premorbid 1Q- This was assessed using the National Adult Regatiest (NART) (Nelson
and Willison, 1991). This is not the most recergeasment tool for measuring premorbid
IQ however the CANTAB uses this for co-varying i@ and it has been shown to be

reliable, valid and used in previous research (@vedhet al., 2001).
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Mood and anxiety-These were measured in all participants usingdtrepital Anxiety and

Depression Scale (Zigmond and Snaith, 1983) asighasbrief self-report measure that is
reliable, valid and used in previous research (&jel et al., 2002 ).

Socio-economic Status Socio-economic status (SES) was assessed as liden shown

that a possible SES bias exists within patientdwdlN and therefore this needs to be
accounted for and excluded as a possible sourgartbility (Hoek, 2002). The Carstairs
and Morris deprivation index was used for this (Mohe, 2004).

liiness information The severity of illness, age of onset and illngssation was recorded

to enable the characteristic of the AN group todmorded.

Set shifting measures:

Intra-extra dimensional (IED) set shift task frohe tCambridge Neuropsychological Test

Automated battery (CANTAB- This is a test of rule acquisition and revergalrticipants

progress through stages by correctly selectingmauton a touch screen computer six
consecutive times, they then move to a new rulat lany stage a participant makes 50
incorrect guesses the test finishes. Participaietdadd after each guess whether they were
correct to enable them to learn the rule. Therenare different stages that a participant can
complete. Participants are scored on the numbstagks they complete and the number of
incorrect guesses that they make. It is importaumidte that this test is less speed dependent
than other measures of set shifting, which allopwses of processing difficulties to be
excluded from the measurement

Brixton Spatial Anticipation Test (BSAT)-This is also a test of rule acquisition.

Participants are asked to predict where a bludecwill move on a grid, there is a pattern

60



they can learn. The pattern occasionally changdsparticipants are required to switch to
this new pattern to ensure they continue to pretdeimovement correctly. The raw score is
the number of incorrect predictions a participaakes. It has been shown to be a valid and

reliable test.

Design
This was a quasi-experimental, between subjectgyde$he variables measured were:
BMI; years of education; socio-economic status;nmmbid 1Q; IED CANTAB score;

BSAT score; and HADS score.

Results

Participants

Participants with AN and healthy weight controlsr&venatched in terms of age, years of
education, estimated 1Q, gender and socio-econataitis. 22 participants were initially
included in the AN group: three were excluded asrtiveight increased between initially
volunteering and their appointment, three werewset as they became medically unstable
over the recruitment process and five changed thaids about participating after initially
agreeing. Two participants were taking psychotropédication, it was decided that due to
the stability and quantity of the dosage this waudd impact on performance. Analysis was
therefore undertaken with 11 participants in the ghbup. 22 participants were also
initially included in the CG: four were excluded Baglish was a second language and
three were excluded as they had prior experientbeoheuropsychological tests that were

being used. Analysis was therefore undertaken M&ttparticipants in the CG group. No
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participants were excluded due to co-morbiditias, $CID-I and SCID-II-PQ revealed no

co-morbidities other than depression and anxiesijtimer group.

Data analysis

Due to the size of the recruited sample, non-pamdnanalysis was used (Pett, 1997);
Mann-Whitney U tests were used to compare the samreéhe set shifting tests between the
groups and to compare the groups to ensure they matched on the following variables:

age; years of education; estimated 1Q; and socimw@mic status. The relationships

between potential confounders and the set shiftimgasures were analysed using
Spearman’s Rank Correlation; the relationship betwtae BSAT and CANTAB was also

analysed using this test. Means and standard dmvsadre reported.

Demographic and Clinical Information

The demographic characteristics of the samplepréded in Table four. There was no
significant difference found between the groupsaay of the matching criteria: age; years
of education; socioeconomic status (Carstairs andisideprivation score — DEPCAT); or
NART estimated global full scale 1Q. There was gn#icant difference between the
groups on BMI, depression (HADS score), anxiety DBAscore) and eating disorder

characteristics (EDE-Q Global score).

*kkkkkkkkkkkkkkkkkhkkk I N S E RT TAB LE FOU R H ER E *kkkkk kkkkkkkkkhkkkhkkkhkkk
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lliness information was collected from the AN groamd is shown in Table five; the age of
onset of AN ranged from 8 — 59 (mean 23.27), tmgtle of the current episode ranged
from 1 — 16 years (mean 4.82), the number of pressepisodes of AN ranged from 0 -10
(mean 1.42) and the number of inpatient admissientvirom 0 -10 (mean 2.55). AN
participants also reported if they had a historyothfer eating disorders, three reported a

history of bulimia nervosa and two reported a mstif AN binge purge sub type.

kkkkkkkkkkkkkkkkkkkkk I N S E RT TAB LE F IVE H E R E *kkkkk kkkkkkkkkkkkkkkkkk

Neuropsychological Results

The BSAT data were examined using a Mann Whitnegdt/to assess differences between
both the raw error scores and scaled scores fremwtt groups; both measures showed no
significant difference between the groups. BSADescores: U =72, n.s. (AN n =11, CG
n = 15), mean AN = 12.09, CG = 11.47, range AN =233, CG =5 - 19, effect size: d =
0.11; BSAT scaled score: U = 76, n.s. (AN n = 1G €= 15), mean AN = 6.45, CG =

7.27, range AN =4 - 10, CG =5 - 10, effect stre:0.13

The IED CANTAB results were examined by lookingpatrticipants’ standard scores on
the number of stages completed and the total nurobesrrors made (adjusted). The
standard score is derived using the CANTAB norneatilatabase; it shows how many
standard deviations the subject’s score varies faosample matched on age and NART
FSIQ. Whilst the groups are matched on these, dheyot individually matched, therefore

it is more rigorous to use the standard scores.atingsted error scores reflect the potential
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number of errors a participant could have madethag completed all trials. There was no
significant difference between the groups whenstiages completed standard scores were
compared using a Mann Whitney U test (U = 78, ABL.,n = 11, CG n = 15, mean AN = -
0.65, mean CG = -0.14, range AN = -3.88 — 0.54,C3.88 — 0.6, effect size d = 0.34).
When the total errors adjusted standard scores g@mpared between the groups using a
Mann Whitney U test there was a significant diffexe found between the groups (U =
38.5, p <0.05, AN n =11, CG n =15, mean AN @49 .mean CG = 0.13, range AN = -

2.67—-0.48, CG = -2.48 — 0.69, effect size d 9.6

When the total errors adjusted standard scoresther AN group were examined
individually eight fell within one standard deviati of the mean, one was within two
standard deviations and two were more that twodstahdeviations away from the mean;
in comparison in the CG group 15 fell within onarstard deviation of the mean, one was

within two standard deviations and one was more th@ standard deviations of the mean.

Impact of Comorbidity on Results

There was a significant difference found betweengtoups on the anxiety and depression
scores from the HADS. The CG did not meet critemaeither the depression or anxiety
scales whilst the AN group had mean scores thavetianild depression and moderate
anxiety. The impact of these comorbidities on tlgnificant total errors adjusted score

from the IED CANTAB was examined further in the AdMoup using Spearman’s rank

correlation coefficient. Depression scores werefoohd to be significantly correlated (r =

-0.26, n.s.), the anxiety scores were found toipeifcantly correlated with the adjusted
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errors standard scores (r = -0.67, p < 0.05). Bxmppe and anxiety scores were also
compared with the BSAT error scores and no coimlavas found (anxiety r = -0.49 n.s.

depressionr =0.51 n.s.)

Relationship between the Neuropsychological Measwse

The relationship between the two neuropsychologitdts was assessed using a
Spearman’s rank correlation coefficient; the taabrs adjusted standard score from the
IED CANTAB was compared with the number of erromsni the BSAT. There was not

found to be a significant correlation (r = 0.16.n.s

Discussion

The aim of this study was to investigate set sigftabilities in a restrictive sub type AN
population. Specifically, it was hypothesised thatformance on two set shifting tasks in
an AN group would be significantly impaired comphreith healthy controls. It was also
hypothesised that there would be a correlation éetwthe two measures used. The results
have not fully supported these hypotheses. Whlstet was a significant difference found
on the number of errors made in the IED CANTAB tédskas not possible to exclude the
impact that anxiety has had on this result. Thighhhave also impacted on the lack of

correlation between the two groups.

Firstly, the BSATtask showed no significant difference between th@ groups on either

the raw error score or the scaled score and tleetesize found for both measures was very

small. This was not consistent with previous rededi chanturia, Anderluh et al., 2004;
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Tchanturia, Morris et al., 2004), which had showmide range of effect sizes for the
BSAT and suggested that the variability found might be tb differing AN populations
being used. It has been hypothesised that a deficihe BSATmay only be present in
acutely unwell patients with AN (Roberts et al.,02)) however, no clear definition of
acute AN is given by the authors. The patients iaae been classified as acute were both
inpatients and outpatients and had a mean BMI @iraimately 13. It may be that
malnutrition in the acute (low weight) phase of Aduld account for the previous
significant findings. It is also possible that tBEAT is an easier measure of set shifting
and that there has been a ceiling effect in theescd’ he majority of the AN group scored
in the *high average’ or above range, it may be tha BSAT is not challenging enough to

detect the subtle nature of the set shifting defici

The results from the IED task of the CANTAB were rmovaried. On overall stages
completed of this task, there was no significaffedence found between the groups. Yet
when the errors made during the task were examimedore detail, accounting for a
person’s intelligence and age, there was a sigmifidifference found between the groups
and a medium to large effect size. Whilst the digamnt result contradicts previous
research, as stated in the introduction, this maydle to an older, more homogeneous
population being used. There was a significantticelahip found between the number of
errors made and the levels of anxiety in the ANugrand this needed to be considered as
an explanation for the significant difference begwéhe groups. Anxiety levels have been
shown to impact on performance in neuropsycholégiests and it could be this that

resulted in a poor performance and not a speciffcalty with set shifting (Pendleton
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Jones et al., 1991). It is interesting to note #mdiety only appeared to be playing a role on
the IED and not the BSAT. There are a number osiptes explanations for this. The IED
could be perceived as a more difficult test and riys lead to increased performance
anxiety. When a wrong answer is elicited on the & computer flashes red and emits a
loud beep. This might have made the task more gnpm@voking and potentially tied in
with the perfectionism that is found in the AN p&aion (Fairburn et al.,, 2003). A
measure of perfectionism might be useful to includéuture research into this area. The
IED was always administered before the BSAT arwbitld be that participants were more
anxious because this task was first (again, futesearch might benefit from reversing the
administration order on tests to account for thid)us, there are a variety of possible
explanations for the increased role of anxietyhim lED task. Whatever the explanation, the
impact of anxiety cannot be ignored and implieg tha significant difference found may

not be truly reflective of a difficulty with set ting.

The second hypothesis was not been supported. Wikearlationship between the two set
shifting measures was examined, there was no gigntf correlation found between the
tasks. This could have a number of possible exfitam&a As discussed above only the IED
appeared to be influenced by anxiety and this cexfain the difference. It might also be
that the tests are different levels of difficultypth groups appeared to be impacted by
ceiling effects on the BSAT and this might have kealsa possible correlation between the
scores. It is possible that the two tasks could b measuring different cognitive abilities,
or different aspects of set shifting. This leadstbroader issue that exists in the research

into set shifting; it is a poorly defined conceptlaconsequently there exists a range of tests
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that purport to measure this ability that can appede quite different tasks. Whilst it is
not within the scope of this paper to address idgge conclusively, the difference found
between the tasks, which is indicative of the wgrief findings throughout previous

research, suggests that further clarification ndedse given regarding what the different

tests are measuring and whether this qualifiegtashifting.

This paper used strict inclusion and exclusionedat to obtain as homogenous a group
from the AN population as possible. It was not juses however, to exclude all potential
confounders that occur within different aspectstted illness and therefore it is worth
considering the population that was used and hasvitiay have influenced the results. As
discussed in the introduction only AN restrictivatipnts were used but it is important to

note that five of the group had a history of eithalimia nervosa or AN binge purge sub

type.

Secondly, the age of onset of the group needs teobpsidered; there is considerable
research into the impact of adolescent onset ANnenropsychological functioning

(Frampton and Hutchinson, 2007). Ideally this stuayld only have included participants
who developed the illness in adulthood; howevewas felt that this would have been too
limiting on the recruitment procedure and therefadmlescent onset participants were
included and this also may have affected the resdlbe study also defined adults as
anyone 18 or older in order to have a clinicallyamagful sample. By including young

adults within the AN group the sample might haverbbiased as the frontal lobes, and
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consequently executive functions, are not constléce be fully developed until early

twenties (Sowell et al., 1999).

Discussed above are a number of possible explasator the individual results that were
found, but it is important that the results aresidared in a broader context. Specifically
the subtle nature of neuropsychological deficité\dhand what this implies, and the use of
the diagnostic term ‘anorexia nervosa’ need to kamgned. Previous research has
discussed the subtle nature of neuropsychologiefitits in AN (Tchanturia et al., 2005)
and it needs to be considered whether such smétitdeare playing a role in the
symptoms, cause or maintenance of this illnesghi study there were a comparable
number of participants in each group that wereweéhe threshold of average scores on the
error measure of the IED CANTAB. It could be hypetised that perhaps this relatively
small deficit acts as a catalyst and that this, l@oed with a wide range of difficulties and
past experiences, plays an important role in tiveldpment and/or maintenance of AN and
that without this deficit a different set of sympte would have occurred. This clearly
needs further investigation. It could equally b@diyesised that researchers are examining
a deficit that is not critical or core to any paft AN development, maintenance or
symptoms and that the deficits can actually bebatted to other underlying difficulties
such as anxiety. It might be that the perfectionggten found in AN resulted in increased
anxiety when performing on the more difficult IE&sk from the CANTAB. This leads to a
broader argument that the underlying psychopathylof§g AN that has been well
established could be impacting on performance cange of neuropsychological tests. It

would interesting to compare AN patients with a4otinical sample that shared some of
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the underlying psychopathology on a battery of apsychological tests to allow the

cognitive impact of AN to be better understood.

Another broader issue that this research highlightaround the definition of AN. As
discussed above, the role of age of onset of ANaggrear to play a critical role in brain
development and the course and outcome of thesdlnend there is debate about whether
early onset AN is a different disorder (Framptoml &utchinson, 2007). This is just one
example of a potential division that could be dramithin the wider AN population. There

is also debate about fully separating AN restreetand AN binge purge. Perhaps, the wide
variety of results from neuropsychological testthgt are reported in the literature are
reflective of research capturing different aspeaftgdifferent AN populations; the label

‘anorexia nervosa’ may be an umbrella term for dewiange of ilinesses and difficulties.

The strengths of the research have already beeansdisd in some detail when considering
the individual results that were found. There ds® @ number of general points that need
be considered. This research had a larger numbexatdision criteria and accounted for a
wider variety of confounders than previous reseattodse have included having English as
a first language and having no prior experienctesting (Wheeler, unpublished) The two
samples were also well matched across a wide rahdactors that could again have

impacted on the results. Whilst this study had bpetticipant numbers, reflective of the

general difficulties recruiting in AN research,did find a medium to large effect size on

the IED CANTAB errors measure, which could be ssgige of a clinically meaningful

deficit on this task. Although, as discussed alitreeexplanation for this deficit may not be
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poor set shifting. This study also used a homogenalN group by only examining
restrictive AN. Whilst there is still no definitivegument as to whether the two sub groups
should be viewed separately or not, this resealiows for a greater clarity of possible
cognitive deficits within this specific populatiofinally, by using the CANTAB and
BSAT to examine set shifting, the influence of speéprocessing has been accounted for
and excluded unlike previous research, which didagoount for the possible role that this

may have played.

Limitation of the study

There are a number of limitations to this reseaticht need to be considered and
acknowledged. lliness information was recorded ftam AN group to allow a description
of the characteristics of the group; however, Was only collected through self-report and
is open to a number of criticisms. Patients migaveh misreported or misremembered
information and it is very difficult to define wheXxN starts, so the age of onset information
could be incorrect. As discussed above this stumty $mall participant numbers, which
means that even though a medium — large effectva®efound future research would need
to use a larger sample size to ensure an adequads section of the population was
assessed. Therefore, the results do need to beedieautiously and cannot lead to
definitive conclusions about set shifting in AN. ©to the small sample, nonparametric
statistics were used, as it was not possible tesasshe distribution of the data for
normality. It might be that by using analysis tretked the data rather than considering the
actual figures, the relatively small differencesweEen the groups had been inflated. When

the raw data were examined the majority of the lteswere within the normal range
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expected for the population’s age and 1Q. It cdugdthat if further data were gathered to
enable parametric analysis, the differences betwbengroups would not be present.
Again, due to the nonparametric nature of the dateas not possible to examine the errors
made on the IED CANTAB whilst co-varying for thefeft of anxiety. This limits the
inferences that can be drawn from this data, ssribt possible to conclusively exclude or
acknowledge the possible impact of anxiety on #silts. The impact of anxiety on the
IED CANTAB scores could have been examined morarblaf the order of presentation
of the two set shifting measures had been revdmseaalf of the participants. This would
have allowed the exclusion of the possibility thia¢ IED CANTAB was more anxiety
provoking because it was the first test used. leutasearch would benefit from ensuring
that the order of presentation is considered aliily possibly introducing a subjective
measure of anxiety after each test is completefirtber explore the role of this on test

performance.

There are a number of areas of future researchtldtt lead on from this study. It would
interesting to repeat the study with AN binge pupgeticipants and compare the two
groups. This is an area that has been under-résmzhrand would warrant further
exploration. It would also be useful to conducagér scale study that used a wider variety
of tests that claimed to measure set shifting. Thight help to clarify the different
components of set shifting and how they are afteateAN. Following on from that, this
study clearly highlights the difficulties that eixia defining set shifting. There needs to be
more exploration of the links between set shiffnging an agreed clear definition) and the

brain injured population. This may help to fullyderstand what set shifting is and why it
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may be involved in AN. As discussed above therdeisate around the definition of AN
and the usefulness of this concept, it would berasting to compare AN patients with
matched psychiatric controls. This would accoumtdomorbidities, such as anxiety and
depression, along with psychiatric histories irauma, abuse etc; which may then help

tease out the role that set shifting plays in ABcsfically.

As shown by both this study and the previous syatemeview (Wheeler, unpublished),
further research is needed to fully understand whainy, cognitive impairments exist in
AN and what may be underlying these. There do appede, however, measurable
difficulties in some patients with AN on some ngusychological tasks. It could be argued
that regardless of the underlying mechanism ofetificulties (i.e. anxiety or cognitive
deficit) it is beneficial to explore strategies ttmaay help patients manage them. There is
currently research exploring the use of cognitemediation therapy in AN to help with a
range of cognitive difficulties (Tchanturia et &006; Tchanturia et al., 2007). This study
could be argued to support this approach; howetvehould be noted that it might be that
by clarifying the underlying mechanisms of thesHidlilties, addressing, for example, a

patient’s anxiety could produce just as effectiuecomes.

Conclusion

In conclusion, this study appeared to offer somgpett for the idea that there was a
measurable deficit on some measures of set shiftittgn an AN population. Further, this

study could lead to the hypothesis that the undeglyeasons for this deficit might not be

related to set shifting difficulties but rather etltonfounding difficulties such as anxiety or
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core psychopathology found in AN. This might hedpekplain the varied results across the
research that has examined patients with AN fosiptes cognitive impairments (Wheeler,

unpublished).

If future research into cognitive impairments caccaunt for these other possible
explanations about the underlying mechanisms dyitire impairments, then the potential
impact of these impairments on AN needs to be densd; the question of what role, if
any, such subtle deficits may play on the symptarasse or maintenance of AN needs to

be answered.
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Table 4: Demographic Information and analysis

Measure AN AN CG CG Mann- Significance
Mean | Standard| Mean Standard | Whitney U
Deviation Deviation score
BMI 15.05 1.28 22.05 1.41 0 <0.01
Age 29.82 13.30 29.13 8.48 69.5 n.s.
Years of 14.91 3.09 16.67 2.77 49 n.s.
Education
DEPCAT 3.27 1.49 3.73 1.79 69.5 n.s
Score
Depression | 9.10 6.19 0.40 0.51 0 <0.01
HADS
Anxiety 12.20 4.87 3.47 2.80 9.5 <0.01
HADS
Global EDE-Q| 3.31 1.80 0.19 0.25 2 <0.01
NART 104.09) 3.75 112.07 5.38 65 n.s.
Estimated
FSIQ

AN n =11, CG n =15 (Depression HADS, Anxiety HADEobal EDE-Q AN = 10)

Table 5: Clinical Information for the AN group

Characteristic Range Mean Standard Deviatjon
Age of onset 8 -59 23.27 14.06
Duration of current 1-16 4.82 4.24
episode
Previous number of 0-10 1.42 3.08
episodes
Inpatient admission 0-10 2.55 3.17
History of other 3 bulimia nervosa N/A N/A
eating disorders | 2 AN binge purge
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Abstract

This account discusses self-disclosure across pgletfia settings using a specific
example of self-disclosure as the main point ofetfon and then broadening out to
address wider issues. Self-disclosure is definbe, professional guidelines and
empirical evidence are reviewed and the role dfdistlosure in clinical psychology is
explored. Then the background of the specificetibn is given. The specific situation
is explored using a model of reflection, which exaes the situation, the evidence base
supporting it and future issues. In the reflectie@iew the act of reflecting is discussed
along with the role of supervision in the contekthos account, the implications of this
account for the profession, and future developmieatk individually and more broadly

are discussed.
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Chapter 4

Advanced Clinical Practice Il Reflective Criticatfount

Teaching in Clinical Psychology:
How are we taught to teach?

(abstract only)

Ellie Wheeler

Address for correspondence:

Section of Psychological Medicine
Academic Centre

Gartnavel Royal Hospital

1055 Great Western Road
Glasgow, G12 OXH

Submitted in partial fulfilment of the requiremeifds the degree of doctorate in clinical
psychology (D.Clin.Psy)
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Abstract

This account examines the relationship betweermiegand clinical psychology. The

policy and practice guidelines around the role asel of teaching in clinical psychology
are discussed along with the evidence around efeettaching. The integral nature of
teaching in clinical psychology is described alavith the background and context of
the reflection. The reflective situation descrilmeg experience teaching in a clinical
training session; a model of reflection is use@xamine this. In the reflective review,

the importance of being evidence-based teachersraimeérs and the role of evaluating
the quality of teaching are considered. The useugervision to aid the reflective

process is described, the broader professionaltipeaissues that are raised are

discussed and the impact of this reflection onrkufuractice is examined.
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Appendix 1.0 - Diagnostic criteria for anorexiavesa (from DSM-IV-TR)

A. Body weight is less than is considered normahiight and age. Weight is
consistently less than 85% of that expected, wbahbe due to either weight loss, or
failure to gain weight during growth.

B. Despite being underweight, there is an inteese 6f putting on weight and
becoming fat.

C. Refusal to accept low body weight as a probkxoessive influence of body weight
and shape on self-worth, or a distorted body insegeeption.

D. Amenorrhea (abnormal absence of a minimum @elsuccessive menstrual cycles).
There are two identifiable types of anorexia neavos

Restricting Type: Throughout the present episode of anorexia nertbeee has been
no regular occurrence of binge eating or purgimff{gduced vomiting or the misuse

of laxatives, diuretics, or enemas).

Binge Eating/Purging Type: Throughout the present episode of anorexia nervosa,
there has been a regular occurrence of binge eatipgrging.
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Appendix 2.0 — Methodological Criteria Scoring Farma

Class of Threat Description Threat or | No
Validity not enough | threat
information | (1)
Q)
Statistical | Low statistical | Have they reported a power
conclusion | power calculation on prior to starting
validity and got appropriate numbers?
Violation of Are statistics assuming normal
assumptions of | distribution without checking
statistics this and using parametric
statistics?
Inflated error | Are they more likely to have
rate made a type one error
(rejecting null when it is true)
— is alpha higher than 0.05?
Unreliability of | Have the reported the
dependent or | reliability coefficients? And if
independent reported are they over 0.80?
variable
measures
Unreliability of | Were the tests administered
treatment consistently: have they
implementation | reported training people or
used computer?
Heterogeneity | Have the group been matched
of participants | (i.e. age, gender, 1Q, educatipn
level) Need to be matched on
two or more criteria for point
Internal History Have they considered any of
validity the effects occurring before the
testing — prior experience of
testing, malnutrition,
medication, comorbid
disorder? (need all 4 for a
point, record which ones tests
have considered)
Instrumentation| Have these tests been reported
to be reliable and valid and is
literature cited that has used
them in other populations?
Selection 1. Is there any bias in how the

AN group were selected? i.e.
all inpatients/outpatients, fromn

I

age limited population
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2. Is there any bias in how the
control group were selected?
I.e. all students/medical staff
Construct | The main Has speed of processing been
validity potential accounted for?
%oenr:‘g#ggzrs dar Hgve' tb)ey listed exclusion
taken into criteria®
account in the
design and
analysis
Inadequate pre | Are the key constructs
operationalisati | inadequately defined
on explication | (definition of
neuropsychological processes
being tested — individual and
specific)?
Mono-operation| Are they assessing a construct
bias (neuropsychological process)
with only one measure?
Experimenter | Are raters aware of the
expectancies | research hypothesis and could
the construct be potentially
manipulated? (manual vs.
computerised)
Interaction of | Are the participants being
treatments exposed to multiple tests,
which could potentially lead to
inaccurate results? i.e. through
fatigue. Have they putin a
break, swapping order of tests,
should not be testing for longer
than approx. 20 minutes
without break
External Interaction of | Limited generalisability of
validity selection and | effect to other samples — how
treatment well are the AN diagnosed?
Binge purge and/or restrictive?
Have they separated the
diagnoses?
Interaction of | Limited generalisability of
history and effect to other time frames — Is
treatment illness onset and duration
given?
Final Score
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Appendix 3.0
The following criteria were removed from the metblogjical scoring criteria:

* Inflated error rate

e Speed of processing accounted for

» History — prior experience of testing

* Testing

* Interactions with selection

* Irrelevance in experimental setting

* Maturation

» Statistical regression

» Differential attrition

* Ambiguity of causal direction

» Diffusion of treatment

e Compensatory equalisation of treatments

* Rivalry of participants

* Resentful demoralisation

* Monomethod bias

* Hypothesis guessing within experiment

» Evaluation apprehension

» Confounding of construct with levels of construct
» Restricted generalisability across constructs
» Interaction of setting and treatment



Appendix 4.0 Excluded papers (from full text onwsgrd

No control group

Frantz F. C.(1981) Neuropsychological correlatesanbrexia nervosa. International
Journal of Psychiatry in Medicin&1(3), 285-290

Under eighteens

Ben-Tovim, D. I, Walker, M. K., Fok, D. and Yap, EL989). An Adaption of the
Strrop Test for Measuring Shape and Food ConcemsEating Disorders: A
Quantitative Measure of Psychopathology. IntermetiaJournal of Eating Disorders
8(6),681-687

Ben-Tovim, D. I. and Walker, M. K. (1991). Furthevidence for the Stroop Test as a
quantitative measure of psychopathology in eating isorders.
International Journal of Eating Disorders. 10€0)9-613.

Connan F., Murphy F., Connor S.E.J., Rich P., Murph Bara-Carill N., Landau S.,
Krljes S., Ng V., Williams S., Morris R.G., CampbeéIC. and Treasure J. (2006)
Hippocampal volume and cognitive function in anasexervosa. Psychiatry Research -
Neuroimaging. 146(2)117-125

Epstein, J., Wiseman, C. V., Sunday, S. R., KlapperAlkalay, L. and Halmi, K A.
(2001). Neurocognitive evidence favors "top dowrémn"bottom up" mechanisms in
the pathogenesis of body size distortions in anarelervosa._Eating & Weight
Disorders, 6(3)140-7

Fassino S., Piero A., Abbate Daga G., LeombruniMrtara P. and Rovera G.G.
(2002). Attentional biases and frontal functionimmganorexia nervosa. International
Journal of Eating Disorders. 31(2)74-283

Fowler L. Blackwell A. Jaffa A. Palmer R. RobbinsW. Sahakian B.J. Dowson
J.H.(2006). Profile of neurocognitive impairmentsaciated with female in-patients
with anorexia nervosa. Psychological Medicine. 36847-527.

Green M.W. Elliman N.A. Wakeling A. and Rogers, P. (1996). Cognitive
functioning, weight change and therapy in anorexéavosa._Journal of Psychiatric
Research. 30(5%101-410

Green, M., Corr, P. and De Silva, L. (1999). Imediicolor naming of body shape--
Related words in anorexia nervosa: Affective vadeacassociative priming? Cognitive
Therapy and Researck3(4),413-422.

Grunwald M. Ettrich C. Assmann B. Dahne A. KrauseB®yer L. Rost R. and Gertz
HJ. (1999). Haptic perception and EEG changes iarextia nervosa. [German]
Zeitschrift fur Kinder-und Jugendpsychiatrie ungiétotherapie. 27(4241-50
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Grunwald, M., Weiss, T., Assmann, B. and Ettrich, (2004). Stable asymmetric
interhemispheric theta power in patients with ar@r@ervosa during haptic perception
even after weight gain: a longitudinal study. Jalirof Clinical & Experimental
Neuropsychology: Official Journal of the Internaiid Neuropsychological Society.
26(5),608-20.

Hermans D. Pieters G. and Eelen P. (1998) Imp#ind explicit memory for shape,
body weight, and food-related words in patientdhvahorexia nervosa and nondieting
controls._Journal of Abnormal Psychology. 107(9R8-202

Holliday J., Tchanturia K., Landau S., Collier IhndaTreasure J. (2005). Is impaired
set-shifting an endophenotype of anorexia nerv@saerican Journal of Psychiatry.
162(12), 2269-2275

Kingston K. Szmukler G. Andrewes D. Tress B. andsmend, P. (1996)
Neuropsychological and structural brain changeanarexia nervosa before and after
refeeding. Psychological Medicine. 26(5H-28

Lovell, D. M., Williams, J. M. G. and Hill, A. B.1097). Selective processing of shape-
related words in women with eating disorders, drabsé¢ who have recovered. British
Journal of Clinical Psychology, 36(3)21-432.

Mathias J.L. and Kent P.S. (1998). Neuropsychokigimonsequences of extreme
weight loss and dietary restriction in patientshvanorexia nervosa. Journal of Clinical
and Experimental Neuropsychology. 2083 8-564

Mendlewicz L. Nef F. and Simon Y. (2001) Selectikandling of information in
patients suffering from restrictive anorexia in emotional Stroop test and a word
recognition test. Neuropsychobiology. 44(29;64

Nandrino, J., Doba, K., Lesne, A., Christophe, VhdaPezard, L. (2006).
Autobiographical memory deficit in anorexia nervoBanotion regulation and effect of
duration of illness. Journal of Psychosomatic Resed&1(4),537-543.

Pieters G., Maas Y., Hulstijn W., Vandereycken YRftgobst M., Peuskens J. and Sabbe
B. (2004). Differentiation of cognitive and motapects in a digit symbol substitution
test in anorexia nervosa patients, before and afégght restoration. Psychopathology.
37(5),227-232

Rodriguez-Campayo, M A. and Martinez-Sanchez, B0%2. Cognitive biases in an
experimental task of focalized selective attenfioreating disorders]. [Spanish] Actas
Espanolas de Psiquiatria. 33(2)-80

Sackville, T. Schotte, D. E. Touyz, S. W. GriffiihR. and Beumont, P. J.(1998).
Conscious and preconscious processing of food, baght and shape, and emotion-
related words in women with anorexia nervosa. fdgonal Journal of Eating

Disorders. 23(1)77-82.
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Shibuya K., Hashimura K., Sanada J. and lkeda F9Q)L Distortion of cognitive
function in anorexia nervosa and event-related miatie(P300). Japanese Journal of
Psychosomatic Medicine. 30(#9-55

Southgate L., Tchanturia K. and Treasure J. (2008prmation processing bias in
anorexia nervosa. Psychiatry Research. 16Q@0);227

Tekcan A.l, Caglar Tas A., Topcuoglu V. and Yu&el (2008). Memory bias in
anorexia nervosa: Evidence from directed forgettduurnal of Behavior Therapy and
Experimental Psychiatry. 39(369-380

DSM-IV not used/BMI greater than 17.5

Key A., O'Brien A., Gordon I., Christie D. and Lagk (2006). Assessment of
neurobiology in adults with anorexia nervosa. Eeap Eating Disorders Review
14(5),308-314

Maxwell, J. K., Tucker, D. M. and Townes, B. D. 849. Asymmetric cognitive
function in anorexia nervosa. International Jounfdlleuroscience. 24(137-44

Shafran, R., Lee, M., Cooper, Z., Palmer, R. L katburn, C. G. (2007). Attentional
Bias in Eating Disorders. International JournaEafing Disorders, 40(4R69 - 380

Sherman, B. J., Savage, C. R., Eddy, K. T., BMisA., Deckersbach, T., Jackson, S.
C., Franko, D. L., Rauch, S. L. and Herzog, D. Z0). Strategic Memory in Adults
with Anorexia Nervosa: Are There Similarities to $8ssive Compulsive Spectrum
Disorders? International Journal of Eating Disosd80(6),468-476

Steinglass J.E., Walsh B.T. and Stern Y. (2006)s8#ting deficit in anorexia nervosa.
Journal of the International Neuropsychologicaligiy; 12(3),431-435

Strupp, B.J., Weingartner, H., Kaye W. and Gwirtamdd. (1986). Cognitive
processing in anorexia nervosa. A disturbance itoraatic information processing.
Neuropsychobiology, 15(289-94

Toner B.B., Garfinkel P.E. and Garner D.M. (198Zhgnitive style of patients with
bulimic and diet-restricting anorexia nervosa. Aicesn Journal of Psychiatry, 144(4),
510-512

Wilsdon A. and Wade T.D. (2006). Executive funcimgn in anorexia nervosa:
Exploration of the role of obsessionality, depressiand starvation. Journal of
Psychiatric Research, 40(8%6-754

Case study/review paper/dissertation abstract

Bornstein, M. T. (1988). Cognitive distortion in aaexia nervosa and bulimia
Dissertation Abstracts International: Section Be Btiences and Engineerjng

48(8-B),2450.
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Carroll Woodard, S. (2005). Measuring memory anendion bias in patients with
anorexia nervosa._ Dissertation Abstracts Inteonali Section B: The Sciences and
Engineering, 65(7-B)3700.

Miller, K. S. (1992). The relationship of neuropbgtogical deficits to body image
distortion in eating disorders. Dissertation Absisalnternational: Section B: The
Sciences and Engineering. 52(10-8942-5543

Reiff, D. W. (2007). Attentional biases in womerntlwanorexia nervosa and those who
have recovered. Dissertation Abstracts InternatioBaction B: The Sciences and
Engineering, 67(9-B%437.

Attentional bias only assessed

Channon, S., Hemsley, D. and de Silva, P. (1988gc8ve processing of food words
in anorexia nervosa. British Journal of Clinicay&wlogy, 27(3)259-260.

Perpina, C., Leonard, T., Treasure, J., Bond, A &anos, R. (1998). Selective
processing of food- and body-related informationl @utonomic arousal in patients
with eating disorders. The Spanish Journal of Rsipdly, 1(1),3-10.

Redgrave, G. W., Bakker, A., Bello, N. T.,. Caffy, S.,. Coughlin, J. W., Guarda, A.
S., McEntee, J. E., Pekar, J. J., Reinblatt, ¥&gduzco, G. and Moran, T. H. (2008).
Differential brain activation in anorexia nervosaRat and Thin words during a Stroop
task. Neuroreport. 19(12)181-5

Information missing:

Szmukler, G. I, Andrewes, D., Kingston, K., Chén, Stargatt, R. And Stanley, R.
(1992). Neuropsychological impairment in Anorexieerdbsa: before and after
refeeding. Journal of Clinical and Experimental Mgsychology. 14(2)347-352

No age information given

Selective processing of eating, weight and shalageck words in patients with eating
disorders and dieters. 1992 Cooper, M. J. andb&air C. G. (1992). Selective
processing of eating, weight and shape related sviorgbatients with eating disorders
and dieters._British Journal of Clinical Psychalo81(3),363-365.

No age or BMI information given

Nikendei, C., Weisbrod, M., Schild, S., Bender,\8alther, S., Herzog, W., Zipfel, S.
and Friederich, H. C. (2008). Anorexia nervosa:e&@le processing of food-related
word and pictorial stimuli in recognition and freecall tests. International Journal of
Eating Disorders, 41(5%39-447

No standard deviations given
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Appendix 5.0: Instructions for Authors - PsycholmdiMedicine

Editorial Policy

Psychological Medicings a journal aimed primarily for the publication ofiginal
research in clinical psychiatry and the basic s@errelated to it. These include relevant
fields of biological, psychological and social swes. Review articles, editorials and
letters to the Editor discussing published papegsaéso published. Contributions must
be in English.

Submission of manuscripts

Papers for publication from Europe and Australasiept those on genetic topics,
should be addressed to the UK Editor, ProfessoirRdirray, Psychological Medicine
Editorial Office, Douglas House, 18E Trumpingtonadp Cambridge CB2 8AH, UK,
E-mail: lgs21@cam.ac.uk

Papers from the Americas, Asia, Africa and the Nedgast, and all papers dealing with
genetic topics, irrespective of country, should dent to the US Editor, Professor
Kenneth S. Kendler, MCV, PO Box 980126, Richmond, ¥3298-0126, USA (Street

address: Virginia Biotechnology Center One, Rooni23; 800E Leigh Street,

Richmond, VA, 23219, USA), Email: bherrmann@vcu.edu

Submissions by email attachments are preferreckridtively contributors who wish
may send one hard copy of the text, tables anddgyuplus an identical copy on
computer disk, giving details of format used (&4 Word etc.). Authors should also
accompany their submission with a list of 5 or msuggested suitable referees to aid
the peer review process.

A covering letter signed by all authors should aomfagreement to submission. The
letter should also give full mailing, fax and emaiintact details of the author who will

handle correspondence. Submission of a paper wilhddd to imply that it contains

original work that has not been previously publdsiaad that it is not being submitted
for publication elsewhere. This should be confirnmedhe letter of submission. When

an article has been accepted for publication, thkears should email their final version

or send a copy on computer disk (indicating forossd, e.g. Mac/PC, MS Word/Word
Perfect, etc.) together with one hard copy of sipescript and good quality copies of all
tables, figures, etc. However, the publisher reseithe right to typeset the material by
conventional means if an author’s disk proves usigatory.

The following information must be given on the fifgage (title sheet): (1) title and

short title for running head (not more than 60 ebkters): (2) authors' names, (3)
department in which the work was done, (4) wordntoaf text excluding abstract,

tables/figures and reference list. Generally papbmild not have text more than 4500
words in length (excluding these sections) and lshoat have more than a combined
total of 5 tables and/or figures. Papers shortan tthese limits are encouraged. For
papers of unusual importance the editors may wiese requirements. A structured
abstract of no more than 250 words should be gatehe beginning of the article using
the headings: Background; Methods; Results; Cormlgs The name of an author to
whom correspondence should be sent must be indiecaieé a full postal address given
in the footnote. Any acknowledgements should bequlaat the end of the text (before
the References section). Declaration of Interesstatement must be provided in the
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acknowledgements listing all financial support reed for the work and, for all
authors, any financial involvement (including emytent, fees, share ownership) or
affiliation with any organisation whose financiaterests may be affected by material in
the manuscript, or which might potentially biasTihis applies to all papers including
editorials and letters to the editor.

Contributors should also note the following:

1. S.1. units should be used throughout in tegyrés and tables.

2. Authors should spell out in full any abbreviasaused in their manuscripts.

3. Foreign quotations and phrases should be fotidwea translation.

4. If necessary, guidelines for statistical presgom may be found in: Altman, D. G.,
Gore, S. M., Gardner, M. J. & Pocock, S. J. (1983atistical guidelines for
contributors to medical journals. British Medicalidnal 286, 1489-1493.
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(1) The Harvard (author-date) system should be usdlde text and a complete list of
References cited given at the end of the artida text citation of a work by more
than two authors cite the first author's name fodld by et al. (but the names of all
of the authors should be given in the Referencesosg. Where several references
are cited together they should be listed in riglate order.

(2) The References section should be suppliedpinadletical order (authors’ names
in bold, journal titles in full), following the téxSome examples follow:
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Appendix 6.0: Recruitment process

This appendix shows the chronological process afurement from the time the study
received formal approval from the University of &law, the numbers in bold
represent the total number of AN and CG participaetruited:

July 2008 Received approval to commence project from thevéfsity of Glasgow
August2008 Submitted project for ethical approval

September 2008Received preliminary ethical approval and full B&pproval from
NHS Lothian

October 2008Received full ethical approval

November 2008Commenced recruitment

December 2008AN 3

January 2009Applied for amendment to place poster which wegedtising the study
in the recruitment site, considered further reoneit sites. Approached two private
inpatient eating disorder facilities and two NH&ltte boards to potentially recruit.
AN5,CG 1

February 2009 One NHS board and one in-patient facility agreed potential
recruitment, ethics advised that approval for thi®uld be sought in April as the
process was altering and this would be more efficie

AN 5, CG6

March 2009 Received approval for poster
AN 7,CG 8

April 2009 Applied to second NHS health board for R&D appiaw run the study in
their area and applied to the private hospital R&Dtheir permission.
AN 9, CG 12

May 2009 Received permission to recruit from the privatsital and commenced the
study
AN 10, CG 14

June 2009AN 11, CG 15
July 2009 Received approval from the second NHS healthdoamrecruit from this
site (due to staff changes there was a considerdblay in this approval and

unfortunately in arrived on $4July and there was not sufficient time to recftsm
them)
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Appendix 7.0 MRP Proposal

Major Research Proposal

An Investigation of Set Shifting in
Anorexia Nervosa

Ellie Wheeler Research Supervisor: Prof. Joansv
31° March 2008 Field Supervisor: Dr Patricia Graham
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An Investigation of Set Shifting in Anorexia Nenaos

Abstract

Recent research has examined the possibilitiesdifatits in cognitive processes, in
particular set shifting, might contribute to thevdl®epment and maintenance of anorexia
nervosa (AN). Results of studies of set shiftingehdoeen modest. There has been
considerable variability in tests used to measateskifting, and a lack of homogeneity
of populations sampled. This study will investigaget shifting abilities within a
restrictive sub type anorexia nervosa populatiangushe set shifting sub-test of the
Cambridge Neuropsychological Test Automated Bat{@HXNTAB) and the Brixton
Spatial Anticipation Test (BSAT) which are relialdad valid tests. Participants with

AN will be matched with healthy controls.

Introduction

Anorexia Nervosa (AN) is a severe mental illness with currently exidence based
primary choice medical or psychological treatmeMIQE Guidelines, 2004).
Historically, psychological models aimed to undamnst the causes and maintenance of
AN through maladaptive or distorted thoughts antlefs there is no evidence to

support any one model (Fairburn, Cooper and Sha2@03).

Recent research has begun to focus on cognitiveepses rather than content to better
understand the cause and maintenance of AN. Réselaas investigated the
neurobiology and neuropsychology of AN (Key, O’'Brje5ordon, Christie and Lask,

2006; Steinglass and Walsh, 2006), finding a verdadt cognitive deficits (Kingston,

* See appendix 1 for DSM IV definition of AN (APA, 99)

102



Szmukler, Andrews, Tress and Desmond, 1996; Rqgbectsanturia, Stahl, Southgate

and Treasure, 2007).

Tchanturia, Morris et al. (2004) summarised theropsychological. impairments found
in AN as deficits in attention and executive fuantng. Of interest has been the role of
set shifting deficits and the possible relationship that thésficits may have with the
cognitive characteristic traits of anorexia suchrigal thinking (Fassino et al. 2002).
Lezak, Howieson and Loring (2004) define mentakifidity problems as difficulties
with rigidity or perseveration that primarily pregebehaviourally and encompass the
capacity to shift thinking. The capacity for fleity and shifting relates to perceptual,

cognitive and response dimensions.

Research has shown that set shifting deficits nerafter weight restoration and are
present in sister siblings of sufferers of AN; lyipy there may be a genetic
contribution towards these deficits and possiblgeaetic endophenotype. (Holliday,

Tchanturia, Landau, Collier and Treasure, 2005)

Roberts et al. (2007) conducted a meta-analysikeofole of set shifting difficulties in
AN and concluded there were measurable deficigetrshifting in AN. Fifteen studies
were examined that investigated set shifting usinvgriety of assessment tools. All the
studies reviewed used quite heterogeneous poputatibanorexia patients; variability
occurred in the following areas: weight, age, lengftiliness, age of onset and amongst
the control groups. Future research would benefiomf having thorough

inclusion/exclusion criteria and larger numbers pdrticipants. A specific gap

® Both set shifting and mental flexibility are usederchangeably to describe the same cognitivetgbili
different papers use different terms
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highlighted was the role that reduced speed ofgesiag may play on influencing test

results.

One study by Fowler et al. (2006%ing the intra-extra dimensional set shift tashfr
the Cambridge Neuropsychological Test AutomatedeBat{CANTAB) to investigate
set shifting, found no significant difference beéneAN and healthy controls. This was
a surprising find, contradictory to most of the eatlpapers reviewed. The participant
sample, however, was an adolescent one with aiveatbrief duration of illness.
Kingston et al. (2006) suggest that as the teebeaaa is still developing, AN onset in
these years might result in a different patternnetiropsychological deficits. The
diagnosis of AN is also thought to be less stableeénage years (Roberts et al., 2007).
The CANTAB is a well-standardised and validated tdst accounts for speed of
processing; therefore it would merit being applégghin to a more homogenous adult

AN population.

There are three studies that have used the Bripatial Anticipation Test (BSAT) to
look for set shifting differences. Overall, therasMound to be a small but significant
difference between AN sample and healthy normatiggaants; however there was
considerable variation in the effect size foundhe three studies. The BSAJ a very
well validated and reliable measure and it is mé&ng to note that overall only a small
effect size was found using this measure; it i alighly clinically valid test as it is
relatively cheap and easy to use. It would be &sting to reapply this measure to a
more homogenous population. There is also an amguthat the different set shifting
tests are measuring different skills so companvg tests would be interesting to assess

if they are measuring the same cognitive abilities.
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Three published studies employed the BSAT task gittlria, Anderluh et al., 2004;
Tchanturia, Morris et al., 2004; Holliday et al.0&), all of them from our research
group. No meta-analysis was calculated for the B&#&K, as there were only four data-
points across studies and eating disorder groupsavkrage standardized effect size of
0.21 was calculated for the BSAT task. It shouldhb&ed that wide variation in effect
size was noted across samples employing this fBls&. only group in which the
confidence interval did not overlap with zero weweople acutely ill with AN

(Tchanturia, Morris et al., 2004).

When researching any aspect of AN it is importantdnsider the potential differences
between the restrictive and binge-purge sub typdsas been hypothesised that they
may have different neuropsychological profiles. Aadl scale study investigating this
did not find any difference, however there were i@ methodological flaws
(Tchanturia, Anderluh et al., 2004). Other reseawgests there may be differences
between the sub groups across a number of donrahaling brain structure and core
beliefs (Unoka, Tolgyes and Czobor, 2007; Goetlalsal., 2007). It would seem
advisable that until this question has been adddgssesearch investigating the
neuropsychological profile of AN should consideg 8ub types separately to reduce the
risk of possible confounding factors. It has bdeotised that the binge-purge sub type
may have similarities with the neuropsychologicabfie of bulimia nervosa (BN),
which does not show the same set shifting defiditeerefore this study will examine

the restrictive sub type of AN.
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It is clear that further research examining the mfl set shifting in AN is necessary, and
that this research needs to be thorough, robustrgpittable. Weaknesses evident in
previous research need to be addressed, a cleartidaf of set shifting used and a

reliable and valid test of this are necessary.

Aims and Hypothesis

This study will investigate set shifting abilities a restrictive sub type AN population.
The primary hypothesis is that there will be a measle deficit in performance of a
restrictive sub type AN population on executivediioning set shifting tasks compared
to a matched control sample, comparing both the B&Ad the IED subtest of the
CANTAB with healthy controls. The secondary hypaikes that this deficit will be

evident using both the BSAT task and the IED sulitthe CANTAB

Plan of investigation

Participants:

Participants will be matched in terms of age, yedreducation, estimated 1Q, gender
and socio-economic status.

AN group:

Participants will primarily be recruited from theul@n Centre (NHS Lothian) — a
specialist clinic for eating disorders. Secondagruitment from NHS Lanarkshire may
also occur. Cullen Centre patients will be recaiifeom the waiting list and active
treatment. Following a triage assessment patiengs pdaced on the waiting list
according to the severity. During this assessmeotcgss diagnostic criteria are

examined and enough information will be known toesmin if they are suitable for
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inclusion. If participants are recruited from NH&narkshire then only active cases will

be taken to ensure they meet inclusion criteria.

Control group:
Participants will be recruited from staff within MHLothian; further participants may

be recruited from the East of Scotland Psycholotjji#dtes Group (ESPAG).

Inclusion/exclusion criteria:

The following exclusion/inclusion criteria will bnsidered:

AN Group:
e Primary diagnosis of AN (DSM-IV diagnosis) — restive sub type
* No comorbid disorders other depression and anxiety
* Body mass index (BMI) below 17.5

» Active treatment or post assessment stage on \gaisin

Control Group:
* No diagnosable eating disorder or history of epdifficulties
e No psychiatric iliness

« BMI between 20 and 25

All participants:
« Participants taking medication that may influenogrative processing will be
assessed on a case-by-case basis by the conqusiattiatrists at the Cullen

Centre using agreed guidelines for suitability
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« No visual or motor impairments
* No history of epilepsy, neurological illness obstance use
* No learning difficulties as defined by estimatedtiNnal Adult Reading Test

(NART). 1Q score of 70 or over.

No history of brain injury

* Over eighteen

No prior experience of being tested on the NARTAE or CANTAB

Recruitment Procedures

Participants from the AN group will be recruiteddbgh clinicians within the service.
Clinicians will be made aware of inclusion/exclusioriteria and be asked to give an
information letter to suitable candidates invitithggm to contact the lead researcher if
interested in participating. This will either bendoat the end of the triage assessment
process or during active treatment. Participamdsfthe control group will be recruited
either via a poster (NHS staff) or a presentatieBSKAG) requesting they contact the

lead researcher for further information if inteegsin participating.

If participants contact the lead researcher exprgsaterest they will be given further
information over the telephone about the study @it rights. If willing to take part
they will be invited to the Cullen Centre for a oo appointment (AN group) or

assessment session followed by second appointwamtir¢l group).

Measures
Diagnostic measures will be used to establish gichiexclusion criteria and measures

examining set shifting will be used to explore tbsearch hypothesis.
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Diagnostic measures:

Eating disorder The Eating Disorder Examination QuestionnairBEE)) is a valid

and reliable measure for screening for eating dex@. The full version (EDE) has been
used in previous research and the EDE-Q has bédelateal against this, this allows for
some comparison of data.

Psychiatric illness—Both groups will be screened using the Structu@ahical

Interview for DSM Axis | Disorders (SCID-1) and ti&ructured Clinical Interview for
DSM Axis Il Personality Disorders Personality Quashaire. (SCID-II PQ). It is hoped
that CG participants will be without any psychiatdifficulties (initial recruitment
information will state this clearly) and followintpe triage assessment process any co-
morbidities in the AN group should have been hgjhtied, so administering these test
should not be a lengthy process. This has beenrstmWwe reliable, valid and again has
been used in previous research.

Premorbid IQ— This will be assessed using the National Addadtng Test (NART).
This is not the most recent assessment tool forsaresy premorbid 1Q however the
CANTAB uses this for co-varying for 1Q; it has beshown to be reliable, valid and
used in previous research.

Mood and anxiety- These will be measured in all participants bilitmot be exclusion

criteria due to the high incidence of comorbidity AN. They will be co-varied in
analysis if necessary. They will be measured ugiegHADS as this is a brief measure
that it reliable, valid and used in previous reskar

Socio-economic Status Socio-economic status will be assessed as ibbas shown

that a possible SES bias exists within the anoneapulation and therefore this needs to
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be accounted for and excluded as a possible saireariability (Hoek, 2002). The
Carstairs and Morris deprivation index will be usedthis.

lliness information- The severity of iliness, age of onset and illndagation will be

recorded to enable the characteristic of the ANugrim be assessed.

Set shifting measures:

Cambridge Neuropsychological Test Automated batt€ANTAB) — only the specific

sub test addressing set shifting will be used. Thtbke intra-extra dimensional set shift
(IED). The reasons for using this test of set sigfthave been discussed in the
introduction. It is important to note that thesstseare less speed dependent than other
measures of set shifting which allows speed of ggsimg difficulties to be excluded
from the measurement

Brixton Spatial Anticipation Test (BSAT)- The reasons for using this measure have

been discussed in the introduction. It has beewsho be a validated and reliable test.

Design
This will be a quasi-experimental between subjeletsign. The variables that will be
measured are: BMI, years of education, socio-ecoma@tatus, premorbid 1Q, IED

CANTAB score, BSAT score and HADS score.

Research procedures
Current height and weight for the AN participantdl e gathered from clinicians prior
to testing (with the participants’ permission);stimformation will be gathered from the

CG at the beginning of the session along with tmetion of structured exclusion
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questions. Both groups will then complete the SCIBrd SCID-II PQ, if any
participants are found to have any co-morbid diagedhen the session will end at this
point. Prior to the neuropsychological participargostcodes will be recorded to assess

their socio-economic status using the Carstairshaoidis deprivation Index

The neuropsychological component of the sessidrcaiisist of the following: NARS;
HADS, EDE-Q, BSAT and IED CANTAB scale. The sessstiould not take more than
an hour and a half to complete. The administrgpiatocol for all the measures will be

followed.

Justification of sample size
Previous studies into set shifting difficultiesAIN have found a variety of effect sizes
ranging from small to large. The following measuhese been used and have shown

the stated effect sizes (e.s.):

CANTAB small e.s.
BSAT small e.s.
Trail Making Test small e.s.
CatBat Task medium e.s.
Wisconsin Card Sort Test medium e.s.
Haptic lllusion Task large e.s.

6 Whilst clinicians should be excluding patientghniearning disabilities some could potentially

still be recruited. It is easier for both the r@sbar and participant if they only have to attené session,
premorbid 1Q will be measured at the start of thes®n and if necessary the data will be excluBed.
accurate comparison the same process will als@bgucted for the control group
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The CANTAB, as previously discussed, was only usecke on a possibly inappropriate
sample so may not reflect an accurate e.s. Manth@fother studies have used a

heterogeneous population and this may also halteeimfed e.s.

This study will take account of speed of processind have a better more rigorous
sample selection controlling for more variability san expect a large effect size. As
such the appropriate power calculation has bedonpeed assuming the following:
Statistic: One-tailed t-tests

Effect Size: Large (0.8)

Alpha: 0.05

Power: 0.80

Total sample size is: 42: 21 in the AN group and@dtrols

The Cullen Centre waiting list is currently 24 mimsso recruiting an appropriate sized
sample should not be problematic. If necessaryuiteeent within NHS Lanarkshire

will occur.

Settings and equipment

All assessments and interventions will be performeithin the Cullen Centre (NHS
Lothian) or in health clinics in NHS Lanarkshirehel CANTAB, BSAT, HADS and
NART can be supplied by the University of Glasgodll. other relevant diagnostic

assessments are available through NHS Lothian.
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Data analysis
Data will be analysed using SPSS. Assuming assomgpfior parametric analysis are
met, the mean scores on the sub test for setrghiibr the AN and control groups will

be compared for difference using t-tests.

There is high comorbidity in AN with depression aadxiety and it would not be

possible to recruit an adequate sample size ifedsppn and anxiety were exclusion
criteria (Wade et al., 2000; Kaye et al., 2004)pi2ssion and anxiety may influence the
test results; therefore in the event that thered#ferences in mood or anxiety scores

then these will co-varied in the analysis usinpAdiCOVA

Health and Safety Issues

Researcher safety issues
All work will be done in health clinics within norah hours of practice. Standard risk
protocols will be followed and administrative stafill be aware of appointment times

and length. This should minimise any potential tskhe researcher.

Participant safety issues

Participants will be attending health clinics ahd@d not be in any high-risk situation.

Ethical issues

Ethical approval will be sought from NHS Lothianthvia secondary site specified as

NHS Lanarkshire.

The following ethical issues need to be considéefdre commencing the study:
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1.

It is not anticipated that the procedures shouigseany distress in either group.
If any of the participants become distressed at@oigit during the procedures
then the testing will stop and their distress Wwél managed within the session. If
they require further assistance then they will fiered the opportunity to speak
to a clinician on site.

If any mental health difficulties are highlightedr fthe control group then they
will be encouraged to contact their GP. This wél discussed with them before
consenting to the study.

If further difficulties are highlighted for the Aroup then these will be shared
with their clinician, or GP if on the waiting lisThis will have been discussed
prior to commencing the study.

It will be clearly highlighted to potential pargants that their involvement is
completely optional and that opting out would in m@y impact on their
treatment or their place on the waiting list.

Data storage — data will be stored securely andhyanously. A locked filing
cupboard within the Cullen Centre will be used &lirdata storage and where
possible it will not be removed from there. All paipants will be given a
number as an identifier and only the lead researohié have access to the
corresponding names. If data is stored electrdgic&l will be password
protected and stored on a secure access comgduwar tlata is moved it will be
kept in a locked briefcase and if necessary storeal locked boot. This is in

keeping with NHS Lothian protocol for the transpairpatient information.
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Financial issues

The measures will not need to be purchased hovtbeerecording sheets may need to
be. There may be minimal costs for administrativgopses, including paper, envelopes
and stamps. Otherwise there are no foreseeablaoedinary costs involved. Trainee

travel costs should be minimal and will be covesgd\NHS Lanarkshire.

Timetable

August 2008
* Apply for ethics
September 2008
» Earliest possible date to begin recruitment of Abiug
» Start to perform assessment sessions
October 2008
e Start to recruit matched controls
» Start to perform diagnostic interviews and assessseEssions
* Research Progress Meeting
November 2008
» If recruitment is slow for AN group then considemmmencing secondary site
recruitment
January 2009
* Research Progress Meeting
* Complete Recruitment
February 2009

* Begin analysis
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* Begin writing up
April 2009
» First draft handed in

May 2009
* Research Progress Meeting

July 2009

* Final submission deadline

Practical Applications

This study would help to provide further clarityoai the neuropsychological profile of
AN. It may also help highlight the more specifididigs of set shifting that occur and
provide further evidence of the differences betwiendifferent sub types of AN. This
research could then help influence both furtheeaesh and direct clinical practice. This
may help understanding of the disparity that castdetween an AN patient’s thoughts
and their behaviour and possibly suggest new dmestfor future treatment. It would
also help to evidence the current use of cogniteraediation therapy that is being
trialled as a treatment approach and may suggegs wawhich this work can be
adapted (Tchanturia, Whitney, and Treasure, 20@6aiituria, Davies and Campbell,

2007).
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