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IntroductionIntroduction
•• BodyBody imageimage disturbancesdisturbances are are consideredconsidered oneone ofof thethe mainmain featuresfeatures ofof

eatingeating disordersdisorders

•• NeverthelessNevertheless, , thethe publishedpublished literatureliterature has has notnot stablishedstablished a a clearclear
associationassociation betweenbetween EatingEating DisordersDisorders andand bodybody imageimage disturbancesdisturbances

•• SomeSome authorsauthors havehave explainedexplained thesethese resultsresults stressingstressing thethe factfact thatthat
body image may be considered more a state than a trait and may body image may be considered more a state than a trait and may 
change according to situational or emotional variableschange according to situational or emotional variables

•• Several studies have analysed the possible impact of exposure toSeveral studies have analysed the possible impact of exposure to
specific objects or situations on the stability of the body imagspecific objects or situations on the stability of the body imagee

•• These studies suggest that body image, or some of its componentThese studies suggest that body image, or some of its components,        s,        
can indeed be understood as a statecan indeed be understood as a state
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ObjectiveObjective

To assess the validity of virtual environments To assess the validity of virtual environments 
representing situations that are emotionally representing situations that are emotionally 
significant to patients with eating disorders significant to patients with eating disorders 
to produce changes in mood and anxiety levelsto produce changes in mood and anxiety levels

This study is the previous step of a wider This study is the previous step of a wider 
research project analysing the influence of the research project analysing the influence of the 
situation to which patients are exposed on their situation to which patients are exposed on their 
performance on body image estimation tasksperformance on body image estimation tasks
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Virtual irtual environmentsenvironments
Previous studies have noted that patients with ED show anxiety Previous studies have noted that patients with ED show anxiety 
on seeing highon seeing high--calorie calorie foodfood and in situations in which their body and in situations in which their body 
is displayed or in which they come into contact with other is displayed or in which they come into contact with other peoplepeople.  .  

Variables and conditions: Variables and conditions: 
-- Variable Variable ““FoodFood””

. No food. No food

. High. High--calorie food: hamburger, pizza and cola calorie food: hamburger, pizza and cola 

. Low. Low--calorie food: salad, apple and watercalorie food: salad, apple and water
-- Variable Variable ““PeoplePeople””

. No other people present . No other people present 

. Other people present. Other people present
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Reapeated measures design (2x3)
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Restaurant with Restaurant with 
highhigh--calorie calorie 
foodfood

Restaurant with Restaurant with 
lowlow--calorie foodcalorie food

SwimmingSwimming--poolpoolOtherOther peoplepeople
presentpresent

Kitchen with Kitchen with 
highhigh--calorie calorie 
foodfood

Kitchen with Kitchen with 
lowlow--calorie foodcalorie food

LivingLiving--roomroomNo No otherother
peoplepeople
presentpresent

HighHigh--caloriecalorie
foodfood

LowLow-- caloriecalorie
foodfood

No foodNo food

NewNew environmentsenvironments



HypothesisHypothesis

•• If food constitutes an aversive, anxietyIf food constitutes an aversive, anxiety--provoking provoking 
stimulus for people with ED, exposure to virtual stimulus for people with ED, exposure to virtual 
situations in which subjects must eat different types of situations in which subjects must eat different types of 
food (high or low calorie) will increase their level of food (high or low calorie) will increase their level of 
anxiety and depression compared with the neutral anxiety and depression compared with the neutral 
situation (livingsituation (living--room) room) 

•• If subjects with ED experience higher levels of stress in If subjects with ED experience higher levels of stress in 
social situations and situations that involve scrutiny by social situations and situations that involve scrutiny by 
others, exposure to these types of situation will increase others, exposure to these types of situation will increase 
their level of anxiety and depression compared with the their level of anxiety and depression compared with the 
neutral situation (livingneutral situation (living--room) room) 

Departamento de Personalidad, Evaluación y Tratamientos Psicológicos



ProcedureProcedure
The study was carried out in two stages: The study was carried out in two stages: 

First stage First stage 
•• Administration of the selfAdministration of the self--report questionnaires: EDIreport questionnaires: EDI--2 (Eating 2 (Eating 

Disorders Inventory) and STAIDisorders Inventory) and STAI--T (Trait Anxiety Inventory)T (Trait Anxiety Inventory)
•• Each subject was then measured and weighed individually and theiEach subject was then measured and weighed individually and their r 

body mass index (BMI) calculated body mass index (BMI) calculated 

Second stageSecond stage
•• The neutral environment (baseThe neutral environment (base--line) is administered and the subject line) is administered and the subject 

filled up the STAIfilled up the STAI--S (State Anxiety Inventory) and the CDB (a S (State Anxiety Inventory) and the CDB (a 
depression scale)depression scale)

•• Then, the five virtual environments (experimental conditions) arThen, the five virtual environments (experimental conditions) are e 
randomly administered. In the interval between the presentationsrandomly administered. In the interval between the presentations of of 
each environment, the subject filled up the STAIeach environment, the subject filled up the STAI--S (State Anxiety S (State Anxiety 
Inventory) and the CDB (a depression scale)Inventory) and the CDB (a depression scale)
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SubjectsSubjects

•• 30 women with a prior diagnosis of eating disorder (17 30 women with a prior diagnosis of eating disorder (17 
with anorexia nervosa, 11 with bulimia nervosa and 2 with anorexia nervosa, 11 with bulimia nervosa and 2 
with nonwith non--specific eating disorder) specific eating disorder) 

•• Ages ranging from 16 to 32 (mean= 20.57; s.d.= 4.15) Ages ranging from 16 to 32 (mean= 20.57; s.d.= 4.15) 

•• The patients were from hospital The patients were from hospital centrescentres and private and private 
clinics in Barcelonaclinics in Barcelona
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InstrumentsInstruments

•• EDIEDI--2 (Eating Disorders Inventory2 (Eating Disorders Inventory--2). D.M. Garner. Spanish 2). D.M. Garner. Spanish 
adaptation by S. Corral, M. Gonzalez, J. adaptation by S. Corral, M. Gonzalez, J. PerePereññaa & N. & N. SeisdedosSeisdedos
(1998): self(1998): self--report questionnaire for the evaluation of symptoms that report questionnaire for the evaluation of symptoms that 
normally accompany anorexia nervosa and bulimia nervosanormally accompany anorexia nervosa and bulimia nervosa

•• STAI (STAI (StaitStait--Trait Anxiety Inventory). C.D. Trait Anxiety Inventory). C.D. SpielbergerSpielberger, R.L. , R.L. GorsuchGorsuch
and R.E. and R.E. LusheneLushene. Spanish adaptation by N. . Spanish adaptation by N. SeisdedosSeisdedos (1988): (1988): 
anxiety questionnaire anxiety questionnaire 

•• CDB (CDB (TheThe Barcelona Barcelona DepressionDepression Questionnaire). Questionnaire). B. PB. Péérez, J. rez, J. 
GutiGutiéérrezrrez--Maldonado and M. Maldonado and M. FerrerFerrer--GarcGarcííaa (2004): Self(2004): Self--report report 
instrument for measuring variations in depressed moodinstrument for measuring variations in depressed mood
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ResultsResults II
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RepeatedRepeated measuresmeasures analysisanalysis::
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,049,0494,230 4,230 SwimmingSwimming
pool pool –– Living Living 
roomroom

,001,00114,954 14,954 High calorie High calorie 
restaurant restaurant ––
Living roomLiving room

,077,0773,357 3,357 Low calorie Low calorie 
restaurant restaurant ––
Living roomLiving room

,001,00113,120 13,120 High calorie High calorie 
kitchen kitchen ––
Living roomLiving room

,216 ,216 1,599 1,599 Low calorie Low calorie 
kitchen kitchen ––
Living roomLiving room

SignificationSignificationFFSTAISTAI--SS

STAISTAI--SS



Results II
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Situations
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,,119 119 2,585 2,585 SwimmingSwimming
pool pool –– Living Living 
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,021,0215,933 5,933 High calorie High calorie 
restaurant restaurant ––
Living roomLiving room
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Living roomLiving room

,012,0127,187 7,187 High calorie High calorie 
kitchen kitchen ––
Living roomLiving room

,475 ,475 ,523 ,523 Low calorie Low calorie 
kitchen kitchen ––
Living roomLiving room

SignificationSignificationFFSTAISTAI--SS
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DiscussionDiscussion

•• According to the first hypothesis, virtual environments in whichAccording to the first hypothesis, virtual environments in which subjects subjects 
have to eat highhave to eat high--calorie food (the kitchen and restaurant with highcalorie food (the kitchen and restaurant with high--calorie calorie 
food) caused significant increases in the levels of anxiety and food) caused significant increases in the levels of anxiety and more more 
depressed mood compared with the neutral situation (the livingdepressed mood compared with the neutral situation (the living--room) room) 

•• With reference to the second hypothesis, either the restaurant wWith reference to the second hypothesis, either the restaurant with highith high--
calorie food and the swimmingcalorie food and the swimming--pool situation significantly increases the pool situation significantly increases the 
level of anxiety compared with the neutral environment. Among thlevel of anxiety compared with the neutral environment. Among the e 
situations with people only the restaurant with highsituations with people only the restaurant with high--calorie food significantly calorie food significantly 
produces a more depressed mood compared with the neutral environproduces a more depressed mood compared with the neutral environmentment

•• The fact that the restaurant with lowThe fact that the restaurant with low--calorie food did not increase anxiety calorie food did not increase anxiety 
and depression levels compared with neutral environment and thatand depression levels compared with neutral environment and that there there 
are not great differences between the results obtained after visare not great differences between the results obtained after visiting the highiting the high--
calorie restaurant and the highcalorie restaurant and the high--calorie kitchen suggest that the presence of calorie kitchen suggest that the presence of 
people produces important mood changes only when it implies the people produces important mood changes only when it implies the 
exposition of the body both by the patient and by the others (boexposition of the body both by the patient and by the others (body image dy image 
dissatisfaction and social comparison)dissatisfaction and social comparison)
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ConclusionConclusion
•• Virtual reality is a valid technology particularly useful for siVirtual reality is a valid technology particularly useful for simulating mulating 

everyday situations that may provoke emotional reactions, such aeveryday situations that may provoke emotional reactions, such as s 
anxiety and depression, in patients with Eating Disordersanxiety and depression, in patients with Eating Disorders

•• Virtual environments in which subjects are obliged to ingest higVirtual environments in which subjects are obliged to ingest highh--
calorie food provoke the highest levels of state anxiety and calorie food provoke the highest levels of state anxiety and 
depression depression 

•• Virtual environments with people only produce significant mood Virtual environments with people only produce significant mood 
changes when it involves the scrutiny of own body by others and changes when it involves the scrutiny of own body by others and 
where body image dissatisfaction and negative social comparison where body image dissatisfaction and negative social comparison 
easily appeareasily appear

•• Certain changes may be introduced in the environments in order tCertain changes may be introduced in the environments in order to o 
increase the impact that the presence of people has on the patieincrease the impact that the presence of people has on the patientsnts
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BIAS (BIAS (BodyBody ImageImage AssessmentAssessment Software)Software)

See video
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BIAS: BIAS: PsychometricalPsychometrical propertiesproperties
ResultsResults: : 
•• TheThe BIAS BIAS isis a a goodgood measuremeasure ofof perceivedperceived bodybody imageimage andand ideal ideal bodybody imageimage
•• HighHigh ConvergentConvergent ValidityValidity::

r = 0,397; p < 0,001r = 0,397; p < 0,001
PerceptualPerceptual distortiondistortion

r = 0,721; p < 0,001r = 0,721; p < 0,001r = 0,641; p < ,001r = 0,641; p < ,001r = 0,687; p < 0,001r = 0,687; p < 0,001
BodyBody dissatisfactiondissatisfaction

BIABIA--R R EDIEDI--2 (BD)2 (BD)BSQBSQBIAS:BIAS:

•• GoodGood DiscriminantDiscriminant ValidityValidity ((highhigh probabilityprobability ofof ED ED vsvs no ED) no ED) 
–– BodyBody dissatisfactiondissatisfaction(t = (t = --3,214; p =  0,008 )  3,214; p =  0,008 )  
–– PerceptualPerceptual distortiondistortion (t = (t = --2,239; p = 0,046)2,239; p = 0,046)

•• HighHigh ReliabilityReliability: : CronbachCronbach’’s Alpha =s Alpha = 0,85280,8528
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