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Preface

Paper 1

Paper 1 presents a systematic review of the literature examining child and adolescent athletes
and non-athletes on a measure of body image dissatisfaction (BID). BID is a key risk factor
for the development of an eating disorder (ED) and commonly develops in childhood and
adolescence. Child and adolescent athletes may be at a heightened risk of developing BID as
a result of the unique weight, nutrition, and body composition pressures within the sporting
environment. Despite this, the majority of research examining BID amongst athletes is
conducted with adult or young adult samples. Therefore this review aimed to synthesise
research within child and adolescent samples, to provide a snap shot of the literature in this
field and offer insight into what additional research may be beneficial. This review also
aimed to assess the methodological quality of the studies, and to explore how the quality of
studies impacts the conclusions we can make from the review findings. To answer the review
question literature searches were conducted across five electronic databases. Inclusion and
exclusion criteria for paper eligibility was applied to potentially relevant papers. Eleven
studies were eligible for review, and were quality assessed using the Newcastle -Ottawa
Quality Assessment Scale. The quality assessment found that most studies were of ‘fair’ or
‘poor’ methodological quality. Two studies were deemed to be of ‘good’ methodological
quality. The results of the studies reviewed were synthesised with the quality assessment.
Results indicated that athletes (engaging in structured and competitive sports) may have some
level of protection from BID, with non-athletes experiencing greater BID than their athlete
peers. Results found that females experience greater BID than their male peers, regardless of

athletic status. However, no firm conclusions could be made about the impact of age, sport



type or level of competition on BID. The findings of this review indicate that further, better
quality research is needed within the field of BID amongst child and adolescent athletes and
non-athletes, and a number of recommendations have been suggested. The findings that non-
athletes appear to experience greater BID than their athletic peers have a number of
implications for the identification, prevention, and reduction of BID amongst children and
adolescents in non-sporting contexts such as educational settings. Therefore, there are
implications for educational policy and curriculums for the inclusion of body image and its
associated difficulties. Review findings also offer some implications for the role of physical

activity as a intervention aimed at reducing BID amongst child and adolescents.

Paper 2

Paper 2 presents an experimental study of the link between disgust and body image in a
sample of undergraduate students who have high eating disorder (ED) symptomatology and
low ED symptomatology. Body image dissatisfaction (BID) is a key risk factor for the
development and maintenance of an ED. A key factor in the development of BID is ‘thin-
ideal internalisation’ (TII). TII refers to the extent to which an individual internalises socially
defined ideals of attractiveness (e.g., being thin). Recent theory and research has begun to
explore the role of the emotion disgust in the development and maintenance of BID.
Therefore, this study aimed to examine the role of disgust on a key factor of BID, TII. To
answer the research question, participants were experimentally induced in disgust using a
film clip validated to induce disgust (mood induction; MI). To overcome the issues
associated with self-reported measures (e.g., under or over-reporting) an implicit (not
explicitly expressed) measure of TII was used; the Implicit Association Task (IAT). Based on
a measure of ED symptomatology, 181 students were allocated into a ‘high’ or ‘low’” ED

condition and were then induced in disgust or a neutral emotional state. Participants then



completed an implicit association task (IAT) to measure TII. Statistical analysis indicated that
as expected, participants in the high ED group experienced greater implicit TII than those in
the low ED group. Analyses revealed that those in the disgust MI experienced greater implicit
TII than those in the neutral MI. Contrary to expectations, it was also found that MI and TII
did not depend on ED condition. Findings suggest that experiencing disgust is associated
with greater TII, regardless of whether an individual has symptoms of an ED or not. Given
that this appears to be the first study to present such findings, the study requires replication
and implications are tentative in nature. However, the novel study findings present a number
of potential implications for clinical practice, including a greater role for disgust in
assessment and intervention for BID and EDs. There are also potential implications for the
theoretical understanding of the development of BID and the mechanisms of emotional
processing (e.g., the implicit nature of emotions). A number of recommendations for future

research have also been presented.
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Abstract
Body image dissatisfaction (BID) commonly develops in adolescence. Young athletes may
be at a greater risk of developing BID than their non-athlete peers as a result of the unique
pressures of sporting contexts. This paper presents a systematic review of the recent literature
comparing athlete and non-athlete children and adolescents on a measure of BID, to explore
the current status of BID in young male and female athletes. Literature searches were
conducted across five electronic databases. Eleven studies were narratively synthesised, and
quality assessed using the Newcastle-Ottawa Quality Assessment Scale (NOQA). Most
studies were assessed to be of ‘fair’ or ‘poor’ quality, with two studies deemed to be of
‘good’ methodological quality. Results indicated that engaging in structured and competitive
sports may provide some buffer from BID, and that females experience greater BID than their
male peers regardless of athletic status. However, no clear pattern relating to the impact of
age, sport type or competition on this buffer could be established. Further robust research
within this field is warranted. Implications of the findings for BID in children and adolescents
are discussed, along with future directions for research.

Keywords: Children and adolescents, body image, athletes, systematic review
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1 Introduction

1.1 Body Image

Body image is described as a multifaceted construct that focuses on the body’s
function and appearance (Sabiston et al., 2019). Cash and Smolak (2011) described four main
dimensions to body image: perception (how an individual sees their appearance and body’s
function), cognitive (how an individual thinks about their body appearance and function),
affective (how an individual feels about their body appearance and function) and behavioural
(resulting behaviours from the other three dimensions). One of the most empirically
supported theoretical frameworks for understanding body image dissatisfaction (BID) is the
sociocultural model (Cafti et al., 2005; Holland & Tiggemann, 2016; Tiggemann & Slater,
2013). This theory postulates that societal ideals of beauty exist within cultural norms which
are then transmitted through various sociocultural channels and internalised by individuals.
Thus, an individual’s sense of body satisfaction or dissatisfaction is based on the extent to
which the individual perceives themselves to meet or not meet the societal ideal (Cash &
Smolak, 2011). Research has indicated that this theory can explain the emergence of BID at a
cognitive level (awareness of thin-ideal standards and internalisation of standards), perceptual
level (perceived pressures to be thin), affective level (feeling dissatisfied with one’s body)
and behavioural level (through dieting or other weight control behaviours) (Cafri et al.,
2005).

Over the past 20 years, research examining BID has predominately focused on
females and ‘thin-ideal internalisation’ (Ralph-Nearman & Filik, 2020). Thin-ideal
internalisation (TII) refers to the extent to which an individual internalises socially defined

ideals of attractiveness and engages in behaviour that aims to move them closer to the ideal
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body (Thompson & Stice, 2001). Research has indicated that TII plays a central role in the

development and maintenance of BID (Cafri et al., 2005).

1.2 Body Image and Eating Disorders

Research has evidenced BID to be a key predictor of eating disorders (EDs; Tolosa-
Sola et al., 2019). This has been established across samples; including females and males,
individuals who identify as transgender, and pregnant individuals (Dakanalis et al., 2015;
Shloim et al., 2015; Witcomb et al., 2015). Despite this, BID remains for up to two thirds of
individuals following cognitive behaviour therapy for EDs (CBT-E; Fairburn, 2008).
Consequently, BID remains a priority for public health organisations due to the associated

risks and potential link to developing an ED (Yager & O’Dea, 2010).

1.3 Body Image and Athletes

There has been an increase in empirical interest in the area of athletes and EDs in
recent years (Rousselet et al., 2017). Anecdotally, there has also been an increased media
interest (e.g., ‘Freddie Flintoff: Living with Bulimia’; Mackenzie-Betty & Leach 2020).
Given the body, weight, eating and performance pressures that athletes experience, they have
been identified as an at-risk population for the development of BID and EDs (Petrie &
Greenleaf, 2007). Athletes are also at risk of developing relative energy deficiency in sport
(RED-S) as a result of restricted eating and overtraining (intentionally or unintentionally;
Logue et al., 2018). RED-S is a condition of low energy availability of athletes which can
have an adverse impact on bodily systems and long term health (Mountjoy et al., 2015).

Athletes are subject to pressures to lose weight or body fat in an attempt to enhance

sport performance (Reel, 2011), and in certain sporting environments, are exposed to pre-
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determined weight standards that they must adhere to (Petrie et al., 2007). Athletes may also
be subjected to strict nutritional programmes, particularly in sports where restrictive diets are
part of the strategy for aesthetic, body composition or weight category purposes such as
gymnastics, swimming and wrestling (Sundgot-Borgen & Torstveit, 2010). Furthermore,
athletes may be required to wear uniforms which are revealing or tight fitting (e.g. swimming
costume) (DiPasquale & Petrie, 2013). Such uniforms may be a source increased self-
consciousness, BID and unhealthy body comparisons (Reel, 2011; Thompson & Sherman,
2011). These factors may elicit BID and motivation for unhealthy weight loss practices such
as losing weight too quickly, self-induced vomiting or the use of laxatives or diuretics in an
attempt to enhance sporting performance.

Research indicates that athletes also experience weight and body image pressure
within the sporting environment, both from coaches and teammates (Thompson & Sherman,
2011). The greater the pressure perceived from coaches, teammates, family members and
fans, the greater the BID and increased engagement in weight-loss behaviours (Anderson et
al., 2012). Although research has indicated that sport-specific risk factors have been more
present for female athletes, males report experiencing such pressures too (Galli & Reel,
2009).

A previous systemic review conducted by Varnes et al. (2013) examined studies
between 1997 and 2012 comparing body image concerns among college athletes and non-
athletes. However, there are a number of limitations to this review. Although authors mention
an evolving ‘new body ideal’, emerging evidence indicates that sociocultural body shape
ideals have continued to change since 2012, with many women seeking a more muscular
appearance, termed ‘thin-muscularity-ideal’ (Ralph-Nearman & Filik, 2020). Additionally,
Varnes et al. (2013) did not include males in their sample. This is reflective of the literature

within this field where a meta-analysis of BID and EDs in male athletes indicated that only
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19.2% of included studies assessed males (Hausenblas & Downs, 2001). Despite this,
research has evidenced that BID is prevalent among males (McCabe & Ricciardelli, 2004).
More recently, there have been empirical and theoretical advances which has allowed for a
more accurate understanding of BID amongst males (Bassett-Gunter et al., 2017). For
example, examination of ‘muscle dysmorphia’, a condition characterised by an interpretation
of one’s body size as both small and weak, even though they may appear to be of normal
weight or highly muscular (Pope et al., 2005). These emergences in the literature have led to
the validation of new outcome measures assessing BID amongst men (Ralph-Nearman et al.,
2018). Thus, a systematic review including male and female samples, synthesising any

potential theoretical and empirical emergences is warranted.

1.4 The Importance of Focusing on Children and Adolescents

Within the field of BID and EDs, child and adolescent (CAA) athletes have been one
of the least researched (Thompson & Sherman, 2014). Despite this, research indicates that
most athletic participation and competition takes place during adolescence or early adulthood
(Byrne & McLean, 2001). Many adult athletes at the highest level of competition have access
to multiple professionals such as sports medicine physicians, nutritionists and psychologists.
However, this is often not the case for CAA athletes. Thus, CAA athletes may have the same
risk factors for BID development as adults, with less and poorer informed professional
support (Thompson & Sherman, 2014). CAA athletes also carry a further risk to that of adult
athletes as a result of biological and developmental changes. The onset of puberty occurs
during adolescence and young athletes often experience changes in their body which contrast
with expectations set in sports, where being as lean as possible is the ideal (Sundgot-Borgen
et al., 2013). Such experiences may contribute to a discrepancy between perceived and ideal

body weight, which may elicit BID. Additionally, CAA athletes are at a high risk age for
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developing an ED when they first begin or become serious about a sport (Thompson &
Sherman, 2014). Anorexia nervosa (AN) and bulimia nervosa (BN) (where BID is a key
diagnostic criterion) commonly begin during adolescence (APA, 2013), increasing the risk of
onset for those within this developmental stage. Furthermore, the onset of disordered eating
amongst adult athletes is most commonly observed during their adolescence (Thompson et
al., 2014). Thus, in order to prevent and intervene in reducing the impact of potential risk
factors such as BID, research and reviews must focus on CAA.

This review asks the question: what are the differences on a measure of BID, if any,

between athlete and non-athlete CAAs?

1.5 Rationale for Review Question

Research indicates that CAA athletes may be at a significant risk for the development
of BID. This review will provide a snapshot of the literature surrounding BID amongst CAA
athletes and non-athletes, and provide insight into what additional research is warranted to
further our understanding of BID within this field. Furthermore, the literature discussed
above indicates that there may be more nuance to how we understand BID across genders.
Thus, a systematic review inclusive of gender is necessary to explore and report on any new
emergences within the field. The implications of these findings may have a role in the
development of evidence-based guidelines for educational institutions, coaches, and sports

medical care teams in identifying and preventing BID and EDs.

1.6 Objectives
This systematic review aims to answer the review question stated above. A secondary

aim is to assess the methodological quality of the studies included within the review, explore
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how these impact on the conclusions we can draw from review findings and inform

recommendations for future research and reviews.

2 Methods
The methods undertaken in this review adhered to the guidelines in the Preferred
Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement (Page et

al., 2020). This review was not registered with PROSPERO.

2.1 Search Process

Searches were carried out and inclusion/exclusion criteria applied by the first author
(see Table 1 and Table 2). Inclusion criteria were applied to the study search based on
Population, Intervention, Comparison, Outcome, Study and Setting framework (PICOSS;
Amir-Behghadami & Janati, 2020). In keeping with relevant literature in this area ‘athlete’
was defined as an individual participating in structured competitive physical activity that is
governed by rules (Fox et al., 2000). Given there was no rationale to exclude papers based on
publication date, all papers that met eligibility criteria were included. Studies that were not
published as full reports were excluded given that it could not be determined whether they
met inclusion criteria. In an attempt to reduce publication bias grey literature was included.
The Open Access Theses and Dissertations (OATD) database was included as an accessible

method of reaching grey literature.



Table 1
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Inclusion Criteria Based on Population, Intervention, Comparator, Outcome, Study Design,

Setting (PICOSS)

PICOSS Inclusion criteria

Population(s) Male and/or female athletes and non-
athletes aged 18 years old or younger

Intervention(s) Any

Comparator(s) Non-athletes aged 18 years old or younger
compared explicitly with athletes aged 18
years old or younger on a measure on body
image

Outcomes Any validated measure of body image

Study design Any quantitative study

Setting

Any




Table 2

Exclusion Criteria

18

Criteria Exclusion

Study design Qualitative research

Type of publication Not published as full reports (e.g.
conference abstracts)

Language Any language other than English

Publication date

None

Search terms were derived from systematic reviews within the area of body image and

EDs (see Table 3).
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Table 3

Body Image and Athlete Search Terms Entered into Electronic Databases

Search Terms

Body dissatisfaction
Body satisfaction
Body esteem

Muscle dysmorphia
Muscle dysphoria
Bigorexia

Muscle dissatisfaction
Fat dissatisfaction
Weight dissatisfaction

Athlete

Note. Boolean operators “AND” and “OR”, truncation symbol and proximity operators were
utilised to improve search precision. Search terms were modified according to each

database’s unique search engine features.

Search terms were entered into five electronic databases; PsycInfo, Medline, Scopus,
Web of Science and OATD, covering dates up to and including 2020 (see Appendix B for
database syntax). Databases were searched in November 2020, and re-searched in May 2021

to ensure any new papers were identified. In total, 2735 records were identified. All titles and
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abstracts were screened for study relevance and full texts of the relevant abstracts were then

assessed for eligibility against the inclusion/exclusion criteria (see Figure 1). Overall, 11

studies were included for review.

Figure 1

PRISMA Flow Diagram of Review Search Process

Identification of studies via databases

Records removed before
screening:
Duplicate records removed
(n=1265)
Records marked as ineligible
by automation tools (n = 0)
Records removed for other
reasons (n = 0)

Records excluded
(n=1252)

Studies not retrieved:

e Dissertation not accessible (n = 1)
¢ No response from author (n = 5)

e  Prohibitive cost (n = 2)

Records identified from:
c Psyclinfo (n = 752)
o Medline (n = 407)
"g' Web of science (n = 635)
= Scopus (n = 775)
T OATD (n = 166)
§ Databases Total (n = 2735)
)
Records screened
(n=1470)
Studies sought for retrieval
o (n=38)
c
c
7}
: '
[}
(/2]
Reports assessed for eligibility
(n=210)
N’
i Studies included in review
s (n=11)
©
=

Reports excluded:

e Participants >18 years old (n = 55)

Did not compare measure of body image between
athlete and non-athletes (n = 11)

No non-athlete comparator (n = 53)

No non-athlete comparator <18 years old (n = 6)
No measure of body image (n = 8)

Not empirical research (n = 7)

Not available in English ( n = 25)

Did not meet athlete definition criteria (n = 31)

Qualitative analysis (n = 1)
¢ No statistical analysis (n = 2)
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2.2. Data Extraction

To reduce the possibility of researcher bias and to be blind to study quality, data
extraction was conducted prior to quality assessment (QA; Boland et al., 2017). The first
author extracted the data and a supervisory researcher checked the data extraction method
and the extraction domains. Data was extracted from each paper with customised data

extraction forms as recommended by Boland et al. (2017; see Appendix C).

2.3 Quality Assessment Tool

The Newcastle- Ottawa Quality Assessment Scale (NOQA) for cross-sectional studies
(Modesti et al., 2016) was customised to assess risk of bias (see Appendix D). Scores were
converted to Agency for Healthcare Research and Quality (AHRQ) standards (good, fair, and

poor; see Appendix D for categorisations).

For each NOQA sub-category (e.g., ‘comparability’), studies could score up to two
stars if they fully met the criterion, one star if they partially met the criterion, or no stars if
they did not meet the criterion. Given all studies used self-report measures for body image
and the NOQA would have provided all studies with the same score, including this item
would have reduced the variability in quality ratings. Thus, this item was adapted to ensure
that psychometric properties of self-report measures were assessed. Furthermore, the NOQA
was customised to include the following: the quality and comprehensiveness of athlete and
non-athlete descriptors, whether the study controlled for age and/or gender of participants,

and whether the study included an a priori hypothesis about the difference between athletes
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and non-athletes on a measure of body image. These adaptations were conducted to
specifically address items related to risk of bias within the study design and context of the

present review, as recommended by AHRQ (Viswanathan et al., 2017).

2.4 Interrater reliability
A second reviewer quality assessed 25% of the included papers. The kappa
calculation between raters was 0.58, indicating moderate agreement (McHugh, 2012). Rating

variations were discussed until an agreement was reached.

3 Results
3. 1 Narrative Synthesis
The narrative synthesis presented throughout this review was conducted in line with
guidance outlined by Popay et al. (2006). Key elements of the narrative synthesis included
developing a preliminary synthesis, exploring relationships in the data and assessing the
robustness of the synthesis product. As recommended by Popay, these elements were

completed in an iterative manner.

For key characteristics of the included studies see Table 4.

Study Characteristics

Included studies were published between 1990 and 2018 and conducted in various
countries, with the majority within Europe, and one in Brazil (Neves et al., 2015). All studies
(except one which reported that all participants were Caucasian; Ferrand et al., 2009) failed
to report the racial demographics of participants. All studies were quantitative, cross-
sectional articles, published in peer-reviewed journals and utilised self-reported body image
outcome measures. Two studies recruited participants through sport coaches/teachers

(Francisco et al., 2013a; Salbach et al., 2007), four gained permission from a higher level
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(e.g., sport officials or coordinators; Ferrand et al., 2009; Francisco et al., 2013; Monthuy-
Blanc et al., 2010; Monthuy-Blanc et al., 2012) and five studies did not explicitly report the
sampling methodology (Benson et al., 1990; Ferrand et al., 2005; Martinsen et al., 2010;

Neves et al., 2015; Rosenvinge et al., 2018).

Participant Characteristics

Five studies included both males and females in their participant samples. The
remaining six included females. Four of the studies compared one athlete group with a
control non-athlete group, whilst seven compared two or more athlete groups with a non-
athlete group. Athlete samples engaged in various sports, although all 11 studies included
some description of dancers, gymnasts, or swimmers within their athlete samples. Descriptors
of non-athlete participants varied across the 11 studies. Non-athlete controls were defined as
high school students in eight studies. In one study the non-athlete condition included college
students and in two studies non-athlete control conditions included students that attended
physical education (P.E) classes but never organised sport. One study included patients with a
diagnosis of anorexia nervosa (AN) as an additional non-athlete comparator, and one study
included non-aesthetic sports as the non-athlete control group. Sample sizes across the studies

ranged from 64-966 participants.

Athlete Competitive Level. In nine of the included studies the athlete sample
consisted of individuals competing either nationally or internationally, fitting a description of
‘elite athlete’; an individual who trains and competes at the highest levels of their chosen
sport (Sands et al., 2019). Two studies included non-elite athletes, competing at district or

inter-district level.
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Age. The mean age of participants ranged from 12.5 years old to 16.5 years old. Two
studies provided an age range without reporting a mean or standard deviation. Seven studies
utilised participants within ‘late adolescence’ (aged between 15 — 19 years old; Sawyer et al.,
2012). Four studies included participants within ‘early adolescence’ (aged between 10-14

years old; Sawyer et al., 2012).

Outcomes of Included Review Studies

Four studies reported no significant difference between athlete and non-athlete
adolescents on BID. Contrastingly, four studies reported significant differences in BID
between athletes and non-athletes, and three studies reported mixed findings. Three of the
studies that reported significant differences found that athletes had greater BID than non-
athletes. Contrastingly, four studies reported that non-athletes had greater BID than athletes.
A variety of BID measures were utilised across studies, with the EDI-BD subscale being the

most frequently implemented.

Summary

The papers included within this review are heterogeneous in nature. The most
homogenous factors across papers are the type of study presented and the publication status.
The findings presented across papers produce inconclusive results in relation to the
differences in BID between CAA athletes and non-athletes. To explore the inconsistencies
amongst studies, studies will be quality assessed and results will be synthesised in the context

of the QA findings.
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Key Study Characteristics, Participant Characteristics, Study Outcomes and Quality Assessment of Included Studies within the Review
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Study Country of  BI Race  Mean age in years Sex Athlete sport Sample Outcome Effect QA
origin measure (SD) (s) size size  Rating
Rosenvinge Norway EDI-2- NR Control 15-16 F&M Individual and 966 Female: A(M=69,SD g= Good
et al. (2018) BD (NR) team sports =6.8), NA (M=10.6, 0.524
SD =8.0) p<.05
Athlete 15-16 Male: A(M=24,SD= g=
(E) (NR) 33, NA(M=4.1,SD 0421
=4.6)p < .01
Neves etal. Brazil BSQ NR Control 13.29 F&M Artistic 413 EA (M =65.18,SD = NR Poor
(2015) (1.61) gymnasts 24.34), NEA (M =
66.16, SD =25.81), NA
(M =68.63,SD=27),p
Athlete 12.57 = .628, ns
(NE) (1.84)
13.33
Athlete (1.86)

(E)
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Study Country of  BI Race  Mean age in years Sex Athlete sport Sample Outcome Effect QA
origin measure (SD) (s) size size  Rating
Francisco et Portugal CDRS NR Total 15.34 F&M Gymnasts 725 Females: EA (M =-.88, @ NR Fair
al. (2013) (2.12) Dancers SD=1.12), NEA (M =
-51,8D=1.19), NA
M=-81,SD=131)p
<.05

Males: EA (M =-0.11,

SD =0.83), NEA(M =

0.27, SD = 0.96), NA

(M=-17,8D=1.09),

ns
EA vs NEA (U=
3,768.50, p <.01)
Francisco et Portugal CDRS NR Control 14.58 F&M Gymnasts 227 Females: A (M =-0.55, d= Fair
al. (2013a) (1.81) Dancers SD=125),NAM=- .024
0.61,SD=134)U =
2425.50, ns
Athlete 15.35
(E) (2.73)

Males: A (M =-0.21, =
SD=0.89), NA(M=- .044
0.07,SD=1.17), U=

729, ns
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Study Country of  BI Race  Mean age in years Sex Athlete sport Sample Outcome Effect QA
origin measure (SD) (s) size size  Rating
Monthuy- France EDI-BD NR Control 14.60 F Ballet dancers 172 BA (M =10.28, SD = n= Poor
Blanc et al. (1.26) Basketball 7.33), BB (M =8.27, .02
(2012) players SD =6.62), NA (M =
8.32, SD = 6.60), ns

Ballet 13.59

(NE) (1.32)

Basketball 14.13

(NE) (1.28)
Monthuy- France EDI-BD NR Control 14.1 F Ballet dancers 180 Am=17),NA(n=6), = Fair
Blanc et al. >18 (1.3) Basketball 95% CI[0.57,4.26],p=  .005
(2010) players .38, ns

Athlete 14.1 Bm=52), BB (= 002

(NE) (1.4) 43), 95% CI1[0.42,3.55],

p=.72,ns
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Study Country of  BI Race  Mean age in years Sex Athlete sport Sample Outcome Effect QA
origin measure (SD) (s) size size  Rating
Martinsen Norway EDI-BD NR Control 15-16 F&M 50 different 961 Females: A (n = 36), NR Good
et al. (2010) >14 for (NR) sports NA (n=50), p<.01
girls and
>10 for Males: A (n=17), NA
boys Athlete 15-16 (n=21), p<.01
(E) (NR)
Ferrand et France BES Cauca Control 16.3 F Rhythmic 152 NA (M=473,58D = f= Fair
al. (2009) sian (.86) gymnasts 12.6), RG(M =494, 0.321
Synchronized SD=14.3),SS (M =
swimmers 38.8,SD=13.2),p <
Rhythmic 16.2 .001
Gymnasts (1.5)
(E)
Synchroni 15.8
zed (1.2)
swimmers

(E)
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Study Country of  BI Race  Mean age in years Athlete sport Sample Outcome Effect QA
origin measure (SD) (s) size size  Rating
Salbachet  Germany EDI-BD NR Control 14.9 Rhythmic 164 F2)=11.7, p <.001 f= Fair
al. (2007) (1.7) gymnasts 0.374
AN vs RG
Rhythmic 14.8 AN (M = 39.0, SD =
Gymnasts 2.1 12.8), RG (M =27.9, NR
(E) SD =10.7) p<.001
AN 15.5 RG vs NA
(1.5)
NA (M =31.9,58D =
12.6), RG (M =27.9, NR
SD =10.7), p = .240 ns
Ferrand et France BES NR Control 16.3 Synchronized 132 SS vs NA NR Poor
al. (2005) (1.1) swimmers
Sports where SS (M =38.26, SD =
weight is not 13.2), NA (M =46.72,
Synchroni 15.4 central SD=13.1), p <.001
sed (1.2)
Swimmers WNC vs NA, ns
(E)
16.5
WNC (E) (.93)
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Study Country of  BI Race  Mean age in years Sex Athlete sport Sample Outcome Effect QA

origin measure (SD) (s) size size  Rating
Benson et Switzerland EDI - NR Control 13.5 F Gymnasts 64 Significantly more NR Poor
al. (1990) BD (1.2) Swimmers swimmers reported a

Swimmers 12.8 (.9)
(E)

Gymnasts 12.5
(1.1)

mean = or > AN cut off
than NA or gymnasts, p
<.01

Note. SD = standard deviation; NR = not reported; A = athlete; NE = non-elite athlete; E = elite athlete; RG = rhythmic gymnasts; SS =
synchronised swimmers; WNC = weight not central sports; AN = Anorexia nervosa patients; BA = ballet dancer athletes; BB = basketball
players; F = female; M = male; QA = quality assessment; BSQ = Body Shape Questionnaire; CDRS = Contour Drawing Rating Scale; BES =
Body Esteem Scale (Canadian-French version); EDI-BD= Body dissatisfaction subscale of Eating Disorder Inventory; ns = non-significant
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3.2 Quality Assessment Narrative Synthesis

The methodological quality of studies included in this review were varied (see
Appendix E for QA scoring). Furthermore, three studies reported significant variability in
methodological rigour within QA sections, further contributing to quality inconsistencies
(Ferrand et al., 2005; Monthuy-Blanc et al., 2012; Neves et al., 2015). Overall, Neves et el.
(2015) and Ferrand et al. (2005) were assessed to be of ‘poor’ quality as a result of scoring 0
in the ‘comparability’ subscale. However, in other areas of the QA, these papers reflected
‘good’ and ‘fair’ quality. Additionally, Monthuy-Blanc et al. (2012) scored ‘good’ in

‘selection’ quality, ‘fair’ in ‘outcome’ quality and “poor’ in comparability quality.

All studies included representative samples of the target population. Additionally, all
but one study (Benson et al., 1990) reported the statistical test utilised to compare athlete and
non-athlete groups on a measure of body image (mainly t-tests or non-parametric t-test
equivalent). All studies included self-reported measures of body-image. The variety of these
measures and potential issues with their use will be discussed later in this review. Nine
studies (Ferrand et al., 2005; Ferrand et al., 2009; Francisco et al., 2013; Francisco et al.,
2013a; Martinsen et al., 2010; Monthuy-Blanc et al., 2010; Neves et al., 2015; Rosenvinge et
al., 2018; Salbach et al., 2007) described good psychometric properties of the tool and two
described the tool sufficiently. The majority of studies, with the exception of two (Neves et
al., 2015; Rosenvinge et al., 2018;), did not provide a justified and satisfactory sample size
with estimated power. Ferrand et al. (2005) appeared to be the only study to include an a
priori hypothesis about BID difference across athlete and non-athletes. The remaining studies
were exploratory in nature. Three studies included within the review controlled for potential

confounding factors of age and gender (Francisco et al., 2013a; Martinsen et al., 2010;
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Rosenvinge et al., 2018). Four studies controlled for age or gender (Ferrand et al., 2009;
Francisco et al., 2013; Monthuy-Blanc et al., 2010; Salbach et al., 2007) and four did not
control for any relevant factors (Benson et al., 1990; Ferrand et al., 2005; Monthuy-Blanc et

al., 2012; Neves et al., 2015).

Seven studies did not provide summary data of non-respondents (Benson et al., 1990;
Ferrand et al., 2005; Ferrand et al., 2009; Francisco et al., 2013; Francisco et al., 2013a;
Neves et al., 2015; Salbach et al., 2007). Four studies included a basic summary of non-
respondent characteristics (Martinsen et al., 2010; Monthuy-Blanc et al., 2010; Monthuy-
Blanc et al., 2012; Rosenvinge et al., 2018). Six studies included clearly specified and
defined descriptions of athlete and non-athlete samples (Ferrand et al., 2009; Martinsen et al.,
2010; Monthuy-Blanc et al., 2010; Monthuy-Blanc et al., 2012; Neves et al., 2015;
Rosenvinge et al., 2018), whilst five provided clearly defined descriptors of the athlete
sample but not for the non-athlete samples (Benson et al., 1990; Ferrand et al., 2005;

Francisco et al., 2013; Francisco et al., 2013a; Salbach et al., 2007).

3.3 Biases

Sample Bias

Half of the included studies utilised non-random sampling methodology, indicating
that some members of the athlete and non-athlete population are more or less likely to be
included than others. This may result in biased samples and less accurate representation of
the target population. Additionally, the remaining studies failed to report the sampling

methodology resulting in an inability to scrutinise the sampling methodology.
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The majority of studies did not provide summary data of non-respondents. Thus, it is
unclear whether response bias was influencing study participation and outcomes. Of those
studies which did provide non-respondent data, basic response rate information was
described by Rosenvinge et al. (2018), reducing the ability to assess response bias. The
remaining three studies all reported that a proportion of participants failed to provide
completed parental consent forms, indicating potential bias in participant responses towards
those who felt comfortable to request this from guardians or who had guardians who were

happy for their child to partake.

There is disparity amongst non-athlete definitions included in this review. For
example, some studies excluded participants in the non-athlete group who engage in any kind
of physical activity outside of mandatory physical education classes, whereas one study
utilised a control group of participants who engage in no aesthetic sports without exclusion
criteria for non-aesthetic sports (Francisco et al., 2013). The heterogeneity of non-athlete
definitions produces difficulties when synthesising and interpreting results as it is unclear
whether findings are confounded by the differences in non-athlete group variables (e.g.

amount of physical activity), reducing the reliability and validity of findings.

Measure Reliability and Validity

All BID measures were self-report, relying on the subjective experience of the CAA.
Thus, responses are open to social desirability bias, leading to under or over-reporting of
perceived undesirable attitudes (Latkin et al., 2017). This may reduce the validity of BID
outcomes. Issues surrounding the validity and reliability of measures within CAA and male

samples also limits the validity of review findings.
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The majority of studies in this review utilised the EDI-2-BD subscale to measure
BID. The EDI-2 has been widely used within CAA samples (Micali & House, 2011).
However, the suitability of the EDI-2 for CAAs has been questioned due to the level of
comprehension required to complete the questionnaire and the limited normative data
available for this age group (Thurfjell et al., 2004). Thus, validity of findings from studies
utilising this measure may be limited. Two of the studies utilising this measure included
males and females within their samples (Martinsen et al., 2010; Rosenvinge et al., 2018).
Research suggests that the underlying mechanisms driving BID in males and females may
differ, with young males being more likely to be focused on both losing weight and
increasing muscle size whilst females are more focused on losing weight (McCabe &
Ricciardelli, 2003). Furthermore, the EDI-BD assesses dissatisfaction with the hips, buttocks,
thighs and stomach, areas which research has shown to be more important in females than
males (Watkins & Lask, 2002). Thus, those studies which include male and female samples
and utilise the EDI-BD subscale may not be capturing valid responses of male BID across
athlete and non-athlete samples. Supporting this hypothesis, Martinsen et al. (2010) reported
that the BD subscale of the EDI-2 reported a lower reliability for athlete boys (o = 0.63) and
control boys (o = 0.75) than athlete and non-athlete girls (oo = 0.91). Martinsen et al. (2010)
edited two scale items for males (e.g., changed “I like the shape of my buttocks” to “I like the
shape of my upper body”) in an attempt to eliminate any reduction in item reliability and
validity. However, psychometric properties of the edited items were not reported, therefore it

remains unclear how valid or reliable these items are for the male sample.

Summary

The QA indicates that there is significant variability in methodological robustness of

the included studies, with the majority of studies reflecting ‘fair’ or ‘poor’ quality. The high
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variability in paper quality produces difficulties in drawing reliable conclusions about the
methodological quality of the study. Consequently, conclusions drawn from the studies
should be considered tentatively, particularly within papers of ‘poor’ quality. The QA
findings implicate multiple recommendations for future research to enhance methodological
quality which will be discussed later in this review. The findings of the included studies will

now be synthesised in the context of the QA.

3.4 Results Synthesis

Athletes vs Non-athletes on Measure of Body Image

Both methodologically ‘good’ quality studies (Martinsen et al., 2010; Rosenvinge et
al., 2018), found significant differences between male and female athletes and non-athletes
on a measure of BID, with non-athletes reporting significantly greater BID. The significant

difference reported by Rosenvinge et al. (2018) was found to be of a medium effect size.

The studies that scored ‘fair’ within the QA reported mixed findings. Three studies
reported non-significant differences between athletes and non-athletes on a measure of BID
(Francisco et al., 2013a; Monthuy-Blanc et al., 2010; Salbach et al., 2007). Contrastingly,
Ferrand et al. (2009) reported a significant difference with a medium effect size between non-
athletes, rhythmic gymnasts, and swimmers. Authors found that athlete swimmers
experienced greater BID than rhythmic gymnasts and non-athlete peers. Furthermore,
Francisco et al. (2013) found that there was a significant difference between elite athletes,
non-elite athletes, and non-athletes. However, this difference was only found in females, not

males.

Two methodologically ‘poor’ quality studies found no significant differences between

athletes and non-athletes (Monthuy-Blanc et al., 2012; Neves et al., 2015). Contrastingly,
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Benson et al. (1990) found a significant difference, with more athletes (swimmers) reporting
a mean BID score equal to or greater than the clinical cut off (for AN patients) than non-
athletes. Finally, Ferrand et al. (2005) found a significant difference between athletes
(swimmers) and non-athletes, but not between athletes where weight is not central and non-

athletes.

Gender

Of the methodologically ‘good’ quality studies, Martinsen et al. (2010) found
significant differences between male and female athletes and non-athletes BID, with more
females scoring above EDI-BD clinical cut off than males. Rosenvinge et al. (2018) did not
statistically compare male and female samples, therefore differences between genders could

not be determined.

Two ‘fair’ quality studies included males and females (Francisco et al., 2013;
Francisco et al., 2013a), whist three samples consisted of females only (Ferrand et al., 2005;
Monthuy-Blanc et al., 2010; Salbach et al., 2007). Although Francisco et al. (2013) and
Francisco et al. (2013a) controlled for gender, neither statistically analysed BID differences

between genders.

Three studies that were classified as ‘poor’ quality did not include male participants
(Benson et al., 1990; Ferrand et al., 2005; Monthuy-Blanc et al., 2012). Thus, it is
undetermined whether any differences would have been found between genders. Although
Neves et al. (2015) included a sample of male and females, no analysis was conducted to

determine whether there was any significant differences between genders.

Weight Sensitive Sports vs Non-Weight Sensitive Sports
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Both methodologically ‘good’ quality papers (Martinsen et al., 2010; Rosenvinge et
al., 2018) included athlete samples participating in a variety of weight sensitive (WS) sports
(where success requires leanness or a particular body appearance; Rosenvinge et al., 2018)
and less weight sensitive (LWS) sports and these were compared with non-athletes. However,
WS and LWS sports were not compared with non-athletes separately. Thus, it is unclear
whether there were differences between WS categories on BID. This remained the case when
examining studies of ‘fair’ methodological quality as no studies compared BID between WS

sports and LWS sports with non-athletes.

Two methodologically ‘poor’ studies directly compared WS and LWS sport athletes
with non-athletes on BID (Ferrand et al., 2005; Monthuy-Blanc et al., 2012). Ferrand et al.
(2005) found significant differences between synchronised swimmers (WS) and non-athletes,
but not between athletes participating in LWS sports and non-athletes. Authors found that
young athletes participating in WS sports experienced greater BID than those in LWS sports.
Contrastingly, Monthuy-Blanc et al. (2012) found no significant differences in BID between
ballet dancers (WS), basket-ball players (LWS) and non-athletes. The remaining three
methodologically ‘poor’ studies did not compare WS sports, LWS sports and non-athletes.
However, both athlete samples included within Benson et al. (1990) study would be
considered WS (swimmers and gymnasts). Authors found that there was a significant
difference in BID between swimmers, gymnasts, and non-athletes, with swimmers

experiencing greater BID than gymnasts and non-athlete controls.

Age

Methodologically ‘good’ papers included participants in ‘late adolescence’. Four of
the five ‘fair’ quality studies included participants in ‘late adolescence’ (Ferrand et al., 2009;

Francisco et al., 2013a; Francisco et al., 2013; Salbach et al., 2007). Monthuy-Blanc et al.
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(2010) examined participants in ‘early adolescence’ and reported no significant differences

between athletes and non-athletes.

Finally, three of the methodologically ‘poor’ papers included participants in ‘early
adolescence’ (Benson et al., 1990; Monthuy-Blanc et al., 2012; Neves et al., 2015), and one

included participants in ‘late adolescents’ (Ferrand et al., 2005).

4 Discussion
The primary aim of this review was to synthesise the most up-to-date research
comparing CAA athletes and non-athletes on a measure of BID. The majority of studies
included within the review were deemed to be of ‘fair’ or ‘poor’ methodological quality, thus
conclusions drawn from their findings should be made tentatively. Two papers were deemed
to be of ‘good’ quality. The implications of these higher quality papers will be now be

considered.

4.1 Athlete Versus Non-Athlete

The highest quality papers (Martisen et al., 2010; Rosenvinge et al., 2018) both
reported significant differences between athletes and non-athletes, with non-athletes reporting
greater BID than athletes. These findings appear consistent with a previous review comparing
BID amongst college aged female athletes and non-athletes between 1997 and 2012 (Varnes
et al., 2013). Moreover, the present findings are congruent with, and provide support for, a
previous review exploring weight-concerns and weight-control behaviour amongst elite
athlete adolescents (Werner et al., 2013). Werner found that the majority of studies indicated

a lower risk of athletes than non-athletes for weight concerns.

Contrastingly, studies of ‘fair’ methodological quality produced variable outcomes.

Several key factors may explain the differences in results found between ‘good’ and ‘fair’
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quality papers. Firstly, both Rosenvinge et al. (2018) and Martinsen et al. (2010) included
larger sample sizes than that of all methodologically ‘fair’ papers. This taken with the lack of
power analysis could indicate that the non-significant findings reported by three of the ‘fair’
quality papers were a result of the study being underpowered, thus, type two error. Secondly,
inconsistencies could be attributed to a difference in competition level between ‘good’ and
“fair’ quality papers. For example, Monthuy-Blanc et al. (2010) utilised a non-elite athlete
sample, in comparison to the elite samples utilised by Rosenvinge et al. (2018) and Martinsen
et al. (2010). The potential importance of competition level will be discussed in greater detail
below. Additionally, in contrast to findings within ‘good’ quality papers, Ferrand et al. (2009)
reported more swimmers than non-athletes had greater BID. Along with the factors noted
above, differences in outcomes may be related to measure construct disparities. Both
Rosenvinge et al. (2018) and Martinsen et al. (2010) utilised the EDI-BD subscale, in
comparison to Ferrand et al. (2009), which utilised the Canadian-French version of the body-
esteem scale. Despite all measures reporting adequate measure reliability, it is unclear
whether subtle differences in construct measurement (e.g., differences between body esteem

and body dissatisfaction) may have contributed to these inconsistent findings.

Only two of the studies which found a significant differences on BID between athletes
and non-athletes reported effect sizes or provided the data to enable effect size calculation.
Thus, understanding the magnitude of the differences reported is limited. However,
Rosenvinge et al. (2018) reported that non-athletes experienced significantly greater BID
than athlete peers with a medium effect size indicating that this difference is of moderate
power. These findings increase the confidence in any clinical implications resulting from

such findings.
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Despite a minimal sample of ‘good’ quality papers, findings indicate that engaging in

competitive and structured sports may provide some protection for BID amongst CAAs.

4.2 Gender

Of the four higher quality papers (‘fair’ or ‘good’ methodological quality) that
included male and female samples, only one study statistically compared male and female
athletes and non-athletes on BID (Martinsen et al., 2010). Consistent with previous literature
(Joy et al., 2016), researchers found a significant difference on BID between male and female
athletes and non-athletes, with females reporting significantly greater BID. However, it is
important to acknowledge the potential validity issues of the BID measures utilised for male
samples within this review. It may be that disparities within BID between male and female
athletes and non-athletes may be explained by psychometrically poor and inappropriate BID
measures being used within male samples. For example, research has started to identify the
unique weight gain behaviours that are prevalent particularly among male adolescent athletes
(Nagata et al., 2020). Thus, BID may be driven by body ideals that emphasise leanness and
muscularity (Nagata et al., 2019). Findings from the current review indicate that these
updates in the understanding of body image within adolescent male athletes samples have not
yet filtered through to the literature or been applied through the use of psychometrically valid

measures within research.

4.3 Weight Sensitive Sports vs Less-Weight Sensitive Sports

As there are often different demands associated with different sport types, authors
explored the studies in relation to their categorisation of WS sports and LWS sports. This is a
distinction that has been well established within the literature in relation to EDs within

athletes, introduced by Sundgot-Borgen (1993).
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Studies of ‘good’ methodological quality which included athletes involved in WS and
LWS sports did not compare these groups with non-athletes on a measure of BID.
Furthermore, no studies of ‘fair’ methodological quality explored the role of weight
sensitivity when comparing athletes and non-athletes on a measure of BID. However,
Martinsen et al. (2010) did find a non-significant relationship between sport type (leanness or
non-leanness) and ED symptomology (including BID), although no comparisons between
athlete and non-athlete samples were conducted. Martinsen et al. (2010) findings appear
inconsistent with a recent review which concluded that there is strong evidence to suggest
that athletes competing in lean sports are at higher risk for disordered eating (Mancine et al.,
2020). It is unclear whether this would remain the case if the focus of the review was the
impact on BID specifically. Additionally, tentative findings appear to be inconsistent with
theoretical models of the development of ED symptomology within adult athletes (Stoyel et
al., 2020). Researchers postulate that ED symptomatology varies across many factors,
including sport-type. Thus, as noted by Werner et al. (2013), further research is required to
establish whether WS sports are a key risk factor for the development of BID in CAA

athletes.

4.4 Level of Competition

Both methodologically ‘good’ quality papers included athlete samples which met the
criteria for ‘elite’ athlete. In comparison, studies which included ‘non-elite’ athlete samples
were assessed to be of ‘poor’ or ‘fair’ methodological quality. Given the differences in
methodological quality, it is difficult to disentangle the impact of the level of competition on
BID between athletes and non-athletes, as disparities in results may be a reflection of poor
methodological quality rather than competition level. Furthermore, to draw firm conclusions

about any differences between athletes (at different levels of competition) and non-athletes
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on BID, direct comparisons between elite athletes and non-athlete, and non-elite athletes and

non-athletes would be required.

Two studies included both elite and non-elite athlete samples, although only one was
assessed to be of ‘fair’ methodological quality. This study found that elite athletes had
significantly more BID than non-elite athletes, experiencing similar BID to that of non-
athlete controls (Francisco et al., 2013). Given that only one study can be reliably utilised to
examine the role of competition level on BID within CAA athletes and non-athletes,
conclusions cannot be established in this review. Further research examining the influence of

athlete competition level on BID in comparison to non-athletes in CAA is warranted.

4.5 Age

Methodologically ‘good’ papers included participants in ‘late adolescence’, and both
reported that non-athletes experienced greater BID than their athlete peers. Contrastingly,
three of the four studies including participants in early adolescence found non-significant
differences between athletes and non-athletes. However, these papers were of ‘poor’ or ‘fair’
methodological quality producing difficulties when attempting to conduct comparisons, as

differences in results may reflect biases and limitations noted within the QA.

Based on these findings alone, it is unclear how developmental processes impact on a

CAAs perception and internalisation of BID.

4.6 Theoretical Considerations

A number of social, psychological, and cognitive factors may account for the findings
that CAA athletes may experience lower levels of BID than their non-athlete peers, despite
the unique and complex pressures that young athletes experience. Athletic clubs potentially

offer CAAs a social environment where they may interact and connect with like-minded
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peers. Therefore one factor that may reduce risk of BID may be access to enhanced social
support. Qualitative research exploring the experiences of young elite athletes attending an
Olympic competition supports this hypothesis, reporting that the athletes relied on different
types of social support (e.g., peers, coach) to manage the competitive stressors (Kristiansen &
Roberts, 2010). Furthermore, previous research has evidenced the mediating role that the
number of friends or peer support has in CAAs participating in competitive sports on overall
mental wellbeing. However, they did also find that associations between competitive sports
and positive mental wellbeing remained when mediators (regular exercise, health diet and
number of friends) were controlled for. Developmental theories of BID may help to
contextualise the current review findings. It has been theorised that maturational status (such
as timing of menarche), and early physical maturation in particular, is a central factor to the
developmental of BID (Thompson, 1990). Research has supported the association between
pubertal timing and aspects of BID (Williams & Currie, 2000). Athletic training has been
implicated in the delayed onset of menarche, sexual maturation and skeletal maturation in
female athletes (Klentrou, 2006; Thomis et al., 2005). Thus, differences in maturational status
between adolescent athletes and non-athletes, with non-athletes reaching physical maturation
earlier, may account for the review findings that non-athletes may experience greater BID
than their athlete peers. One of the most empirically supported theories for understanding
BID, the sociocultural model, appears to offer less insight into the current review. This theory
posits that an individual’s body image is based on the extent to which they perceive
themselves to meet or not meet societal and cultural body ideals (Cash & Smolak, 2011). The
studies of ‘good’ methodological quality included in this review reported no significant
differences in BMI or height between athlete and non-athlete samples. Thus, it could be
suggested that all individuals would be experiencing somewhat similar perceptions of the

discrepancy between their perceived body weight or shape and the ideal. Thus, this would not
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account for any differences in BID between athletes and non-athletes. It may be that changes
in perception of an individual’s body that occur when exercising (e.g., when engaging in
strength training perceiving the body to feel leaner) may account for potential disparities in
BID between athletes and non-athletes independent of objective body shape or weight
differences. Further theoretical frameworks to understand the nuanced differences in BID

within young athletes and non-athletes is warranted.

4.7 Limitations of included studies
In addition to the biases identified within the QA, a number of limitations require

acknowledgement.

Representativeness of studies

Only five of the studies within this review included both males and females in their
samples. The remaining six included females only resulting in a strong gender bias towards
conducting research on females within this field. Furthermore, those studies that included
males and females did not always have groups that were matched by gender. Neves et al.
(2015) reported significant variation across athlete and non-athlete samples, with 46.88% of
non-athletes being female in comparison to 92.5% of elite-athletes being female. This gender
bias is likely to reduce the validity of the study and review results. Thus, great consideration
should be given to how generalisable findings from the current review are to young male

populations.

Almost all of the participant samples of the included studies originated within
westernised cultures. Only Neves et al. (2015) examined participants not within this category
(Brazil). This is pertinent given research has indicated that there may be cultural differences

in BID experiences within and across genders (Maezono et al., 2018). Furthermore, all but
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one study failed to report data relating to participant ethnicity or race, therefore it is unclear
whether study findings are representative of societal diversity. Thus, the generalisability of
study findings to individuals and cultures within non-westernised societies is questionable,

with further research within non-westernised cultures warranted.

The majority of studies examined participants within late adolescence. This limits
generalisability of the review findings to child or early adolescent athletes where sporting
competitions and training sessions are encouraged from an early age. This is pertinent given
research has indicated that athletes specialising in sports in early childhood is increasingly
common (Jayanthi et al., 2013). The age of the sample is key for the interpretation of study
results due to the physical, cognitive, social, and emotional differences between children,
early adolescence, and late adolescence. The limited focus on such factors within the papers
included in this current review reduces the ability to make reliable and valid interpretations of
findings. Given the significance of developmental experiences on the formation of self-
identify and perception (Williams et al., 2000), it is recommended that future research
examines and discusses these factors and the potential implications on BID in young athletes

and non-athletes.

A limited number of sports representing athlete samples were included, with the
majority of studies examining individualistic athletes such as dancers, gymnasts, or
swimmers. This is reflective of the literature indicating that disordered eating is frequently
observed within sports that emphasise leanness and low body weight (Sundgot-Borgen &
Torstveit, 2004). However, the limited focus of athlete sports without the inclusion of a
variety of WS sports and LWS sports (and both individual and team) reduces the
generalisability of findings to the population of CAA athletes. Two studies overcame this

limitation by including 50 different sports (categorised into WS and LWS sports),
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representing both individual and team sports, within their athlete sample (Martisen et al.,
2010; Rosenvinge et al., 2018). Thus, findings from these studies offer greater

generalisability to CAA athlete populations.

4.8 Strengths and Limitations of Review Process

Quality assessment

The NOQA (adapted for cross-sectional studies) was utilised for QA. No formal
NOQA for cross-sectional studies currently exists, and further evaluation of its psychometric
properties has been recommended (Moskalewicz & Oremus, 2020). Thus, it is unclear
whether QA tool is limited by potential validity and reliability issues, opening up bias to the
current review findings. The cross-sectional adaptation was modified further by the author to
ensure it could identify and assess key factors relevant to the current review. Although
adaptations aimed to increase validity of the tool to the current study, psychometric
properties of the customised scale are unknown and therefore questionable. Furthermore, the

modification process may increase the risk of author bias within the QA process.

Review Process

Non-English language studies were excluded. Although necessary due to the first
authors language, this exclusion increases a risk of bias within the review results (Rasmussen
& Montgomery, 2018). This review may not have captured all relevant studies due to the

language restriction.

Application of the inclusion criteria to the results of initial searches identified 11
papers. This number is small given the substantial number records identified through
database searching. However, the contribution of secondary reviewers within the process of

examining inclusion/exclusion criteria allows confidence that all eligible research was
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included within this review. The contribution of secondary reviewers at data extraction and
quality assessment phases also increases the robustness of the current review. Although it is
acknowledged that this would not eliminate all potential bias, additional reviewers allow
greater confidence in the validity and reliability of methods undertaken within this review

and the resulting outcomes and conclusions.

This review attempted to limit publication bias by including theses and dissertations
within searches. However, it is acknowledged that this only accounts for a specific and
minimal selection of grey literature, and it is likely that some publication bias remains within

the current review.

4.9 Implications

Research

Future research should consider and address the methodological limitations of the
literature highlighted in this review. In order to increase reliability and validity of study
results several recommendations have been proposed. Future studies should include a mixed
gender sample of participants and gain greater representation of the target population by

including participants from diverse cultural, social, and sexual minority backgrounds.

It is recommended that validated measures within male samples, such as the Drive For
Muscularity Scale, and the Somatomorphic Matrix (Sawyer et al., 2012), are utilised in future
research. Future research may also benefit from the inclusion of athletes participating in a
multitude of individual and team sports to increase the generalisability of findings.
Appropriate use of power analysis or sample size calculation would also allow greater

confidence in interpreting the magnitude and reliability of findings.
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Given that there was insufficient data regarding the potential role of competition level on
BID between athlete and non-athletes, it is recommended that future research allows direct
examination of the influence of elite versus non-elite athletes on BID, in comparison to their

non-athlete peers.

Finally, the review findings suggest that research surrounding theoretical models of the
development of BID within athletes should consider of a multitude of factors, including level

of competition, type of sport and developmental stage.

Clinical

Review findings potentially implicate the need for a greater role for the identification of
BID in non-sporting contexts (e.g., educational settings). The present findings offer support
for existing government policy to promote mental health and wellbeing, early identification
and onward referral to specialist or appropriate services for presenting needs within
educational settings (Department of Health, 2017). Review findings also support the
proposals set out within this policy to support schools to train a designated senior lead for
mental health. Findings indicate that this professional would benefit from having awareness
of key identifying features of BID (across cognitive, perceptual, emotional, and behavioural
dimensions). Findings also offer support for the second proposal within this green paper; to
have mental health support teams to bridge the gap between education and mental health
services. This may allow for early detection of BID, critical to the prevention of subclinical

or clinical EDs

It may be beneficial to ensure that issues of body image and eating are included within
the educational curriculum. This may help to counteract thin-ideal internalisation, a core

mechanism of the development of BID according to the sociocultural model (Ralph-Nearman



49

& Filik, 2020). Targeting BID within this approach would fit in line with one of the four core
purposes of the new national educational curriculum; to promote healthy and confident
individuals (Welsh Government, 2020). It could be implicated from the present findings that
CAAs would benefit from integrating issues of body image within the learning and
experience area of Health and Wellbeing for CAA aged 3-16 years old. Support for the
benefits of such an approach has been provided by research examining the effectiveness of a
school based curriculum for developing healthy body image in male and female high school
students (Kater et al., 2000). Furthermore, recent research has supported the effectiveness of
such programs within both preadolescents and adolescents across males and females
(McCabe et al., 2017; Sundgot-Borgen et al., 2019). Furthermore, integration of BID within
the curriculum supports a ‘whole school approach’ in line with national framework guidance,
where a holistic approach to supporting emotional health and wellbeing is the responsibility

of all those within the educational system (Welsh Government, 2020).

Finally, given young athletes appear to have lower BID in comparison to their non-athlete
peers, findings offer tentative support for the role of physical activity in preventing the
development of, or reducing, BID. Such implications are supported by a meta-analysis
examining the effectiveness of exercise interventions for BID. Researchers concluded that
exercise represents an accessible and effective intervention for children and young people
with poor body image (Campbell & Hausenblas, 2009). However, Campbell recommended

that further research examining the effects of exercise on BID in youth is warranted.

4.1.1 Conclusion
Findings from higher quality papers within this review indicate that involvement in
structured and competitive sport may offer some protection from the experience of BID. As

expected, this review contributes to the body of evidence that young females experience
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greater BID than their male counterparts. However, this review indicates that research
continues to be limited by a lack of male samples, validated measures of BID in young boys,
and in measures reflective of recent emergences in socio-cultural body ideals towards thin-
muscularity. Given the small sample of methodological ‘good’ quality papers, further robust
research surrounding BID amongst young athletes (both elite and non-elite) and non-athletes

1s warranted.
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Abstract
Individuals with an eating disorder (ED) often continue to experience body image
dissatisfaction (BID) following treatment. Preliminary research and theoretical models of
EDs suggest that disgust may play a role in the maintenance of BID. Thin-ideal
internalisation (TII) is a core mechanism in the development of BID. This experimental study
examined the role of disgust on an implicit measure of TII. Based on a measure of ED
symptomatology, undergraduate students (n = 181) were allocated into a ‘high’ or ‘low’ ED
condition and were then induced in disgust or a neutral emotional state. Participants
completed an implicit association task (IAT) to measure TII. Analysis revealed a significant
main effect of both ED and mood induction (MI) groups on implicit TII, with participants in
the high ED group reporting greater TII than those in the low ED condition, and those
induced in disgust reporting greater TII than participants in the neutral condition. No
interaction between ED and MI condition was found. Results suggest that state disgust may
play a key role in the development of implicit TII regardless of ED symptomatology.
Implications of the findings for BID are discussed, as well as future directions for research
into its treatment.

Keywords: body image, eating disorders, disgust, experimental research
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1 Introduction

1.1 Eating Disorders

An eating disorder (ED) is a multifaced and complex mental health condition which can
have a detrimental impact on an individual’s physical and mental health related quality of life
(Hay et al., 2017). Furthermore, EDs have a 6% mortality rate, one of the highest amongst
any mental health presentation (Owens et al., 2021). The core diagnoses as stated by the
Diagnostic and Statistical Manual of Mental Disorders (DSM-5; APA, 2013) include
anorexia nervosa (AN), bulimia nervosa (BN) and binge eating disorder (BED). Research
argues that AN and BN share a core dissatisfaction, over-evaluation of, and preoccupation
with, body weight and shape (Sharpe et al., 2018) and negative beliefs about eating and food
(Alvarenga et al., 2014). The emergence of EDs is more common in females than males
(APA, 2013), although prevalence estimates amongst males are likely to be underestimated
(Gorrell & Murray, 2019). The aetiology of EDs remains poorly understood, however there is
evidence to suggest that there is a complex interplay between genetic and environmental
influences (Keski-Rahkonen & Mustelin, 2016). The age of ED onset can vary significantly,

although EDs typically begin during adolescence or young adulthood (APA, 2013).

1.2 Body image

Body image is a multidimensional construct that depicts how an individual perceives their
body and its functioning (including how an individual thinks, feels and behaves). Body image
dissatisfaction (BID) has been established as a core factor in the development and

maintenance of an ED (Fairburn et al., 2003; Pellizzer et al., 2018). One of the main
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interventions for an ED (enhanced cognitive behaviour therapy; CBT-E; Fairburn, 2008)
includes key BID targets. Despite this, BID frequently remains following intervention
(Alleva et al., 2015) and is often linked to ED relapse (Glashouwer et al., 2019).

One of the most empirically established theoretical models for understanding the
development of BID is the sociocultural model (Cafri et al., 2005; Holland & Tiggemann,
2016; Tiggemann & Slater, 2013). This theory postulates that influences from the
environment (e.g., peers, media, toys) contribute to BID. It is theorised that individuals
internalise societal body ideals and drive to attain these ideals by engaging in body or eating
centred behaviours, known as thin-ideal internalisation (TII; Thompson & Stice, 2001).
Research has supported the role of TII on an individual’s body related attitudes (weight or
shape dissatisfaction) and behaviours (dietary restraint; Cafri et al., 2005; Girard et al., 2018).
Furthermore, research has indicated that TII may be a causal risk factor in the onset and
maintenance of BID and eating disturbance (Cash, 2012; Thompson et al., 2001). Despite the
majority of research focusing on females, recent research has evidenced that both muscularity
and thinness internalisation are also associated with BID and disordered eating in males
(Klimek et al., 2018).

Given that BID is a core feature of EDs and is often resistant to intervention, further

understanding of the psychological mechanisms underlying BID is required.

1.3 Disgust

Disgust has been described as the “repulsion by the sight, smell, or taste of something;
disgust may also be provoked by people whose actions are revolting or by ideas that are
offensive” (Ekman & Cordaro, 2011, p. 365). Disgust has been evidenced as a ‘basic’
emotion (characterised by the ability to be discretely distinguished from other emotions, and

to be evolutionary adaptive) that is experienced across cultures (Ekman et al., 2011). Rozin et
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al. (2008) proposed four main categories of disgust: core disgust (real or perceived threat of
offensiveness or consumption of something that may cause disease or sickness), animal-
reminder disgust (reminders of human morality), interpersonal disgust (elicited by being with
unknown or ill individuals) and socio-moral disgust (elicited by violations of moral rules or
expectations).

Given that disgust is an emotion highly linked to food and eating, it is unsurprising that
disgust may play a key role in the development of an ED (Troop & Baker, 2009). Emerging
research has supported this hypothesis, indicating that aversive disgust-based learning may
represent a risk factor for the development and maintenance of avoidance-based ED
symptoms (such as food avoidance; Anderson et al., 2021). However, the link between
disgust and BID remains unclear due to limited research. Recent research has shown that the
disgust response is associated with body-focused difficulties (Neziroglu et al., 2010). Disgust
propensity, sensitivity and self-disgust have been found to be significantly correlated with
BID (Stasik-O’Brien & Schmidt, 2018). However, only self-disgust was associated with BID
when other negative emotional states were accounted for. A study examining the positive
correlation between self-disgust, disgust propensity and sensitivity and BID suggested that
self-disgust partly accounted for the association between disgust proneness and BID (von
Spreckelsen et al., 2018).

Information processing and mood-congruent bias theories hypothesise that individuals
with EDs have an attentional bias to stimuli associated with weight, shape and food (Vitousek
& Hollon, 1990; Williamson et al., 1999), which has been empirically demonstrated (see
Stott et al., 2021, for a review). Stott et al. (2021) proposed that disgust may underlie
attentional bias in ED groups. Furthermore, the Schematic Propositional Analogical
Association Representation System (SPAARS) model applied to EDs (SPAARS-ED) argues

that disgust is key within the development and maintenance of EDs (Fox & Power, 2009).
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This theory hypothesises that those with EDs may direct disgust toward their own bodies as a

means of inhibiting the experience or expression of other emotions, such as anger.

1.4 Experimental Methodologies

Despite preliminary research and theoretical frameworks indicating a role for disgust in
the development and maintenance of BID, research remains limited. Furthermore, the
majority of research within this field utilises qualitative or non-experimental methodologies
(Fox et al., 2013). Therefore, further experimental research is warranted. To overcome the
limitations associated with self-report methodologies and provide a more reliable assessment
of constructs, the implicit association task (IAT) has been successfully implemented to
measure implicit ED related beliefs and attitudes, including drive for thinness (Borgers et al.,
2021; Izquierdo et al., 2019; Spring & Bulik, 2014). Research has also demonstrated that
experimental methodologies can be successfully implemented to induce emotion (Fox et al.,

2013; Wildes et al., 2012).

1.5 Current Study Aims & Hypotheses

To understand the nuances and underlying mechanisms involved in the development
and maintenance of BID, it is necessary to build upon previous research and theory by
experimentally examining the impact of disgust on implicit TII. To the best of the
author’s knowledge, these concepts have not been examined using mood induction (MI)
and IAT paradigms. The current research aims to address the above empirical and
theoretical gaps.

Research has indicated that those with greater ED symptomatology experience greater

implicit TII (Schaefer et al., 2019), and that disgust may be correlated with BID (Stasik-
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O’Brien & Schmidt, 2018). Furthermore, research has suggested that those with ED
symptomatology may have an increased sensitivity and propensity to experiencing
disgust (Stasik-O’Brien & Schmidt, 2018). Finally, the SPAARS- ED theoretical model
proposes that disgust may develop implicitly and contribute to the development of BID
(Fox et al., 2009). The research and theory outlined above underpin the present study’s
hypotheses.
Hypothesis 1
Individuals with high ED symptomatology will show higher implicit thin-ideal bias
than those with low ED symptomatology.
Hypothesis 2
There will be no significant difference on implicit thin-ideal bias between individuals
induced in disgust or a neutral emotion.
Hypothesis 3
There will be a significant interaction between MI condition (disgust/neutral) and ED
condition (high/low-ED group) on implicit thin-ideal bias, in which the impact of the
disgust induction on thin-ideal bias will depend on levels of ED symptomatology.
Exploratory Hypotheses
The following variables will be explored for their association with implicit thin-ideal
bias (papers which have previously demonstrated an association with BID for each variable

are included in parentheses).

1. Anxiety (Zanetti et al., 2013).
2. Depression (Paans et al., 2018).
3. Self-disgust (Stasik-O’Brien et al., 2018; von Spreckelsen et al., 2018).

4. Disgust propensity and sensitivity (von Spreckelsen et al., 2018).
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5. Sociocultural attitudes towards appearance (Stojcic et al., 2020).

Difficulty identifying or describing emotions (‘alexithymia’) may impact on the MI
methodology as this relies on subjective emotional experiences. Additionally, alexithymia is
prevalent amongst ED samples (Westwood et al., 2017). Thus, alexithymia was included

within exploratory hypotheses.

2 Method

2.1 Design
This is an experimental study, utilising a MI and IAT paradigm. The study includes

two between-subject factors; MI and ED symptomatology.

2.2 Participants

A power analysis was conducted using G*power based on a 2 (neutral or disgust MI)
X 2 (high or low ED) ANOVA. Due to the lack of comparable studies, it was not possible to
calculate an expected effect size. A meta-analysis revealed that restrained eaters increased
food intake in response to a negative MI with a medium effect size (Evers et al., 2018),
therefore a medium effect size was selected, as a conservative estimate. For an alpha error
probability of 0.05 and power of 0.80, it was estimated that a sample size of 125 would be
required to establish a medium effect size.

The mean age of onset of disordered eating ranges between 18 years old and 25 years old,

falling within the traditional university undergraduate years (Hudson et al., 2007).

Consequently, research has concluded that undergraduate students should be considered a
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population at heightened risk of developing an ED (Lipson & Sonneville, 2017). Thus, this
population presented a clear target sample for the current research.

Undergraduate students aged 18 years old or older were invited to participate in the
research. Students studying psychology at Cardiff University were recruited via the
university research portal ‘EMS’. Participants received one research credit for completing
part one of the research and if eligible for part two, received a further three credits upon
completion. Students who were not studying psychology at Cardiff University were recruited
via social media advertisements (e.g., Twitter). Participants were recruited from across the
United Kingdom. These participants were automatically entered into a prize draw to win a
£50 amazon voucher for their completion of part one of the research. Participants were
recruited in six samples across time points, between March 2020 and January 2021.

As an analogue sample, participants were split to represent comparable conditions to
‘non-clinical’ and ‘clinical’ ED samples using quartile splits. Participant Eating Disorder
Examination-Questionnaire (EDEQ; Fairburn & Beglin, 1994) global scores were placed in
ascending order and split into quartiles. Participants who scored within the top or bottom
EDEQ quartile were placed into the high or low ED group, respectively, and then randomly
assigned to either the disgust or neutral MI condition. These participants were invited to
complete part two of the study. A total of 181 participants (26 males, 154 females, one
identified as ‘other’) completed the entire study, aged between 18 years and 38 years old,
with a mean age of 19.97 (SD = 2.79). Four conditions were analysed (see Tables 1 and 2 for

descriptive data).

Table 1

Condition Sample Size

Condition High ED Low ED




Disgust 46 46
Neutral 49 40
Table 2

Participant Descriptive Data

Gender Condition N
Male MI
Neutral 16
Disgust 10
ED
Low 21
High 5
Female MI
Neutral 72
Disgust 82
ED
Low 65
High 89
Other MI
Neutral 1
Disgust 0
ED
Low 0

High

72
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Note. MI = mood induction condition; ED = eating disorder group; N = sample size

2.3 Measures

For a copy of all measures, see Appendix F.

Eating Disorder Symptomatology

The EDEQ is a 33 item self-report questionnaire that measures ED symptomatology
(Fairburn et al., 2008). The EDEQ provides scores of severities on key aspects of EDs which
are measured across four subscales: restraint, eating concern, shape concern and weight
concern. For subscale scores, items that relate to each subscale are added together and the
sum is divided by the total number of items within that subscale. Higher EDEQ scores reflect
greater ED symptomatology. The EDEQ is widely used in clinical and research settings
world-wide. Its psychometric properties are well established, with research indicating good
convergent validity (Anderson et al., 2021), concurrent validity, acceptable criterion validity
(Mond et al., 2004) and sensitivity to change (Sysko et al., 2005). All EDEQ subscales
demonstrate excellent internal consistency and test-retest reliability (restraint o = .81; shape

concern o = .94; weight concern o = .92; eating concern o = .87; Luce & Crowther, 1999).

Depression

The Patient Health Questionniare-9 (PHQ-9) is a self-report measure that is derived
from the depression module of the PRIME-MD, a diagnostic instrument for common mental
health conditions (Kroenke et al., 2001a). The PHQ-9 consists of nine statement items that
relate to depressive symptomatology over the past two weeks. Responses are rated on a
Likert scale which corresponds to the frequency that the individual has been bothered by the

symptom statements (0 = not at all, to 3 = nearly every day). The score for each item is



74

summed to provide a PHQ-9 total. Summed scores of 0-4 reflects ‘minimal’ depression
severity, 5-9 reflects ‘mild’, 10-14 reflects ‘moderate’, 15-19 reflects ‘moderately severe’ and
summed scores of 20-27 reflects ‘severe’ depression. The PHQ-9 has demonstrated high

internal consistency and validity (a = .89; Kroenke et al., 2001b).

Anxiety

The Generalised Anxiety Disorder-7 (GAD-7) is a 7-item self-report scale that was
developed to identify probable cases of generalised anxiety disorder (GAD; Spitzer et al.,
2006). The scale consists of seven items that reflect GAD symptom severity. Responses are
scored on a Likert scale that relate to the frequency that they have been bothered by the
difficulties over the past two weeks (0 = not at all, to 3 = nearly every day). Total GAD-7
scores are calculated by summing the score for each item. Total scores of 0-5 reflects ‘mild’
anxiety severity, 6-10 reflects ‘moderate’, 11-15 reflects ‘moderately severe’ and 15-21
reflects ‘severe’ anxiety severity. The GAD-7 has shown good reliability (o = .89; Lowe et
al., 2008), and good criterion, construct, factorial, and procedural validity (Spitzer et al.,

2006).

Self-Disgust

The Self-Disgust Scale (Overton et al., 2008) is an 18-item self-report questionnaire
that is based on three constructs: appearance, general self-concept, and behaviour/abilities.
Each statement is rated on a 7-point Likert scale (1= strongly agree to 7 = strongly disagree).
A total self-disgust score is calculated by summing scores to the 12 items related to self-
disgust constructs, after reverse scoring items 1, 3, 4, 7, 10, 12, 15, 17, and 18. All other

items (‘filler’ items) and are not included in the score as per instructions (Overton et al.,
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2008). Higher scores indicate higher self-disgust, with a maximum score of 84 and a

minimum score of 12. The scale has excellent internal consistency (o = .91).

Attitudes Towards Appearance

The Sociocultural Attitudes Towards Appearance Questionnaire (SATAQ-3) is a 30-
item self-report questionnaire that aims to measure societal influences on body image and
eating disturbances (Thompson et al., 2004). The questionnaire consists of four sub-scales:
information, pressures, internalisation-general and internalisation-athlete. Participant
responses are recorded on a 5-point Likert scale (1 = definitely disagree, to 5 = definitely
agree). Higher scores indicate greater media internalisation. Internal reliability scores range
from o = .96 (internalisation-general and information) to o = .89 (internalisation-athlete), and
from o = .90 (internalisation-general) to o = .85 (internalisation-athlete and pressures)
amongst non-clinical adult female samples (Wilksch & Wade, 2012). The SATAQ-3 also has

high internal consistency in patients with EDs (Calogero et al., 2004).

Alexithymia

The Toronto Alexithymia Scale-20 (TAS-20) is a 20-item self-report questionnaire
that measures alexithymia (Bagby et al., 1994). ‘Alexithymia’ refers to a difficulty in
identifying and describing one’s own emotions. The TAS-20 has three main subscales:
difficulty describing feelings, difficulty identifying feelings and externally oriented thinking.
Items are scored using a 5-point Likert scale (1= strongly disagree, to 5 = strongly agree).
Five items on the scale are reversed scored. The scale is scored by summing responses of all

items, with higher scores indicating greater alexithymia. A total score equal to or less than 51
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indicates non-alexithymia, 52 to 60 indicates possible alexithymia, and a score equal to or
greater than 61 indicates alexithymia. The measure is widely used within research and has
demonstrated good internal consistency in student populations (o = .80), psychiatric

outpatient samples (o =.83), and test-retest reliability and validity (Bagby et al., 2020).

Disgust

The Disgust Propensity and Sensitivity Scale-Revised (DPSS-R; Van Overveld et al.,
20006) is a 16-item self-report questionnaire. Participants are instructed to read statements and
mark the answer which is most appropriate to them. The statements relate to the frequency of
experiencing certain bodily symptoms, and their emotional impact. Responses are recorded
on a 5-point Likert scale (1 = never to 5 = always). To score each subscale (propensity and
sensitivity) items relating to the subscale are summed. Propensity assesses the degree to
which a person is likely to respond with disgust to a situation, and sensitivity refers to the
unpleasantness of the emotion of disgust is. Higher scores indicate higher propensity or
sensitivity, with a maximum score of 40 for both subscales. Research has found the DPSS-R

to demonstrate acceptable reliability (o = .84) and validity (Olatunji, Cisler, et al., 2007).

Implicit Association Task

The Implicit Association Test (IAT) is a computer-based task that uses reaction time
latencies to measure an individual’s underlying associations between two constructs
(Greenwald et al., 1998). This paradigm relies on the idea that concepts that are more
strongly related to one another in an individual’s memory will lead to faster pairings on the
IAT than those that are less strongly related. The IAT utilised in the current study was
adapted from the freely available online IAT ‘OpenlAT’ (Demos / OpenlAT, n.d.). The IAT

follows the sequence of blocks outlined by Nosek et al. (2007; see Table 4).
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IAT Block and Trial Sequence
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Block Number  Function Items assigned to left-key Items assigned to right-key
of trials response response

B1 20 Practice Normal weight image Underweight image

B2 20 Practice Positive words Negative words

B3 20 Practice Normal weight image or Underweight image or negative
positive words words

B4 40 Test Normal weight image or Underweight image or negative
positive words words

B5 40 Practice Underweight image Normal weight image

B6 20 Practice ~ Underweight image or positive Normal weight image or

words negative words
B7 40 Test Underweight image or positive Normal weight image or

words

negative words

Note. Sorting rules in blocks B1, B3, B4 were automatically and randomly counterbalanced

with B5, B6, B7 between subjects. A trial refers to the time from the onset of a stimulus to

the correct categorisation of the stimulus. The participants were required to correct any errors

they make in categorisation before they were able to continue with the next trial.

A picture based IAT was utilised (using images to represent concepts rather than

words alone). Picture-based IAT measures of shape and weight allow various attitudes

towards different body weights to be measured more accurately, including those

differentiated by body mass index (BMI). Images representing ‘normal weight’ models range

in BMI from 19 to 21.5, and the underweight models range in BMI from 14 to 16.5 (see
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Figure 1 for example images; see Appendix G, Figure G.1 for all image stimuli). Both
underweight and normal weight category images have a BMI range of 2.5. The computer-
generated images of female bodies with different BMIs were generated by Moussally et al.,
(2017). The figures show the body from the neck-down, in order to overcome limitations
associated with existing stimuli used in body image research (Moussally et al., 2017). Thus,

the stimuli do not conflate the influence body shape/weight and head/facial features.

Figure 1
Representative Examples of Each BMI Class of Computer-Generated Women'’s Bodies Used

in the Picture-IAT

Underweight ~ Normal weight

Prior to the introduction of stimuli, participants were provided a written introduction
to the IAT with thorough completion instructions (see Appendix G; Figure G.2). Participants
were then presented with further instructions and word/image stimuli relating to each block

(see Appendix H).
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The IAT d-score (denoted as d”) was used to represent implicit TII. The d’ score was
calculated using Greenwald et al. (2003) improved scoring algorithm (see Appendix I) and
programmed using Microsoft Word macros. Scores closer to -2 reflect greater TII, and scores

closer to +2 reflect less TII.

Visual Analogue Emotion Scales

Participants completed visual analogue emotion scales (VAS). Participants rated their
current emotion along a single horizontal line corresponding to each of the emotions (happy,
sad, angry, guilty, disgusted, surprised, neutral) on a scale from 0 (not at all) to 10

(extremely).

Mood Induction

Mood induction procedures have been substantially researched, and a number of
techniques have been developed to induce positive and negative mood states experimentally.
Results from these studies have contributed to the understanding of the relationship between
emotion, cognition and behaviour (Thompson & Stice, 2001). The presentation of film clips
with emotion focused content is one of the most effective and widely utilised MI procedures
(Fernandez-Aguilar et al., 2018). To induce a mood of disgust, an empirically validated clip
from Trainspotting (from 1:44-3:53 minutes) was utilised. In research examining film clips
for eliciting discrete emotional states via an online platform, Trainspotting was found to be
effective in evoking physical disgust (rather than moral disgust) in the absence of an anger
confound, and for evoking disgust more intensely than other disgust-inducing video clips
(Gilman et al., 2017). These researchers also found this clip to be effective for eliciting
disgust higher than all other emotions (e.g., fear). For the control group, an empirically

validated film clip from Lost in Translation (from 6:17-8:09 minutes) was utilised to induce a
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neutral mood (Jenkins & Andrewes, 2012). A film clip was considered neutral if it had a
mean emotion rating of less than two points on a 10-point scale for each of the target
emotions (Jenkins et al., 2012). Both film clips were validated on age-matched males and

females with a wide age representation (Gilman et al., 2017; Jenkins et al., 2012).

2.4 Procedure

All participants completed the study remotely. They were invited to access part one of
the study via a URL link which directed them to the survey platform ‘Qualtrics’ (see Figure
2). Participants were provided with an information sheet about both parts of the study,
followed by a consent declaration (see Appendix J). Participants were required to provide
informed consent prior to study initiation. All participants completed demographic
questionnaires, and questionnaires relating to eating, body image and emotions.

Following completion of the initial Qualtrics survey, those who were eligible
(participants scoring within the top or bottom quartile of the sample on the EDEQ) were
allocated into the high ED or low ED. A unique participant identification code was utilised to
manually allocate participants into either the disgust or neutral MI condition via alternating
‘A-B-A-B’ process. Participants were then invited via email to participate in part two. The
email contained an anonymised URL link (which contained a unique user ID embedded)
which directed the participant to a second Qualtrics survey. Participants were provided with
an information sheet about part two of the study and were required to provide consent prior to
study initiation. Participants were asked to complete a VAS and then underwent a MI,
consisting of a brief film clip (either neutral or disgust). Participants were immediately
required to repeat the VAS and then automatically redirected to an online platform ‘Pavlovia’
(an online platform where researchers in the behavioural sciences can run and share
experiments) to complete the IAT. On completion of the IAT, participants were automatically

redirected back to Qualtrics for the study debrief information sheet (see Appendix J).



Figure 2
Flow Chart of Participant Procedure

Invited to
‘Qualtrics’ initial
survey

A

EDEQ score not
in top or bottom
quartile of sample

EDEQ score in
top or bottom
quartile of sample

A 4

Ineligible for part
2: no further
involvement

Eligible for part 2

l

Email invite sent

with unique user
ID link

i

Directed to
Qualtrics for
questionnaire and

VAS

Automatically
directed to online

IAT

Automatically
directed back to
Qualtrics for VAS
and debrief




82

2.5 Ethics
This study was approved by the School of Psychology Ethics Committee (approval

code: EC.20.01.14.5944RA2)

3 Results

3.1 Participant Flow
Overall, 181 participants completed the entire study (see Figure 3). Of the 13
participant data sets excluded due to data incompletion, six were from within the neutral MI

condition, and seven were from within the disgust MI condition.



Figure 3

Flow Chart of Participant Sample
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3.2 Preliminary Analyses

All analyses were conducted in SPSS.

Word Length
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An independent samples t-test determined that there was no significant difference in
the average positive (M = 6.8, SE = .73) and negative (M = 6.6, SE =.68) word length used

within the IAT #(8) = .200, p = .846.

IAT Block Order
An independent samples t-test indicated that there was no significant difference in
IAT d’ scores between participants randomised into IAT block order one (n =91, M = .38, SE

=.04) or two (n =90, M = .48, SE = .04), #(179) =-1.508, p =.133.

Gender

An independent samples t-test found no significant difference between males and
females on IAT d’ scores, #(178) =.652, p=.516. A2 (MI) X2 (ED) X 2 (gender) ANOVA
reported no significant main effect of gender on IAT d’ scores F (2, 172) = .235, p = .791, i’
= .003. There was a non-significant interaction between gender, ED condition and MI
condition on IAT d’ scores, F(1, 172) = 1.595, p = .208, A’ = .009. Thus, males, females and
those identifying as neither female or male were not affected differently by MI or ED

condition on IAT d’ scores.

Manipulation Check

As VAS data did not meet parametric assumptions of normality, non-parametric
statistical analysis was conducted. To determine whether the MI had been successful, a
Mann-Whitney test was conducted on disgust rating scores both pre and post MI, for the
neutral MI condition and disgust MI condition.

No significant difference in disgust rating scores between pre and post VAS for those

within the neutral MI condition was found, U(Npre = 125, Npost= 125) = 7033.00, z = -1.386, p
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=.166. There was a significant difference on disgust rating scores pre and post disgust MI
condition, U(Nyre= 145, Npos= 145) = 3133.50, z = -10.34, p <.001. Participants reported

significantly greater disgust post disgust MI (Mdn = 6.66) than pre disgust MI (Mdn = .94).

Exploratory Analyses Between ED Conditions

Histogram data and the presence of outliers indicated that exploratory variables did
not meet parametric assumptions. Thus, a Mann-Whitney statistical test was conducted to
determine whether there were differences on the exploratory variables between ED
conditions (see Table 7). To adjust for the increased risk of a type one error associated with
multiple comparisons, the probability level was reduced (p <. 01)

Across all variables there was a significant difference between ED conditions, with

those in the high ED condition scoring higher on all variables.

Table 7

Mann-Whitney U Statistical Analysis of Exploratory Variables Between ED Conditions

Variable Mean rank Mann-Whitney Z Significance (p)
measure U

High Low

ED ED

GAD-7 110.13  66.14 1966.50 -5.715 .000*
PHQ-9 110.48 65.75 1934 -5.81 .000*
SDS 104.13  69.68 2283 -4.509 .000*
DPSS 102.42  74.48 2675.50 -3.63 .000*

TAS-20 100.48  74.48 2686 -3.39 .001*
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SATAQ-3 106.49  67.96 2139 -5.03 .000*

EDEQ 118.03 58.28 1271.50 -7.75 .000*

Note. * = significant at the p < .01 level.

Exploratory Analyses Between MI Conditions

A Mann-Whitney test was conducted with the adjusted probability level (p <.01), to
determine whether there were significant differences on the exploratory variables between MI
conditions (see Table 8). Significant differences were found between MI conditions on TAS-
20, SATAQ-3 and EDEQ, with participants in the disgust MI reporting significantly greater

scores on these measures than participants in the neutral MI condition.

Table 8

Mann-Whitney U Statistical Analysis of Exploratory Variables Between MI Conditions

Variable Mean rank Mann-Whitney Z Significance (p)

measure U

Neutral Disgust

MI MI
GAD-7 80.96  96.95 3208.500 -2.079 .038
PHQ-9 84.85  93.10 3551 -1.072 284
SDS 85.76  89.24 3633.500 -.455 .649
DPSS 9440  83.66 3441 -1.394 163
TAS-20 68.60  106.75 2158.500 -4.982 .000*

SATAQ-3 70.03  106.18 2246.500 -4.720 .000*
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EDEQ 78.82  98.84 3029.500 -2.598 .009*

Age 86.58  87.39 3703 -.110 912

Note. * = significant at the p < .01 level.

Analysis was re-conducted with data utilised for the post-hoc ANOVA (discussed
below). All findings were replicated except for EDEQ scores, where no significant difference

was reported between MI conditions, U(N=137) = 1757.500, z = -2.530, p = .011.

3.3 Correlational Analyses
Exploratory Hypotheses

To adjust for the increased risk of a type one error associated with multiple
correlations without the potential pitfalls associated with Bonferroni correction (Nakagawa,
2004), the probability level was reduced (p <.01; Chen et al., 2017). Pearson’s correlation
coefficient was conducted to determine whether relationships existed between exploratory
variables and IAT d’ scores (see Table 7). All variables except DPSS and SATAQ were
negatively correlated to IAT d’ scores. No significant relationship was found between DPSS

and SATAQ, or between DPSS and TAS.
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Table 7

Pearson Correlation Coefficient between Self-Report Variables and IAT d’ Scores

Measures  GAD7 PHQ9 SDS TAS SATAQ  DPSS EDEQ IAT &
GAD7 1 785% -.286* S570%* 439%* 271%* .683* -.230*
PHQ9 785% 1 -.296* S01* .330%* .348%* .649* -.330*
SDS 164 211%* 1 .089* 155 190 304 -.203*
TAS S570%* S01* -.310* 1 466* 181 424 -.263*
SATAQ 439%* .330%* -431* 466* 1 -.046 .560* -.164
DPSS 271%* .348%* .268%* 181 -.046 1 .309* -.138
EDEQ .683* .649%* -.198* 424 .560* .309* 1 -.326*
IAT & -230%* -.330* 101 -.263* -.164 -.138 -.326* 1

Note. *= significant correlation at p < .01 level.

3.4 ANOVA
Parametric Assumptions

Data was explored to establish whether parametric assumptions were met. A
histogram and P-P plot conducted with IAT d’ scores indicated data normality with minimal
negative skew (see Appendix F). Thus, normality was deemed adequate, especially in view of
ANOVA'’s robustness to slight deviations from normality (Field, 2009). Variances were equal
across ED conditions, F(1,178) =.286, p = .594, and across MI conditions, F(1,179) = 3.589,

p = .060. Thus, homogeneity of variances was assumed. One outlier was identified via stem
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and leaf plots which was within d’ score parameters (-2 to +2). To ensure this outlier did not
impact the data, statistical analysis was run both with and without the outlier removed. No
differences were found when the outlier was removed. Therefore, the outlier remained within

the data set.

Analysis
A 2(MI) x 2(ED) factorial ANOVA was conducted to compare the main effects of MI

and ED, as well as their interaction effects on IAT d’ scores.

Hypothesis 1

A significant main effect of ED condition was found, F(2, 176) = 6.44, p < .001, w’ =
.06. Participants within the low ED condition had significantly more positive IAT d’ scores
(responding more quickly to underweight and negative pairings and normal weight and
positive pairings; M = .53, SE = .04) than participants within the high ED condition (M = .34,

SE = 0.4).

Hypothesis 2

There was a significant main effect of the MI condition, F(1, 176) = 4.66, p = .039, w’
=.02. Participants within the disgust MI (M = .37, SE = .05) had on average more negative
IAT d’ scores (responding more quickly to underweight and positive pairings and normal

weight and negative pairings) than participants within the neutral MI (M = .49, SE = .04).

Hypothesis 3
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The interaction effect was not significant F(1, 176) = 211, p = .708, w? = -.004,

indicating that the relationship between MI and IAT d’ scores did not depend on the level of

the ED condition (see Figure 3).

Figure 3

Line Plot of Non-Significant Interaction Between ED and MI condition on IAT d’ Scores
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As the disgust group was found to have higher EDEQ scores than the neutral group

(and EDEQ score was found to be significantly associated with IAT d’ score), a further 2

(MI) X 2 (ED) ANOVA was conducted using different EDEQ groupings. The high EDEQ
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group comprised of individuals scoring four or above on the EDEQ (clinical cut off for an
ED; Fairburn, 2008). The low EDEQ group comprised of individuals scoring below one on
the EDEQ. No significant differences were found on EDEQ scores between the MI groups
using these new EDEQ groupings. Bootstrapping was implemented to derive more robust
estimates of standard errors and confidence intervals.

A significant main effect of MI condition remained F(1, 136) =4.796, p = .030.
Participants in the neutral MI condition reported more positive d’ scores (responding quicker
to normal weight and positive pairings and underweight and negative pairings; M = .49, SD =
.38) than participants in the disgust MI condition (M = .39, SD = .44).

A significant main effect of ED condition remained F(2, 136) = 6.260, p < .01.
Participants in the low ED condition had significantly more positive IAT d’ scores (normal
weight and positive pairings and underweight and negative pairings; M = .53, SD = .38) than
high ED participants (M = .34, SD = .41).

A non-significant interaction between ED condition and MI condition remained F(1,
136) =.997, p = .320, indicating that there was no combined effect for MI and ED on IAT d’

SCOIECSs.

Partial Correlation Analysis

Given that EDEQ scores were significantly correlated with d” scores and with all
other exploratory variables (see Table 7), a partial correlation (fifth-order) was conducted to
explore whether this correlation still held when controlling for exploratory variables. When
controlling for GAD-7, PHQ-9, TAS and SATAQ, the correlation between EDEQ and IAT d’
remained significant, » = -.159, p = .020. However, the relationship between EDEQ and IAT
d’ diminished, dropping from 10.63% of the variance being accounted for by EDEQ to 2.53%

when the above variables were controlled for.
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4 Discussion

The overarching aim of this study was to examine the role of disgust on implicit TII.
Hypothesis one was supported: individuals with higher ED symptomatology evidenced
significantly greater implicit TII than those with lower ED symptoms, with a medium effect
size. Hypothesis two was not supported: individuals in the disgust MI evidenced significantly
greater implicit TII than those in the control group, with a small effect size. Hypothesis three
was not supported: there was no significant interaction between MI and ED conditions on
implicit TII. Findings indicate that individuals induced in disgust have a greater TII to those
in the control MI condition, regardless of ED symptomatology. Potential explanations,

limitations and implications of the main findings will be discussed below.

4.1 Reliability and Validity of Methodology

IAT d’ scores significantly correlated with ED symptomatology, anxiety and
depression. These findings are in line with research which indicates TII is associated with
greater ED symptoms (Girard et al., 2018), anxiety, (Posavac & Posavac, 2020) and
depression (Loeber et al., 2016). Findings support the construct validity of the implicit TII
IAT utilised. Furthermore, statistical analysis found no significant differences in average
word length between positive and negative word stimuli, or in d” scores between individuals
completing IAT block order one or two indicating that IAT responses were not confounded
by stimuli or block order variables. The manipulation check evidenced that the disgust
induction had the intended effect, and the neutral induction did not have any effect on state
emotion, as expected.

Findings indicate that the methodology utilised is reliable and valid in measuring

implicit TII, inducing disgust, and in controlling for this experimentally.
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4.2 Main Finding

The most intriuging and unexpected finding from this study is that when induced with
disgust, participants experienced greater implicit TII, regardless of ED condition. These
findings offer a novel contribution to the current literature.

Disgust conditioning may offer some understanding to the present findings. Emerging
evidence indicates a role for disgust-conditioning in avoidance-based ED symptoms
(Anderson et al., 2021). Hildebrandt et al. (2012) theorised that stimuli related to body image
or food increases attentional bias towards threat. This bias then interacts with previously
learned associations between food and weight gain. Authors proposed that this interaction
increases threat appraisal and emotional responses (anxiety, disgust), resulting in food
avoidance. This theory was tested using a food-based reversal learning paradigm to examine
response flexibility in female adolescents with AN and controls (Hildebrandt et al., 2015).
Reversal learning of threat/reward system tasks measure the ability to override past stimulus-
reward/threat learned associations. Researchers found that adolescents with AN exhibited
greater difficulty in extinguishing and updating food-based disgust learned associations than
controls. It has also been theorised that disgust conditioning may play a role in the onset and
maintenance of food avoidance and selective eating in avoidant restrictive food intake
disorder (ARFID; Armstrong et al., 2019). A recent analogue study has supported this notion,
indicating that individuals with higher ED symptoms have greater impairments in food-based
disgust learning and extinction than those with lower ED symptoms (Olatunji, 2020). It could
be hypothesised that such a process may also underpin the present findings. For example, the
disgust response induced by MI may activate previously learned associations between disgust
responses and body weight, resulting in an implicit bias towards under-weight bodies. This
tentative theory requires further empirical exploration. Furthermore, the above studies all

indicate disgust-conditioning impairments within ED samples. This is contrary to the present
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findings which indicate that individuals experience greater implicit TII when induced in
disgust regardless of ED symptomatology. Thus, the process of learned disgust must be
examined more widely within non-clinical ED samples. This would enable greater
understanding of potential nuances underpinning the process and impact of learned-disgust
on TII in those without ED symptomatology.

One theory that may account for the findings that individuals induced in disgust
experience greater TII regardless of ED symptomatology is that individuals within western
societies are conditioned to view ‘healthy weight’ bodies to be ‘disgusting’ via systemic and
societal influences. As posited by Fox et al. (2015) it is argued that young girls in particular
are increasingly being subjected to higher expectations to be the providers of care (e.g. of
children) and to be slim. Consequently, there may be an increased objectification of bodies
(Fox et al., 2015). Objectification theory posits that individuals living in cultures which
sexually objectify the body eventually internalise such views (Fredrickson & Roberts, 1997).
Thus, an individual’s body is mostly valued for its outward appearance and sexual functions.
Although this theory has stemmed from research conducted with females, research has
evidenced that objectification is also observed amongst males (Lanzieri & Hildebrandt,
2016). Along with research which indicates that BID and weight/shape related bias is
prevalent within the general population (Mond & Hay, 2011; Puhl & Heuer, 2009; Sharpe et
al., 2018) the objectification theory may support a tentative hypothesis that individuals are
pre-disposed via internalised body objectification, to percieve healthy weight bodies as
ngeaitive or disgusting.

Broadly speaking, the present findings are consistent with previous research
indicating that the disgust repsonse is associated with body-focused difficulties (Neziroglu et
al., 2010) and that BID is associated with an attentional bias towards disgusting images

(Onden-Lim et al., 2012). Findings are also consistent with more recent research evidencing
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the association between disgust propensity and sensitivity and BID (Stasik-O’Brien &
Schmidt, 2018; von Spreckelsen et al., 2018). However, neither of these studies utilised
experimental methodologies and are therefore not directly comparable with the present
findings. On the contrary, the present findings are inconsistent with a recent experimental
study examinining implicitly assessed weight/shape bias related to attractiveness and disgust
using a customised Implicit Relational Assessment Procedure (IRAP) in a sample of
undergraduates (Ritzert et al., 2016). Unlike the IAT, the IRAP directly asks participants to
deny or confirm a attitude or belief by responding to the relation between two stimuli
presented (Cullen et al., 2009). Ritzert et al. (2016) found that participants demonstrated a
thin relational bias towards the self. However, participants responded to ‘me being fat is
disgusting’ similarly when required to respond to ‘true’ and ‘false’. Findings appear to imply
that disgust may have a limited role in TII. Furthermore, there was no difference in the
pattern of responding between implicit fear stimuli (‘me being fat is scary’) and implicit
disgust stimuli (‘me being fat is disgusting’) suggesting that weight or shape bias may not
behave differently across specific emotions. The emotion disgust was not induced within
Ritzert et al. (2016) study, therefore no firm conclusions about the role of disgust can be
made. Furthermore, the Ritzert et al. (2016) IRAP utilised self-orientated stimuli, unlike the
non-self-orientated stimuli utilised in the present study. Thus, it could be argued that

differences in findings may relate to stimuli and conceptual differences.

4.3 Exploratory Variables

Correlational analysis found significant relationships between implicit TII and self-
reported anxiety, depression, self-disgust, and alexithymia. Self-reported disgust propensity
and sensitivity was not correlated with implicit TII, despite induced disgust having a

significant impact on implicit TII. Findings appear to support the role of the implicit pathway
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of emotional processing as theorised by Fox et al. (2009). Furthermore, post-hoc partial
correlation analysis revealed that when exploratory variables were accounted for (anxiety,
depression, sociocultural attitudes towards appearance, self-disgust, disgust propensity and
sensitivity and alexithymia), the variance in implicit TII explained by ED symptoms
diminished. Findings offer empirical support for research implicating the role of depression
(Pearl et al., 2014; Stice & Bearman, 2001), anxiety (Pidgeon & Harker, 2013) and socio-
cultural attitudes towards appearance (Stojcic et al., 2020) within TII. Furthermore, findings

indicate that these variables may be experienced and influence TII on an implicit level.

4.4 Limitations

Several limitations require acknowledgment. Participant randomisation into MI
conditions appears to have not been entirely successful as there were some differences
between groups. However, further analyses allowed for pinpointing the effects of some
variables and this will be discussed below.

Participant randomisation was manually conducted by the author. Although all efforts
were made to reduce researcher bias (e.g., participants allocated by unique user ID), potential
biases may not have been eliminated. Participant conditions were also not matched and
significant differences between MI conditions were found in sociocultural attitudes towards
appearance, alexithymia, and ED symptoms. It could be argued that given higher ED scores
were found in the disgust condition than the neutral condition, differences in implicit TII may
be accounted for by ED symptoms. However, neither EDEQ means of those within the
disgust and neutral conditions were above the EDEQ clinical cut off (>4; Fairburn & Beglin,
1994), indicating that differences were not of clinical significance. Furthermore, in a post-hoc
analysis with a more ‘clinical” sample (participants in the high ED condition had EDEQ

scores above clinical cut-off), a main effect of disgust on implicit TII remained, and no



97

significant difference on ED symptoms between MI conditions was found. Consequently,
differences in condition samples do not appear to have significantly impacted on study
results. However, ideally, a true randomisation process (e.g., via a computer-generated
randomiser) would have been utilised to minimise potential group differences and researcher
bias (Schulz & Grimes, 2002).

Secondly, the IAT computer-generated images were of female bodies and validated
amongst females only (Moussally et al., 2017). Thus, the validity of IAT responses from
male participants is questionable, given it is unclear whether the IAT images measure TII
within male samples. Consequently, generalisability of the current findings to the male
population is limited. However, no significant differences were found between males and
females on implicit TII scores, suggesting that the inclusion of male participants did not
reduce the validity of study findings.

Thirdly, there are potential dangers of using reaction times as a measure of implicit
attitudes (as utilised in the IAT). One potential source of bias is the complex nature of
reaction time data cleaning and analysis techniques. It has been argued that there is potential
for researcher bias as a result of authors using different analysis techniques in an attempt to
confirm their hypothesis (Ellithorpe et al., 2015). Efforts were made to ensure that this bias
was limited by using a structured data analysis guide (Greenwald et al., 2003). However, the
complexity and frequency of steps involved in such analysis inflates the possibility of making
errors that may influence the IAT findings and interpretation (Ellithorpe et al., 2015).
Furthermore, several uncertainties about what mechanisms can explain the IAT effects
remain (Goodall, 2011). Although overall, literature supports the utility of the IAT in
evaluating implicit attitudes, it is important to consider its potential limitations when

interpreting the present findings.
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Finally, consideration must be given to the MI paradigm. Statistical analysis
evidenced that the MI was successful in inducing disgust in the disgust condition and not the
neutral condition. However, self-report VAS manipulation check responses are open to social
desirability bias, potentially reducing the reliability and validity of findings. This has been
recognised as a limitation within the field of MI validation (Gilman et al., 2017). The VAS is
also reliant on participants being able to identify and report their emotional experience. This
may be particularly relevant for a proportion of the participants within the present study, as
research indicates that those with ED symptomatology may present with alexithymia
(Nowakowski et al., 2013). Thus, although both MI film clips were empirically validated, it is
difficult to determine the true success of MI. Furthermore, the manipulation check utilised six
of the universal basic emotions (happiness, sadness, anger, disgust and surprise) with the
addition of ‘neutral’ in order to validate the neutral MI. It is unclear whether different
emotions would have been elicited if a wider range of emotions were utilised (e.g., fear).

Lastly, there are several extraneous variables that may have influenced the participant
when completing a remote MI, including environmental factors, or choosing not to actively
engage in the film clip. These could significantly influence the MI effectiveness, and the
resulting experimental outcomes. Ideally, future research would employ an accuracy question
following each MI film clip to assess the degree the participant engaged in the stimuli as

conducted by Gilman et al. (2017).

4.5 Implications
Research

It is hoped that the present findings will generate further research and theory
development, and a number of recommendations for this have been proposed below. Given
the unexpected findings that a disgust induction leads to implicit TII regardless of scores on

an ED measure, it would be important to attempt to replicate this finding in follow-up studies.
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Any replication should also consider the robustness of findings when tested in participants
from different cultural groups. Any comparable studies conducted with male participants
should include psychometrically reliable and valid measures of implicit body-ideal
internalisation for this population. The Visual Body Scale for Men (VBSM; Talbot et al.,
2019) has been empirically validated and evidenced to have good psychometric properties.
The images in the VBSM were measured in terms of fat free mass index and boy fat
percentage rather than BMI as utilised within the current IAT. Consequently, these images
would not have been entirely comparable for the current study but could be utilised in a male-
only sample.

Given the significant relationship between anxiety, depression and implicit TII, and in
particular the conceptual similarities that disgust and anxiety may share (Davey & Chapman,
2009), future research could benefit from experimentally inducing emotions of fear or
sadness in a replication study to explore whether this would have a similar impact on an
implicit measure of TII. This would provide greater insight into the specific role and relative
importance of disgust and other basic emotions within TII. The current findings would also
be strengthened by replication with a clinical ED sample to explore whether the lack of
interaction between MI and ED condition on implicit TII would remain. Finally, research
exploring the processes underpinning the acquisition of disgust-based learning would help to
guide disgust-based interventions. This may have implications for the intervention of TII,
BID and EDs, and also for the treatment of psychological presentations where research
indicates that disgust plays a critical role in its onset and maintenance such as obsessive
compulsive disorder (Bhikram et al., 2017) and post-traumatic stress following sexual trauma

(Badour & Feldner, 2016).

Clinical
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The present findings offer a number of potential clinical implications. However,
given the novel nature of the findings (which would need replication), further research is
warranted and the implications postulated are tentative.

The present findings imply that disgust may represent a key target within TII, BID
and ED prevention and intervention. Disgust is not typically a core feature of such
interventions, with the focus being placed on anxiety reduction. For example, commonly
implemented therapeutic models addressing TII within BID interventions such as CBT target
anxiety associated with the body and weight (e.g., body avoidance) through exposure
(Fairburn, 2008). Disgust elicits similar avoidant behavioural patterns (Taboas et al., 2015),
yet activates different physiological responses (van Hooff et al., 2013). Thus, if the
motivating emotion driving the avoidance behaviour is disgust rather than fear, clinical gains
from treatment may be limited. Research has indicated that disgust is less effectively reduced
through exposure than fear (Mason & Richardson., 2012) and that disgust reduction is
typically slower than that of fear (Olatunji, Smits, et al., 2007). Researchers suggested that
there may be different mechanisms involved in disgust learning compared with fear, and that
disgust requires a more intensive treatment. Furthermore, research had indicated that visual
exposure alone to the conditioned stimulus (e.g., body weight/shape) or exposure without
physical contact is likely to be ineffective in providing the relevant information that the
stimulus is free from threatening (whether visual or perceived) contamination (Bosman et al.,
2016). As a result of such differences, clinicians may benefit from exploring the role of
disgust within assessment and formulation, and obtaining regular assessments of disgust
within and between treatment sessions to guide therapeutic work.

Secondly, if disgust is working at an implicit level to increase TII the effectiveness of
interventions such as CBT, which works at the conscious verbal level (such as challenging

unhelpful automatic thoughts) when addressing disgust-driven psychopathology is
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questionable. Clinicians may benefit from making the implicit underlying disgust more
explicit within the therapy room. A therapeutic intervention that may offer promise for
achieving this alongside traditional therapeutic approaches such as CBT is emotion focused
therapy (EFT). EFT is underpinned by the viewpoint that ED symptoms are a result of a
limited ability to access, identify and be guided by helpful or adaptive emotions (Ivanova &
Watson, 2014). Thus, interventions such as EFT that aim to enhance emotional processing
and regulation, including the experience of disgust, may be of benefit for addressing TII and
BID. Initial preliminary research indicates that EFT may be an effective treatment for EDs
(Dolhanty & Greenberg, 2009; Glisenti et al., 2018; Hibbs et al., 2020) where TII is

prevalent.

4.6 Conclusion

This study investigated the impact of disgust on implicit TII. The findings suggest
that regardless of ED symptomatology, inducing disgust in an analogue sample of
undergraduate students increases TII. Further research exploring disgust-based learning,
disgust, self-disgust, and other basic emotions is warranted to strengthen the current findings

and guide prevention and intervention for TII, BID and EDs.



102

References

Alleva, J. M., Sheeran, P., Webb, T. L., Martijn, C., & Miles, E. (2015). A Meta-Analytic
Review of Stand-Alone Interventions to Improve Body Image. PLOS ONE, 10(9),
€0139177. https://doi.org/10.1371/journal.pone.0139177

Alvarenga, M. S., Koritar, P., Pisciolaro, F., Mancini, M., Cordas, T. A., & Scagliusi, F. B.
(2014). Eating attitudes of anorexia nervosa, bulimia nervosa, binge eating disorder
and obesity without eating disorder female patients: Differences and similarities.
Physiology & Behavior, 131, 99-104. https://doi.org/10.1016/j.physbeh.2014.04.032

Anderson, L. M., Berg, H., Brown, T. A., Menzel, J., & Reilly, E. E. (2021). The Role of
Disgust in Eating Disorders. Current Psychiatry Reports, 23(2), 4.
https://doi.org/10.1007/s11920-020-01217-5

American Psychiatric Association. (2013). Diagnostic and statistical manual of mental
disorders (5™ ed.)

Armstrong, T., Engel, M., Press, T., Sonstroem, A., & Reed, J. (2019). Fast-forwarding
disgust conditioning: US pre-exposure facilitates the acquisition of oculomotor
avoidance. Motivation and Emotion, 43(4), 681-695.

Armstrong, T., & Olatunji, B. O. (2017). Pavlovian disgust conditioning as a model for
contamination-based OCD: Evidence from an analogue study. Behaviour Research
and Therapy, 93, 78-87. https://doi.org/10.1016/j.brat.2017.03.009

Badour, C. L., & Feldner, M. T. (2016). Disgust and Imaginal Exposure to Memories of
Sexual Trauma: Implications for the Treatment of Posttraumatic Stress. Psychological
Trauma : Theory, Research, Practice and Policy, 8(3), 267-275.

https://doi.org/10.1037/tra0000079



103

Bagby, R. M., Taylor, G. J., & Parker, J. D. (1994). The twenty-item Toronto Alexithymia
Scale—II. Convergent, discriminant, and concurrent validity. Journal of

psychosomatic research, 38(1), 33-40.

Bagby, R. M., Parker, J. D. A., & Taylor, G. J. (2020). Twenty-five years with the 20-item
Toronto Alexithymia Scale. Journal of Psychosomatic Research, 131, 109940.

https://doi.org/10.1016/j.jpsychores.2020.109940

Bhikram, T., Abi-Jaoude, E., & Sandor, P. (2017). OCD: Obsessive—compulsive ... disgust?
The role of disgust in obsessive—compulsive disorder. Journal of Psychiatry &
Neuroscience : JPN, 42(5), 300-306. https://doi.org/10.1503/jpn.160079

Borgers, T., Kriiger, N., Vocks, S., Thomas, J. J., Plessow, F., & Hartmann, A. S. (2021).
Overcoming limitations of self-report: an assessment of fear of weight gain in
anorexia nervosa and healthy controls using implicit association tests. Journal of

Eating Disorders, 9(1), 1-11.

Bosman, R. C., Borg, C., & de Jong, P. J. (2016). Optimising Extinction of Conditioned
Disgust. PLoS ONE, 11(2). https://doi.org/10.1371/journal.pone.0148626

Cafri, G., Yamamiya, Y., Brannick, M., & Thompson, J. K. (2005). The influence of
sociocultural factors on body image: A meta-analysis. Clinical Psychology: science
and practice, 12(4), 421.

Calogero, R. M., Davis, W. N., & Thompson, J. K. (2004). The Sociacultural Attitudes
Toward Appearance Questionnaire(SATAQ-3): Reliability and normative
comparisons of eating disordered patients. Body Image, 1(2), 193—198. Scopus.

https://doi.org/10.1016/j.bodyim.2004.01.004



104

Chen, S.-Y., Feng, Z., & Y1, X. (2017). A general introduction to adjustment for multiple
comparisons. Journal of Thoracic Disease, 9(6), 1725-1729.
https://doi.org/10.21037/td.2017.05.34

Cullen, C., Barnes-Holmes, D., Barnes-Holmes, Y., & Stewart, 1. (2007). Implicit Relational
Assessment Procedure (IRAP) and the malleability of negative attitudes to sexual
orientation. In annual meeting of the Association of Behavior Analysis International,

San Diego, CA.

Davey, G. C. L., & Chapman, L. (2009). Disgust and eating disorder symptomatology in a
non-clinical population: The role of trait anxiety and anxiety sensitivity. Clinical
Psychology & Psychotherapy, 16(4), 268-275. https://doi.org/10.1002/cpp.623

Demos / OpenlAT. (n.d.). GitLab. Retrieved 15 February 2021, from
https://gitlab.pavlovia.org/demos/openiat

Dolhanty, J., & Greenberg, L. S. (2009). Emotion-focused therapy in a case of anorexia
nervosa. Clinical Psychology & Psychotherapy, 16(4), 336-382.
https://doi.org/10.1002/cpp.624

Ekman, P., & Cordaro, D. (2011). What is Meant by Calling Emotions Basic. Emotion
Review, 3(4), 364-370. https://doi.org/10.1177/1754073911410740

Ellithorpe, M. E., Ewoldsen, D. R., & Velez, J. A. (2015). Preparation and Analyses of
Implicit Attitude Measures: Challenges, Pitfalls, and Recommendations.
Communication Methods and Measures, 9(4), 233-252.
https://doi.org/10.1080/19312458.2015.1096330

Evers, C., Dingemans, A., Junghans, A. F., & Boevé¢, A. (2018). Feeling bad or feeling good,
does emotion affect your consumption of food? A meta-analysis of the experimental
evidence. Neuroscience & Biobehavioral Reviews, 92, 195-208.

https://doi.org/10.1016/j.neubiorev.2018.05.028



105

Fairburn, C. G. (2008). Cognitive Behavior Therapy and Eating Disorders. Guilford Press.

Fairburn, C. G., & Beglin, S. J. (1994). Assessment of eating disorders: Interview or self-
report questionnaire? International Journal of Eating Disorders, 16(4), 363-370.
https://doi.org/10.1002/1098-108X(199412)16:4<363::AID-
EAT2260160405>3.0.CO;2-#

Fairburn, C. G., Cooper, Z., & Shafran, R. (2003). Cognitive behaviour therapy for eating
disorders: A “transdiagnostic” theory and treatment. Behaviour Research and

Therapy, 41(5), 509-528. https://doi.org/10.1016/S0005-7967(02)00088-8

Fernandez-Aguilar, L., Ricarte, J., Ros, L., & Latorre, J. M. (2018). Emotional Differences in
Young and Older Adults: Films as Mood Induction Procedure. Frontiers in
Psychology, 9. https://doi.org/10.3389/fpsyg.2018.01110

Field, A. (2009). Discovering statistics using spss third edition.

Fox, J. R. E., & Power, M. J. (2009). Eating disorders and multi-level models of emotion: An
integrated model. Clinical Psychology & Psychotherapy, 16(4), 240-267.
https://doi.org/10.1002/cpp.626

Fox, J. R. E., Smithson, E., Baillie, S., Ferreira, N., Mayr, 1., & Power, M. J. (2013). Emotion
Coupling and Regulation in Anorexia Nervosa. Clinical Psychology &
Psychotherapy, 20(4), 319-333. https://doi.org/10.1002/cpp.1823

Fredrickson, B. L., & Roberts, T.-A. (1997). Objectification Theory. Psychology of Women
Quarterly, 21(2), 173-206. https://doi.org/10.1111/j.1471-6402.1997.tb00108.x

Gilman, T. L., Shaheen, R., Nylocks, K. M., Halachoff, D., Chapman, J., Flynn, J. J., Matt, L.
M., & Coifman, K. G. (2017). A film set for the elicitation of emotion in research: A
comprehensive catalog derived from four decades of investigation. Behavior

Research Methods, 49(6), 2061-2082. https://doi.org/10.3758/s13428-016-0842-x



106

Girard, M., Rodgers, R. F., & Chabrol, H. (2018). Prospective predictors of body
dissatisfaction, drive for thinness, and muscularity concerns among young women in
France: A sociocultural model. Body Image, 26, 103—110.
https://doi.org/10.1016/j.bodyim.2018.07.001

Glashouwer, K. A., van der Veer, R. M. L., Adipatria, F., de Jong, P. J., & Vocks, S. (2019).
The role of body image disturbance in the onset, maintenance, and relapse of anorexia
nervosa: A systematic review. Clinical Psychology Review, 74, 101771.
https://doi.org/10.1016/j.cpr.2019.101771

Glisenti, K., Strodl, E., & King, R. (2018). Emotion-focused therapy for binge-eating
disorder: A review of six cases. Clinical psychology & psychotherapy, 25(6), 842-
855.

Goodall, C. E. (2011). An overview of implicit measures of attitudes: Methods, mechanisms,
strengths, and limitations. Communication Methods and Measures, 5(3), 203-222.

Gorrell, S., & Murray, S. B. (2019). Eating Disorders in Males. Child and Adolescent
Psychiatric Clinics of North America, 28(4), 641-651.
https://doi.org/10.1016/j.chc.2019.05.012

Greenwald, A. G., McGhee, D. E., & Schwartz, J. L. (1998). Measuring individual
differences in implicit cognition: the implicit association test. Journal of personality
and social psychology, 74(6), 1464.

Greenwald, A. G., Nosek, B. A., & Banaji, M. R. (2003). Understanding and using the
Implicit Association Test: I. An improved scoring algorithm. Journal of Personality
and Social Psychology, 85(2), 197-216. https://doi.org/10.1037/0022-3514.85.2.197

Hay, P., Mitchison, D., Collado, A. E. L., Gonzéalez-Chica, D. A., Stocks, N., & Touyz, S.

(2017). Burden and health-related quality of life of eating disorders, including



107

Avoidant/Restrictive Food Intake Disorder (ARFID), in the Australian population.
Journal of Eating Disorders, 5(1), 21. https://doi.org/10.1186/s40337-017-0149-z

Hibbs, R., Pugh, M., & Fox, J. R. (2020). Applying emotion-focused therapy to work with
the “anorexic voice” within anorexia nervosa: A brief intervention. Journal of
Psychotherapy Integration.

Hildebrandt, T., Grotzinger, A., Reddan, M., Greif, R., Levy, 1., Goodman, W., & Schiller, D.
(2015). Testing the disgust conditioning theory of food-avoidance in adolescents with
recent onset anorexia nervosa. Behaviour Research and Therapy, 71, 131-138.
https://doi.org/10.1016/j.brat.2015.06.008

Hildebrandt, T., Loeb, K., Troupe, S., & Delinsky, S. (2012). Adjunctive mirror exposure for
eating disorders: A randomized controlled pilot study. Behaviour research and
therapy, 50(12), 797-804.

Holland, G., & Tiggemann, M. (2016). A systematic review of the impact of the use of social
networking sites on body image and disordered eating outcomes. Body image, 17,
100-110.

Hudson, J. L., Hiripi, E., Pope, H. G., & Kessler, R. C. (2007). The Prevalence and Correlates
of Eating Disorders in the National Comorbidity Survey Replication. Biological
Psychiatry, 61(3), 348-358. https://doi.org/10.1016/j.biopsych.2006.03.040

Ivanova, 1., & Watson, J. (2014). Emotion-focused therapy for eating disorders: Enhancing
emotional processing. Person-Centered & Experiential Psychotherapies, 13(4), 278—
293. https://doi.org/10.1080/14779757.2014.910132

Izquierdo, A., Plessow, F., Becker, K. R., Mancuso, C. J., Slattery, M., Murray, H. B., ... &
Thomas, J. J. (2019). Implicit attitudes toward dieting and thinness distinguish fat-
phobic and non-fat-phobic anorexia nervosa from avoidant/restrictive food intake

disorder in adolescents. International Journal of Eating Disorders, 52(4), 419-427.



108

Jenkins, L. M., & Andrewes, D. G. (2012). A New Set of Standardised Verbal and Non-
verbal Contemporary Film Stimuli for the Elicitation of Emotions. Brain Impairment,
13(2), 212-227. https://doi.org/10.1017/Brlmp.2012.18

Klimek, P., Murray, S. B., Brown, T., Iv, M. G., & Blashill, A. J. (2018). Thinness and
muscularity internalization: Associations with disordered eating and muscle
dysmorphia in men. International Journal of Eating Disorders, 51(4), 352-357.
https://doi.org/10.1002/eat.22844

Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001a). The PHQ-9. Journal of General
Internal Medicine, 16(9), 606—613. https://doi.org/10.1046/j.1525-
1497.2001.016009606.x

Kroenke, K., Spitzer, R. L., & Williams, J. B. W. (2001b). The PHQ-9: Validity of a brief
depression severity measure. Journal of General Internal Medicine, 16(9), 606—613.
https://doi.org/10.1046/j.1525-1497.2001.016009606.x

Lanzieri, N., Hildebrandt, T. Using Objectification Theory to Examine the Effects of Media
on Gay Male Body Image. Clin Soc Work J 44, 105-113 (2016). https://doi-

org.abc.cardiff.ac.uk/10.1007/s10615-015-0562-1

Lipson, S. K., & Sonneville, K. R. (2017). Eating disorder symptoms among undergraduate
and graduate students at 12 U.S. colleges and universities. Eating Behaviors, 24, 81—
88. Scopus. https://doi.org/10.1016/j.eatbeh.2016.12.003

Loeber, S., Burgmer, R., Wyssen, A., Leins, J., Rustemeier, M., Munsch, S., & Herpertz, S.
(2016). Short-term effects of media exposure to the thin ideal in female inpatients
with an eating disorder compared to female inpatients with a mood or anxiety disorder

or women with no psychiatric disorder. International Journal of Eating Disorders,

49(7), 708—715. https://doi.org/10.1002/eat.22524



109

Loéwe, B., Decker, O., Miiller, S., Bréhler, E., Schellberg, D., Herzog, W., & Herzberg, P. Y.
(2008). Validation and Standardization of the Generalized Anxiety Disorder Screener
(GAD-7) in the General Population. Medical Care, 46(3), 266-274.
https://doi.org/10.1097/MLR.0b013e318160d093

Luce, K. H., & Crowther, J. H. (1999). The reliability of the eating disorder examination—
Self-report questionnaire version (EDE-Q). International Journal of Eating
Disorders, 25(3), 349-351. https://doi.org/10.1002/(SICI)1098-
108X(199904)25:3<349::AID-EAT15>3.0.CO;2-M

Mason, E. C., & Richardson, R. (2012). Treating Disgust in Anxiety Disorders. Clinical
Psychology: Science and Practice, 19(2), 180—-194. https://doi.org/10.1111/1.1468-
2850.2012.01282.x

Mond, J. M., Hay, P. J., Rodgers, B., Owen, C., & Beumont, P. J. V. (2004). Validity of the
Eating Disorder Examination Questionnaire (EDE-Q) in screening for eating
disorders in community samples. Behaviour Research and Therapy, 42(5), 551-567.
https://doi.org/10.1016/S0005-7967(03)00161-X

Moussally, J. M., Rochat, L., Posada, A., & Van der Linden, M. (2017). A database of body-
only computer-generated pictures of women for body-image studies: Development
and preliminary validation. Behavior Research Methods, 49(1), 172—-183.
https://doi.org/10.3758/s13428-016-0703-7

Nakagawa, S. (2004). A farewell to Bonferroni: The problems of low statistical power and
publication bias. Behavioral Ecology, 15(6), 1044—1045.
https://doi.org/10.1093/beheco/arh107

Neziroglu, F., Hickey, M., & Mckay, D. (2010). Psychophysiological and Self-Report

Components of Disgust in Body Dysmorphic Disorder: The Effects of Repeated



110

Exposure. International Journal of Cognitive Therapy - INT J COGN THER, 3, 40—
51. https://doi.org/10.1521/ijct.2010.3.1.40

Nosek, B. A., Greenwald, A. G., & Banaji, M. R. (2007). The Implicit Association Test at
age 7: A methodological and conceptual review.

Nowakowski, M. E., McFarlane, T., & Cassin, S. (2013). Alexithymia and eating disorders:
A critical review of the literature. Journal of Eating Disorders, 1(1), 21.
https://doi.org/10.1186/2050-2974-1-21

Olatunji, B. O. (2020). Linking Pavlovian Disgust Conditioning and Eating Disorder
Symptoms: An Analogue Study. Behavior Therapy, 51(1), 178—1809.
https://doi.org/10.1016/j.beth.2019.06.002

Olatunji, B. O., Cisler, J. M., Deacon, B. J., Connolly, K., & Lohr, J. M. (2007). The Disgust
Propensity and Sensitivity Scale-Revised: Psychometric properties and specificity in
relation to anxiety disorder symptoms. Journal of Anxiety Disorders, 21(7), 918-930.
https://doi.org/10.1016/j.janxdis.2006.12.005

Olatunji, B. O., Smits, J. A. J., Connolly, K., Willems, J., & Lohr, J. M. (2007). Examination
of the decline in fear and disgust during exposure to threat-relevant stimuli in blood—
injection—injury phobia. Journal of Anxiety Disorders, 21(3), 445-455.
https://doi.org/10.1016/j.janxdis.2006.05.001

Onden-Lim, M., Wu, R., & Grisham, J. R. (2012). Body image concern and selective
attention to disgusting and non-self appearance-related stimuli. Body Image, 9(4),
535-538. https://doi.org/10.1016/j.bodyim.2012.07.005

Overton, P. G., Markland, F. E., Taggart, H. S., Bagshaw, G. L., & Simpson, J. (2008). Self-
disgust mediates the relationship between dysfunctional cognitions and depressive

symptomatology. Emotion, 8(3), 379.



111

Owens, R. A., Attia, E., Fitzpatrick, J. J., Phillips, K., & Nolan, S. (2021). Eating Disorders:
Identification and Management in General Medical and Psychiatric Settings. Journal
of the American Psychiatric Nurses Association, 1078390321999713.
https://doi.org/10.1177/1078390321999713

Paans, N. P. G., Bot, M., Brouwer, . A., Visser, M., & Penninx, B. W. J. H. (2018).
Contributions of depression and body mass index to body image. Journal of
Psychiatric Research, 103, 18-25. https://doi.org/10.1016/].jpsychires.2018.05.003

Pearl, R. L., White, M. A., & Grilo, C. M. (2014). Weight bias internalization, depression,
and self-reported health among overweight binge eating disorder patients. Obesity,

22(5), E142—-E148. https://doi.org/10.1002/0by.20617

Pellizzer, M. L., Tiggemann, M., Waller, G., & Wade, T. D. (2018). Measures of body
image: Confirmatory factor analysis and association with disordered

eating. Psychological Assessment, 30(2), 143.

Pidgeon, A., & Harker, R. A. (2013). Body-focused Anxiety in Women: Associations with
Internalization of the Thin-ideal, Dieting Frequency, Body Mass Index and Media
Effects. Open Journal of Medical Psychology, 02(04), 17.
https://doi.org/10.4236/0jmp.2013.24B004

Puhl, R.M., & Heuer, C.A. (2009). The stigma of obesity: are view and update. Obesity, 17,
941-964.

Posavac, S. S., & Posavac, H. D. (2020). Adult Separation Anxiety Disorder Symptomology
as a Risk Factor for Thin-Ideal Internalization: The Role of Self-Concept Clarity.
Psychological Reports, 123(3), 674—686. https://doi.org/10.1177/0033294119829440

Pruzinky (Eds.), Body image: A handbook of theory, research, and clinical practice (pp. 91-

98). New York, NY, US: Guilford Press.



112

Ritzert, T., Anderson, L., Reilly, E., Gorrell, S., Forsyth, J., & Anderson, D. (2016).
Assessment of Weight/Shape Implicit Bias Related to Attractiveness, Fear, and
Disgust. Psychological Record, 66(3), 405—417. https://doi.org/10.1007/s40732-016-
0181-4

Rozin, P., Haidt, J., & McCauley, C. R. (2008). Disgust. In Handbook of emotions, 3rd ed
(pp. 757-776). The Guilford Press.

Schaefer, L. M., Burke, N. L., & Thompson, J. K. (2019). Thin-ideal internalization: How
much is too much? Eating and Weight Disorders - Studies on Anorexia, Bulimia and
Obesity, 24(5), 933-937. https://doi.org/10.1007/s40519-018-0498-x

Schulz, K. F., & Grimes, D. A. (2002). Generation of allocation sequences in randomised
trials: Chance, not choice. The Lancet, 359(9305), 515-519.
https://doi.org/10.1016/S0140-6736(02)07683-3

Sharpe, H., Griffiths, S., Choo, T.-H., Eisenberg, M. E., Mitchison, D., Wall, M., &
Neumark-Sztainer, D. (2018). The Relative Importance of Dissatisfaction,
Overvaluation and Preoccupation with Weight and Shape for Predicting Onset of
Disordered Eating Behaviours and Depressive Symptoms over 15 Years. The
International Journal of Eating Disorders, 51(10), 1168-1175.
https://doi.org/10.1002/eat.22936

Siedlecka, E., & Denson, T. F. (2019). Experimental Methods for Inducing Basic Emotions:
A Qualitative Review. Emotion Review, 11(1), 87-97.
https://doi.org/10.1177/1754073917749016

Spitzer, R. L., Kroenke, K., Williams, J. B. W., & Lowe, B. (2006). A Brief Measure for
Assessing Generalized Anxiety Disorder: The GAD-7. Archives of Internal Medicine,

166(10), 1092—-1097. https://doi.org/10.1001/archinte.166.10.1092



113

Spring, V. L., & Bulik, C. M. (2014). Implicit and explicit affect toward food and weight
stimuli in anorexia nervosa. Eating Behaviors, 15(1), 91-94.
https://doi.org/10.1016/j.eatbeh.2013.10.017

Stasik-O’Brien, S. M., & Schmidt, J. (2018). The role of disgust in body image disturbance:
Incremental predictive power of self-disgust. Body Image, 27, 128—137.
https://doi.org/10.1016/j.bodyim.2018.08.011

Stice, E., & Bearman, S. K. (2001). Body-image and eating disturbances prospectively
predict increases in depressive symptoms in adolescent girls: a growth curve

analysis. Developmental psychology, 37(5), 597.

Stojcic, 1., Dong, X., & Ren, X. (2020). Body Image and Sociocultural Predictors of Body
Image Dissatisfaction in Croatian and Chinese Women. Frontiers in Psychology, 11.
https://doi.org/10.3389/fpsyg.2020.00731

Stott, N., Fox, J. R., & Williams, M. O. (2021). Attentional bias in eating disorders: A meta-

review. International Journal of Eating Disorders.

Sysko, R., Walsh, B. T., & Fairburn, C. G. (2005). Eating Disorder Examination-
Questionnaire as a measure of change in patients with bulimia nervosa. International
Journal of Eating Disorders, 37(2), 100—106. https://doi.org/10.1002/eat.20078

Taboas, W., Ojserkis, R., & McKay, D. (2015). Change in disgust reactions following
cognitive-behavioral therapy for childhood anxiety disorders. International Journal of
Clinical and Health Psychology : IJCHP, 15(1), 1-7.
https://doi.org/10.1016/j.ijchp.2014.06.002

Thompson, J. K., & Stice, E. (2001). Thin-Ideal Internalization: Mounting Evidence for a

New Risk Factor for Body-Image Disturbance and Eating Pathology. Current



114

Directions in Psychological Science, 10(5), 181-183. https://doi.org/10.1111/1467-
8721.00144

Thompson, J. K., Van Den Berg, P., Roehrig, M., Guarda, A. S., & Heinberg, L. J. (2004).
The sociocultural attitudes towards appearance scale-3 (SATAQ-3): Development and
validation. International journal of eating disorders, 35(3), 293-304.

Tiggemann, M., & Slater, A. (2013). NetGirls: The Internet, Facebook, and body image
concern in adolescent girls: The Internet and Body Image Concern. International
Journal of Eating Disorders, 46(6), 630—633. https://doi.org/10.1002/eat.22141

Troop, N., & Baker, A. (2009). Food, body, and soul: The role of disgust in eating disorders.
American Psychological Association.

van Hooff, J. C., Devue, C., Vieweg, P. E., & Theeuwes, J. (2013). Disgust- and not fear-
evoking images hold our attention. Acta Psychologica, 143(1), 1-6.
https://doi.org/10.1016/j.actpsy.2013.02.001

Vitousek, K. B., & Hollon, S. D. (1990). The investigation of schematic content and
processing in eating disorders. Cognitive Therapy and Research, 14(2), 191-214.
https://doi.org/10.1007/BF01176209

Van Overveld, W. J. M., De Jong, P. J., Peters, M. L., Cavanagh, K., & Davey, G. C. L.
(2006). Disgust propensity and disgust sensitivity: Separate constructs that are
differentially related to specific fears. Personality and Individual Differences, 41(7),
1241-1252.

von Spreckelsen, P., Glashouwer, K. A., Bennik, E. C., Wessel, 1., & de Jong, P. J. (2018).
Negative body image: Relationships with heightened disgust propensity, disgust
sensitivity, and self-directed disgust. PLoS ONE, 13(6).

https://doi.org/10.1371/journal.pone.0198532



115

Westwood, H., Kerr-Gaffney, J., Stahl, D., & Tchanturia, K. (2017). Alexithymia in eating
disorders: Systematic review and meta-analyses of studies using the Toronto
Alexithymia Scale. Journal of Psychosomatic Research, 99, 66-81.
https://doi.org/10.1016/j.jpsychores.2017.06.007

Wildes, J. E., Marcus, M. D., Bright, A. C., Dapelo, M. M., & Psychol, M. C. (2012).
Emotion and eating disorder symptoms in patients with anorexia nervosa: An
experimental study. International Journal of Eating Disorders, 45(7), 876—882.
https://doi.org/10.1002/eat.22020

Wilksch, S. M., & Wade, T. D. (2012). Examination of the Sociocultural Attitudes Towards
Appearance Questionnaire-3 in a mixed-gender young-adolescent
sample. Psychological Assessment, 24(2), 352.

Williamson, D. A., Muller, S. L., Reas, D. L., & Thaw, J. M. (1999). Cognitive bias in eating
disorders: Implications for theory and treatment. Behavior modification, 23(4), 556-
577.

Zanetti, T., Santonastaso, P., Sgaravatti, E., Degortes, D., & Favaro, A. (2013). Clinical and
temperamental correlates of body image disturbance in eating disorders. European

Eating Disorders Review, 21(1), 32-37.



116

Appendix A

Journal of Body Image Author Guidelines

Article structure

Introduction
State the objectives of the work and provide an adequate background, avoiding a detailed
literature survey or a summary of the results.

Material and methods

Provide sufficient details to allow the work to be reproduced by an independent researcher.
Methods that are already published should be summarized, and indicated by a reference. If
quoting directly from a previously published method, use quotation marks and also cite the
source. Any modifications to existing methods should also be described.

Results

Results should be clear and concise, describing the findings and their associated statistical
basis. Consider the use of tables and figures for statistical details.

Discussion

This section should present the theoretical, empirical, and applied implications of the results,
not simply repeat the findings. The study's limitations should be explicitly recognized. A
combined Results and Discussion section may be appropriate.

Conclusions
The main conclusions of the study may be presented in a short Conclusions section, which
may stand alone or form a subsection of a Discussion or Results and Discussion section.

Appendices

If there is more than one appendix, they should be identified as A, B, etc. Formulae and
equations in appendices should be given separate numbering: Eq. (A.1), Eq. (A.2), etc.; in a
subsequent appendix, Eq. (B.1) and so on. Similarly for tables and figures: Table A.1; Fig.
A.l, etc.

Essential title page information

* Title. Concise and informative. Titles are often used in information-retrieval systems. Avoid
abbreviations and formulae where possible.

* Author names and affiliations. Please clearly indicate the given name(s) and family
name(s) of each author and check that all names are accurately spelled. You can add your
name between parentheses in your own script behind the English transliteration. Present the
authors' affiliation addresses (where the actual work was done) below the names. Indicate all
affiliations with a lower-case superscript letter immediately after the author's name and in
front of the appropriate address. Provide the full postal address of each affiliation, including
the country name and, if available, the e-mail address of each author.

* Corresponding author. Clearly indicate who will handle correspondence at all stages of



117

refereeing and publication, also post-publication. This responsibility includes answering any
future queries about Methodology and Materials. Ensure that the e-mail address is given
and that contact details are kept up to date by the corresponding author.

* Present/permanent address. 1f an author has moved since the work described in the article
was done, or was visiting at the time, a 'Present address' (or 'Permanent address') may be
indicated as a footnote to that author's name. The address at which the author actually did the
work must be retained as the main, affiliation address. Superscript Arabic numerals are used
for such footnotes.

Highlights

Highlights are mandatory for this journal as they help increase the discoverability of your
article via search engines. They consist of a short collection of bullet points that capture the
novel results of your research as well as new methods that were used during the study (if
any). Please have a look at the examples here: example Highlights.

Highlights should be submitted in a separate editable file in the online submission system.
Please use 'Highlights' in the file name and include 3 to 5 bullet points (maximum 85
characters, including spaces, per bullet point).

Abstract

A concise and factual abstract is required. The abstract should state briefly the purpose of the
research, the principal results and major conclusions. An abstract is often presented
separately from the article, so it must be able to stand alone. For this reason, References
should be avoided, but if essential, then cite the author(s) and year(s). Also, non-standard or
uncommon abbreviations should be avoided, but if essential they must be defined at their first
mention in the abstract itself.

The abstract should be between 150 and 200 words.

Graphical abstract

Although a graphical abstract is optional, its use is encouraged as it draws more attention to
the online article. The graphical abstract should summarize the contents of the article in a
concise, pictorial form designed to capture the attention of a wide readership. Graphical
abstracts should be submitted as a separate file in the online submission system. Image size:
Please provide an image with a minimum of 531 x 1328 pixels (h x w) or proportionally
more. The image should be readable at a size of 5 X 13 cm using a regular screen resolution
of 96 dpi. Preferred file types: TIFF, EPS, PDF or MS Office files. You can view Example
Graphical Abstracts on our information site.

Authors can make use of Elsevier's [llustration Services to ensure the best presentation of
their images and in accordance with all technical requirements.

Keywords

Immediately after the abstract, provide a maximum of 6 keywords, using American spelling
and avoiding general and plural terms and multiple concepts (avoid, for example, 'and', 'of').
Be sparing with abbreviations: only abbreviations firmly established in the field may be
eligible. These keywords will be used for indexing purposes.
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Abbreviations

For economy, consider using abbreviations or acronyms for key terms that appear often in the
paper. Introduce the abbreviation parenthetically after the term's first mention in the paper.
Ensure consistency of abbreviations throughout the paper. Such abbreviations that are
unavoidable in the abstract must be defined at their first mention there, as well as in the
footnote. Ensure consistency of abbreviations throughout the article.

Acknowledgements

Collate acknowledgements in a separate section at the end of the article before the references
and do not, therefore, include them on the title page, as a footnote to the title or otherwise.
List here those individuals who provided help during the research (e.g., providing language
help, writing assistance or proof reading the article, etc.).

Formatting of funding sources
List funding sources in this standard way to facilitate compliance to funder's requirements:

Funding: This work was supported by the National Institutes of Health [grant numbers xxxx,
yyyyl; the Bill & Melinda Gates Foundation, Seattle, WA [grant number zzzz]; and the
United States Institutes of Peace [grant number aaaal.

It is not necessary to include detailed descriptions on the program or type of grants and
awards. When funding is from a block grant or other resources available to a university,
college, or other research institution, submit the name of the institute or organization that
provided the funding.

If no funding has been provided for the research, please include the following sentence:

This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

Math formulae

Please submit math equations as editable text and not as images. Present simple formulae in
line with normal text where possible and use the solidus (/) instead of a horizontal line for
small fractional terms, e.g., X/Y. In principle, variables are to be presented in italics. Powers
of e are often more conveniently denoted by exp. Number consecutively any equations that
have to be displayed separately from the text (if referred to explicitly in the text).

Footnotes

Footnotes should be used sparingly. Number them consecutively throughout the article. Many
word processors can build footnotes into the text, and this feature may be used. Otherwise,
please indicate the position of footnotes in the text and list the footnotes themselves
separately at the end of the article. Do not include footnotes in the Reference list.

Artwork

Electronic artwork

General points

* Make sure you use uniform lettering and sizing of your original artwork.
* Embed the used fonts if the application provides that option.
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» Aim to use the following fonts in your illustrations: Arial, Courier, Times New Roman,
Symbol, or use fonts that look similar.

* Number the illustrations according to their sequence in the text.

* Use a logical naming convention for your artwork files.

* Provide captions to illustrations separately.

» Size the illustrations close to the desired dimensions of the published version.

* Submit each illustration as a separate file.

* Ensure that color images are accessible to all, including those with impaired color vision.

A detailed guide on electronic artwork is available.

You are urged to visit this site; some excerpts from the detailed information are given
here.

Formats

If your electronic artwork is created in a Microsoft Office application (Word, PowerPoint,
Excel) then please supply 'as is' in the native document format.

Regardless of the application used other than Microsoft Office, when your electronic artwork
is finalized, please 'Save as' or convert the images to one of the following formats (note the
resolution requirements for line drawings, halftones, and line/halftone combinations given
below):

EPS (or PDF): Vector drawings, embed all used fonts.

TIFF (or JPEG): Color or grayscale photographs (halftones), keep to a minimum of 300 dpi.
TIFF (or JPEG): Bitmapped (pure black & white pixels) line drawings, keep to a minimum of
1000 dpi.

TIFF (or JPEG): Combinations bitmapped line/half-tone (color or grayscale), keep to a
minimum of 500 dpi.

Please do not:

* Supply files that are optimized for screen use (e.g., GIF, BMP, PICT, WPQ); these typically
have a low number of pixels and limited set of colors;

* Supply files that are too low in resolution;

* Submit graphics that are disproportionately large for the content.

Formats

Regardless of the application used, when your electronic artwork is finalised, please "save as"
or convert the images to one of the following formats (Note the resolution requirements for
line drawings, halftones, and line/halftone combinations given below.):

EPS: Vector drawings. Embed the font or save the text as "graphics".

TIFF: Colour or greyscale photographs (halftones): always use a minimum of 300 dpi. For
colour images always use RGB.

TIFF: Bitmapped line drawings: use a minimum of 1000 dpi.

TIFF: Combinations bitmapped line/half-tone (colour or greyscale): a minimum of 500 dpi is
required.

DOC, XLS or PPT: If your electronic artwork is created in any of these Microsoft Office
applications please supply "as is".

Please do not:

* Supply embedded graphics in your wordprocessor (spreadsheet, presentation) document;

* Supply files that are optimised for screen use (like GIF, BMP, PICT, WPG); the resolution
1s too low;

* Supply files that are too low in resolution;

* Submit graphics that are disproportionately large for the content.



120

Color artwork

Please make sure that artwork files are in an acceptable format (TIFF (or JPEG), EPS (or
PDF), or MS Office files) and with the correct resolution. If, together with your accepted
article, you submit usable color figures then Elsevier will ensure, at no additional charge, that
these figures will appear in color online (e.g., ScienceDirect and other sites) regardless of
whether or not these illustrations are reproduced in color in the printed version. For color
reproduction in print, you will receive information regarding the costs from Elsevier
after receipt of your accepted article. Please indicate your preference for color: in print or
online only. Further information on the preparation of electronic artwork.

Figure captions

Ensure that each illustration has a caption. Supply captions separately, not attached to the
figure. A caption should comprise a brief title (not on the figure itself) and a description of
the illustration. Keep text in the illustrations themselves to a minimum but explain all
symbols and abbreviations used.

Tables

Please submit tables as editable text and not as images. Tables can be placed either next to
the relevant text in the article, or on separate page(s) at the end. Number tables consecutively
in accordance with their appearance in the text and place any table notes below the table
body. Be sparing in the use of tables and ensure that the data presented in them do not
duplicate results described elsewhere in the article. Please avoid using vertical rules and
shading in table cells.

References
Citation in text

Please ensure that every reference cited in the text is also present in the reference list (and
vice versa). Personal communications may be cited (with exact date) in the text but are not
included in the reference list. Unpublished studies or papers may be cited but must include a
date (year) and follow APA style. Citing reference as "in press" indicates that the work has
been accepted for publication."

Data references

This journal encourages you to cite underlying or relevant datasets in your manuscript by
citing them in your text and including a data reference in your Reference List. Data
references should include the following elements: author name(s), dataset title, data
repository, version (where available), year, and global persistent identifier. Add [dataset]
immediately before the reference so we can properly identify it as a data reference. The
[dataset] identifier will not appear in your published article.

References in a special issue
Please ensure that the words 'this issue' are added to any references in the list (and any
citations in the text) to other articles in the same Special Issue.

Reference management software
Most Elsevier journals have their reference template available in many of the most popular
reference management software products. These include all products that support Citation



121

Style Language styles, such as Mendeley. Using citation plug-ins from these products,
authors only need to select the appropriate journal template when preparing their article, after
which citations and bibliographies will be automatically formatted in the journal's style. If no
template is yet available for this journal, please follow the format of the sample references
and citations as shown in this Guide. If you use reference management software, please
ensure that you remove all field codes before submitting the electronic manuscript. More
information on how to remove field codes from different reference management software.

Users of Mendeley Desktop can easily install the reference style for this journal by clicking
the following link:

http://open.mendeley.com/use-citation-style/body-image

When preparing your manuscript, you will then be able to select this style using the
Mendeley plug-ins for Microsoft Word or LibreOffice.

Reference style

Text: Citations in the text should follow the referencing style used by the American
Psychological Association. You are referred to the Publication Manual of the American
Psychological Association, Seventh Edition, ISBN 978-1-4338-3215-4, copies of which may
be ordered online.

List: references should be arranged first alphabetically and then further sorted
chronologically if necessary. More than one reference from the same author(s) in the same
year must be identified by the letters 'a', 'b', 'c', etc., placed after the year of publication.
Examples:

Reference to a journal publication:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2010). The art of writing a scientific
article. Journal of Scientific Communications, 163, 51-59.
https://doi.org/10.1016/j.s¢.2010.00372.

Reference to a journal publication with an article number:

Van der Geer, J., Hanraads, J. A. J., & Lupton, R. A. (2018). The art of writing a scientific
article. Heliyon, 19, Article e00205. https://doi.org/10.1016/j.heliyon.2018.e00205.
Reference to a book:

Strunk, W, Jr., & White, E. B. (2000). The elements of style (4th ed.). Longman (Chapter 4).
Reference to a chapter in an edited book:

Mettam, G. R., & Adams, L. B. (2009). How to prepare an electronic version of your article.
In B. S. Jones, & R. Z. Smith (Eds.), Introduction to the electronic age (pp. 281-304). E-
Publishing Inc.

Reference to a website:

Powertech Systems. (2015). Lithium-ion vs lead-acid cost analysis. Retrieved from
http://www.powertechsystems.eu/home/tech-corner/lithium-ion-vs-lead-acid-cost-analysis/.
Accessed January 6, 2016

Reference to a dataset:

[dataset] Oguro, M., Imahiro, S., Saito, S., & Nakashizuka, T. (2015). Mortality data for
Japanese oak wilt disease and surrounding forest compositions. Mendeley Data, v1.
https://doi.org/10.17632/xwj98nb39r.1.

Reference to a conference paper or poster presentation:

Engle, E.K., Cash, T.F., & Jarry, J.L. (2009, November). The Body Image Behaviours
Inventory-3: Development and validation of the Body Image Compulsive Actions and Body
Image Avoidance Scales. Poster session presentation at the meeting of the Association for
Behavioural and Cognitive Therapies, New York, NY.

Reference to software:
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Coon, E., Berndt, M., Jan, A., Svyatsky, D., Atchley, A., Kikinzon, E., Harp, D., Manzini, G.,
Shelef, E., Lipnikov, K., Garimella, R., Xu, C., Moulton, D., Karra, S., Painter, S., Jafarov,
E., & Molins, S. (2020, March 25). Advanced Terrestrial Simulator (ATS) v0.88 (Version
0.88). Zenodo. https://doi.org/10.5281/zenodo.37272009.

Video

Elsevier accepts video material and animation sequences to support and enhance your
scientific research. Authors who have video or animation files that they wish to submit with
their article are strongly encouraged to include links to these within the body of the article.
This can be done in the same way as a figure or table by referring to the video or animation
content and noting in the body text where it should be placed. All submitted files should be
properly labeled so that they directly relate to the video file's content. In order to ensure that
your video or animation material is directly usable, please provide the file in one of our
recommended file formats with a preferred maximum size of 150 MB per file, 1 GB in total.
Video and animation files supplied will be published online in the electronic version of your
article in Elsevier Web products, including ScienceDirect. Please supply 'stills' with your
files: you can choose any frame from the video or animation or make a separate image. These
will be used instead of standard icons and will personalize the link to your video data. For
more detailed instructions please visit our video instruction pages. Note: since video and
animation cannot be embedded in the print version of the journal, please provide text for both
the electronic and the print version for the portions of the article that refer to this content.

Supplementary material

Supplementary material such as applications, images and sound clips, can be published with
your article to enhance it. Submitted supplementary items are published exactly as they are
received (Excel or PowerPoint files will appear as such online). Please submit your material
together with the article and supply a concise, descriptive caption for each supplementary
file. If you wish to make changes to supplementary material during any stage of the process,
please make sure to provide an updated file. Do not annotate any corrections on a previous
version. Please switch off the "Track Changes' option in Microsoft Office files as these will
appear in the published version.

Research data

This journal encourages and enables you to share data that supports your research publication
where appropriate, and enables you to interlink the data with your published articles.
Research data refers to the results of observations or experimentation that validate research
findings. To facilitate reproducibility and data reuse, this journal also encourages you to share
your software, code, models, algorithms, protocols, methods and other useful materials
related to the project.

Below are a number of ways in which you can associate data with your article or make a
statement about the availability of your data when submitting your manuscript. If you are
sharing data in one of these ways, you are encouraged to cite the data in your manuscript and
reference list. Please refer to the "References" section for more information about data
citation. For more information on depositing, sharing and using research data and other
relevant research materials, visit the research data page.
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Data linking

If you have made your research data available in a data repository, you can link your article
directly to the dataset. Elsevier collaborates with a number of repositories to link articles on
ScienceDirect with relevant repositories, giving readers access to underlying data that gives
them a better understanding of the research described.

There are different ways to link your datasets to your article. When available, you can
directly link your dataset to your article by providing the relevant information in the
submission system. For more information, visit the database linking page.

For supported data repositories a repository banner will automatically appear next to your
published article on ScienceDirect.

In addition, you can link to relevant data or entities through identifiers within the text of your
manuscript, using the following format: Database: xxxx (e.g., TAIR: AT1G01020; CCDC:
734053; PDB: 1XFN).

Mendeley Data

This journal supports Mendeley Data, enabling you to deposit any research data (including
raw and processed data, video, code, software, algorithms, protocols, and methods)
associated with your manuscript in a free-to-use, open access repository. During the
submission process, after uploading your manuscript, you will have the opportunity to upload
your relevant datasets directly to Mendeley Data. The datasets will be listed and directly
accessible to readers next to your published article online.

For more information, visit the Mendeley Data for journals page.

Data in Brief

You have the option of converting any or all parts of your supplementary or additional raw
data into a data article published in Data in Brief. A data article is a new kind of article that
ensures that your data are actively reviewed, curated, formatted, indexed, given a DOI and
made publicly available to all upon publication (watch this video describing the benefits of
publishing your data in Data in Brief). You are encouraged to submit your data article

for Data in Brief as an additional item directly alongside the revised version of your
manuscript. If your research article is accepted, your data article will automatically be
transferred over to Data in Brief where it will be editorially reviewed, published open access
and linked to your research article on ScienceDirect. Please note an open access fee is
payable for publication in Data in Brief. Full details can be found on the Data in Brief
website. Please use this template to write your Data in Brief data article.

Data statement

To foster transparency, we encourage you to state the availability of your data in your
submission. This may be a requirement of your funding body or institution. If your data is
unavailable to access or unsuitable to post, you will have the opportunity to indicate why
during the submission process, for example by stating that the research data is confidential.
The statement will appear with your published article on ScienceDirect. For more
information, visit the Data Statement page.
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Database Search Syntax

PsycInfo Search Strategy

Journals  Books  Multimedia My Workspace EBPToolsv  What's New

v Search History (16)

# A Searches

o1

exp Body Image/

(body adj2 dissatisf*).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]
body image.mp. [mp-=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]

(body adj1 esteem). mp. [mp-=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]
(body adj2 satisf*).mp. [mp=titie, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]
muscle dysmorph*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]
muscle dysphori*.mp. [mpx=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]
bigorex*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]

musc* dissatisf*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]

(fat adj2 dissatisf*).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]
(weight adj2 dissatisf*).mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]
lor2or3ordor5or6or7or8or9ori0oril

athlet*.mp. [mp=title, abstract, heading word, table of contents, key concepts, original title, tests & measures, mesh]

exp Athletes/

130r14

12and 15

Combine with:

Results

13524

4780

21744
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2014
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324

23857

29303

15376

29303
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Advanced
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Advanced
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Advanced
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Advanced

Actions

Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results
Display Results

Display Results

More v

More v

More v

More v

More v

More v

More v

More v

More v

More v

More v

More v

More v

More v

More v

More v
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Medline Search Strategy

# A Searches Rest

| 2 (body adj2 dissatisf*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, 3t
keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

~) 3 body image.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword 23¢
heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]

4  (body adj1 esteem).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, €
keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

5 (body adj2 satisf*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, 1¢
keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

6  muscle dysmorph®.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, 1
keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

- 7  muscle dysphori*.mp. [mp=titie, abstract, original title, name of substance word, subject heading word, floating sub-heading word,
keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

~) 8 bigorex’.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword
heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word,
unique identifier, synonyms]

] 9 musc* dissatisf*.mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word,
keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary
concept word, unique identifier, synonyms]

10 (fat adj2 dissatisf*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word,
keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary

[ 11 (weight adj2 dissatisf*).mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word,

keyword heading word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary

concept word, unique identifier, synonyms]

[ 12 1or2or3ordorSor6or7or8or9ori10oril

[ 13 athlet".mp. [mp=title, abstract, original title, name of substance word, subject heading word, floating sub-heading word, keyword heading
word, organism supplementary concept word, protocol supplementary concept word, rare disease supplementary concept word, unique
identifier, synonyms]

(71 14  exp Athletes/
[ 15 13or14

[ 16 12and15

Scopus Search Strategy

(((TITLE-ABS-KEY ( "body image")) OR (TITLE-ABS-KEY (body W/1 esteem)) OR (TITLE-ABS-KEY (body W2 dissatisf*)) OR (TITLE-ABS-KEY (body W/2 satisf* ) OR ( TITLE-ABS-
KEY "muscle dysmorph®* |} OR T\TLE ABS-KEY ("muscle dysphon*" )) OR (TITLE-ABS-KEY ( "musc*dlssatlsfactlon )) OR (TITLE-ABS-KEY (fat W2 dissatisf*)) OR (TITLE-ABS-
KEY ( welght W2 dissatisf* ) ) OR (TITLE-ABS-KEY ( bigorex* )))) AND ( ,_TITLE-.-\BS-KEYLathlet* )




126

Web of Science Search Strategy

TS=("body image" OR body NEAR/1 esteem OR body NEAR/2 dissatisf* OR body NEAR/2 satisf* OR "muscle dysmorph*" OR bigorex* OR "musc*
dissatisf*" OR weight NEAR/2 dissatisf* OR fat NEAR/2 dissatisf* OR "musc* satisf*" OR weight NEAR/2 satisf* OR fat NEAR/2 satisf*) AND TS=( athlet*)
Indexes=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-SSH, ESCI Timespan=All years
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Data Extraction Form
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Author Design  Location Inclusion Sample Athlete definition Non- Measure Results

criteria athlete
definition

Rosenvinge Cross- Norway Born in Elite sport high Students F&M NR Female: A (M

et al. sectional 1992 school student attending =6.9,SD =

(2018) First year high 6.8), NA (M
at elite school =10.6, SD =
sport 8.0)p<.05
school or at
randomly Male: A (M =
selected 2.4,8D =
high school 33),NAM

=4.1,8D =
4.6) p < .01

Neves etal. Cross- Brazil Athletes: Elite and non-elite Public F&M NR EA (M=

(2015) sectional enrolled artistic gymnasts school 65.18, SD =
and students 24.34), NEA
regularly who do not (M = 66.16,
attending exercise SD = 25.81),
in artistic NA (M=
gymnastics 68.63, SD =
training 27), p=.628,
centre ns
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Author Design  Location Inclusion Sample Athlete definition Non- Age (M) Sex  Race Measure Results
criteria size athlete
definition
Francisco  Cross- Portugal 725 E: Gymnasts Donotdo 15.34 F&M NR CDRS Females: EA
et al. sectional competing aesthetic (M =-.88,SD
(2013) international sports =1.12), NEA
competitions and (M=-51,58D
professional dancers =1.19), NA
NE: recreational (M=-81,S8D
dancers and =131)p<
gymnasts from lower .05
levels of competition
Males: EA
(M=-0.11,
SD = 0.83),
NEA(M =
0.27,SD =
0.96), NA (M
=-17,8D =
1.09), ns
EA vs NEA
(U=
3,768.50, p <

01)
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Author Design  Location Inclusion Sample Athlete definition Non- Age (M) Sex  Race Measure Results
criteria size athlete
definition
Francisco  Cross- Portugal 227 Gymnasts competing Controls 1458 (NA) F&M NR CDRS Females: A
et al. sectional in international (M =-0.55,
(2013a) competitions and 15.35(A) SD = 1.25),
professional dance NA (M = -
students 0.61, 8D =
1.34) U =
2425.50, ns
Males: A (M
=-0.21,8D =
0.89), NA (M
=-0.07, 8D =
1.17), U=
729, ns
Monthuy-  Cross- France 172 Ballet dancers and Students 14.60 (NA) F NR EDI-BD BA (M=
Blanc etal. sectional basketball players involved 10.28, SD =
(2012) competing at district  in physical 13.59 7.33), BB (M
or inter-district level ~education  (ballet) =8.27,8D =
classes but 6.62), NA (M
never 14.13 =8.32,SD =
organised  (basketball) 6.60), ns

sport
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Author Design  Location Inclusion Sample Athlete definition Non- Age (M) Sex  Race Measure Results
criteria size athlete
definition
Monthuy-  Cross- France Athletes 180 Ballet dancers and Students 14.1 F NR EDI-BD A (n=17),
Blanc et sectional practicing basketball players involved >18 NA (n=06),
al.(2010) sport from competing at district  in physical 95%
3t06 or inter-district level  education CI[0.57,4.26],
hours a classes but p=.38,ns
week and never
competing organised
at district sport
of inter-
district
level
Martinsen ~ Cross- Norway Born in 961 Attending elite sport Age 15-16 F&M NR EDI-2-  Females: A (n
et al. sectional 1992 school Representing  matched BD>14 =36),NA (n
(2010) Enrolment 50 different sports high for girls =50), p<.01
as first year school and >10
student at students for boys Males: A (n =
one of 17), NA (n=
Norwegian 21), p<.01
elite sport
schools or
one of
randomly
selected
high

schools
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Author Design  Location Inclusion Sample Athlete definition Non- Age (M) Sex  Race Measure Results
criteria size athlete
definition
Ferrandet  Cross- France 152 Rhythmic gymnasts ~ College 163 (NA) F Caucasian BES NA (M=
al. (2009) sectional and synchronised students 47.3,8D =
swimmers performing 16.2 12.6), RG (M
competing in 2 hours of  (gymnasts) =494,5D =
national physical 14.3), SS (M
championships activity 15.8 =38.8,5D =
per week  (swimmers) 13.2),p <
on average .001
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Author Design  Location Inclusion Sample Athlete definition Non- Age (M) Sex  Race Measure Results
criteria size athlete
definition
Salbach et  Cross- Germany Participants 164 Rhythmic gymnasts ~ High 149 (NA) F NR EDI-BD F2)=11.7, p
al. (2007)  sectional had to be competing at school <.001
aged national/international students 14.8
between level and exercise at  and (gymnasts) AN vs RG
12-18 least 8hrs per week  inpatients
with AN 15.5 (AN) AN (M =
39.0, SD =
12.8),
RG (M =
279, 8D =
10.7) p <.001
RG vs NA
NA (M=
31.9, 8D =
12.6), RG (M
=279,8D =
10.7), p =

.240 ns
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Author Design  Location Inclusion Sample Athlete definition Non- Age (M) Sex  Race Measure Results
criteria size athlete
definition
Ferrand et  Cross- France 132 Synchronised Nonathlete 16.3 (NA) F NR BES SS vs NA
al. (2005)  sectional swimmers college
competing in students 15.4 SS (M=
national divisions 1 (swimmers) 38.26, SD =
&2 13.2), NA (M
Athletes in sports 16.5 =46.72, SD =
where weight is not a (WNC) 13.1),p <
central issue .001
WNC vs NA,
ns
Bensonet  Cross- Switzerland 64 Gymnasts in Swiss Non- 13.5(NA) F NR EDI-BD  Significantly
al. (1990) sectional national team and athletic more
competitive public 12.8 swimmers
swimmers school (swimmers) reported a
girls mean = or >
12.5 AN cut off
(gymnasts) than NA or
gymnasts, p <
.01

Note. NR = not reported; A = athlete; NE = non-elite athlete; E = elite athlete; WNC = weight not central sports; AN = Anorexia nervosa

patients; F = female; M = male; QA = quality assessment; BSQ = Body Shape Questionnaire; CDRS = Contour Drawing Rating Scale; BES =
Body Esteem Scale (Canadian-French version); EDI-BD= Body dissatisfaction subscale of Eating Disorder Inventory; ns = non-significant



134

Appendix D

Newcastle-Ottawa Scale adapted for cross-sectional studies (customized for current
review)
Selection:

1. Representativeness of the sample:
a. Truly representative of the average in the target population. ** (all subjects or
random sampling)
b. Somewhat representative of the average in the target group. * (non-random
sampling)
c. Selected group of users/convenience sample.
d. No description of the derivation of the included subjects.

2. Sample size:
a. Justified and satisfactory (use of power analysis/including sample size
calculation or justified). *
b. Not justified.
c. No information provided

3. Non-respondents:
a. Proportion of target sample recruited attains pre-specified target or basic
summary of non-respondent characteristics in sampling frame recorded. *
b. Unsatisfactory recruitment rate, no summary data on non-respondents.
c. No information provided

4. Ascertainment of athletic status:
a. Athlete and non-athlete status was clearly specified and defined. **
b. Athlete status was clearly specified and defined but not non-athlete. *
c. Non-athlete was clearly specified and defined but not athlete.
d. Athlete and non-athlete status was poorly defined and operationalised

Comparability: (Maximum 2 stars)

1. Comparability of subjects in different outcome groups on the basis of design or
analysis. Confounding factors controlled.
a. The study controls for gender and age (and other relevant factors e.g. BMI)**
b. The study controls for gender or age *
c. The study does not control for any relevant factors

Outcome:

1. Assessment of outcome:
a. Study describes good psychometric properties of the tool**
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b. Study describes the tool well*
c. No description of the tool or the tool reports poor validity/reliability
2. A priori hypothesis:
a. The study includes a priori hypothesis about the difference between athletes
and non-athletes on a measure of body image *
b. No a priori hypothesis is stated (findings were part of exploratory analysis)

3. Statistical test:

a. Statistical test used to analyse the data clearly described, appropriate and
measures of association presented including confidence intervals and
probability level (p value). *

b. Statistical test not appropriate, not described or incomplete.

Thresholds for converting the customised Newcastle-Ottawa scales to AHRQ standards
(good, fair, and poor):

Good quality: 5 or 6 stars in selection domain AND 1 or 2 stars in comparability domain
AND 3 or 4 stars in outcome/exposure domain

Fair quality: 2, 3 or 4 stars in selection domain AND 1 or 2 stars in comparability domain
AND 2 or 3 stars in outcome/exposure domain

Poor quality: 0 or 1 star in selection domain OR 0 stars in comparability domain OR 0 or 1
stars in outcome/exposure domain
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Appendix E

Adapted Newcastle-Ottawa Quality Assessment Form For Cross Sectional Studies

Study Selection Comparability Outcome Quality
Ql Q2 Q3 4 Q5 Q6 Q7 Q8

Rosenvinge ok * * ok ok *oE * Good
(2018)
Monthuy- * * ok * * Poor
Blanc (2012)
Monthuy- * * ok * rx * Fair
Blanc (2010)
Francisco * * * ** * Fair
(2013)
Francisco * * ** ** * Fair
(2013a)
Martinsen ok * ok ok ok * Good
(2010)
Neves (2015)  * * ok ok * Poor
Salbach * * * ** * Fair
(2007)
Benson * * * Poor
(1990)
Ferrand * ** * ** * Fair
(2009)
Ferrand * * ok * * Poor
(2005)

Note. * = one star as marked by the Newcastle-Ottawa Quality Assessment Form criteria; **
= two stars as marked by the Newcastle-Ottawa Quality Assessment Form criteria; empty
cells represent a ‘no star’ recording on the Newcastle-Ottawa Quality Assessment Form. Q1
= representativeness of sample; Q2 = sample size justification; Q3 = non-respondents; Q4 =
ascertainment of athletic status; Q5 = comparability; Q6 = assessment of outcome; Q7 = a
priori hypothesis; Q8 = statistical test appropriateness and description.
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Questionnaire Measures

Generalised Anxiety Disorder -7 Questionnaire

Generalized Anxiety Disorder 7-item (GAD-7) scale
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Over the last 2 weeks, how often have you been
bothered by the following problems?

1. Feeling nervous, anxious, or on edge

2. Not being able to stop or control worrying
3. Worrying too much about different things
4. Trouble relaxing

5. Being so restless that it's hard to sit still

6. Becoming easily annoyed or irritable

7. Feeling afraid as if something awful might
happen

Add the score for each column

Total Score (add your column scores) =

Notat  Several Over half Nearly
all sure days the days  every day

0 1 2 3

0 1 2 3

0 1 2 3

0 1 2 3

0 1 2 3

0 1 2 3

0 1 2 3

+

If you checked off any problems, how difficult have these made it for you to do your work, take
care of things at home, or get along with other people?

Not difficult at all
Somewhat difficult
Very difficult
Extremely difficult

Source: Spitzer RL, Kroenke K, Williams JBW, Lowe B. A brief measure for assessing generalized anxiety

disorder. Arch Inern Med. 2006;166:1092-1097.



Patient Health Questionnaire-9

Over the last 2 weeks, how often have you
been bothered by any of the following problems?

(Use “V"” to indicate your answer”’
Not at

1. Little interest or pleasure in doing things................ 0
2. Feeling down, depressed, or hopeless.................. 0
3. Trouble falling or staying asleep, or sleeping too

4. Feeling tired or having little energy..............c......... 0

5. Poor appetite or overeating... 0
6. Feeling bad about yourself —or that you are a fallure or have

let yourself or your family down....................... 0
7. Trouble concentrating on things, such as reading the newspaper

or watching television.............................. 0
8. Moving or speaking so slowly that other people could have
noticed? Or the opposite — being so fidgety or restless that you

have been moving .around a lot more than

9. Thoughts that you would be better off dead or of hurting
yourself in SOME Way.....co.ovutetiitiiiiieie e 0

The Self-disgust Scale (SDS)

Several

days
1
1

1
1
1
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More
than halfNearly
the days every
day
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3
2 3

This questionnaire is concerned with how you feel about yourself. When responding to the
statements below, please circle the appropriate number according to the following
definitions: 1 = Strongly agree; 2 = Very much agree; 3 = Slightly agree; 4 = Neither agree
nor disagree; 5 = Slightly disagree; 6 = Very much disagree; 7 = Strongly disagree.

Strongly

agree
1. I find myself repulsive. 1 2 3
2. I am proud of who I am. 1 2 3
3. The way I behave makes me despise 1 ) 3

myself.

4. I hate being me.

5. T enjoy the company of others.
6. I like the way I look.
7
8

. Overall, people dislike me.

— = e e
[\O T \O R \O I \O I \S)
W W W W W

. 1 enjoy being outdoors.

>~ B~ b B~ B

Whn L W W WD

Strongly
disagree

7
7

AN &N & & &
NN 99
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9. Ifeel good about the way I behave.
10. I do not want to be seen.

11. Tam a sociable person.

12. I often do things I find revolting.
13. Sometimes I feel happy.

14. Tam an optimistic person.

15. It bothers me to look at myself.
16. Sometimes I feel sad.

17. I detest aspects of my personality.

e e e e e e e
[N N O S R S R \" I \S S R\
W W W W W W W W W Ww
B~ A A B~ B B B b
L L L W L L D D D WD
[*) W e) NN e) NN e e e e ) e ) S WNe )\

18. My behaviour repels people.

Sociocultural Attitudes Towards Appearance Questionnaire-3

Please read each of the following items carefully and indicate the number that best reflects
your agreement with the statement.

Definitely Disagree 1

Mostly Disagree 2

Neither Agree Nor Disagree 3
Mostly Agree 4

Definitely Agree 5

TV programs are an important source of information about fashion and “being attractive.”

I’ve felt pressure from TV or magazines to lose weight.

I do not care if my body looks like the body of people who are on TV.

I compare my body to the bodies of people who are on TV.

TV commercials are an important source of information fashion and “being attractive.”

I do not feel pressure from TV or magazines to look pretty.

I would like my body to look like the models who appear in magazines.

I compare my appearance to the appearance of TV and movie stars.

Music videos on TV are not an important source of information about fashion and “being

attractive.”

N N B L T B B e e
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I’ve felt pressure from TV and magazines to be thin.

I would like my body to look like the people who are in movies.

I do not compare my body to the bodies of people who appear in magazines.

Magazine articles are not an important source of information about fashion and “being

attractive.”
I’ve felt pressure from TV or magazines to have a perfect body.

I wish I looked like the models in music videos.

I compare my appearance to the appearance of people in magazines.

Magazine advertisements are an important source of information about fashion and “being

attractive.”
I’ve felt pressure from TV or magazines to diet.

I do not wish to look as athletic as the people in magazines.

I compare my body to that of people in “good shape.”

Pictures in magazines are an important source of information about fashion and “being

Attractive.
I’ve felt pressure from TV or magazines to exercise.

I wish I looked as athletic as sports stars.

I compare my body to that of people who are athletic.

Movies are an important source of information about fashion and “being attractive.”

I’ve felt pressure from TV or magazines to change my appearance.

I do not try to look like the people on TV.

Movie starts are not an important source of information about fashion and “being attractive.”

Famous people are an important source of information about fashion and “being attractive.”

I try to look like sports athletes.
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Disgust Propensity and Sensitivity Scale

Disgust is an emotion experienced in relation to objects and acts that one appraises as
offensive or repulsive. Some individuals, however, have been shown to be more easily
disgusted than others. This questionnaire consists of 16 statements about disgust. Please read
each statement and think how often it is true for you.
Never Rarely Sometimes Often Always

1 2 3 4 5

I avoid disgusting things.

When I feel disgusted, I worry I might pass out.

It scares me when I feel nauseous.

I think disgusting items could cause me illness/infection.
I feel repulsed.

Disgusting things make my stomach turn.

I screw up my face in disgust.

When I notice that I feel nauseous, I worry about vomiting.
When I experience disgust, it is an intense feeling.

I experience disgust.

It scares me when I feel faint.

I become disgusted more easily than other people.

I worry that I might swallow a disgusting thing.

I find something disgusting.

It embarrasses me when I feel disgusted.

I think feeling disgusting is bad for me.

Van Overveld, W. J. M., de Jong, P. D., Peters, M. L., Cavanagh, K., & Davey, G. C. L.
(2006). Disgust propensity and disgust sensitivity: Separate constructs that are differentially
related to specific fears. Personality and Individual Differences, 41(7), 1241-1252

TAS-20

Using the scale provided as a guide, indicate how much you agree or disagree with each of
the following statements by circling the corresponding number. Give only one answer for

each statement.

Circle 1 if you STRONGLY DISAGREE

Circle 2 if you MODERATELY DISAGREE

Circle 3 if you NEITHER DISAGREE NOR AGREE Circle 4 if you MODERATELY
AGREE

Circle 5 if you STRONGLY AGREE



Strongly | Moderately | Neither Moderately | Strongly

Disagree | Disagree Disagree Agree Agree
Nor Agree

1 2 3 4 5

I am often confused
about what emotion |
am feeling.

It is difficult for me
to find the right
words for my
feelings.

I have physical
sensations that even
doctors don’t
understand.

I am able to describe
my feelings easily.

I prefer to analyse
problems rather than
just describe them.

When I am upset, |
don’t know if I am
sad, frightened, or

angry.

I am often puzzled
by sensations in my
body.

I prefer to just let
things happen rather
than to understand
why they turned out
that way.

I have feelings that I
can’t quite identify.

Being in touch with
emotions is essential.

I find it hard to
describe how I feel
about people.

People tell me to
describe my feelings
more.

I don’t know what’s
going on inside me.

I often don’t know
why I am angry.

I prefer talking to
people about their
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daily activities rather
than their feelings.

I prefer to watch
“light” entertainment
shows rather than
psychological
dramas.

It is difficult for me
to reveal my
innermost feelings,
even to close friends.

I can feel close to
someone, even in
moments of silence.

I find examination of
my feelings useful in
solving personal
problems.

Looking for hidden
meanings in movies
or plays distracts
from their
enjoyment.

When I am upset, |
don’t know if I am
sad, frightened, or

angry.

When I am upset, |
don’t know if I am
sad, frightened, or

angry.

When I am upset, |
don’t know if I am
sad, frightened, or

angry.

When I am upset, |
don’t know if I am
sad, frightened, or

angry.

When I am upset, |
don’t know if I am
sad, frightened, or

angry.

When I am upset, |
don’t know if I am
sad, frightened, or

angry.

© (Taylor, Bagby & Parker, 1992)
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Appendix G
IAT Stimuli
Figure G.1
Normal Weight and Underweight Computer Generated Images Utilised in the IAT

Normal weight

e

Underweight

pRRan
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Figure G.2

Examples of IAT Instructions, Stimuli and Error Notification

You will be presented with words or images to classify into categories using
either the 'A’ or 'L' key.

Try to go as fast as possible while making as few mistakes as possible.

Please press spacebar to continue

Keep in mind:

1) Labels at the top of the screen indicate which catogory goes with which
key.

2) Each word or image has a correct catogory classification

3) Keep your index fingers on the A and L keys to enable a rapid response.

4) The test gives no results if you go slow- please try to go as fast as
possible

Please press spacebar to continue.
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Underweight Normal weight

Take note of the categories. This is just a practice round.

Position your middle or index fingers on the A and L keys of your keyboard.
GO AS FAST AS YOU CAN WHILST MAKING AS FEW MISTAKES AS

POSSIBLE.

Press the space bar to begin

Horrible
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Normal weight Underweight

Take note, there are only two categories and they have switched positions.
The concept that was on the left is now on the right, and the concept that
was on the right is now on the left. Practice this new configuration.

Position your middle or index figure on A and L to categorize items into the
four groups left and right, and correct errors by hitting the other key.

GO AS FAST AS YOU CAN WHILST MAKING AS FEW MISTAKES AS
POSSIBLE.

Press the space bar to begin




Underweight Normal weight

or or

Positive Negative

Take note, the four categories now appear together in a new configuration.

Position your middle or index fingers on A and L to categorize items into
the four groups left and right, and correct errors by hitting the other key.

Press the space bar to begin

148
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Appendix H

Participants were presented with the category labels ‘normal weight” and
‘underweight’ on the left and right of the screen with the following instructions: “Take note
of the categories. This is just a practice round. Position your middle or index fingers on the A
and L keys of your keyboard. Go as fast as you can whilst making as few mistakes as
possible. Press the space bar to begin”. The participants then categorised images (normal
weight or underweight) or words (see Table C1) that appeared in the centre of the screen into
the categories labels on the left or right of screen as described in the block order (see Table
4). Participants were required to correct their errors (indicated by a red ‘X’ appearing on the

stimuli) by pressing the alternate key in order to proceed.

Positive and Negative Word Stimuli used in the IAT

Positive Negative
Happy Awful
Pleasure Terrible
Laughter Nasty
Glorious Horrible

Peace Failure
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Appendix I

Improved Scoring Algorithm Utilised to Calculate IAT d’ Score as Proposed by Green,
Nosek and Banaji (2003)

Step Improved Algorithm
1 Use data from B3, B4, B6 & B7
2 Eliminate trials with latencies > 10,000 ms;

eliminate subjects for whom more than 10%

of trials have latency less than 300 ms

3 Use all trials

4 No extreme-value treatment

5 Compute mean of correct latencies for each

block
6 Compute one pooled SD for all trials in B3
& B6, and another for trials B4 & B7

7 Replace each error latency with block mean
+ 600ms *

8 No transformation

9 Average the resulting values for each of the
four blocks

10 Compute two differences: B6-B3 and B7-

B4
11 Divide each difference by its associated

pooled trials SD from step 6

12 Average the two quotients from step 11

Note. ms = millisecond; SD = standard deviation; block numbers (e.g. B1) correspond to
block sequence described in Table 4 ; * = this step was adapted in the current study as an
accurate measure of the error latency was calculated, therefore this latency was utilised rather

than an estimation.

IAT d’ scores lie between -2 and +2, with negative d’ scores reflecting quicker

responses to underweight images that are paired with positive words and normal weight
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images that are paired to negative words (indicating greater implicit TII). Positive d’ scores
reflect quicker responses to underweight images that are paired with negative words and

normal weight images that are paired to positive words.
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Appendix J
Participant Information Sheet, Consent Forms and Debrief Forms
Version 1 (participants recruited from Cardiff University)

Participant Information Sheet
School of Psychology, Cardiff University

Participant Information Sheet

We would like to invite you to take part in a research study to help us learn more about body
image. There are two parts to this study, the details of which are explained below.

Please read this leaflet carefully. It is important that you understand why the study is being
done and what the study will involve before you decide to take part.

The purpose of this study

Body image dissatisfaction has been linked to the emergence of an eating disorder and to
relapse in those with a diagnosed eating disorder. Therefore, it is clear that this is an
important area for intervention for those at risk of developing eating difficulties. Despite this,
common interventions addressing these difficulties are only mildly helpful. This study aims
to understand the link between emotions and body image. It is hoped that this study will help
us to understand how we can effectively prevent or treat these difficulties.

Why have I been invited to take part?

You have been invited to take part because you are a Ist or 2nd year undergraduate
Psychology student at the University of Cardiff and may or may not have some eating
difficulties.

Who can take part?
If you are over the age of 18 years old and currently a 1st or 2nd year undergraduate
Psychology student at the University of Cardiff you are invited to take part.

Part 1- ONLINE

What will happen?

If you consent to participate in the study, part 1 will involve completing a number of
questionnaires online. You will first be asked to complete some demographic information and
will then complete a series of questionnaires about eating, body image and emotions. The
questionnaires are ‘tick box’ and will take around 15-30 minutes to complete in total.

What will happen next?

You will automatically receive 2 research credits on completion of the online questionnaires
for your participation. You will then exit the online survey. It is important to be aware that
you then may or may not be contacted by the researcher in the near future to be invited to part
2 of the study.
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If you are eligible to participate in part 2 (ONLINE) of the study, you will be contacted via
the email address you provided to invite you to take part in the second part on the study. You
will be sent a link via this email address. After clicking this link, you will be asked to
consent to participate in the study. You will be asked to complete a short questionnaire and
then watch a brief video clip. You will then complete a short questionnaire again and
complete a computerised task. Following this task, you will be asked to complete a short
questionnaire for a final time and be debriefed from the experiment. The experiment will last
between 30 and 45 minutes. If you complete part 2 of the study, you will receive 2 research
credits.

Do I have to take part?
Your participation in this study is entirely voluntary and you have a right to withdraw at any
point, for any reason. You will be asked to sign a consent form prior to taking part.

Will my taking part remain confidential?

All information will be kept confidential via the online survey portal ‘Qualtrics’. This will
only be accessible to the researcher on a password protected portal. We will not ask for your
name. However, we will ask for your email address as a means of contacting you if you are
eligible for part 2 of the study.

What will happen to my data?

Your questionnaire responses will be kept securely on a password protected portal
(‘Qualtrics’). If you complete part 2 your data will be kept on a password protected
programme. Your data will then be downloaded onto a data management system, on a
password protected computer for data analysis. Data will not be identifiable unless you have
access to two separate data bases which will be password protected. Only the named
researchers will have access to these data bases. Your personal data will be deleted on
completion of part 2 data collection. Research data will be kept for 7 years in a secure
location before being destroyed.

If you have any questions or would like further information regarding the study please
contact the researcher, research supervisor(s) or School of Psychology Research Ethics
Committee on the following:

Name: Harriet Davies
Role: Lead Researcher
Email: daviesh101@cardiff.ac.uk

Name: Dr Marc Williams
Role: Research Supervisor
Email: WilliamsM93@cardiff.ac.uk

Name: Dr John Fox
Role: Research Supervisor

Email: FoxJ10@cardiff.ac.uk

School of Psychology Research Ethics Committee
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Secretary to the Research Ethics Committee School of Psychology
Tower Building

70 Park Place , Cardiff, CF10 3AT

Email: psychethics@cardiff.ac.uk

Privacy Notice:

The information provided will be held in compliance with GDPR regulations. Cardiff
University is the data controller and Matt Cooper is the data protection officer
(inforequest@cardiff.ac.uk). The lawful basis for processing this information is public
interest. This information is being collected by Harriet Davies.

The information on the consent form will be held securely and separately from the research
information. Only the researcher will have access to this form and it will be destroyed after 7
years.

The research information you provide will be used for the purposes of research only and will
be stored securely. Only the researcher and their supervisor(s) will have access to this
information. After the completion of data collection for part 2 of the study (approximately 1

year) the data will be anonymised (any identifying elements removed) and this anonymous
information may be kept indefinitely or published.

Version 1

Consent Form
School of Psychology, Cardiff University

Study Title: The Link Between Emotions and Body Image in Eating Disorders
Researcher: Harriet Davies

If you have read the participant information sheet 1 and consent to participating in the study,
please read the statements below.

[ confirm that I have read and understood the participant information sheet.

I have had the opportunity to consider the information provided, ask questions and have had
these answered satisfactorily.

1 understand that my participation in this study is entirely voluntary and that I am free to
withdraw from the study at any time without giving reason. If I choose to withdraw from the
study there will be no adverse consequences.

[ understand that I can withdraw my data from the study up until the point the data is
anonymised by contacting the researcher.
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1 understand that my email address will be collected and kept confidential for the purpose of
inviting me to participate in part 2 of the study if I am eligible. I understand that my personal
identifiable information will only be accessible to the researcher(s) and will be destroyed on
the completion of data collection for part 2 of the study (2021).

1 understand that my questionnaire responses will be stored on a password protected data
base accessible to the researcher(s) only and will be destroyed after 7 years.

1 understand that the personal data will be processed in accordance with GDPR regulations
(see privacy statement below).

1 understand that if I consent to participate in this study, [ may or may not be contacted by
the researcher to participate in part 2 of the study via the email I provide.

[ consent to participate in the study conducted by Harriet Davies, School of Psychology,
under the supervision of Dr John Fox and Dr Marc Williams.

Privacy Notice:

The information provided will be held in compliance with GDPR regulations. Cardiff
University is the data controller and Matt Cooper is the data protection officer
(inforequest@cardiff.ac.uk). The lawful basis for processing this information is public
interest. This information is being collected by Harriet Davies.

The information on the consent form will be held securely and separately from the research
information. Only the researcher will have access to this form and it will be destroyed after 7
years.

The research information you provide will be used for the purposes of research only and will
be stored securely. Only the researcher and their supervisor(s) will have access to this
information. After the completion of data collection for part 2 of the study (approximately 1
year) the data will be anonymised (any identifying elements removed) and this anonymous
information may be kept indefinitely or published.

Version 2 (participants recruited from social media)

Participant Information Sheet
School of Psychology, Cardiff University

Participant Information Sheet

We would like to invite you to take part in a research study to help us learn more about body
image. There are two parts to this study, the details of which are explained below.

Please read this leaflet carefully. It is important that you understand why the study is being
done and what the study will involve before you decide to take part.
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The purpose of this study

Body image dissatisfaction has been linked to the emergence of an eating disorder and to
relapse in those with a diagnosed eating disorder. Therefore, it is clear that this is an
important area for intervention for those at risk of developing eating difficulties. Despite this,
common interventions addressing these difficulties are only mildly helpful. This study aims
to understand the link between emotions and body image. It is hoped that this study will help
us to understand how we can effectively prevent or treat these difficulties.

Why have I been invited to take part?
You have been invited to take part because you are an undergraduate student and you
may or may not have some eating difficulties.

Who can take part?
If you are over the age of 18 years old and currently an undergraduate student you are invited
to take part.

Part 1- ONLINE

What will happen?

If you consent to participate in the study, part 1 will involve completing a number of
questionnaires online by following the survey link. You will first be asked to complete some
demographic information and will then complete a series of questionnaires about eating, body
image and emotions. The questionnaires are mostly ‘tick box” and will take around 15-30
minutes to complete in total.

What will happen next?

You will automatically be placed into a £50 Amazon voucher prize draw on completion of
the online questionnaires for your participation. You will then exit the online survey. It is
important to be aware that you then may or may not be contacted by the researcher in the
near future using the email address you provide to be invited to part 2 of the study or if you
win the prize draw.

If you are eligible to participate in part 2 (ONLINE) of the study, you will be contacted via
the email address you provided to invite you to take part in the second part on the study. You
will be sent a link via this email address. After clicking this link, you will be asked to
consent to participate in the study. You will be asked to complete a short questionnaire and
then watch a brief video clip. You will then complete a short questionnaire again and
complete a computerised task. Following this task, you will be asked to complete a short
questionnaire for a final time and be debriefed from the experiment. The experiment will last
between 30 and 45 minutes.

Do I have to take part?
Your participation in this study is entirely voluntary and you have a right to withdraw at any
point, for any reason. You will be asked to sign a consent form prior to taking part.

Will my taking part remain confidential?

All information will be kept confidential via the online survey portal ‘Qualtrics’. This will
only be accessible to the researcher on a password protected portal. We will not ask for your
name. However, we will ask for your email address as a means of contacting you if you are
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eligible for part 2 of the study and so that you can be entered into a prize draw for your
participation.

What will happen to my data?

Your questionnaire responses will be kept securely on a password protected portal
(‘Qualtrics’). If you complete part 2 your data will be kept on a password protected
programme. Your data will then be downloaded onto a data management system, on a
password protected computer for data analysis. Data will not be identifiable unless you have
access to two separate data bases which will be password protected. Only the named
researchers will have access to these data bases. Your personal data will be deleted on
completion of part 2 data collection. Research data will be kept for 7 years in a secure
location before being destroyed.

If you have any questions or would like further information regarding the study please
contact the researcher, research supervisor(s) or School of Psychology Research Ethics
Committee on the following:

Name: Harriet Davies
Role: Lead Researcher
Email: daviesh101@cardiff.ac.uk

Name: Dr Marc Williams
Role: Research Supervisor
Email: WilliamsM93@cardiff.ac.uk

Name: Dr John Fox
Role: Research Supervisor
Email: FoxJ10@cardiff.ac.uk

School of Psychology Research Ethics Committee

Secretary to the Research Ethics Committee School of Psychology
Tower Building

70 Park Place , Cardiff, CF10 3AT

Email: psychethics@cardiff.ac.uk

Privacy Notice:

The information provided will be held in compliance with GDPR regulations. Cardiff
University is the data controller and Matt Cooper is the data protection officer
(inforequest@cardiff.ac.uk). The lawful basis for processing this information is public
interest. This information is being collected by Harriet Davies.

The information on the consent form will be held securely and separately from the research
information. Only the researcher will have access to this form and it will be destroyed after 7
years.

The research information you provide will be used for the purposes of research only and will
be stored securely. Only the researcher and their supervisor(s) will have access to this
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information. After the completion of data collection for part 2 of the study (approximately 1
year) the data will be anonymised (any identifying elements removed) and this anonymous
information may be kept indefinitely or published.

Consent Form

School of Psychology, Cardiff University

Study Title: The Link Between Emotions and Body Image in Eating Disorders
Researcher: Harriet Davies

If you have read the participant information sheet and consent to participating in the study,
please read the statements below.

I confirm that I have read and understood the participant information sheet.

I have had the opportunity to consider the information provided, ask questions and have had
these answered satisfactorily.

I understand that my participation in this study is entirely voluntary and that [ am free to
withdraw from the study at any time without giving reason. If I choose to withdraw from the
study there will be no adverse consequences.

I understand that I can withdraw my data from the study up until the point the data is
anonymised by contacting the researcher.

I understand that my email address will be collected and kept confidential for the purpose of
inviting me to participate in part 2 of the study if I am eligible. I understand that my personal
identifiable information will only be accessible to the researcher(s) and will be destroyed on

the completion of data collection for part 2 of the study (2021).

I understand that my questionnaire responses will be stored on a password protected data
base accessible to the researcher(s) only and will be destroyed after 7 years.

I understand that the personal data will be processed in accordance with GDPR regulations
(see privacy statement below).

I understand that if I consent to participate in this study, I may or may not be contacted by
the researcher to participate in part 2 of the study via the email I provide.

I consent to participate in the study conducted by Harriet Davies, School of Psychology,
under the supervision of Dr John Fox and Dr Marc Williams.

Privacy Notice:

The information provided will be held in compliance with GDPR regulations. Cardiff
University is the data controller and Matt Cooper is the data protection officer
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(inforequest@cardiff.ac.uk). The lawful basis for processing this information is public
interest. This information is being collected by Harriet Davies.

The information on the consent form will be held securely and separately from the research
information. Only the researcher will have access to this form and it will be destroyed after 7
years.

The research information you provide will be used for the purposes of research only and will
be stored securely. Only the researcher and their supervisor(s) will have access to this
information. After the completion of data collection for part 2 of the study (approximately 1
year) the data will be anonymised (any identifying elements removed) and this anonymous
information may be kept indefinitely or published.

Debrief Form (part one of the study)

We thank you for your time spent taking this survey. PLEASE SCROLL TO THE
BOTTOM OF THE PAGE AND CLICK THE ARROW TO SUBMIT YOUR
RESPONSES.

Debriefing Information Sheet

Study Title: The Link Between Emotions and Body Image in Eating Disorders
Researcher: Harriet Davies

Thank you for taking participating in part 1 of this study. This debriefing sheet will give you
an overview of the purpose of the study. Given that some participants will be eligible for part
2 of this study, we cannot provide any information that may bias our responses on part 2 of
the experiment. Please take time to read this information and ask the researcher any questions
you may have.

Aims of the study

Body image dissatisfaction is highly prominent within individuals with eating disorders
and/or eating difficulties. Despite this, research indicates that the most common intervention
addressing body image dissatisfaction only produces small improvements. There has been
limited research into the role of the emotions and body image. However, the literature that is
available indicates that there is a link between these concepts. This study aimed to enrich the
current literature regarding the relationship between emotions and body image.

What happens next?

You may or may not be contacted by the researcher to invite you to participate in part 2 of
the research study. If you are eligible, you will be invited using the email address that you
have provided.

Further Support

Responding to questionnaires relating to eating, body image and emotions during your
participation of this study may have been difficult. If you feel the study has had a negative
impact on your wellbeing, here are some suggested sources of support you may want to
consider contacting:
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- Your friends and family may be able to offer you with immediate support

- Your GP may be able to provide you with support or signpost you to relevant sources of
support if you feel this study has highlighted some difficulties that you would like to address

Beat Eating Disorders (https://www.beateatingdisorders.org.uk)

Beat is the UK’s eating disorder charity. The Beat website offers a variety of information and
online support services for those who may be affected by or who may know someone who is
affected by an eating disorder.

Beat helpline: 0808 801 0677
Lines are open 365 days a year, 12pm-8pm on week days and 4pm-8pm on weekends.

The Samaritans(www.samaritans.org)

The Samaritans is a national charity which aims to help alleviate emotional distress. The
Samaritans have a free helpline which is open 24 hours a day, 365 days a year, for anyone in
need.

Samaritans helpline: 116 123

The Samaritans also has a Welsh Language Line: 0808 164 0123 (limited opening hours
which can be found on https://www.samaritans.org/wales/how-we-can-help/contact-
samaritan/welsh-language-phone-line/)

Mind Cymru (https://www.mind.org.uk/about-us/mind-cymru/)

Mind Cymru is the mental health charity in Wales that aims to improve mental health across
the country. Mind Cymru has a total of 20 local branches across Wales.

Mind helpline: 0300 123 3393 (or text 86463)
Email: info@mind.org.uk

Telephone lines are open 9am-6pm, Monday to Friday (except for bank holidays).

If you have any further questions in relation to this study please contact the researcher, their
supervisor(s) or the School of Psychology Research Ethics Committee on the details below.

Contact details

Name: Harriet Davies

Role: Lead Researcher

Email: daviesh101@cardiff.ac.uk

Name: Dr Marc Williams
Role: Research Supervisor

Email: WilliamsM93@cardiff.ac.uk

Name: Dr John Fox
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Role: Research Supervisor
Email: FoxJ10@cardiff.ac.uk

School of Psychology Research Ethics Committee

Secretary to the Research Ethics Committee School of Psychology
Tower Building

70 Park Place , Cardiff, CF10 3AT

Email: psychethics@cardiff.ac.uk

Thank you again for taking the time to participate in this study.

Privacy Notice:

The information provided will be held in compliance with GDPR regulations. Cardiff
University is the data controller and Matt Cooper is the data protection officer
(inforequest@cardiff.ac.uk). The lawful basis for processing this information is public
interest. This information is being collected by Harriet Davies.

The information on the consent form will be held securely and separately from the research
information. Only the researcher will have access to this form and it will be destroyed after 7
years.

The research information you provide will be used for the purposes of research only and will
be stored securely. Only the researcher and their supervisor(s) will have access to this
information. After the completion of data collection for part 2 of the study (approximately 1
year) the data will be anonymised (any identifying elements removed) and this anonymous
information may be kept indefinitely or published.

Debrief (part 2 of the study)

Study Title: The Link Between Emotions and Body Image in Eating Disorders
Researcher: Harriet Davies

Thank you for taking part in this study. This debriefing sheet will give you an overview of
the purpose of the study. Please take time to read this information and ask the researcher any
questions you may have.

Aims of the study

Body image dissatisfaction is highly prominent within individuals with eating disorders
and/or eating difficulties. Despite this, research indicates that the most common intervention
addressing body image dissatisfaction only produces small improvements. There has been
limited research into the role of the emotion ‘disgust’ and body image. However, the
literature that is available indicates that there is a link between these concepts. This study
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aimed to enrich the current literature regarding the relationship between disgust and body
image by investigating experimentally how disgust and body image are linked.

Mood Induction

In this study we aimed to create an emotion (either neutral or disgust) within an individual
prior to the completion of the computerised task. We did this by showing participants a film
clip of either something ‘neutral” or something ‘disgusting’. Whether the participant viewed a
neutral or disgusting film was randomly allocated. The aim of the mood induction was to
explore whether feeling disgusted impacted on how participants completing the computerised
test categorised positive and negative words with pictures of body size.

Implicit Association Test

The Implicit Association Test (IAT), the computer-based measure that you completed, uses
reaction times to detect an individual’s underlying beliefs about two concepts. This test is
based on the idea that concepts that are more strongly related to one another in an
individual’s memory will lead to faster pairings on the IAT than those that are less strongly
related. For instance, is this study, participants that believed underweight body size was
preferable, their response times to the positive words when categorising the underweight
body size would be quicker than when categorising the positive words with the normal
weight body size. By using this methodology in the current study we hoped to understand
implicit (something that is believed or suggested but not directly expressed) processes
involved in preferences for body size which may not be explicitly verbalised.

Further Support

Responding to stimuli and questionnaires relating to eating, body image and disgust during
your participation of this study may have been difficult. If you feel the study has had a
negative impact on your wellbeing, here are some suggested sources of support you may
want to consider contacting:

- Your friends and family may be able to offer you with immediate support

- Your GP may be able to provide you with support or signpost you to relevant sources of
support if you feel this study has highlighted some difficulties that you would like to address

Beat Eating Disorders (https://www.beateatingdisorders.org.uk)
Beat is the UK’s eating disorder charity. The Beat website offers a variety of information and
online support services for those who may be affected by or who may know someone who is

affected by an eating disorder.

Beat helpline: 0808 801 0677
Lines are open 365 days a year, 12pm-8pm on week days and 4pm-8pm on weekends.

The Samaritans (www.samaritans.org)
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The Samaritans is a national charity which aims to help alleviate emotional distress. The
Samaritans have a free helpline which is open 24 hours a day, 365 days a year, for anyone in
need.

Samaritans helpline: 116 123

The Samaritans also has a Welsh Language Line: 0808 164 0123 (limited opening hours
which can be found on https://www.samaritans.org/wales/how-we-can-help/contact-
samaritan/welsh-language-phone-line/ )

Mind Cymru (https://www.mind.org.uk/about-us/mind-cymru/ )

Mind Cymru is the mental health charity in Wales that aims to improve mental health across
the country. Mind Cymru has a total of 20 local branches across Wales.

Mind helpline: 0300 123 3393 (or text 86463)
Email: info@mind.org.uk

Telephone lines are open 9am-6pm, Monday to Friday (except for bank holidays).

If you have any further questions in relation to this study please contact the researcher, their
supervisor(s) or the School of Psychology Research Ethics Committee on the details below.

Contact details
Name: Harriet Davies

Role: Lead Researcher
Email: daviesh101@cardiff.ac.uk

Name: Dr Marc Williams
Role: Research Supervisor
Email: WilliamsM93@cardiff.ac.uk

Name: Dr John Fox
Role: Research Supervisor
Email: FoxJ10@cardiff.ac.uk

School of Psychology Research Ethics Committee

Secretary to the Research Ethics Committee School of Psychology
Tower Building

70 Park Place , Cardiff, CF10 3AT

Email: psychethics@cardiff.ac.uk



Appendix K

Tests of Data Normality

Figure K.1

Normal P-P Plot of d’ Bias Scores
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Figure K.2

Histogram of d’ Bias Scores
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