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Abstract

Purpose While several meta-analyses and reviews revealed a worse body image disturbance (BID) in adults with anorexia
nervosa (AN) or bulimia nervosa (BN) than in controls, no systematic evidence is available on BID in children and adoles-
cents. Since the usual onset of AN and BN is before the age of 21 years, being aware of BID in children and adolescents is
crucial for preventing and treating eating disorders. This systematic review aims to provide an initial overview of differences
in the BID components perception, global subjective satisfaction, affect/cognition, and behavior between children and ado-
lescents with AN and BN and healthy controls.

Methods We conducted a systematic data search in PubMed and PsycINFO based on a priori eligibility criteria (AN or BN
group; gender-matched healthy control group; each group n >20; maximum age 19 years; BID outcome compared between
groups; published in English or German).

Results We were able to include k=8 records. Compared to healthy controls, children and adolescents with AN and BN
scored higher in the BID components perception, global subjective satisfaction, affect/cognition, and behavior.
Conclusions As previously found in adults, BID in children and adolescents is associated with AN and BN. Interventions
and treatments are needed to alleviate BID in children and adolescents with BN and AN. We also noted that we need more
investigations on BID differences in children and adolescents to improve the database.

Level of evidence Level I, Systematic review.

Keywords Body image disturbance - Anorexia nervosa - Bulimia nervosa - Children and adolescents - Healthy controls -
Systematic review

Introduction [4] proposed that body image encompasses perceptive and

attitudinal evaluations of one’s body. While the perceptive

The term body image was first defined by Schilder [1] as
“the picture of our own body which we form in our mind,
that is to say the way in which the body appears to our-
selves”. Slade [2] later extended the definition to “the picture
we have in our minds of the size, shape, and form of our
bodies; and to our feelings concerning these characteristics
and our constituent body parts”, while Stice [3] defined
body image simply as “cognitive and emotional percep-
tions of one’s body”. In accordance with Stice [3], Grogan
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body image is measured by evaluating the accuracy of body
estimation, attitudinal body image is assessed by four com-
ponents: global subjective satisfaction (evaluations of the
body), affect (feelings towards the body), cognitions (invest-
ment in the body), and behaviors (e.g., checking behavior or
avoiding situations in which the body is exposed) [4].

As early as 1962, Bruch [5] described a distorted body
image — usually referred to as body image disturbance (BID)
— as a core symptom of anorexia nervosa (AN). Today, BID
is part of the Diagnostic and Statistical Manual of Mental
Disorders, Fifth Edition’s (DSM-5) [6] diagnostic criteria
for AN and bulimia nervosa (BN). BID is reflected in AN
diagnostic criteria B (“intense fear of gaining weight or of
becoming fat, or persistent behavior that interferes with
weight gain, even though at a significantly low weight”)
and C (“disturbance in the way in which one’s body weight
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or shape is experienced, undue influence of body weight or
shape on self-evaluation, or persistent lack of recognition of
the seriousness of the current low body weight”) and the BN
criterion D (“self-evaluation is unduly influenced by body
shape and weight®).

Consistent with these criteria, meta-analytic and review
findings suggest that patients with AN and BN from pri-
marily adult samples exhibit a stronger body-size distortion
as well as greater body dissatisfaction than controls [7-9].
Moreover, BID is known to be a precursor of eating disor-
der pathology [10], and to predict more persistent eating
disorders through being associated with worse treatment
outcomes in females with AN [11] and with more relapses
in women with AN and BN [12]. BID can thus be concep-
tualized as a precipitating and perpetuating component of
AN and BN.

For children and adolescents, factors influencing body
image will likely differ between developmental stages. A
predecessor to BID may be body-size stigmatization, as there
is evidence that girls of age 3.5-5.5 years attributed posi-
tive characteristics more often to thinner and average-look-
ing dolls and negative characteristics more often to bigger
dolls [13]. While exposure to underweight dolls increased
thin-ideal internalization in girls aged 5-8 years, this did
not translate into an increase in body dissatisfaction [14]. In
adolescents, however, internalized body ideals and appear-
ance-related conversations did predict BID [15, 16]. Fur-
thermore, peer appearance criticism predicted body image
dissatisfaction in children and adolescents, as did appearance
magazine exposure (including magazines focusing on glam-
our, entertainment, or sports) in girls and female adolescents
[17]. As puberty leads to rapid changes in body size and
shape [18-20] that must be integrated within one’s body
image [21], it has been suggested that adolescence is associ-
ated with particular vulnerability for BID [22]. Retrospec-
tive studies with adults reported that the usual onset of AN
and BN is before the age of 21 years [23, 24] with the mean
age at onset of AN at 18.0 years (SD=5.4) and the mean
age at onset of BN at 18.2 years (SD = 5.2), according to
Volpe and colleagues [24]. Taking into account the standard
deviations, 68% of cases with AN developed AN between
the age of 12.6 and 23.4 years, while 68% of cases with BN
developed BN between the age of 13.0 and 23.4 years.

However, since all meta-analyses or reviews that
included children and adolescents with AN and BN either
merged them with adult patients [7, 8, 25, 26] or were not
done systematically [27, 28], no systematic evidence is
available on BID characteristics in children and adoles-
cents with AN or BN. We thus need a systematic synthe-
sis of primary studies conducted on BID in children and
adolescents. The present study intends to achieve this by
conducting the first systematic review on children and ado-
lescents with AN or BN, examining whether they deliver
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higher scores in the BID dimensions perception, global
subjective satisfaction, affect/cognition, and behavior than
healthy controls.

Methods

For this systematic review, we applied the following study
inclusion criteria: (1) the studies had to include a clinical
group with either AN—including the restricting (AN-R)
and binge-eating/purging subtypes (AN-BP)—, BN, or a
combined AN/BN group with diagnoses based on DSM-5
[6] or ICD-10 [29]; (2) a gender-matched control group
was assessed; (3) each group had to include n > 20 individ-
uals to minimize statistical errors; (4) the maximum age of
the groups was 19 years, since the World Health Organiza-
tion [30] defines children and adolescents as individuals
under 19 years; (5) the clinical and healthy control group
was compared in reference to a BID dimension (percep-
tion, global subjective satisfaction, affect/cognition, and
behavior); and (6) the study was published in English or
German.

To enhance objectivity, two of the researchers conducted
full-text searches, screening, exclusion, and data extraction
on their own, resulting in two independent processes. We
compared the results of each step and resolved discrepancies
through discussion.

We searched the electronic databases PubMed and Psy-
cINFO in April 2017 using keyword sets for: (1) body image
(body image, body image distortion, body image distur-
bance, and body distortion disorder); (2) eating disorders
(anorexia nervosa and bulimia nervosa), and (3) age (chil-
dren and adolescents) combining them with AND opera-
tors. We separated the keywords in each set by OR opera-
tors. In PubMed, we searched for the keywords in title or
abstract. Since this option was not available in PsycINFO,
we searched for the keywords anywhere in the PsycINFO
articles.

Statistical analyses

We conducted our statistical analyses in IBM SPSS Statistics
25 by computing the effect size Cohen’s d and its 95% con-
fidence interval for each BID comparison between a clini-
cal and a healthy control group as outlined by Hedges and
Olkin [31]. If possible, we did our own calculations on a
subscale level and omitted total scale data due to the more
specific information provided by subscales. If results dif-
fered between a record’s text and its tables, we used results
displayed in tables. We interpreted Cohen’s d >.2 as small,
d>.5 as medium, and d > .8 as large [32].
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Results

In PubMed, we identified k=374 records; all of these
persisted after using an age filter (preschool child, child,
adolescent). In PsycINFO, we identified k=809 records
of which k=426 persisted after using an age filter (child-
hood, school age, adolescence). Furthermore, we identi-
fied k=2 records while screening the identified records’
reference lists. In the next step, we examined the records
based on their titles and abstracts, and excluded duplicates
as well as studies that did not cover the research topic,
resulting in the exclusion of k=677 records. Then, we
ruled out studies based on their full texts, leading to the
exclusion of k=117 records. The reasons for exclusion
are displayed in Fig. 1. The final record set included in
this systematic review was k=8 (Table 1) deriving mainly
from European samples, with k=4 (50%) from Germany,
k=1 (12.5%) from Austria, and k=2 (25%) from Spain.
In addition, k=1 (12.5%) record was from Canada. The
records reported on ten samples of children and adoles-
cents with AN or BN and eight samples of healthy con-
trols. The participants’ age range was 10—-18 years. All
studies applied @ =.05 as their significance level. Detailed
results on the primary records are displayed in Table 1. Of
the k=8 records included, k=4 reported on perceptive
BID, k=35 on global subjective satisfaction, k=5 on affec-
tive/cognitive BID, and k=3 on behavioral BID. Note that
most studies reported data on several BID components.

Results by BID component
Perception

A Canadian study used the Quantification of Body Image
Distortion (Q-BID), a computerized test for females in

Additional records
identified through other
PubMed (k = 374) sources
and PsychINFO (k = 426) (k=2)

Records screened
(k=1802)

Records identified through
database searching with

Records excluded
(k=677)

Full-text articles excluded because of

maximum age > 19 years: k= 63,
age range unclear: k =3,

sample-size (n < 20): k=22,
missing AN or BN group: k= 17,

missing control group: k= 10,

gender of control group not specified: k=2

(total sum: k= 117)

Studies included in review
(k=8)

Fig. 1 Flowchart illustrating the reasons for record exclusion and
inclusion

which participants modify a morphological body silhou-
ette and its weight until it resembles their own body’s
characteristics as much as possible [33]. The result is
then compared with their real weight and body mass index
(BMI) [33]. The study reports that out-patient females
with AN-R (n=22) overestimated their body weight more
than controls (n=200) with a medium effect size, d=.56
[33].

Two Spanish studies assessed BID with the Subjec-
tive Body Dimensions Apparatus (SBDA) consisting of
a 190 cm high cylindrical bar with several sticks attached
representing the position of certain body parts (shoul-
ders, thorax, waist, hips, thighs, and calves) [34]. Move-
able rings are connected on both sides of the sticks with a
string passing through them, representing a body silhou-
ette [34]. The participants move the rings to resemble their
body silhouette as well as possible and the result is then
compared to the actual body silhouette [34]. Compared
to healthy controls (n=427), females with AN (n=285)
overestimated their shoulders, d =1.46, thorax, d=1.11,
and hips, d=.86, with large effect sizes and their waist,
d=.66, thighs, d=.51, and calves, d=.67, with moder-
ate ones [34]. Males with AN (n=30) overestimated their
thighs, d=1.31, and hips, d=.86, with high effect sizes
and their shoulders, d = .50, with a medium effect size
compared to healthy controls (n=421) [35]. In males, no
significant overestimation was found in thorax, d =.09,
waist, d =—.13, and calves, d=.21 [35].

A German study used the Test for Body Image Distortion
in Children and Adolescents (BID-CA) that assesses BID
by having participants estimate the circumference of their
upper arms, thighs, and abdomen with a string [36]. Those
results are then compared with the genuine circumferences
measured with a tape measure [36]. The authors reported a
greater overestimation of waist, d=.85, and thigh, d=1.27,
in German females with AN (n=358) than in healthy con-
trols (n=56) at high levels [36]. In addition, they observed
an upper arm overestimation, d=.76, with a medium effect
size [36].

In summary, three (75%) of the four clinical samples
reported overall higher perceptive BID compared to healthy
controls [33, 34, 36]. The participants within these samples
were female children and adolescents with AN of an age
ranging from 12 to 18 years. The remaining sample (25%)
of male adolescents with AN and an age ranging from 11 to
18 years revealed perceptive BID differences in half of the
measures [35].

Global subjective satisfaction
Five records applied the “body-dissatisfaction” scale from

the Eating Disorder Inventory-2 (EDI-2) [37] or Eating Dis-
order Inventory (EDI) [38]. The body-dissatisfaction scale
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assesses global subjective body dissatisfaction via nine
items (sample item “I think that my stomach is too big”)
[38]. While Austrian females with AN (n=29) did not dif-
fer from controls (n=29), d=-.25 [39], four German stud-
ies reported stronger body dissatisfaction in female patients
with AN (k=1; [36]), AN-R (k=1; [40]), AN-BP (k=1;
[40]), BN (k=1; [40]), and AN or BN (k=2; [43, 44]) than
in healthy controls. These differences were medium to large.

In summary, six (85.71%) out of seven samples of female
children and adolescents with AN or BN exhibited greater
body dissatisfaction than controls [36, 40, 43, 44]. Their age
ranged from 12 to 18 years. In contrast, one (14.29%) sam-
ple of female children and adolescents with AN (age range
10-17 years) did not differ from controls in global subjective
satisfaction [39].

Affect and cognition

An Austrian study used the Questionnaire for Appraisal of
the Own Body (FBeK) assessing subjective views of one’s
body [41]. This questionnaire includes the 19-item scale
“insecurity/unpleasant feelings” assessing negative body
appraisal (sample item “I often think I could hurt myself”)
and the 13-item scale “attractiveness/self-confidence”
assessing positive body appraisal (sample item “I am satis-
fied with my physique®) [41]. Females with AN (n=29)
did not differ from healthy controls (n=29) in insecurity/
unpleasant feelings, d=.24, and attractiveness/self-confi-
dence, d=—.47 (inverted) [39].

Two independent German studies used the 8-item scale
“shape concern” (sample item “Have you had a definite
desire to have a totally flat stomach?”’) and the 5-item scale
“weight concern” [sample item “Has your weight influenced
how you think about (judge) yourself as a person?”’] of the
Eating Disorder Examination-Questionnaire (EDE-Q) [42]
as BID outcomes. In shape concern, females with AN-R
(n=30), d=1.84, AN-BP (n=26), d=1.94, BN (n=22),
d=1.98 [40], and AN or BN (n=381), d=1.93 [44], scored
higher than healthy controls (n=43 and n=48, respec-
tively) with large effect sizes. Similarly, females with AN-R,
d=1.51, AN-BP, d=1.69, BN, d=1.84 [40], and AN or BN,
d=1.62 [44], reported greater weight concern than healthy
controls with large effect sizes.

Six records used the EDI-2’s or EDI’s scale “drive for
thinness”. The scale consists of seven items (sample item
“I eat sweets and carbohydrates without feeling nervous”)
assessing cognitions and affects towards being thin. Austrian
females with AN (n=29) did not differ from healthy controls
(n=29) in drive for thinness, d=.12 [39]. In contrast, four
German studies report higher drive for thinness in female
patients with AN (k=1; [36]), AN-R (k=1; [40]), AN-BP
(k=1; [40]), BN (k=1; [40]), AN or BN (k=2; [43, 44])
than in healthy controls, with large effect sizes.

@ Springer

In summary, six (85.71%) out of seven samples of females
with AN or BN reported higher affective or cognitive BID
than healthy controls [36, 40, 43, 44]. Their age ranged from
12 to 18 years. The remaining (14.29%) sample of females
with AN (age range 10-17 years) reported no difference in
affective or cognitive BID compared to controls [39].

Behavior

A German study used the Body Checking Questionnaire
(BCQ) [45]. The BCQ consists of the 10-item scale “over-
all appearance” assessing checking behaviors related to
general appearance (sample item “I look at others to see
how my body size compares to their body size”), the 8-item
scale “checking of specific body parts” assessing check-
ing behaviors related to specific body parts (sample item “I
pinch my stomach to measure fatness”), and the 5-item scale
“idiosyncratic checking rituals™ assessing checking behav-
iors considered unusual (sample item “I pinch my cheeks
to measure fatness”) [45]. Females with AN or BN (n=281)
yielded higher scores in overall appearance, d=1.19, check-
ing of specific body parts, d=1.17, and idiosyncratic check-
ing rituals, d =1.22, than healthy controls (n=48) [44]. All
effect sizes were large [44].

Another German study compared fixation duration on
attractive and unattractive parts of one’s own body that can
be considered an objective assessment of body checking
[40]. The original authors did not report significant results
between AN-BP, BN, and healthy controls, although this
contrasts with the data in their study’s table: using that
data, we found that females with AN-R (n=30), d=-.55
(inverted), AN-BP (n=26), d=-.56 (inverted), and BN
(n=22), d=-.53 (inverted), gazed for less time at their
attractive body parts than controls (n =43) with medium
effect sizes [40], indicating body avoidance. In addition,
females with AN-R, d=.73, looked longer at their unattrac-
tive body parts than healthy controls with an intermediate
effect size. This indicates body checking. However, females
with AN-BP, d=.42, and BN, d=.37, did not differ from
healthy controls in body checking [40].

In a German study using the FBeK, females with AN
(n=29) did not differ from healthy controls (n=29),
d=—.42 (inverted), in its 20-item scale “body accentuation/
sensitivity” assessing positive behavior towards the body
(sample item “I look at myself often and with pleasure”)
[39].

In summary, we found that two (40%) clinical samples
(age range 13-18 years) reported behavioral BID through-
out, while two (40%) samples (age range 13-18 years)
showed behavioral BID in half of the measures, and one
(20%) sample (age range 10—17 years) reported no behav-
ioral BID at all. All clinical samples consisted of female
children and adolescents with AN or BN.
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Discussion

This systematic reviews reports on findings from primary
reports on BID differences between children and adoles-
cents with AN or BN and gender-matched controls. In total
k=8 records fulfilled inclusion criteria. These investigations
reported on ten samples of individuals aged 10.5-18 years
from Austria, Canada, Germany, and Spain published
between 1993 and 2017. We were able to include reports on
all BID components, namely, perception, global subjective
satisfaction, affect/cognition, and behavior [4].

In perception, three (75%) samples of female children and
adolescents out of four AN samples reported worse percep-
tive BID than healthy controls in all subscales. In contrast,
one (25%) sample of male children and adolescents with AN
differed in half of the measures. In global subjective satisfac-
tion, six (85.71%) out of seven samples of female children
and adolescents with AN or BN exhibited stronger body dis-
satisfaction than healthy controls, while one (14.29%) sam-
ple did not differ from healthy controls. In affect/cognition,
we found that out of seven independent samples of female
children and adolescents with AN or BN, six (85.71%)
reported a stronger BID, and one (14.29%) reported no BID
differences compared to healthy controls. In behavior, we
found that two (40%) samples reported a worse behavioral
BID than healthy controls throughout, while two (40%) sam-
ples revealed an increased BID in half of the measures, and
one (20%) sample reported no behavioral BID differences
compared to healthy controls. Overall, most studies detected
BID differences in the components perception, global sub-
jective satisfaction, affect/cognition, and behavior.

Our findings are consistent with studies indicating
stronger perceptive, subjective satisfactory, affective/cog-
nitive, and behavioral BID in adults with eating disorders
or eating disorder symptoms than in controls [7-9, 46—49].
Since having a BID is a precipitating as well as a perpetuat-
ing factor in AN and BN pathology [10-12] and since the
mean ages of onset of AN and BN are between 18.0 and
18.2 years [24], strategies are needed to prevent their devel-
opment as well as BID-focused treatments of children and
adolescents already affected by AN and BN.

According to the German guidelines of eating disorder
treatment, children and adolescents with AN and BN should
primarily receive an out-patient psychotherapy, which
should be family-based therapy for children and adolescents
with AN and cognitive behavioral therapy that includes fam-
ily members for those with BN [50]. In more severe cases
of AN or BN, a day-care or in-patient treatment is indicated
[50]. As such, an in-patient treatment is recommended if
children and adolescents with AN or BN possess risk fac-
tors such as: a rapid, continuous body weight loss (>20% in
six months), severe underweight (BMI < 3rd age percentile),

suicidality or severe self-injury, social, or family factors
hinder improvement [50]. In-patient hospitals should hold
specific concepts for eating disorder treatment and employ a
multiprofessional team providing individual psychotherapy
(= 50 min per week), group psychotherapy (> 200 min per
week), nutritional therapy, complementary therapy (such as
body therapy, creative therapy, and occupational therapy),
social therapy, including the patient’s family, regular body
monitoring, a weekly medical round, and bodily exercise
that corresponds with the physical condition [50].

We argue that psychotherapy with children and adoles-
cents with AN or BN in any setting should include a module
treating BID explicitly, due to the findings that BID is a
stabilizing factor for AN and BN [10-12]. Such modules
are already available for adults [51] and could be adapted
for treating children and adolescents with AN and BN. Since
the preferred psychotherapy for children and adolescents
with AN is family-based therapy, while for children and
adolescents with BN, it is cognitive behavioral therapy that
includes family members [50], specific BID treatments for
children and adolescents modules should be incorporated
within both forms of psychotherapy.

Findings on eating disorder prevention indicate that
interventions enhancing media literacy were the most effec-
tive in reducing eating disorder risk factors (such as shape
and weight concern and media internalization) for up to
30 months in female and male adolescents in universal pre-
vention [52]. In selective prevention, increasing cognitive
dissonance was the most effective intervention in reducing
eating disorder symptoms and behaviors for up to 3 years in
adolescents and young adults, while there was insufficient
data to allow recommendations in the field of indicative
prevention [52]. We argue that interventions for indicative
prevention that target children and adolescents with BID,
before AN or BN has developed, should be conducted and
evaluated, since this group is the one most in need of preven-
tion. Furthermore, evaluations of prevention programs must
include pre-adolescent children, since none are available so
far and it is thus unclear if AN and BN prevention in children
is effective [52, 53].

A limitation of this review is that we did not conduct a
meta-analysis. In addition, we combined the review steps
removal of duplicates and record screening and thus did
not precisely follow the Preferred Reporting Items for Sys-
tematic Review and Meta-Analyses (PRISMA). A draw-
back in the research field we reviewed is that all the pri-
mary studies we included relied on non-representative data,
failed to examine non-Western populations, and seldom
involved males. In general, the number of studies testing
for BID differences between children and adolescents with
AN and BN and healthy controls is still far too small. Rep-
resentative studies and those on seldom-examined popula-
tions are urgently needed. Another limitation is that only
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two included studies compared BID levels of prepubescent
children younger than 12 years with healthy controls [35,
39] and none included children under 10 years. Influences
of puberty and age can hence not be conclusively addressed.
Finally, insignificant findings are less likely to have been
published resulting in a publication bias for our systematic
review, as is the case in similar research [54]. It is, therefore,
possible that we overrated BID in children and adolescents
with AN and BN.

Strengths of this systematic review are that it provides
the first systematic overview of different BID components
in children and adolescents with AN or BN compared to
healthy controls. Another strength is that we developed our
detailed plan and search strategy a priori, to reduce bias.

Conclusions

This systematic review provides an overview of studies on
BID in children and adolescents with AN or BN compared
to healthy controls. We could include k=8 records. Most
samples of children and adolescents with AN and BN scored
higher in the BID components perception, global subjec-
tive satisfaction, affect/cognition, and behavior than sam-
ples of healthy controls. BID prevention and treatments are
needed to reduce the number of children affected by BN and
AN. In addition, more empirical, and especially representa-
tive studies and those on seldom-examined populations (e.g.,
males and non-Western children and adolescents) are needed
in the research field of BID in children and adolescents.
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