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Abstract

Despite type 1 diabetes' (T1D) potential influence on adolescents' physical development, the occurrence of body image
problems of adolescents with diabetes remains unclear. No research synthesis has yet addressed this issue. This study aims
to systematically evaluate the empirical evidence concerning body image in individuals with T1D in order to provide an
overview of the existing literature. Using PRISMA methodology, 51 relevant studies that fulfilled the eligibility criteria
were found, the majority of them (N =48) involving youth. The findings varied across studies: 17 studies indicated that in
youth with T1D, body dissatisfaction was common and that body concerns were generally greater in youth with T1D than in
controls; nine studies did not find any differences in body image problems between participants with and without T1D; three
studies described higher body satisfaction in youth with diabetes than in controls; and three studies reported mixed results.
Body concerns in individuals with T1D were often found to be associated with negative medical and psychological function-
ing. The variability and limits in assessment tools across studies, the overrepresentation of female subjects, and the fact that
most research in this field is based on cross-sectional data are stressed in the interpretation of these mixed findings. Future
research directions that could improve the understanding of body image concerns and clinical implications are discussed.
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Introduction

For individuals with type 1 diabetes (T1D), specific fea-
tures of the illness and its management—such as dietary
restrictions, weight variation, perception of living in an
unhealthy body, and focus and attention on the body—are
thought to contribute to the development of a negative body
image (Colton et al., 1999; Shaban, 2010). Concerns and
lack of satisfaction with their body, especially during ado-
lescence, may lead to the development of unhealthy eating
attitudes that could seriously increase the risk of poor gly-
cemic control and long-term complications (Hanlan et al.,
2013; Young et al., 2013). However, no general agreement
has been reached as to whether body image problems are
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always found in individuals with T1D and whether signifi-
cant differences exist between individuals with and without
T1D in terms of body image. To date, no research synthesis
has addressed this issue; therefore, this study aims to offer
a systematic review that summarizes and analyzes the peer-
reviewed literature over time on this topic.

It is worth noting that a great deal of literature has
reported that body image is significantly associated with
psychological functioning in general. In particular, body
image has been found to meaningfully affect quality of
life, self-esteem, sexual functioning (Grossbard et al.,
2009; Nayir et al., 2016; O'Dea, 2012; Weaver & Byers,
2006; Woertman and van den Brink 2012). Additionally,
some authors argue that negative body image has a nega-
tive effect on mood and on social anxiety and interpersonal/
psychosocial functioning (Cash et al., 2004; Choi & Choi,
2016; Davison & McCabe, 2006; Holsen et al., 2001; Pawijit
et al., 2017), in addition to promoting health-compromising
behaviors (e.g., dieting, binge eating, lower levels of physi-
cal activity, unhealthy weight control behaviors), particu-
larly during a time of difficult transition such as adolescence
(Neumark-Sztainer et al., 2006). The generally-demanding
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process of maturation toward adulthood, the changes in the
body due to pubertal development and growth, and the grow-
ing importance of appearance may favor a tendency toward
problematic perceptions and dissatisfaction with their body
size and shape during this critical time (Davison & McCabe,
2006; Paxton et al., 2006; Wertheim & Paxton, 2011). Sev-
eral studies have identified the key role of body dissatis-
faction in the development of disordered eating behaviors
(DEBs), both in youth from the general population and in
adolescents with T1D (Amaral & Ferreira, 2017; Araia et al.,
2020; Girard et al., 2018; Striegel-Moore & Bulik, 2007).
Recently, a meta-analysis was conducted of the results of
479 samples from 330 studies comparing body image in
children and adolescents with chronic conditions to that
in healthy controls (Pinquart, 2013). However, while this
review examined a broad range of conditions (e.g., arthritis,
cerebral palsy, visual impairment, cancer, epilepsy, spina
bifida, hearing impairment, cystic fibrosis, inflammatory
bowel disease), its focus on individuals suffering from T1D
was limited (approximately 34'/330 studies).

Current Study

Given the relevance of body image problems to the psy-
chological functioning of youth, including those with T1D,
and in order to obtain a more comprehensive understanding
and a systematic evaluation of this issue, the present study
seeks to identify existing main findings on body image in
youth with T1D, along with current gaps in the literature that
may serve as a guide for future investigations. In particular,
this review attempts to answer the following research ques-
tions: what are the general demographics (e.g., gender, age),
sample composition, and research design of the studies?
What measures are used to assess body image problems?
Which studies examining youth with T1D describe body
image problems, and what demographic-/anthropometric-
related differences are reported? How frequently are body
image concerns reported as being related to eating prob-
lems? What other (illness-related and psychological) fac-
tors were described as being associated with body image
problems? Critical summaries of each article (description of
the study’s design, aims, sample, measures of body image,
major findings and limitations) are provided in Table 1.
Studies explicitly comparing adolescents with adults, as
well as those focusing solely on adults, are summarized at
the end of Table 1.

' It was difficult to define the exact number of studies, because
unpublished studies were also included and some were unavailable;
therefore, it was not possible for the authors to verify the inclusion of
diabetes patients.
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Methods
Search Strategy and Study Selection

A systematic search was conducted in line with the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
(PRISMA) guidelines (Liberati et al., 2009; Moher et al.,
2009). A search for relevant literature was conducted in
December 2020 and January 2021 to identify peer-reviewed
articles evaluating body image in individuals with T1D. In
order to detect all potential publications, no date ranges or
limits were established. The following electronic databases
were used in this search: PsycInfo, PsycArticles, PsycCRI-
TIQUES, Pubmed, and Scopus. The search strategy utilized
search terms for diabetes (i.e., “type 1 diabetes”, “diabetic”,
“insulin dependent diabetes mellitus”) combined with terms
for body image (i.e., “body image”, “body shape”, “body
dissatisfaction”, “body concerns”, “body image distur-
bances”, “body image attitudes”). In addition, a manual
search of relevant journals was carried out. Specifically, a
carefully examination of the reference sections of articles
was conducted to identify additional, potentially relevant
records. Additionally, just before this paper was submitted,
the searches were repeated in order to identify any new stud-
ies published in the relevant literature after the initial search.

The initial database search identified 635 articles (plus
10 articles identified through other sources) (Fig. 1). After
duplicates (N=361) were removed, 284 articles were then
further considered and screened by their titles. Through title
screening, articles reporting qualitative, case report, or treat-
ment studies were excluded, along with commentaries, let-
ters to editors, editorials, non-original studies (e.g., reviews
and meta-analyses), books chapters, and study protocols
(N'=52). The title screening step identified 232 full-text
articles, which were retrieved and assessed for inclusion in
this review based on the following inclusion criteria: (1) the
original research was in English; (2) the study examined
body image (and related aspects) in individuals with T1D;
(3) the study presented quantitative data; (4) the full text was
published in English.

Studies were excluded if they: (1) only measured body
image in type 2 diabetes (T2D); (2) were not fully relevant
(e.g., studies that focused exclusively on weight loss or
nutrition and not on body image aspects). Titles and full
texts were screened by two independent reviewers (AB,
CC). A third independent reviewer (AT) was consulted
in cases of uncertainty in order to reach agreement on
the eligibility of the study. After an examination of 232
full texts, 181 studies were excluded because they did not
include T1D samples (N =116), did not focus on psycho-
logical dimensions (N =8) or on body image (N=11), had
an inadequate design (N =1), were not in English (N =24),
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did not report quantitative data (N = 18) or relevant evi-
dence (N =2), or the full text was not available (N=1)
(Fig. 1). (All excluded studies are listed in Online Appen-
dix 1.) Consequently, a total of 51 articles met all of the
selection criteria and were included in the review (Fig. 1).

Results
Synthesis of Study Characteristics

The number of participants with T1D across studies
ranges from 13 (Herpertz et al., 2001) to 629 (Baechle
et al., 2014). Of the 51 papers included in this literature
review, three studies were conducted with adults (19 years
and older) (Herpertz et al., 2001; Mcdonald et al., 2021;
Rockliffe-Fidler & Kiemle, 2003); 14 had samples com-
prising both adolescents [according to the WHO’s (1986)
definition from ages 10 to 19] and adults (e.g., Bachmeier
et al. 2020; Rancourt et al., 2019; Robertson et al., 2020);
27 studies were conducted with adolescents only (e.g.,
Araia et al., 2020; Hartl et al., 2015; Peterson et al., 2018;
Wilson et al., 2015); six studies used a sample comprising
both children and adolescents (e.g., Olmsted et al., 2008;
Peducci et al., 2019); and one study sample consisted
exclusively of children (Troncone et al., 2016). In terms
of gender, 12 studies were conducted with only female par-
ticipants (e.g., Gawlik et al., 2016; O'Brien et al., 2011),
and 38 with both male and female participants (e.g., Ben-
ioudakis, 2020; Verbist & Condon, 2019; Wilson et al.,
2015). Only one study (Svensson et al., 2003) was con-
ducted exclusively with male participants. The majority
of the studies (n =29) were cross sectional in design (e.g.,
O'Brien et al., 2011; Philippi et al., 2013; Powers et al.,
2017); 18 were case—control studies (e.g., Falcdo & Fran-
cisco, 2017; Troncone et al., 2020a) and four were longi-
tudinal studies (e.g., Hartl et al., 2015; Troncone et al.,
2018). In terms of sample composition, 24 studies had
a sample consisting only of individuals with T1D (e.g.,
Blicke et al., 2015; de Wit et al., 2012); 14 studies had
samples with both T1D and control participants (e.g., Bae-
chle et al., 2014; Falcdo & Francisco, 2017); four studies
had samples of T1D adolescents and their parents (e.g.,
Eilander et al., 2017; Troncone et al. 2020b); three stud-
ies had participants with T1D and T2D (Bachmeier et al.
2020; Herpertz et al., 2001; Rockliffe-Fidler & Kiemle,
2003); and six studies had participants with T1D and other
illnesses (e.g., individuals with rheumatic arthritis, bone-
fracture patients, individuals with an amputation, individu-
als with an eating disorder -ED) (e.g., Kaminsky & Dewey,
2013, 2014; Mcdonald et al., 2021).

TID type 1 diabetes, BMI body mass index, EDs eating disorders, DEBs disordered eating behaviors, DE disordered eating, HTP House-tree-person, MDI multiple daily injection, CSII continu-

ous subcutaneous insulin infusion, CGM continuous glucose monitoring, NR not reported

Table 1 (continued)
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Fig. 1 PRISMA flow chart
describing the study selection c
process 2 Titles identified through database Additional titles identified through
_S searches other sources
£ (n =635) (n=10)
3
3
A4 A 4
N Duplicates removed Articles excluded as a result of
(n=361) (n=117 more than once) title screening
(n=52)
o0
£ - .
g Non-original studies (20
o v reviews, 1 comment, 1 letter, 3
Q
[ Articles screened by title book chapters, 18 case reports,
(n=284) - > 3 treatment-effectiveness
studies, 1 editorial, 1 meta-
—
analysis, 3 qualitative studies, 1
o study protocol)
Z Full-text art!c!e§ -assessed Full-text articles excluded
5 for eligibility (n=181)
fon (n=232) - sample did not include type 1 diabetes
- patients (n =116)
- no psychological dimensions were
—_J investigated (n =8)
- did not focus on body image aspects
(n=11)
- had inadequate design (n=1)
= 4 - no full text in English (n=24)
° . - _
s Studies included in review no quantitative data (n 1$)
S (n=51) - did not report relevant evidence (n=2)
S - no full text available (n=1)

Measurement of Body Image

A range of screening and assessment methods have been
developed and used to identify body image perception
and to measure several aspects of body image problems.
Therefore, the ways in which body image was conceptual-
ized and assessed varies across studies. Of the 51 studies
included in this literature review, the majority (n=30)
used subscales and items from existing tools (e.g., Body
Dissatisfaction subscale from the Eating Disorder Inven-
tory; Shape and Weight Concern subscales from the Eat-
ing Disorder Examination-Questionnaire) (e.g., Eilander
et al., 2017; Peducci et al., 2019; Peterson et al., 2018)
or used individual self-report tools (n=10) designed for
the general population (e.g., Body Image Scale; Body
Image Disturbance Questionnaire; Sociocultural Attitudes
Towards Appearance Questionnaire) (e.g., Gawlik et al.,
2016; Troncone et al. 2020a, b). Additionally, six studies
developed questionnaires/items specifically for the study
(e.g., Bachmeier et al. 2020; Benioudakis, 2020). Over-
all, in these studies, body image problems were mainly
defined—and therefore assessed—as thoughts or judg-
ments about one’s body (or body parts) or evaluations and
perceptions of one’s general appearance (i.e., body shape/

@ Springer

weight concerns, body dissatisfaction, body image dis-
turbances/distortions, weight perception and satisfaction,
concern with body development, body pride); as facets of
self-concept (i.e., body image concept, physical self-eval-
uative and motivational salience, physical self-concept,
negative body self, body esteem, self-perception and body
awareness); or as the internalization of the thin ideal and
the perceived sociocultural appearance-related pressures
or positive/negative feelings about their body.

Additionally, eight studies used body silhouette charts
(e.g., Body Image Assessment, Stunkard figure rating
scales, Collins’s body image silhouette chart) (e.g., Araia
et al., 2017, 2020; Falcao & Francisco, 2017) designed
to generally measure size accuracy (perception of current
body size and own weight category) and body satisfaction
(difference between perceived body size and ideal body
size); four studies used projective tests (e.g., drawing
tests, Rorschach) or items evaluating general body image
impairment and disturbances (e.g., Fillstrom & Vegelius,
1978; McCraw & Tuma, 1977); and one study used two
open-ended questions exploring personal experience of
body image concerns along with a self-reported body
image measure (Verbist & Condon, 2019).
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Body Image Problems

Thirty-three studies (out of 51) sought either to directly
evaluate the presence of body image problems or to sub-
sequently measure other variables. Of these 33 studies, 18
(one of which focused on adults) reported body concerns
in diabetes patients, while 12 did not and three reported
mixed results. Specifically, 11 studies described significant
body image problems—yviewed as body image dissatisfac-
tion (e.g., Eilander et al. 2017; Philippi et al., 2013), weight
and shape concerns (Bachmeier et al., 2020; Peducci et al.,
2019), perceived damaged/inadequate body image (Swift
et al., 1967), and body size misperception (Troncone et al.,
2018)—in adolescents with T1D. Shape and weight con-
cerns were especially present in adolescents and adults with
T1D with high diabetes distress compared to those with low/
moderate distress (test values NR, p <0.001) (Powers et al.,
2017). Of these 11 studies, one was conducted with adults
with T1D and similarly indicated that participants were dis-
satisfied with their body (Rockliffe-Fidler & Kiemle, 2003).
Moreover, seven case—control studies reported greater body
dissatisfaction, shape concerns, and an attitude of negative
body image in individuals with T1D (mainly samples of
female children and adolescents) than in healthy peers or
controls without T1D (e.g., Markowitz et al., 2009; Tron-
cone et al. 2020b).

Conversely, nine studies found no significant differences
in body image problems between participants (mainly ado-
lescents of both genders) with and without T1D (e.g., Falcdo
& Francisco, 2017; Kaminsky & Dewey, 2013, 2014). Par-
ticularly, in one study, male adolescents with T1D did not
show higher body dissatisfaction than control participants
(test value NR, p>0.05) (Svensson et al., 2003). Three stud-
ies (Ackard et al., 2008; Baechle et al., 2014; Meltzer et al.,
2001) reported that adolescents with T1D of both genders (in
Meltzer et al., 2001, only girls) even had a higher body level
of body satisfaction than controls without T1D. In terms of
the three studies reporting mixed results, one study indicated
that female adolescent participants with T1D showed higher
weight concerns, dissatisfaction (test value NR, all p <0.01),
and concerns-body development (perceiving themselves as
overweight, X2 =11.8, p<0.01) than female participants
without T1D, while male participants with T1D did not
differ from male controls (X2=O.4, p>0.05) (Neumark-
Sztainer et al., 1996). In another study, children with T1D
(t=5.603, p<0.001) and controls (t=11.140, p<0.001)
showed similar levels of underestimation and dissatisfac-
tion (t=—0.962, p <0.01) with body size; additionally, girls
with T1D were more accurate in their perception of body
size than the control group (F=4.654, p <0.05) (Troncone
et al., 2016). In another study, while adolescents with T1D
reported higher body dissatisfaction than controls (t=4.219,
p<0.0001), they did not display more body image problems

(as thin ideal internalization and appearance pressure) (test
value NR, p > 0.05) than controls did; female participants
with TID were found to be more pressured than female
controls by family (t=2.258, p=0.025) but less by media
(t=-2.308, p=0.022) to improve their appearance and to
attain a thin body (Troncone et al., 2020a).

The 18 studies (out of 51) that did not directly evalu-
ate the presence of body image problems mainly: explored
body image so as to identify any association with other vari-
ables (HbA1c values, diabetes adjustment, family climate,
maladaptive eating behaviors, BMI, quality of life, etc.)
(e.g., Blicke et al., 2015; O'Brien et al., 2011); carried out
comparisons among youth with T1D grouped by gender,
presence of EDs, type of insulin therapy, etc. (e.g., Powers
et al., 2012; Wilson et al., 2015); evaluated body image as
a mediator of psychological outcomes (Hartl et al., 2015);
or assessed changes in body image dissatisfaction in adults
with T1D (Herpertz et al., 2001). It is worth noting that
among these, two studies focused on the impact of diabetes
insulin devices in adolescents and adults with T1D, describ-
ing higher negative body representation (as insulin pump
use effect) in multiple daily injection users than in continu-
ous subcutaneous insulin infusion (CSII) users (U=2363,
p<0.0001) (Benioudakis, 2020) or finding no differences
in body image dissatisfaction between technology (CSII,
continuous glucose monitoring—CGM) users and nonus-
ers (CGM/CSII z=-0.68/0.10, p > 0.05) (Robertson et al.,
2020).

Gender Differences

Of the 12 studies looking at gender differences and clearly
comparing male and female individuals with T1D, most
(n=11) showed that girls/women had significantly higher
rates of body image dissatisfaction and body weight and
shape concerns than boys/men (e.g., Araia et al., 2017,
2020; Bachmeier et al. 2020). Although no direct mean
comparisons were carried out, in other studies, dissat-
isfaction with weight means reported by girls with T1D
(13.9 +£4.0) were higher than those reported by boys with
TID (5.4 +2.7) (Ackard et al., 2008); girls reported higher
body dissatisfaction (22.9%) than boys (8.3%) (Baechle
et al., 2014); both girls (11.20< X2 <32.33,0.001 <p<0.05)
and boys (although less pronounced) (17.91 < X2< 34.78,
0.001 < p <0.003) with chronic illness (including T1D)
reported higher body image problems—as weight dissatis-
faction, body pride, and concern with body development—
than those without chronic illness (Neumark-Sztainer et al.,
1995). In contrast, another study found no gender differences
in body satisfaction (t=1.96, p=0.053) in a sample of 103
Dutch adolescents with T1D (Eilander et al. 2017), as well
as in a sample of 23 Finnish adolescents with T1D (p =NR)
(Erkolahti et al., 2003).
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Age Differences

Of the 14 studies with samples comprising both adolescents
and adults with T1D, only four directly compared adoles-
cents with adults. Of these four studies, two did not detect
differences between age groups (test value NR, p=0.755,
Philippi et al., 2013) (test value NR, p=NR, Verbist &
Condon, 2019), one found body image dissatisfaction to be
higher in adults than in adolescents (p <0.001, n*>=0.05)
(Rancourt et al., 2019), and one indicated that 13—14 year old
girls’ body dissatisfaction was lower than that of the other
age groups (older adolescents and young adults), regard-
less of diabetes (data NR) (Khan & Montgomery, 1996).
Similarly, when different age groups of adolescents with
T1D were directly compared, teens reported higher shape
(t=6.11, p<0.00001) and weight (t=5.72, p<0.00001)
concerns than preteen participants (Peducci et al., 2019). Of
the three studies conducted with adults with T1D (19 years
and older), two focused directly on the presence of body
image problems, finding high frequency of dissatisfaction
with their body (Rockliffe-Fidler & Kiemle, 2003) and no
worsening of body dissatisfaction after 2 years (test value
NR, p>0.05) (Herpertz et al., 2001). The remaining study
focused less on the occurrence of body image problems,
instead evaluating body image as a mediator and a predictor
of psychological outcomes (Mcdonald et al., 2021).

BMI

Researchers have shown that body dissatisfaction (or body
image satisfaction) was positively (or negatively) correlated
with higher BMI in both girls and women with T1D (e.g.,
Kichler et al., 2008) and in youth of both genders (Ran-
court et al., 2019). In fact, BMI was described as higher in
girls with T1D with shape and eating concerns (F=3.47,
p=0.046) and less positive body image (t=—0.46, p=0.03)
(Kaminsky & Dewey, 2014; Wilson et al., 2015). Similarly,
in both genders (although more so for female than male
participants), a higher BMI was found to be a significant
predictor of greater body dissatisfaction (female: R>=0.271
p <0.0001; male: R%2=0.103, p <0.03) (Meltzer et al.,
2001), and body image satisfaction was also predicted by
BMI (R>=0.232; b=—0.466, p<0.01) (Verbist & Condon,
2019). In line with these findings, other evidence indicated
higher body dissatisfaction in overweight adolescents and
adults with TID compared to those with normal weight
(test value NR, p<0.001) (Philippi et al., 2013); similarly,
it was found that in children with T1D and in control partici-
pants, those with higher weight underestimated their body
size more (F=30.238, p <0.001) and are more dissatisfied
than those with lower weight (F=25.766, p <0.001) (Tron-
cone et al., 2016). Only one study, evaluating a sample of
Turkish adolescents with T1D, found no significant body
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dissatisfaction correlation with BMI (r=-0.192, p>0.05)
(Pinar, 2005); additionally, another study found a lack of
correlation in boys (but not in girls) (Kaminsky & Dewey,
2014).

Body Image Problems and Disordered Eating
Behaviors

Several studies (n=12) clearly described body image prob-
lems (defined as body image dissatisfaction, perceived phys-
ical appearance, weight and shape concerns, and pressure to
conform to societal norms about body image) in youth with
T1D as one of the main predictor of DEBs, both in female-
only samples (e.g., Falcao & Francisco, 2017; Verbist &
Condon, 2019) and in samples of both genders (e.g., Araia
et al., 2017, 2020). One study described weight dissatisfac-
tion as a predictor of binge eating and purging behaviors
in female (but not male) adolescent participants with T1D
(B=0.32, p<0.001) and without T1D (B=0.11, p <0.05)
(Neumark-Sztainer et al., 1996). Similarly, concerns about
body image/weight dissatisfaction were found to be higher
in adolescents with T1D and DEBs (Eilander et al., 2017)
and positively correlated to DEBs (Neumark-Sztainer et al.,
2002; Rancourt et al., 2019), EDs (Kaminsky & Dewey,
2013), bulimic symptoms in both genders (Peterson et al.,
2018) and dietary restraints (Rancourt et al., 2019). Girls
reporting higher rates of body dissatisfaction were more
likely to engage in unhealthy weight control behaviors than
those with lower rates of body dissatisfaction (test value NR,
p=0.005) (Neumark-Sztainer et al., 2002).

Two studies found higher negative body image (Grylli
t=—3.4, p<0.001; Maharaj F=60.42, p=0.0005) and
poorer self-concept about their physical appearance
(Maharaj F=19.45, p=0.0005) in adolescent girls with
T1D and a diagnosed ED than in girls with T1D but no
ED. Another study reported greater shape and weight con-
cerns among male and female adolescents with T1D with
any ED than those with no ED (test value NR, p <0.003)
(Wilson et al., 2015). Adolescents with T1D and DEBs
were found to show higher levels of body dissatisfaction
(t=2.578, p=0.011) and body image problems conceptual-
ized as thin ideal internalization and appearance pressure
problems (2.703 <t<4.603, 0.001 <p <0.010), than ado-
lescents with T1D but no DEBs (Troncone et al. 2020b).
Further evidence indicated higher body dissatisfaction in
adolescents and adults with T1D at risk of ED compared to
those not at risk of ED (test value NR, p <0.001)—as well
as being higher in those who omitted insulin (test value NR,
p<0.001) (Philippi et al., 2013).

One study reported that participants (adolescents and
adults) with an ED and T1D did not differ in body distortion
(test value NR, p=0.097), weight concerns (test value NR,
p>0.05), and body dissatisfaction (test value NR, p >0.05)
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from patients with an ED and no diabetes, but they saw
themselves as heavier and desired a thinner physique less
frequently and reported fewer shape concerns than patients
with an ED and no diabetes (test value NR, p=0.047)
(Powers et al., 2012). Conversely, another study reported
that body dissatisfaction did not correlate with attitudes to
restricting eating (when faced with external cues that prompt
eating) (test value NR, p > 0.05) and did not differ between
those who omitted insulin and those who did not (test value
NR, p>0.05) (Khan & Montgomery, 1996). Similarly, no
significant body dissatisfaction correlation with EDs in
Turkish adolescents with T1D (r=-0.155, p>0.05) and
in controls (r=-0.080, p > 0.05) was found (Pinar, 2005).

Other Factors Associated with Body Image Problems

Other factors that have been found to be associated with
body image concerns in youth with T1D include both dia-
betes-related aspects (e.g., glycemic control) and general
psychological dimensions (e.g., self-esteem, comorbidity,
illness adjustment, quality of life).

Diabetes Management

The results of the systematic review suggest that body image
problems are correlated with diabetes control. More specifi-
cally, body awareness (Blicke et al., 2015) and satisfaction
(de Wit et al., 2012; Peterson et al., 2018; Rancourt et al.,
2019) were found to be inversely correlated with HbAlc
values, suggesting that youth who felt satisfied and com-
fortable in their bodies had significantly better metabolic
control. Similarly, previous evidence revealed that the more
damaged the self-perception, the worse the diabetes con-
trol (r=NR, p=0.03)—and conversely, the better the body
image, the better the control (r=NR, p=0.001) (Swift &
Seidman, 1964; Swift et al., 1967). Another study indicated
that for single (not involved in a romantic relationship) ado-
lescents, a negative family climate was positively associ-
ated with poorer body image (r=0.56, p <0.001), which
in turn predicted worse glycemic control (beta=—0.24,
p=0.007) (Hartl et al., 2015). Body image perception was
found to be generally related to diabetes management as
well. In particular, one study found that the extent to which
girls and women with T1D define their self-worth by their
physical appearance was positively related to disease control
(r=0.28, p<0.001) and negatively to diabetes quality of life
(r=-0.40, p<0.001), particularly for younger individuals
(Gawlick et al. 2016). Other evidence indicated that higher
adjustment in body image areas is positively correlated
with a positive attitude toward diabetes (r=0.29, p <0.01),
a dependence/independence attitude (r=0.27, p<0.01), and
general adjustment to diabetes (r=0.77, p <0.05) (Sullivan,
1979).

Psychological Dimensions

Body image concerns have been found to be associated with
several psychological variables. In female adolescents with
T1D, body dissatisfaction was found to be positively (mod-
erately) correlated with diabetes distress, anxiety symptoms,
and depressive symptoms, and negatively correlated with
emotional well-being, diabetes-related resilience, and quality
of life (£0.34 <r< +£0.43, all p<0.001) (Araia et al., 2020).
Similarly, in youth and young adults of both genders with
T1D, body dissatisfaction was described as positively cor-
related with depressive symptoms (r=0.71, p<0.01) (Peter-
son et al., 2018) and with greater diabetes-specific negative
affect (b=0.05, p<0.01) (Rancourt et al., 2019). For adults
with diabetes (T1 and T2), body image experience, psycho-
logical investment in physical appearance, and self-ideal
discrepancy predicted psychosocial outcomes such as anxi-
ety, depression, and quality of life (X2 =48.80, p=0.003;
estimate =0.102) (McDonald et al., 2021). Individuals with
T1D with high diabetes distress reported greater shape (test
value NR, p <0.001) and weight (test value NR, p <0.001)
concerns than those with low or moderate distress, regard-
less of age; among these individuals, those younger than
18 years with high distress perceived a larger current body
shape than those with low or moderate distress (test value
NR, p<0.001) (Powers et al., 2017).

Other significant associations were also described. In
children with T1D, self-perception (as damaged and muti-
lated person) was positively associated with a depend-
ence—independence attitude (test value NR, p=0.001) (Swift
& Seidman, 1964). A more positive adolescent body image
positively correlated to a higher powerful external locus
of control (r=0.41, p=0.01) (Kaminsky & Dewey, 2013).
Body dissatisfaction was positively associated with female
adolescents’ perceptions of their mother’s frequency of diet-
ing behavior (b=0.522, p <0.001) and their mother’s belief
that she/her daughter is heavier than ideal (b=0.275/0.313,
p=0.020/0.009, respectively), and it was negatively associ-
ated with family cohesion (b=—-0.247, p=0.036) (O'Brien
et al., 2011). In a sample of adolescents and adults with
T1D, participants with body image dissatisfaction were
more likely to be frequent social network users (y>=5.58,
p=0.02), and body image dissatisfaction was found to be
predicted by social network use (b=-0.266, p<0.01)
(Verbist & Condon, 2019).

Other studies described body image as a mediator of the
relationship between psychological and diabetes-related var-
iables. In particular, one study found that, in girls with T1D,
body dissatisfaction was positively correlated with negative
perceptions of familial and peer communication (r=0.62,
p <0.01) and moderated the relationship between negative
communication and maladaptive eating attitudes and behav-
iors (z=2.64, p<0.01) (Kichler et al., 2008). Other evidence
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indicated that adolescents’ self-concept in the area of phys-
ical appearance mediated both the link between maternal
weight and shape concerns and adolescent eating distur-
bances (pr=0.42, p=0.00005) as well as the link between
mother—daughter relationships and adolescent eating distur-
bance status (pr=0.25, p=0.003) (Maharaj et al., 2003).
For adult individuals with diabetes, body image disturbances
mediated the relationship between personal investment in
appearance and psychosocial outcomes (estimate=0.102)
and partially mediated the relationship between self-ideal
discrepancy and psychosocial outcomes (estimate =0.185)
(X2 =48.80, p=0.003) (McDonald et al., 2021). For single
(not involved in a romantic relationship) adolescents, body
image was found to mediate the association between family
climate and changes in glycemic control (b=0.24, p=0.007)
(Hartl et al., 2015).

Discussion

No general agreement has been reached that body image
problems are always reported in youth with T1D. Despite the
role of body image problems in increasing unhealthy eating
behaviors and in affecting general well-being in individu-
als with T1D, especially during adolescence, little attention
has been paid to understanding and synthetizing the existing
findings on this issue from the current body of literature.
Drawing from PRISMA guidelines, the present study sys-
tematically and comprehensively evaluated the empirical
literature on body image problems in individuals with T1D
up to January 2021 and summarized the principal findings.
As the large majority of results came from studies involving
youth, this study is able to provide a valuable contribution
to the developmental literature on this issue. A good deal of
evidence was beyond the scope of the present review and
thus was excluded.

Overall, this systematic review replicates and expands
the results of a previous meta-analysis (Pinquart, 2013),
which included a lower number of studies (34 vs. 51 in the
current study) and indicated that young individuals with
chronic physical diseases (especially those with scoliosis,
cystic fibrosis, growth hormone deficits, asthma, spina
bifida, cancer, and diabetes) had generally less positive body
image then their healthy peers. In the current review, the
findings on body image problems are somewhat mixed, and
the occurrence of such problems varied across studies. In
line with this previous meta-analysis (Pinquart, (2013), a
number of studies (n=17) described here indicated that in
youth with T1D, body dissatisfaction was commonly expe-
rienced and body concerns were generally greater in those
with T1D than in the general population; however, several
studies (n=9) did not find any difference in body image
problems between adolescents with and without T1D. In
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addition, some studies (n=23) even described higher body
satisfaction in adolescents with T1D than in healthy peers.

In terms of gender differences, studies that differentiated
male and female individuals with T1D revealed a higher
likelihood of girls/women having a body image problems
than boys/men, mirroring the findings of the general lit-
erature across different age groups (Bearman et al., 2006;
Phares et al., 2004). When assessed, boys/men with T1D
reported higher dissatisfaction with their bodies than con-
trols without T1D, which is also in line with evidence from
general population (Cohane & Pope, 2001). Few studies
directly compared different T1D age groups, and these pro-
vided mixed results, showing older participants with greater
body image problems than younger ones or no differences
at all. With respect to problems that are frequently found to
be associated with body image disturbance, this literature
review indicated that the primary issue can result in adverse
physical and psychological health effects. Body image
problems were found to be associated with negative medi-
cal outcomes—such as elevated glycosylated hemoglobin,
poorer diabetes management, and higher BMI—as well as
with psychological variables—such as anxiety, depression,
poorer quality of life, and higher distress. Furthermore,
body image concerns have also been frequently found to
be associated with DEBs, confirming the key role of body
dissatisfaction in the development of DEBs, as largely sup-
ported by studies with the general population as well as with
adolescents with chronic illness (Amaral & Ferreira, 2017,
Girard et al., 2018; Neumark-Sztainer et al., 2002; Striegel-
Moore & Bulik, 2007).

Interpretations of these findings—especially the results
on the occurrence of body image problems and on gender
differences—require that two general methodological issues
be taken into account. First, the variation in tools used across
studies may contribute to discrepancies in findings on body
image problems. As shown in Table 1, a range of tools has
been used in samples with T1D individuals; therefore some
differences—or lack thereof—may be the result of the meas-
ures adopted. For example, it was reported that adolescents
with T1D showed greater body dissatisfaction than controls
on the EDI? Body Dissatisfaction subscale, but in the same
study, no differences were found when the body image prob-
lems of thin ideal internalization and appearance pressure
were measured (Troncone et al., 2020a). Consequently, with
regard to findings supporting the presence body image prob-
lems, it could be hypothesized that diabetes-related factors
and difficulties—e.g., recurring weight variation, perception
of living in an unhealthy body, focus on body functioning,
dietary restrictions, daily need for injections, etc.—may
explain the development of a negative body image (Colton

2 Eating Disorder Inventory.
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et al., 1999; Shaban, 2010). At the same time, inconsisten-
cies in the results lead us to wonder the extent to which the
findings directly stem from differences in and the limits of
the measures adopted.

Second, it should be acknowledged that girls/women (and
youth) were overrepresented across the included studies.
Given that several studies measured body image and subse-
quently measured eating problems, this overrepresentation
of female participants may be attributable to the largely-
recognized higher prevalence of DEBs in girls and women
in general and in the T1D population (Colton et al., 2015;
Neumark-Sztainer et al., 2011; Wisting et al., 2013), as well
as to convenience sampling across studies. In this regard,
it should be noted that all studies finding no differences
between adolescents with T1D and control participants in
terms of body image problems were conducted with sam-
ples composed of male and female—or, in one study, only
male—adolescent participants (e.g., Baechle et al., 2014;
Falcdo & Francisco, 2017; Svensson et al., 2003). In con-
trast, all studies conducted with exclusively-female samples
reported higher body image problems in the T1D group than
the control group, giving the impression that body image
problems are a specifically women’s or girls’ issue (e.g.,
Markowitz et al., 2009).

Limitations across body image measures due to gender
bias should also be taken into consideration when interpret-
ing such results. Existing tools often focus on body image
concerns that are salient to women and girls (e.g., belief of
being fat, concerns about specific aspect/shape of body parts
such as thighs or hips) and focus less on symptoms recog-
nized as more central to men and boys (e.g., desire for a
muscular and athletic physique, concern about muscle mass
and shoulder width) (Cafri & Thompson, 2004). Therefore,
it cannot be ruled out that because of these methodological
issues, the true levels of body dissatisfaction among boys
with T1D are probably not well estimated.

Strengths

The present review has a number of strengths. One main
strength is that it undertakes a systematic review of all exist-
ing studies that address body image problems in T1D sam-
ples and then summarizes the state of research and provides
a comprehensive picture of the main findings and of the
methods used in investigations of this topic. The structured
search and analysis procedure, along with the predefined
inclusion and exclusion criteria to ensure the scientific rel-
evance of the studies under examination, strengthen the
overall quality of the review. It is worth noting that a quite
extensive body of literature—composed of a relatively high
number of studies with more-or-less sophisticated research
designs—attempted to collect evidence about the presence
and features of body image problems in individuals (mostly

youth) with T1D, revealing a certain amount of attention
paid to this topic. Several factors (gender, BMI, DEBs, etc.)
were also frequently analyzed as potential salient variables.
Nevertheless, the understanding of the development of body
image problems in individuals with T1D is restricted by the
limitations of the present review and of the field.

Limitations and Implications for Future Directions

Several limitations in this systematic review should be
noted. To start, the results of this review are limited by the
study’s inclusion criteria; thus, they are limited to English
peer-reviewed journal articles indexed in electronic database
resources, and the gray literature was not consulted. It may
be possible that some studies could have been missed; for
example, non-original studies (e.g., comments, book chap-
ters, case reports, etc.) published in other languages were
ignored, and potential additional insight on the topic could
have been missed. Furthermore, another limitation is related
to the search terms used in this review: it is possible that they
did not capture all relevant studies. For example, the use of
search terms for T1D might have overlooked some studies on
chronic illness that also included participants with diabetes.
This limitation was partially accounted for by a hand search
of the included reference lists. In addition, the research in
this review was of a quantitative nature; future research
could adopt a qualitative or mixed-method approach to more
deeply investigate how body image problems in youth with
T1D develop and how they manifest.

Similarly, several limitations can be found within the
studies examined in the current review, which need to be
addressed in order to obtain a more comprehensive picture
of body image concerns in people with T1D. To start with,
future research should strive to accurately measure body
image: to date, the majority of measures adopted consist
of self-report instruments assessing body image as a single
and undifferentiated construct, ranging from dissatisfaction
with body shape and weight, shape concerns, and level of
satisfaction with (or significance of) their physical appear-
ance to body image disturbances or facets of self-concept.
Fewer studies adopted measures based on body silhouettes
evaluating the level of body size accuracy and the satis-
faction with one’s physical appearance as the difference
between actual and ideal size. Multidimensional assessment
should start from the assumption that body image is a multi-
faceted construct consisting of self-perceptions, attitudes,
beliefs, feelings, and behaviors related to one’s body and is
dynamically related to the social environment (Calogero &
Thompson, 2010; Cash & Pruzinsky, 1990), and such assess-
ments should be more frequently adopted as a measurement
approach that can recognize the multiple aspects of body
image.
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Additionally, as already argued for ED pathology (Mur-
ray et al., 2017), a more gender-sensitive approach to exam-
ining body image problems is needed—one that includes
constructs that resonate more with the male experience.
Therefore, future studies should ensure they consider gen-
der differences when assessing body image ideals and body
image dissatisfaction (i.e., desire for thinness in women vs.
desire for a muscular physique in men; girls typically want-
ing to be thinner vs. boys frequently wanting to be bigger).
In particular, they should address body image concerns that
may be more pertinent to boys and take into account guide-
lines and methods that are purposely designed to more effec-
tively assess male body image (Cafri & Thompson, 2004).
Moreover, given the cross-sectional nature of the results
and the dearth of follow-up studies, longitudinal research
is needed to further explore the relationship between body
image issues and clinical and psychological variables.

Given the other limitations in studies’ designs (e.g., limits
in the representativeness of the samples, potentially sali-
ent/confounding variables not examined, frequent absence
of control group), additional research on this topic that is
more methodologically robust is needed to draw more solid
conclusions. Future work should also focus on identifying
key predictors of body image problems in youth with T1D,
should more deeply explore differences between adolescents
and adults, between different adolescent age groups (i.e.,
early, middle, late), and should address body image concerns
in children.

Clinical Implications

Given the well-known associations between body image
problems and EDs/DEBs and between body image prob-
lems and negative psychological outcomes—as well as the
higher vulnerability of youth with T1D to psychological
problems—continuous psychological monitoring is needed
to periodically evaluate adolescents’ overall psychosocial
well-being, diabetes-specific quality of life and distress, psy-
chosocial and mental health problems, and developmental
adjustment to diabetes management (ADA, 2018; Buch-
berger et al., 2016; Delamater et al., 2018; Hagger et al.,
2016). For such psychological evaluations, dedicated screen-
ings and specific assessments of body image problems can
be incorporated into routine practice. Specifically, given the
harmful effects of DEBs on health and diabetes manage-
ment (Goebel-Fabbri, 2009; Nielsen, 2002; Starkey & Wade,
2010), such unhealthy eating behaviors need particular atten-
tion. An accurate evaluation of the onset and characteristics
of the body image problems is a crucial first step in realizing
appropriate intervention or prevention strategies. Therefore,
it is important to combine screening measures with the use
of diagnostic interviews, carried out by experienced clini-
cians, to appropriately target the interview questions in order
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to ensure that body image problems (and related issues,
such as DEBs) are accurately screened. Once assessed, the
body image concerns of individuals with T1D need to be
addressed through educational and intervention programs
before the problems become more severe. Collecting and
analyzing such data can significantly enrich knowledge and
the progress of research in this area.

Conclusion

Body image problems in individuals with T1D have been
associated with a number of negative psychosocial and
behavioral outcomes. Despite the scholarly attention that
has been paid to the presence of body image problems in
youth with T1D, no summary of either the state of current
research or its gaps had been performed. The present study
addresses the need for a systematic review of the existing
empirical evidence on body image problems in individuals
with T1D. This review reveals evidence both for and against
the idea that body image problems are more frequently found
in youth with T1D than in healthy peers. Overall, studies
indicating that body dissatisfaction is more common and
generally greater in youth with T1D than in controls out-
number studies that do not find differences between these
groups. In addition, body concerns are often found to be
associated with negative medical and psychological func-
tioning. Taken together, the available empirical data indi-
cate that, given the major issues that adolescents face in
general (i.e., rapid and dynamic cognitive, developmental,
and emotional changes, impact of body changes, searching
for acceptance by peers, etc.) combined with the burden of
the illness, its management, and the relative adaptation to
emerging development needs, psychological care should be
integrated into diabetes care in order to periodically moni-
tor for psychological conditions and possible problematic
signs (such as body image concerns). However, this topic
needs to be examined further, with the methodological lim-
its that characterize existing research especially taken into
account, in order to expand the existing knowledge on body
image problems in diabetes patients during such a critical
developmental phase as adolescence. An important next step
is conducting empirical studies in which different and age/
gender-specific aspects of body image problems are inves-
tigated, as well as longitudinal studies that verify causal
relationships between body image and psychological and
medical variables.
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