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ABSTRACT

Introduction: Diabetes affects over 422 million people worldwide, with Type 1 Diabetes (T1D) increasing by 3—4%
annually, particularly in children. Effective T1D management requires lifelong insulin therapy, which is psychologically
demanding and may contribute to Disordered Eating Behaviors (DEB). Such behaviors heighten the risk of developing
diabetes-specific eating disorders.

Materials and Methods: A systematic literature search of PubMed (2020-2024) identified case-controlled studies
examining the occurrence (n=5) or risk (n=4) of eating disorders (EDs) among children and adolescents with T1D.
Results: Across 3025 T1D patients, 861 (28.5%) were diagnosed with EDs. Females were more frequently affected (496;
57.6%) than males (331; 38.4%). Risk-focused studies involving 612 patients found 199 at risk of developing EDs, with a
similar predominance among females (63; 31.7%) compared to males (62; 31.2%).

Conclusions: This review underscores the high prevalence and risk of EDs in children and adolescents with T1D, with
females disproportionately affected. These disorders are strongly associated with anxiety, depression, insulin omission, and
restrictive eating, contributing to poor glycemic control. Vigilant monitoring, particularly through HbA1lc measurement, is
essential. Early recognition of symptoms and the integration of comprehensive psychological support into diabetes care are
crucial for prevention and management. Strategies such as establishing structured routines, encouraging physical activity,
and promoting stress management may mitigate the risk of ED. Addressing these challenges is imperative for optimizing
both metabolic and psychological outcomes in young patients with T1D.
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Introduction

Diabetes mellitus is a chronic metabolic disease characterized by a defect in the production or action of
insulin. Insulin, secreted by pancreatic B-cells, is the primary hormone responsible for regulating glucose uptake
into tissues and maintaining blood glucose homeostasis. When insulin production or utilization is impaired,
hyperglycemia occurs, which, if persistent, may damage multiple organ systems over time [1]. Chronic
complications of uncontrolled diabetes include cardiovascular disease, nephropathy, neuropathy, retinopathy, and
impaired wound healing, all of which significantly reduce quality of life and life expectancy [2-3].

Globally, an estimated 422 million people are currently living with diabetes, and prevalence continues
to rise steadily in both high-income and low- to middle-income countries [2]. While type 2 diabetes mellitus
(T2D) accounts for the majority of cases, type 1 diabetes (T1D) represents a smaller but rapidly growing public
health concern. The incidence of T1D has been increasing annually by 3—4%, particularly in children and
adolescents [4]. This concerning trend has prompted intensified research efforts to elucidate the etiology, risk
factors, and pathological mechanisms underlying T1D, as well as the long-term consequences of the disease
and its comorbidities.

Unlike T2D, T1D is an autoimmune condition characterized by the immune-mediated destruction of
pancreatic -cells, ultimately leading to absolute insulin deficiency [5]. Exogenous insulin treatment is a first-
line treatment, but successful management of T1D extends beyond insulin injections [6]. It requires daily,
complex self-management practices that include frequent blood glucose monitoring, careful carbohydrate
counting, balancing food intake with physical activity, and adjusting insulin doses in response to constantly
changing physiological and lifestyle factors. Such regimen demands vigilance and self-discipline, which can
be especially burdensome for children and adolescents who are simultaneously navigating developmental,
social, and psychological challenges [7].
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The psychological burden of diabetes self-management has been increasingly recognized as a key
determinant of health outcomes [8]. Many individuals with T1D struggle to maintain optimal glycemic control,
despite adherence to treatment recommendations. Emerging evidence suggests that psychosocial factors such
as stress, anxiety, and depression are closely linked to diabetes-related distress and poor metabolic outcomes
[9-11]. Of particular concern is the heightened risk of eating disorders (EDs) in individuals with T1D, which
significantly complicates disease management and increases the likelihood of both acute and long-term
complications [12].

EDs are psychiatric conditions characterized by maladaptive eating patterns, distorted body image, and
unhealthy weight-control behaviors [13]. In individuals with T1D, these disorders often manifest as Disordered
Eating Behaviors (DEB), which may include rigid meal planning, extreme dietary restraint, fear of
hyperglycemia, compulsive exercise, preoccupation with weight control, or deliberate manipulation of insulin
doses [14-15]. Unlike typical EDs observed in the general population, eating pathology in T1D is often closely
tied to the disease’s demands, particularly the need to monitor diet, body weight, and insulin use [16].

One well-documented risk factor for DEB in T1D patients is elevated body mass index (BMI) [17]. Evidence
indicates that individuals with T1D frequently exhibit higher BMI than their non-diabetic peers, partly due to insulin
therapy, which promotes weight gain through enhanced glucose uptake and reduced glycosuria [18]. A higher BMI
is often linked with greater body dissatisfaction. For many young people with T1D, this dissatisfaction can translate
into restrictive eating habits or even deliberate insulin omission as a way to manage weight. Over time, these
behaviors reinforce one another, creating a cycle in which worries about body image drive unhealthy practices that
ultimately compromise both metabolic control and overall health [19].

Studies demonstrated that adolescent girls and young women with T1D are disproportionately affected
by EDs, in comparison to the opposite sex [20]. Approximately 20% of women with diabetes are estimated to
meet diagnostic criteria for an ED, and adolescent girls with T1D face more than double the risk compared to
their peers without diabetes [14-15].

In recent years, terms such as diabulimia and diarexia emerged to describe diabetes-specific EDs
phenotypes, though these terms are not formally recognized in diagnostic classifications. Diabulimia refers to
the intentional omission or reduction of insulin doses to induce weight loss. By reducing insulin availability,
glucose remains in the bloodstream and is excreted in the urine via osmotic diuresis, leading to caloric loss
and rapid weight reduction [21]. However, insulin omission is associated with recurrent episodes of
hyperglycemia, diabetic ketoacidosis (DKA), and, in the long term, an accelerated risk of microvascular and
macrovascular complications [22].

Diarexia, a less commonly discussed phenomenon, parallels anorexia nervosa but occurs within the
context of T1D. It involves extreme caloric restriction and sometimes concomitant insulin underuse, motivated
by intense fear of weight gain and distorted body image. While the terminology may be controversial, these
constructs highlight the need to recognize that T1D not only predisposes individuals to classical EDs but also
shapes clinical manifestations that require specific interventions [13-14,19,23].

The coexistence of T1D and EDs presents a difficult clinical challenge. Each condition on its own
requires intensive management, but together they place an even heavier burden on patients. The ongoing
demands of diabetes care, such as frequent glucose checks, fear of hypoglycemia, and the constant pressure to
maintain acceptable HbAlc levels, can lead some individuals to adopt harmful coping mechanisms such as
insulin restriction or rigid dietary control [24]. In addition, EDs in people with T1D are often accompanied by
other mental health problems, most commonly depression and anxiety [25].

The two-way relationship between psychological health and metabolic control is recognized in many
studies [26-28]. Poor glycemic regulation can contribute to mood disturbances through mechanisms such as
changes in neurotransmitter activity, while mental health conditions often make diabetes management more
difficult. Adolescents are particularly at risk, given the challenges of development, identity formation, peer
influence, and heightened concerns about body image. In this age group, EDs may emerge gradually, with
warning signs including unexplained hyperglycemia, repeated hospitalizations for DK A, or an excessive focus
on weight [19,29-30]. These signs are often subtle and can be overlooked until serious complications develop.

Recognition and management of EDs in individuals with T1D may be challenging for healthcare
providers. Traditional diabetes care models prioritize metabolic control, often emphasizing HbAlc as the key
outcome measure [31]. However, a sole focus on glycemic targets may inadvertently aggravate psychological
distress and promote disordered eating, especially in adolescents. Multidisciplinary approaches that integrate
endocrinology, psychology, nutrition, and family-based interventions are crucial for addressing both metabolic
and psychological needs [32].
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Early identification of disordered eating in T1D depends on careful observation of behavioral and
metabolic patterns. Healthcare providers should be attentive to signs such as repeated unexplained blood
glucose fluctuations, consistent insulin omission, or intense focus on body image [33-34]. To support this
process, screening tools specifically designed for the T1D population, such as the Diabetes Eating Problem
Survey—Revised (DEPS-R), can help identify individuals at risk [35]. Systematic monitoring of these patterns
allows for timely support, although barriers such as stigma, limited awareness, and insufficient mental health
resources can delay recognition and intervention.

Treatment approaches should combine education, medical stabilization, and psychological support.
While patient education regarding the dangers of insulin manipulation is an important first step, it is insufficient
without addressing the underlying emotional and cognitive drivers of disordered eating [25]. Cognitive-
behavioral therapy (CBT), family-based therapy, and integrated diabetes-mental health programs have
demonstrated promise in reducing DEB and improving outcomes [36]. Effective long-term management also
involves helping patients build resilience by encouraging consistent daily routines, supporting regular and
balanced physical activity, and providing strategies to manage stress [37].

Materials and methods

Inclusion Criteria

This systematic review encompasses research published from 2020 to 2024, ensuring the inclusion of
the latest findings. It specifically focuses on investigating the relationship between the occurrence and risk of
developing EDs in children and adolescents diagnosed with T1D. By including studies within this timeframe,
it aims to capture recent insights into the correlation between EDs development and minors previously
diagnosed with T1D, facilitating a thorough and current analysis.

Exclusion Criteria

To maintain study quality and relevance, specific exclusion criteria are established. Studies published
in languages other than English or those not aligning with the specified objectives of exploring T1D
associations with EDs in children and adolescents will be disregarded. Additionally, studies presented solely
as abstracts, conference proceedings, and books will be excluded to eliminate preliminary or incomplete
findings and ensure a robust synthesis of information derived exclusively from peer-reviewed, comprehensive
studies, providing a solid basis for analysis and focusing on comprehensive research articles.

Search Process

Customized search strings were crafted by combining various keywords. The search terms used for this
study include: "Type 1 diabetes and eating disorders in children", "Type 1 diabetes and eating disorders in
adolescents", "TID and ED in minors", "Incidence of ED in T1D children", "Incidence of ED in T1D
adolescents", "Incidence of ED in T1D minors", "Risk of developing ED in T1D children", "Risk of developing
ED in T1D adolescents", and "Risk of developing ED in T1D minors". The Medline/PubMed database was
utilized to retrieve research articles.

Study Selection

A two-step strategy was employed for study selection. Initially, relevant articles were identified using
the specified keywords. Essential information was extracted, and titles and abstracts were reviewed for
eligibility and relevance. In the subsequent step, full-text articles were independently assessed. PubMed was
used to access complete texts, and two reviewers independently screened the articles. Any discrepancies were
resolved through discussion, ensuring consensus before including studies in this review.

Data Extraction

The reviewers conducted data extraction for each article independently. Extracted data about EDs, T1D,
and EDs in T1D children and adolescents' conclusions in this systematic review were drawn from study
outcomes. Primary references were relied upon for extraction, with cross-referencing conducted by verifying
cited sources. It is noteworthy that the chosen study already provided a summary of these references.

Final Study Selection

Various search strings were designed and implemented for searches in both databases. A total of 39,142
references were identified from PubMed. References from the initial step were screened for the study's
timeframe and duplication. Subsequently, 39,077 references were eliminated based on these observations.
Thus, 65 references were considered for the next step. Among these, approximately 14 were excluded based
on eligibility criteria. Subsequently, 51 were sought for retrieval, out of which 1 was eliminated due to the
inability to retrieve the report. Another 50 were assessed for eligibility, out of which 41 were excluded based
on incorrect study design (17) or lack of useful outcome (24). Consequently, a total of 9 references were
selected for writing the Systematic Literature Review (SLR) of the study, out of which 5 were used to identify
the occurrence, and 4 were used to identify the risk of ED in children and adolescents with T1D.
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Fig. 1. PRISMA flow diagram of study selection.
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Results

Across five studies [38-42], a total of 3,025 children and adolescents under 18 years old with T1D were
examined. Among these, 1,334 were female and 1,424 were male, although two studies (Rose et al. [41] and
Ludvigsson et al. [42]) did not report a gender breakdown. Across all studies, 861 patients (28.5%) were
diagnosed with an ED. Females were more frequently affected, with 496 cases (57.6%), compared to 331 males
(38.4%). It should be noted that 32 patients (approximately 3.7% of the total) lacked gender-specific
information, which may slightly affect these proportions.

Across all studies, a consistent pattern emerged: female patients were more likely to develop ED, a trend
that aligns with general population data but may be amplified by the demands of managing T1D.

A summary of the occurrence data, including gender breakdowns and study details, is presented in Table 1.

Table 1. Occurrence of eating disorders in individuals with type 1 diabetes

Stud T1D TID T1D ED ED ED Year

y combined women men combined women men
Troncone et al. [38] 690 337 353 194 118 74 2022
Troncone et al. [39] 1562 750 812 464 291 173 2023
Marks et al. [40] 506 247 259 171 87 84 2021
Rose et al. [41] 100 - - 25 - - 2020
Ludvigsson et al. [42] 167 - - 7 - - 2024

T1D combined - number of patients under 18 years old diagnosed with T1D

T1D women - number of females under 18 years old diagnosed with T1D

T1D men - number of males under 18 years old diagnosed with T1D

ED combined - number of patients under 18 diagnosed with ED who also suffer from T1D
ED women - number of females under 18 diagnosed with ED who also suffer from T1D
ED men - number of males under 18 diagnosed with ED who also suffer from T1D

Four studies [19, 43-25] examined the risk of developing ED among pediatric T1D patients,
encompassing 612 participants. Of these, 160 were female and 155 male, while the largest study (Propper-
Lewinsohn et al. [45], 297 participants) did not report gender-specific data. Overall, 199 participants (32.5%)
were identified as being at increased risk for developing an ED. Females slightly outnumbered males in the at-
risk group, with 63 (31.7%) compared to 62 (31.2%), though 74 patients (37.2% of the total) lacked gender-
specific information.

Individual study results showed substantial variability. Despite these differences, both male and female
adolescents with T1D demonstrated measurable vulnerability, with females showing slightly higher
susceptibility.

These findings are summarized in Table 2, which details the number of patients with T1D, the number
at risk of developing ED, and the gender-specific breakdown.

Table 2. Risk of developing eating disorders in individuals with type 1 diabetes

T1D TID T1D ED risk ED risk ED risk
Study . . Year
combined women men combined women men
Kafali et al. [43] 75 42 33 11 13 8 2020
Tar¢in et al. [19] 92 47 45 70 34 36 2023
Boccolini et al. [44] 148 71 77 34 16 18 2023
Propper-Lewinsohn et

al. [45] 297 - - 84 - - 2023
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T1D combined - number of patients under 18 years old diagnosed with T1D

T1D women - number of females under 18 years old diagnosed with T1D

T1D men - number of males under 18 years old diagnosed with T1D

ED risk combined - number of patients under 18 with a heightened risk of developing ED who suffer from T1D
ED risk women - number of females under 18 with heightened risk of developing ED who suffer from T1D
ED risk men - number of males under 18 with heightened risk of developing ED who suffer from T1D

Discussion and Conclusions

The findings of this systematic review confirm that EDs in individuals with T1D represent a significant
clinical challenge, particularly in children and adolescents. Our analysis demonstrated that nearly one in three
patients either had or were at heightened risk for disordered eating. This prevalence is striking when compared
with the general adolescent population, where rates of EDs are estimated to be substantially lower. The
evidence highlights that the coexistence of T1D and EDs is not an isolated phenomenon but rather a frequent
and pressing comorbidity that requires greater clinical awareness and proactive management strategies.

Across studies, EDs were more prevalent among females with T1D, consistent with patterns seen in
non-diabetic populations. Insulin therapy, which can contribute to weight gain, may intensify body image
concerns and increase vulnerability. Troncone et al. [20] and others found that females were disproportionately
represented among ED cases. However, up to one-third of affected patients were male, indicating that EDs in
T1D should not be viewed as a predominantly female issue.

Poor glycemic control is often an early indicator of EDs in T1D, with persistent hyperglycemia,
recurrent DK A, and unexplained glucose fluctuations signaling possible insulin manipulation or disordered
eating. Regular review of glucose records and HbA 1¢ remains essential, though these markers alone may miss
cases, as some adolescents maintain near-normal values despite unhealthy behaviors. Screening tools such as
the Diabetes Eating Problem Survey—Revised (DEPS-R) provide additional value by identifying at-risk
patients before complications arise.

Prevention requires addressing physical, psychological, and social factors. Zeiler et al. [46] noted the
benefits of structured routines, consistent physical activity, and open family communication in reducing
disordered behaviors. Parental involvement is particularly important in shaping attitudes toward food, body
image, and diabetes care. Education programs that engage both adolescents and families, together with
balanced activity guidelines, may help limit unhealthy patterns and reduce stigma around weight changes
linked to insulin therapy.

Our review also highlighted several limitations in the current literature. Many studies varied widely in
their definitions of EDs and the tools used for assessment, making direct comparisons challenging. Some relied
on self-report questionnaires, which may underestimate or overestimate prevalence due to social desirability
bias or lack of insight among adolescents. Others failed to provide gender-specific data, limiting our ability to
fully explore sex-based differences. Moreover, most studies were cross-sectional, restricting conclusions about
causality. Longitudinal research is needed to better understand how ED behaviors evolve over time in the
context of T1D and what factors predict persistence or remission.

This review reinforces that eating disorders in individuals with type 1 diabetes are a common and serious
clinical problem. They are more prevalent in female patients but are also significant among males, and are
closely linked with psychiatric comorbidities such as anxiety and depression. Clinical recognition should
extend beyond glycemic measures to include systematic screening for disordered eating patterns, particularly
in adolescents. Preventive strategies that promote structured routines, balanced activity, and stress
management, combined with comprehensive psychosocial support, are essential. Multidisciplinary care
models that integrate mental health support into routine diabetes management offer the best chance of
improving both metabolic and psychological outcomes. By recognizing and addressing EDs in T1D early,
healthcare providers can help safeguard not only physical health but also the emotional well-being of this
vulnerable population.

Sources of funding: The research was funded by the authors.
Conflict of interests: The authors report that there were no conflicts of interest.
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