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Abstract: Eating disorders and diabetes mellitus are distinct yet closely linked health conditions,
presenting distinct challenges in terms of care and management. Eating disorders encompass a
spectrum of mental health disorders characterized by abnormal eating behaviors and disruptions
in weight regulation. Research indicates that individuals with diabetes might be at an elevated
risk of developing eating disorders. The necessity to adhere to specific dietary guidelines, monitor
blood sugar levels vigilantly, and manage drug administration can collectively contribute to the
emergence of detrimental attitudes toward food and body image. On the other hand, incorrect
eating behaviors such as binge eating and purging can disrupt blood sugar control, significantly
impacting the development and management of diabetes. This intricate relationship emphasizes
the crucial necessity for a comprehensive understanding and specialized care to effectively address
the dual challenges faced by individuals dealing with both diabetes and eating disorders. This
paper represents the inaugural comprehensive review delving into the intricate connection between
eating disorders and diabetes, thereby illuminating previously under-researched areas. The insights
gleaned from this review may contribute to developing integrated interventions that aim to improve
the overall well-being and quality of life for individuals grappling with the complexities of eating
disorders and diabetes.
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1. Introduction

Eating disorders (EDs) are serious and complex mental health conditions that impact
an individual’s relationship with food and their body image. Despite the first documented
description of an eating disorder over three hundred years ago, the issue continues to
persist and even increase globally [1]. Eating disorders affect at least 9% of the global
population, making them one of the most prevalent mental health disorders [2,3]. The
onset of most eating disorders is typically in adolescence or early adulthood, with a median
age of onset ranging from 18–22 [4]. The ratio of males to females in eating disorders
ranges from 1:2 to 1:4, depending on the specific diagnosis [5]. The factor determining the
higher percentage of morbidity among women is that women set themselves the goal of
achieving a slim, slender figure, while men are dominated by the idea of a large, muscular
body. Women generally have higher standards and pressure to be attractive. While men
have a tendency to consume more foods with high calorific value, women usually restrict
their calories [6]. Furthermore, research indicates a higher incidence of eating disorders
in women compared to men, which could potentially be attributed to variations in brain
function, which might foster the impulsive and repetitive behaviors commonly associated
with eating disorders [7,8]. Furthermore, eating disorders exhibit the highest mortality rate
among all psychiatric disorders, surpassing even dysthymia, bipolar affective disorder,
and schizophrenia, with a rate of 5.6% per decade [9]. A crucial factor contributing to this
elevated risk is the significant disparity between men and women when it comes to seeking
treatment (American Addiction Centers, n.d.). Specifically, men are notably less inclined to
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seek help for their eating disorders, which can lead to delayed or inadequate intervention
and worsen their overall prognosis.

It is important to note that anorexia nervosa is becoming increasingly prevalent and
may soon become the third most common chronic disease in adolescent girls aged 15–19,
after obesity and asthma [10]. Statistics reveal that around 26% of individuals grappling
with eating disorders make suicide attempts [9,11]. This distressing finding underscores
the severity of the mental health challenges faced by those affected by eating disorders and
emphasizes the urgent need for effective intervention and support to prevent such tragic
outcomes. Shockingly, research shows that there is no shortage of diagnosed individuals
as young as nine or ten years old [12]. In the UK, the disorder is even recognized among
preschoolers [13]. According to Wojtyła et al. 2011 study [14], approximately 33% of
teenagers in Poland have attempted to lose weight using different methods, including
drastic measures, and every second girl and every fourth boy believe that they are too
fat [15]. Over the last twenty-seven years, Poland has moved up six units in the rankings,
placing 106th in the world [16]. Such a significant increase may be due to an increasingly
irregular lifestyle associated with excess work and stress, resulting in unsuitable nutritional
patterns [17].

The causes of eating disorders are complex and multifaceted and may involve a
combination of genetic and environmental psychological factors and vary from person
to person. Some individuals may be more predisposed to developing an eating disorder
due to genetics, while others may turn to disordered eating as a way to cope with stress,
trauma, or other emotional challenges. In recent years, there has been growing interest in
epigenetic factors, which may play an important role in both eating disorders and diabetes.
These epigenetic modifications may affect the expression of genes that regulate insulin
production, insulin sensitivity, appetite regulation, and areas of the brain responsible for
reward and emotion [17]. Changes in these genes may contribute to the development of
obesity and type 2 diabetes. Growing evidence suggests that epigenetic changes that occur
during fetal development in response to factors such as maternal nutrition and stress may
increase the risk of diabetes later in life [17–19]. Additionally, epigenetic changes may
affect the body’s response to stress, which is a known cause of some eating disorders. In
addition to genetic and epigenetic influences, psychological factors are crucial contributors
to eating disorders [8]. Societal pressure to conform to a certain body type or appearance
can also contribute to the development of eating disorders, especially in a world where
social media and unrealistic body standards play a significant role in the self-esteem of
young people. Additionally, psychological trauma resulting from marginalization by peers,
comments about appearance, or comparing body shapes and sizes may also contribute to
dissatisfaction with one’s appearance and the development of eating disorders [18].

Eating disorders impose substantial physical and psychological consequences on
those affected. Among the common physical repercussions are malnutrition, electrolyte
imbalances, and cardiac issues, which can pose serious health risks [19]. In addition to the
physical toll, individuals with eating disorders often battle mental health challenges, such
as depression and anxiety, further complicating their well-being. Moreover, these disorders
can lead to social isolation, as individuals may withdraw from social situations involving
food due to their struggles and fears surrounding eating [19]. This social avoidance can
exacerbate feelings of loneliness and detachment from others. As a consequence of the
combined physical, psychological, and social impacts, those with eating disorders may
experience a significant decline in their overall quality of life. The disorders can create
difficulties in various aspects of daily living, including relationships, work or school
performance, and overall emotional well-being [19].

Recent epidemiological studies have shed light on the heightened risk of developing
eating disorders, including bulimia, anorexia, and binge eating disorder, among individ-
uals with diabetes [20–22]. It turns out that eating disorders and diabetes mellitus are
distinct yet intricately interconnected health conditions. The need to follow precise dietary
guidelines, diligently monitor blood sugar levels, and manage medication administration
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can collectively contribute to the development of detrimental attitudes toward food and
body image. Conversely, maladaptive eating behaviors such as binge eating and purging
can disrupt blood sugar control, thereby significantly affecting the onset and management
of diabetes.

Diabetes and eating disorders create a complex and potentially dangerous combination
of conditions that can lead to increased morbidity and mortality. Those with both condi-
tions face the challenge of maintaining a healthy weight and controlling blood sugar levels,
creating a vicious cycle that can result in further complications such as cardiovascular dis-
ease, nerve damage, and kidney failure [23–25]. The psychological toll of eating disorders,
such as stress, anxiety, and depression, can further exacerbate diabetes management [24].

The primary objective of this review was to assess the relationship between eating
disorders and diabetes mellitus, acknowledging the unique but interconnected nature of
these two conditions. The primary objective of this review was to conduct a thorough and
comprehensive analysis of the potential relationship between eating disorders and diabetes.
Additionally, our objective was to elucidate the factors contributing to the emergence of
eating disorders among individuals affected by diabetes. Moreover, we aimed to assess
how the control of blood sugar levels and the psychological facets of disordered eating
impact the holistic treatment and well-being of those confronting both diabetes and eating
disorders. The insights gathered in this review have the potential to offer valuable guidance
in shaping comprehensive interventions, which could be of great importance due to their
practical implications in clinical medicine. These interventions aim to holistically enhance
the overall will lead to improvements in the quality of life and well-being for individuals
who grapple with the intricate challenges posed by a dual diagnosis.

2. Diabetes and Disordered Eating Behaviors/Eating Disorders

Diabetes, as a chronic metabolic condition, presents unique challenges in relation to
the development and management of eating disorders. Over the years, extensive research
has provided valuable insights into the prevalence of eating disorders among individ-
uals with diabetes, uncovering significant patterns and risk factors associated with this
population [26–28].

2.1. Disordered Eating vs. Eating Disorder

While these terms share similarities, they are not interchangeable, and recognizing
their differences is crucial (Figure 1). An eating disorder is considered a clinical diagnosis
that involves specific criteria related to the severity, degree, and frequency of disordered
eating behaviors. On the other hand, disordered eating encompasses a range of problematic
eating behaviors and attitudes that may not yet meet the criteria for a formal eating disorder
diagnosis but still have the potential to negatively impact an individual’s physical and
psychological well-being.

By understanding the nuances between disordered eating and eating disorders, health-
care professionals can better assess and address the specific needs of individuals with
diabetes who may be at different points along the spectrum of these conditions. Early
recognition of disordered eating patterns can facilitate timely intervention and support,
potentially preventing the escalation to a full-blown eating disorder and improving overall
treatment outcomes for those affected by diabetes and these eating-related challenges.

The constant focus on food as a crucial aspect of diabetes management closely ties
individuals with diabetes to both disordered eating and eating disorders. Current scientific
reports highlight a widespread occurrence of nutrition-related disorders and errors in peo-
ple with type 1 diabetes, particularly when compared to age-matched individuals without
hyperglycemia [29]. The main mistakes in the control and supervision of eating habits and,
consequently, eating disorders are inconsistent and irregular insulin treatment. Ultimately,
as a result of long-term incorrect treatment, this leads to a lack of glycemic control and,
ultimately, an increase in the risk of complications [29]. In individuals diagnosed with both
diabetes and an eating disorder, the onset of diabetes typically precedes the development of
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the eating disorder, especially in cases of type 1 diabetes. However, the reverse relationship
may occur with type 2 diabetes, where the presence of an eating disorder, such as binge
eating, can potentially contribute to the development of the disease. Among patients
with type 1 diabetes, bulimia nervosa is the most common eating disorder observed. This
disorder involves cycles of binge eating followed by maladaptive weight control behaviors.
In contrast, individuals with type 2 diabetes more frequently exhibit binge eating without
purging behaviors and may also experience the syndrome of night eating, characterized by
waking up in the middle of the night to consume food. Anorexia nervosa, characterized by
severe food restriction, is the least common eating disorder observed in this population but
carries an alarmingly high mortality rate.
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Figure 1. Similarities and differences between disordered eating and eating disorder.

These are some common signs of disordered eating behaviors that may be observed in
individuals with diabetes (Table 1) [30].

Early recognition and intervention are vital for addressing these issues and promoting
the well-being of individuals with both diabetes and disordered eating, as these conditions
can have significant impacts on their overall health and quality of life. Individuals with
diabetes may be at an increased risk of developing eating disorders due to the complex
relationship between food, body image, and diabetes management.

One type of eating disorder that may occur in individuals with diabetes involves
severe dietary restriction (Table 2). This behavior manifests as severely limiting calorie
intake or eliminating essential macronutrients from the diet. The motive behind such
restriction is often driven by a desire to control blood sugar levels or achieve weight
loss [28]. Objective binge eating is another type of eating disorder observed in individuals
with diabetes. It involves consuming an unusually large amount of food within a short
period while experiencing feelings of being out of control. The binge episodes may be
triggered by various factors and can lead to significant emotional distress. Subjective binge
eating refers to losing control over eating without necessarily consuming large quantities
of food. Individuals experiencing subjective binge eating may feel overwhelmed by their
eating habits and struggle with emotional and psychological consequences, even if the
physical volume of food consumed is not as extreme.
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Table 1. Signs of Disordered Eating in Diabetes.

Signs of Disordered Eating in Diabetes

Preoccupation with Food
—Constant thoughts about food, calories, and weight

Strict Meal Plans
—Following excessively rigid eating patterns and meal plans

Fear of High Blood Sugar
—Extreme anxiety or fear of elevated blood sugar levels and their consequences

Distorted Body Image
—Negative perception of body shape or size, even when it may not align with reality

Unhealthy Weight Control Behaviors
—Engaging in extreme weight control methods, such as skipping meals or purging

Withdrawing from social eating activities
—Knowingly or intentionally removing oneself from social gatherings or events that involve eating

Insulin Manipulation
—Intentional omission or underdosing of insulin to manipulate weight or blood sugar levels

Excessive Exercise
—Compulsive or excessive exercise routines as a means of compensating for food intake or
controlling weight

Mood Swings or Emotional Distress
—Frequent mood changes, anxiety, depression, or irritability related to food, body image, or
diabetes management

Table 2. Types of Eating Disorders in Individuals with Diabetes.

Types of Eating Disorders in Individuals with Diabetes

1. Severe Dietary Restriction
—Severe limitation of calories or essential macronutrients in the diet

2. Objective Binge Eating
—Consuming an unusually large amount of food in a short period while feeling out of control

3. Subjective Binge Eating
—Feeling a loss of control over eating without necessarily consuming large quantities of food

4. Other Maladaptive Weight Control Strategies
—Restricting life-saving insulin

In some cases, individuals with diabetes and an eating disorder may resort to other
maladaptive weight control strategies. This can include restricting or manipulating life-
saving insulin doses in an attempt to achieve weight loss. Such behaviors can be dangerous
and have serious health implications.

2.2. Eating Disorders in Type 1 Diabetes

A comprehensive investigation conducted by Jones et al. 2000 [31] shed light on
the prevalence of eating disorders among females with type 1 diabetes, revealing that
only 10% of them were affected. These findings indicate that women diagnosed with
type 1 diabetes are at a 2.4-fold higher risk of developing eating disorders compared to
those without diabetes. Grylli et al. 2004 [32] found that 11.5% of female participants
with type 1 diabetes had eating disorders, while none of the male participants exhibited
such conditions. Similarly, an analysis of studies focusing on disordered eating behavior
in adolescents and young adults showed a higher prevalence of such behaviors among
individuals with type 1 diabetes compared to their peers [31,33].

However, Meltzer et al. [34] presented contrasting results in their analysis. They
suggested that individuals with diabetes, especially females, do not exhibit a higher sus-
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ceptibility to eating disorders. In fact, females with diabetes reported lower levels of body
dissatisfaction compared to the general population. Nonetheless, authors highlighted a
heightened risk of developing disordered eating patterns among female patients aged
13–14 years [34].

Based on the available evidence, there is a suggestion that Type 1 Diabetes is more
frequently observed prior to the development of restrictive eating disorders, particularly
Anorexia Nervosa (AN) or Avoidant Restrictive Food Intake Disorder (ARFID) [31]. This
finding indicates that individuals with Type 1 Diabetes may be at a higher risk of subse-
quently developing these specific forms of eating disorders.

2.2.1. Anorexia Nervosa

Anorexia nervosa (AN) is a serious eating disorder with significant physical and
psychological consequences. It is characterized by extreme food restriction, a distorted
body image, and a deep fear of gaining weight (Table 3). Individuals with AN often have
low body weight and severe malnutrition, and they may engage in excessive exercise or
harmful purging behaviors, such as self-induced vomiting and laxative abuse [35].

Table 3. Eating Disorders: Characteristics.

Eating Disorders

Anorexia Nervosa (AN)

• An unwillingness to maintain body weight above the minimum normal weight, which is
typically around 85% of the expected weight or BMI is equal to or less than 17.5 for an
individual’s height and age according to the ICD-10 classification.

• Severe disturbances in their body image, including a persistent fear of gaining weight or
becoming fat, even when they are already underweight.

• Multiple physical complications, starting from the skin—xerosis, acne, telogen effluvium,
through gastric dilatation with evidence of mucosal necrosis, arrhythmias, acrocyanosis,
sodium depletion, and hypovolemia.

Avoidant/Restrictive Food Intake Disorder (ARFID)

• Limited interest or range of food choices, often due to sensory issues or negative experiences,
• Symptoms are lack of interest in food, avoidance based on sensory characteristics of food,

and concern about aversive consequences of eating as examples of features.

Bulimia Nervosa (BN)

• Characterized by a cycle of binge eating followed by purging behaviors,
• Binge eating occurs at least twice a week for three months (DSM-5),
• Purging behaviors may include self-induced vomiting, fecal tenesmus, laxative use, or

excessive exercise,
• Individuals may have a normal or slightly above-average body weight.

Binge-Eating Disorder (BED)

• Recurrent episodes of binge eating, during which a person eats a large amount of food in a
short period of time and feels a lack of control over their eating,

• People with binge eating disorders do not engage in purging behaviors, strongly associated
with overweight and obesity.

Diabulimia

• The intentional manipulation of insulin doses for the purpose of weight loss or weight
control by individuals with type 1 diabetes,

• Severe hyperglycemia and related complications

Several risk factors contribute to the development of AN. Those with a family history
of AN or comorbid mental health conditions such as depression, anxiety, and substance
abuse are at a higher risk of developing the disorder. Research indicates that individuals
with a first-degree relative who has AN have a 10-fold greater risk of developing the
illness themselves [36–38]. Additionally, social and environmental factors, such as societal
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pressure to conform to a specific body type, lack of support systems, and traumatic events,
can also play a role in the onset of AN [35].

Adolescent girls and young women affected by AN often experience numerous physi-
cal complications. These may include skin issues such as xerosis and acne, telogen effluvium
(hair loss), gastric problems such as dilatation with evidence of mucosal necrosis, arrhyth-
mias (irregular heartbeats), acrocyanosis (bluish discoloration of extremities), sodium
depletion, hypovolemia (low blood volume), and associated hemoconcentration (increased
concentration of blood cells and plasma). Moreover, AN can lead to bone demineraliza-
tion due to estrogen deficiency and body weight loss, which are likely the main factors
contributing to the development of osteoporosis and osteopenia [39].

Incidence rates of anorexia nervosa (AN) can vary based on the study population
and healthcare setting [40]. However, there are reports indicating an increase in AN cases
among adolescent girls aged 10–14 years [40,41]. A primary healthcare research study in
Great Britain involving individuals aged 13–16 revealed a rise in diagnosed cases of AN in
2018 compared to analyses conducted in 2003 [16]. Current data suggest that up to 4% of
females and up to 0.3% of males may experience AN at some point during their lives [16].
It is important to note that AN has the highest mortality rate of all psychiatric disorders
and is associated with increased suicidality [13]. Early recognition and treatment of AN are
crucial to prevent severe physical and psychological consequences.

Both diabetes mellitus and AN share a heightened awareness of carbohydrate con-
sumption. When type 1 diabetes and AN are combined, publicly available data indicate
elevated HbA1c levels and an increased risk of various acute and chronic complications [24].
The lack of stability and regularity in the patient’s eating pattern is a common link between
both disorders. Some studies have shown an increased risk of eating disorders, including
AN, in individuals with diabetes, but the prevalence rates of comorbid AN with diabetes
may not necessarily be significantly higher than in patients without diabetes (Figure 2) [42].

Managing the coexistence of diabetes and AN necessitates a comprehensive approach
that addresses the unique challenges posed by both conditions. Early identification, inter-
vention, and ongoing support are crucial to improving the outcomes and well-being of
individuals facing this complex dual diagnosis.

2.2.2. Avoidant/Restrictive Food Intake Disorder

Avoidant/Restrictive Food Intake Disorder (ARFID) is a distinct eating disorder
characterized by limited interest or a narrow range of food choices, often driven by sensory
issues or negative experiences [43]. Unlike picky eating in preschoolers, restrictive eating
behaviors in ARFID are not motivated by body image disturbances or a desire to lose weight
(Table 2). Individuals with ARFID may experience severe malnutrition and disruptions in
psychosocial functioning as potential consequences.

The prevalence rates of ARFID vary across different populations. In clinical eating dis-
order populations, the rates range from 1.5% to 64%, as reported by several studies [44–51].
However, in non-clinical populations, the rates are generally below 15.5% [52–54]. One
noteworthy aspect is that ARFID primarily affects younger patients, and surprisingly, in
comparison to other eating disorders, there is a significantly higher proportion of males
affected by ARFID [55]. This highlights the importance of recognizing the unique fea-
tures and demographics of ARFID to provide appropriate and targeted interventions for
those affected.

2.2.3. Bulimia Nervosa

Bulimia Nervosa (BN) is a serious eating disorder characterized by a cycle of binge
eating followed by purging behaviors. Binge eating episodes involve consuming large
amounts of food within a short period, and purging behaviors can include self-induced
vomiting, the use of laxatives, enemas, or excessive exercise [56]. Individuals with bulimia
nervosa may have a normal or slightly above-average body weight (Table 3).
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The etiology of bulimia nervosa is multifaceted, involving a combination of factors
such as personality traits, biology, sociocultural influences, behavioral patterns, and family
dynamics [56,57]. There are two types of bulimia: laxative and non-laxative. Laxative
bulimia involves the use of drugs and enemas in addition to self-induced vomiting, while
non-laxative bulimia involves regular excessive exercise and restrictive eating.
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If left untreated, bulimia nervosa can have significant negative consequences on both
mental and physical health. Physical complications may include weakness, diarrhea,
constipation, headaches, anemia, dental issues such as the destruction of tooth enamel,
gastrointestinal problems such as gastroesophageal reflux disease, esophagitis, and gastritis,
as well as nutritional deficiencies [56].

Bulimia nervosa can affect individuals of all ages and genders, but it is most prevalent
in the 15–29-year-old age group. The incidence of bulimia nervosa is generally lower in
men than in women, with a sex ratio of about 1:10 [58,59]. Studies have shown that up to
3% of females and more than 1% of males may be affected by bulimia nervosa [60].

The mortality risk associated with bulimia nervosa is comparable to that of anorexia
nervosa and is linked to cardiovascular problems [61], a higher risk of suicide [11,62], as
well as other complications involving the gastrointestinal, endocrine, and renal systems [63].

2.2.4. Diabulimia

Diabulimia is a dangerous and concerning eating disorder commonly observed in
individuals with type 1 diabetes. It involves the intentional omission or reduction in
insulin to lose weight or prevent weight gain. As insulin is essential for regulating blood
sugar levels in individuals with type 1 diabetes, reducing or omitting insulin leads to
elevated blood sugar levels, causing the body to break down fat for energy, resulting in
weight loss, which may be the desired outcome for some individuals. Several studies
have reported that the fear of weight gain is a core component in the emergence of insulin
mismanagement [64,65]. However, the act of reducing or omitting insulin can have severe
consequences. Prolonged high blood sugar levels can lead to diabetic ketoacidosis, a life-
threatening condition requiring immediate medical attention. Additionally, persistently
elevated blood sugar levels can lead to various complications, such as nerve damage, kidney
damage, and vision problems [28]. The symptoms of diabulimia can vary depending on
the duration and severity of the condition (Table 4).

Table 4. Diabulimia symptoms depend on its duration [66].

Diagnosed Duration Symptoms

Short term

- polyuria with ketonuria,
- polyphagia,
- polydipsia,
- high blood glucose (more than 250 mmol/L, but less than 600 mmol/L),
- weakness,
- fatigue
- poor concentration,
- unbalanced concentration of electrolytes (high potassium or low sodium)

Medium-term

- dehydration (moderate to severe),
- high blood glucose (more than 250 mmol/L, but less than 600 mmol/L),
- weight loss,
- muscle atrophy,
- indigestion,
- gastroesophageal reflux disease,
- edema

Long term

- high blood glucose (more than 250 mmol/L, but less than 600 mmol/L),
- kidney damage (nephropathy),
- neuropathy,
- blindness (retinopathy),
- extreme fatigue,
- high levels of cholesterol conducing to cardiovascular problems,
- osteoporosis
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Diabulimia is often linked to emotional and psychological difficulties [67]. Individuals
with diabetes who engage in diabulimic behaviors may experience intense guilt, shame, and
anxiety concerning their eating habits and diabetes management. The complex interplay
between diabetes and disordered eating can create a detrimental cycle where the pursuit of
weight control leads to worsened diabetes management, an increased risk of complications,
and further deterioration of psychological well-being.

The consequences of diabulimia are severe, and individuals who omit insulin are
found to be at three times greater risk of premature death than those who adhere to
their prescribed treatment. Early detection and comprehensive intervention are crucial to
addressing diabulimia and providing individuals with the necessary support to manage
both their diabetes and disordered eating behaviors.

2.3. Eating Disorders in Type 2 Diabetes

Individuals with type 2 diabetes are also susceptible to the risk of developing eating
disorders. Patients with type 2 diabetes often experience overweight or obesity, which may
be correlated with bad eating habits and episodes of binge eating. These behaviors can
negatively impact blood sugar control and overall health [68].

Some individuals with type 2 diabetes may have irregular meal timing, such as
skipping meals or eating at inconsistent intervals. Irregular meal timing can lead to unstable
blood sugar levels, making it challenging to achieve glycemic control. Skipping meals,
especially breakfast, can affect insulin sensitivity and increase the risk of hypoglycemia or
hyperglycemia [28]. Restrictive eating behaviors, excessive exercise, and purging can lead
to irregular and unpredictable blood glucose levels. This makes it challenging to maintain
stable glycemic control and can increase the risk of hyperglycemia or hypoglycemia. Further,
excessive exercise and purging can lead to irregular and unpredictable blood glucose levels.
This makes it challenging to maintain stable glycemic control and can increase the risk of
hyperglycemia or hypoglycemia. What is more, depressive symptoms and behaviors can
contribute to eating disorder development, especially in patients with diabetes (occurrence
is two to three times higher—Bădescu et al., 2016) [69]. Individuals with depression
experience varying appetite changes due to their depressive symptoms, which may leave
them vulnerable to disordered relationships with food.

2.3.1. Binge Eating Disorder

A binge eating disorder (BED) is a significant mental health condition character-
ized by recurrent episodes of binge eating, where individuals consume large amounts of
food in a short period while feeling a lack of control over their eating behavior. Unlike
bulimia nervosa, individuals with BED do not engage in purging behaviors such as vom-
iting or excessive exercise. The WHO Global Mental Health Study found that BED has a
higher prevalence rate compared to bulimia nervosa and anorexia nervosa (Figure 1) [70].
Giel et al., 2022 [71] estimated that binge eating disorder (BED) affected around 0.6–1.8%
of adult women and 0.3–0.7% of adult men globally between 2018 and 2020. Unlike bu-
limia, people with binge eating disorders do not engage in purging behaviors [72]. Due to
the caloric overconsumption involved, BED is strongly associated with overweight and
obesity, which leads to a high body mass index (BMI). Individuals with BED have signif-
icantly higher current BMI than respondents without a history of eating disorders: 2.6%
(BMI = 30–35) and 4.5% (BMI ≥ 35) in obese subjects, respectively. BED can also lead to
medical complications such as type 2 diabetes, high blood pressure, and heart disease [71].

Research indicates that binge eating behaviors are observed in approximately 7% to
20% of individuals diagnosed with type 2 diabetes [73–75], with around 8% receiving
a clinical diagnosis of BED [76]. Furthermore, approximately one-third of individuals
with BED also have coexisting type 2 diabetes [77] (Figure 3). Remarkably, a significant
proportion ranging from 10% to 40% of individuals diagnosed with type 2 diabetes may
fulfill the diagnostic criteria for an eating disorder, with Binge Eating Disorder (BED) being
the predominant subtype [77].



Nutrients 2023, 15, 3955 11 of 19

Nutrients 2023, 15, 3955 11 of 20 
 

 

2.3.1. Binge Eating Disorder 
A binge eating disorder (BED) is a significant mental health condition characterized 

by recurrent episodes of binge eating, where individuals consume large amounts of food 
in a short period while feeling a lack of control over their eating behavior. Unlike bulimia 
nervosa, individuals with BED do not engage in purging behaviors such as vomiting or 
excessive exercise. The WHO Global Mental Health Study found that BED has a higher 
prevalence rate compared to bulimia nervosa and anorexia nervosa (Figure 1) [70]. Giel et 
al., 2022 [71] estimated that binge eating disorder (BED) affected around 0.6–1.8% of adult 
women and 0.3–0.7% of adult men globally between 2018 and 2020. Unlike bulimia, peo-
ple with binge eating disorders do not engage in purging behaviors [72]. Due to the caloric 
overconsumption involved, BED is strongly associated with overweight and obesity, 
which leads to a high body mass index (BMI). Individuals with BED have significantly 
higher current BMI than respondents without a history of eating disorders: 2.6% (BMI = 
30–35) and 4.5% (BMI ≥ 35) in obese subjects, respectively. BED can also lead to medical 
complications such as type 2 diabetes, high blood pressure, and heart disease [71]. 

Research indicates that binge eating behaviors are observed in approximately 7% to 
20% of individuals diagnosed with type 2 diabetes [73–75], with around 8% receiving a 
clinical diagnosis of BED [76]. Furthermore, approximately one-third of individuals with 
BED also have coexisting type 2 diabetes [77] (Figure 3). Remarkably, a significant pro-
portion ranging from 10% to 40% of individuals diagnosed with type 2 diabetes may fulfill 
the diagnostic criteria for an eating disorder, with Binge Eating Disorder (BED) being the 
predominant subtype [77]. 

 
Figure 3. Period prevalence of BED with/without diabetes [77]. 

Treatment for BED typically involves psychotherapy, such as cognitive-behavioral 
therapy or interpersonal therapy, and medication may also be used in some cases. In ad-
dition to these treatments, lifestyle changes such as improving sleep habits, increasing 
physical activity, and adopting healthy eating habits can also be helpful [78]. 

  

85%

15%

Period prevalence of BED with/without 
diabetes

Diabetic Non-diabetic

Figure 3. Period prevalence of BED with/without diabetes [77].

Treatment for BED typically involves psychotherapy, such as cognitive-behavioral
therapy or interpersonal therapy, and medication may also be used in some cases. In
addition to these treatments, lifestyle changes such as improving sleep habits, increasing
physical activity, and adopting healthy eating habits can also be helpful [78].

2.3.2. Diarexia

Diarexia, sometimes referred to as “diabetic anorexia,” is another eating disorder
commonly observed in individuals with diabetes, both type 1 and type 2. It involves the
restrictive eating of food in an effort to maintain blood sugar control. People with diarexia
may limit their food intake excessively, leading to inadequate nutrition and energy for
proper diabetes management. They may prioritize blood sugar control over overall health
and well-being, resulting in weight loss, malnutrition, and potentially severe complications.
The patients usually intentionally reduce insulin intake, which leads to poor metabolic
control and serious complications, such as neuropathy, retinopathy, nephropathy, and an
increased incidence of hospital admissions due to ketoacidosis [79]. Comorbid anorexia
with diabetes mellitus type 1 comes with a significantly raised mortality rate (34.7 per 1000)
compared to patients with only anorexia (7.7 per 1000) or type 1 diabetes (2.2 per 1000)
researched by Søren et al., 2002 [80]. Diarexia is a much lower incidence in diabetic
females than diabulimia [42]; it is still a severe condition leading to an increased risk of
complications and death.

2.3.3. Night Eating Syndrome

Night Eating Syndrome (NES) is an eating disorder characterized by recurrent episodes
of eating at night, either by waking up from sleep and eating or consuming a large amount
of food after an evening meal. The clinical definition of NES, as described by Stunkard
et al., 1955 [81], includes a triad of symptoms: morning anorexia (reduced appetite in the
morning), evening hyperphagia (consuming 25% of total energy intake after 7 pm), and
insomnia. If left untreated, NES can lead to difficulties in maintaining a healthy weight and
may result in conditions such as type 2 diabetes and high blood pressure. The prevalence
of NES is estimated to be around 1 in 100 individuals.
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Research indicates that NES is more prevalent among individuals with type 2 diabetes,
with prevalence rates ranging from 3.8% to 8.4%. Surprisingly, there may not be a significant
difference in body mass index (BMI) between people with and without diagnosed NES,
despite the association between NES and weight-related issues. NES may contribute to
weight gain, particularly in individuals susceptible to obesity [82].

The exact causes of NES are not fully understood, but researchers believe it may result
from various factors, including circadian rhythm disorders (disturbances in the body’s
internal clock), depression and anxiety, daytime dieting, and genetic predisposition [83].

Treatment for NES typically involves a multidisciplinary approach, including psy-
chotherapy and nutritional counseling. Behavioral therapies aim at establishing regular
eating patterns, and addressing nighttime eating behaviors can be beneficial in managing
NES. Additionally, identifying and addressing any underlying emotional or psychological
factors is essential in the treatment process.

2.3.4. Orthorexia Nervosa

Orthorexia nervosa (ON) is one of the unclassifiable eating behavior disorders and is
briefly defined as an obsession with healthy eating [84]; it is an undeniably fast-spreading
problem. Although not specific to diabetes, orthorexia is characterized by an exaggerated
and prolonged obsession with adhering to strict dietary practices, often based on evidence-
based or non-evidence-based information, in the pursuit of optimal health [85]. The
distinguishing factor between healthy eating and ON lies in the severity of restrictive
dietary behaviors and the level of self-discipline surrounding one’s diet. In ON, the focus
is not solely on the quantity of food consumed but rather on the perceived quality of
the food [86]; fixation can lead to obsessive behaviors related to sourcing, preparing, and
consuming specific types of food, which may ultimately negatively impact various aspects
of an individual’s life.

An exaggerated food intake restriction and the elimination of specific food groups,
such as meat, dairy, grain, cooked food, and non-seasonal produce [87,88], may lead to
severe complications such as a lack of essential nutrients and malnutrition, which can
transform into gastrointestinal problems, hormonal imbalances, general fatigue, and a
weakened immune system [89] but also anemia, or an abnormally slow heart rate [90].

Factors affecting the risk of ON and diabetes self-management can indeed be inter-
twined. People with Type 2 Diabetes Mellitus (T2DM) often have to follow strict dietary
guidelines to effectively manage their blood glucose levels. This can include monitoring
their carbohydrate intake, portion control, and adhering to specific meal plans. How-
ever, the focus on maintaining a healthy diet in diabetes management can sometimes
lead to orthorexic tendencies. The strict rules and restrictions associated with diabetes
self-management may trigger obsessive thoughts and behaviors around food quality and
purity [91]. These individuals may become overly fixated on only consuming “healthy”
foods and avoiding any perceived “unhealthy” or “impure” choices, which can contribute
to the development or exacerbation of ON. Therefore, it is important to address and control
orthorexic tendencies while simultaneously promoting effective diabetes self-management.
This can be achieved through a balanced approach that focuses on education, support, and
psychological well-being.

2.3.5. Pregorexia

Pregorexia is a term that is informally used to describe disordered eating behaviors
occurring during pregnancy. It is not officially recognized as a medical diagnosis in the
Diagnostic and Statistical Manual of Mental Disorders (DSM) or other medical diagnostic
manuals [92]. Some experts use the term pregorexia to refer to a subset of eating disorders,
such as anorexia nervosa, bulimia nervosa, or binge eating disorder, that can either develop
or worsen during pregnancy. However, there is an ongoing debate and lack of consensus
among experts regarding the precise definition and diagnostic criteria for pregorexia. As a
result, the term is not a standardized medical diagnosis. Women with preexisting eating
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disorders, such as anorexia, bulimia, or binge eating disorder, may experience challenges
in managing their conditions during pregnancy. Pregnancy can trigger or exacerbate
disordered eating behaviors, which can pose significant risks to both the mother and
the developing fetus. For pregnant women with diabetes, there is also a potential risk
of developing disordered eating behaviors. These behaviors can manifest as restrictive
eating, extreme dieting, excessive exercise, or an unhealthy preoccupation with weight and
body image during pregnancy. Disordered eating behaviors during pregnancy can lead
to several adverse outcomes for both the mother and the baby. Nutritional deficiencies,
such as iron deficiency leading to anemia, can affect the mother’s health and increase the
risk of postpartum depression [93]. Additionally, these behaviors can result in increased
risks of caesarian sections, miscarriage, low birth weight, microcephaly, and even infant
mortality [94–96].

3. Treating Eating Disorders and Diabetes—The Dual Challenge

Treating individuals with both eating disorders and diabetes presents a dual challenge
that necessitates a comprehensive approach that includes psychotherapy, glycemic control,
nutritional counseling, and diabetes education [28]. For individuals with both type 2
diabetes and binge eating disorder (BED), daily challenges arise from conflicting medical
and nutritional recommendations. While weight loss and energy deficit are emphasized to
improve diabetes outcomes, BED treatment focuses on establishing a healthy relationship
with food and reducing binge eating episodes [97]. Balancing these conflicting recommen-
dations becomes difficult for those navigating both conditions. Hence, treatment teams
must adopt an integrated approach that acknowledges and addresses both conditions, de-
vising personalized strategies that cater to each individual’s unique needs. This approach
takes into account the potential impact of dietary recommendations on both disorders,
finding a middle ground between managing blood sugar levels and promoting a healthy
relationship with food, ultimately enhancing overall well-being and quality of life. One
of the considered methods is lifestyle behavioral changes, diet, behavioral therapy, and
physical activity in order to obtain ≥5% weight loss and maintain it, which is recommended
for patients with type 2 diabetes and obesity. It should include a high frequency of counsel-
ing and a more individual approach individualized to the patient. It needs to be focused
on dietary changes, physical activity, and behavioral strategies to reach an energy deficit
(500–750 kcal per day). For those who achieved weight loss goals, it is recommended to
receive long-term maintenance programs [98]. Weight loss might not be enough to maintain
it long-term. That people could benefit from additional pharmacotherapeutic options, such
as Metformin, α-glucosidase inhibitors, liraglutide, thiazolidinediones, testosterone [99],
and insulin [97]. Additionally, providers should consider the other drugs that patients
use and, if possible, reduce or give alternatives for medications associated with weight
gain, such as some antipsychotics, antidepressants etc. [100]. Prioritizing blood sugar level
management is essential in diabetes care, and the treatment plan should include strategies
for monitoring blood glucose levels, adjusting insulin dosages or types of antidiabetic med-
ications, and ensuring adequate nutrition to maintain stable blood sugar levels. Dietitians
play a critical role in providing education on balanced nutrition for managing diabetes
while also addressing disordered eating patterns. Collaborating closely with individuals,
dietitians develop personalized meal plans that meet nutritional needs and support the
recovery process. It is important that recommendations should not be overly strict to avoid
increasing the risk and frequency of binge eating episodes [21]. In cases where patients are
overweight or obese, it is essential to prioritize treating the eating disorder before focusing
on weight loss [101].

In individuals with type 1 diabetes, the presence of eating disorders often involves
dangerous behaviors such as insulin restriction to control weight. However, this practice
significantly increases the risk of complications. Therefore, treatment approaches should
prioritize promoting healthy eating habits and regular blood glucose monitoring to manage
diabetes effectively. Some individuals with eating disorders and type 1 diabetes may avoid
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testing their blood glucose regularly or altogether due to anxiety about high blood sugar
levels. This behavior, known as test denial, can be an expression of anger or denial towards
their illness. In severe cases, hospital admission may be necessary to control insulin use
and stabilize eating habits. During hospitalization, nursing staff may temporarily take
over insulin administration if concerns arise regarding the patient’s honesty about insulin
administration.

What is more, a thorough assessment of the individual’s medical and psychiatric his-
tory, eating behaviors, blood sugar control, nutritional status, and mental health is essential.
The psychological and emotional aspects of eating disorders can present challenges to
the management of diabetes. Mental health conditions such as anxiety, depression, and
distorted body image can influence self-care behaviors and adherence to diabetes treatment
plans. In addressing these challenges, psychiatrists and psychopharmaceuticals, such as
fluoxetine and topiramate, may be valuable in identifying and treating anxiety and binge
eating episodes related to eating disorders. Emotional distress can also contribute to disor-
dered eating patterns and unhealthy coping mechanisms. Several studies have reported
that the fear of weight gain is a core component in the emergence of insulin mismanagement
in T1DM patients [102]. Taking these factors into account is crucial for comprehensive care
and successful management of both eating disorders and diabetes. Cognitive-behavioral
therapy (CBT), dialectical behavior therapy (DBT), or interpersonal therapy are essential
components of the treatment plan, helping individuals foster healthier relationships with
food and their bodies. Cognitive behavioral therapy (CBT) has shown long-term effective-
ness in reducing the frequency of binges and improving glycemic control, as demonstrated
in studies by Kernardy et al., 2002 [103]. Therefore, it is crucial to address both conditions
simultaneously for optimal outcomes. Regular follow-up visits and monitoring of progress
are necessary to track the individual’s physical and mental health, make adjustments to the
treatment plan as needed, and provide ongoing support [104].

Unfortunately, there is limited research on the psychological treatment of eating disor-
ders in individuals with type 1 diabetes. Some studies have shown potential improvements
when patients receive psychoeducation, family therapy, or cognitive-behavioral therapy
(CBT). However, a recent systematic review suggested that these interventions might be
ineffective in improving glycemic control [105]. Conventional CBT may yield inferior
outcomes and higher dropout rates in individuals with both diabetes and bulimia com-
pared to those with only bulimia nervosa [26]. Addressing the complex interplay between
type 1 diabetes and eating disorders requires further research and the development of
tailored interventions that consider the unique challenges posed by these dual conditions.
Keep in mind that the presence of eating disorders in individuals with diabetes may be
associated with an increased risk of mortality. A study conducted using female patient
registries in Scandinavia investigated the mortality rates over a 10-year follow-up pe-
riod. The findings revealed that among patients with type 1 diabetes, the mortality rate
was 2.2 per 1000 person-years. In individuals with only anorexia, the mortality rate was
7.3 per 1000 person-years. Alarmingly, for patients who had both type 1 diabetes and
anorexia concurrently, the mortality rate significantly increased to 34.6 per 1000 person-
years [106]. These results emphasize the seriousness of the comorbidity and the importance
of addressing both diabetes and eating disorders to ensure the well-being and longevity of
affected individuals.

In conclusion, this review underscores the intricate connection between eating disor-
ders and diabetes, shedding light on the imperative need to recognize and understand their
multifaceted interplay. Eating disorders have become an unsettling and pervasive concern
of health. The surge in their prevalence is influenced by a myriad of factors, including the
rapid advancement of technology, the perpetuation of societal ideals propagated through
diverse media platforms, low self-esteem, the prevalence of extreme dieting culture, genetic
predisposition, and the presence of metabolic disorders such as diabetes. The symbiotic
relationship between eating disorders and diabetes is characterized by a dynamic feed-
back loop wherein the presence of one condition can profoundly influence the course and
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outcomes of the other, resulting in a complex web of physiological, psychological, and be-
havioral interactions. Effectively addressing this complex issue demands early recognition
and precisely targeted therapeutic intervention.

The insights gleaned from this comprehensive review may serve as a valuable well-
spring of information for the development of new strategies that take into account the
intricate dynamics shared by eating disorders and diabetes. The reflections gathered in
this comprehensive review can provide a significant source of information for developing
new strategies that address the complex dynamics common to eating disorders and dia-
betes. This review clearly highlights the importance of early diagnosis, shedding light on
its potential benefits. As a result, healthcare professionals can increase their vigilance in
detecting eating disorders and diabetes at an early stage. This is expected to translate into
faster interventions that are often more effective and less invasive.

It is worth noting, however, that in addition to the diagnosis itself, the article also
addresses the need for personalized therapeutic interventions in patients with eating disor-
ders and diabetes. This approach may result in better treatment outcomes and increased
adherence to treatment plans. The review also highlights the interdependence of these
disorders, encouraging close collaboration between different healthcare professionals, such
as nutritionists, endocrinologists, and mental health professionals. Working together,
they can develop holistic treatment plans that take into account both the nutritional and
psychological aspects of these conditions.

However, while this analysis takes into account the complexity of the problem, it does
not provide specific recommendations or practical guidance for healthcare professionals.
We realize that the article does not identify the gaps in previous research, which could be a
starting point for future research and development in this field.

We realize that the article does not identify the gaps in previous research, which could
be a starting point for future research and development in this field.

However, in our humble estimation, the publication of this review will have a signifi-
cant impact on clinical practice by promoting early diagnosis, encouraging physicians to
monitor patients for eating disorders and diabetes, and fostering interdisciplinary collabo-
ration. The implementation of these changes in health care can have a significant impact on
the quality of life of patients.
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