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Eating Disorder in Individuals with Type 1 Diabetes Mellitus: Diabulimia

Nevin SANLIER", Zeynep Bengisu EJDER™, Esra IRMAK***

Abstract

Diabulimia is an eating disorder seen in patients with T1DM, has drawn the media’s attention by the troubles
it causes. T1iDM, which is mostly seen in adolescents and children, requires individuals to follow a medical
nutrition plan. This situation can challenge patients psycologically resulting in some eating disorder
behaviors like binge eating, skipping meals and skipping insulin shots. It is critical to detect eating disorder
behaviors early in order to prevent undesirable clinical features such as weight loss, poor glycemic control,
diabetes complications, etc. Likewise, it is very important that the patient is treated and monitored by a
multidisciplinary team. A better understanding and treatment of diabulimia will significantly improve the
quality of life of individuals desired by this condition.
Keywords: Diabulimia, glycemic control, type 1 diabetes mellitus, eating disorder.

Tip 1 Diyabet Mellituslu Bireylerde Yeme Bozuklugu: Diabulimia
Oz
Diabulimia, T1DM hastalarinda goriilen bir yeme bozuklugudur ve neden oldugu sikintilarla medyanin
dikkatini ¢ekmistir. Cogunlukla ergenlerde ve ¢ocuklarda goriilen TiDM, bireylerin tibbi bir beslenme
planim takip etmesini gerektirir. Bu durum, hastalar1 psikolojik olarak zorlayabilir ve asir1 yeme, 6giin
atlama ve insiilin enjeksiyonlarini atlama gibi baz1 yeme bozuklugu davranislarina neden olabilir. Viicut
agirhigi kaybi, zayif glisemik kontrol, diyabet komplikasyonlar1 vb. gibi istenmeyen klinik 6zellikleri 6nlemek
icin yeme bozuklugu davraniglarin1 erken tespit etmek kritik 6neme sahiptir. Ayn1 sekilde, hastanin
multidisipliner bir ekip tarafindan tedavi edilmesi ve izlenmesi ¢ok 6nemlidir. Diabulimianin daha iyi
anlagilmasi ve tedavisi, bu durumun arzu ettigi bireylerin yasam kalitesini 6nemli 6l¢iide iyilestirecektir.

Anahtar Sozciikler: Diabulimia, glisemik kontrol, tip 1 diyabet mellitus, yeme bozuklugu.

Introduction

Type 1 Diabetes Mellitus is a chronic autoimmune disease that is weakened by insulin
deficiency and resulting hyperglycemia'. This type of diabetes statements for
approximately 10% of all diabetes cases and is usually seen in children and young
children2. Type 1 diabetes is believed to result from immune-mediated 3-cell destruction
leading to insulin deficiency, hyperglycemia. Classical hyperglycemia is rapid in onset,
especially in young children, and symptoms of polyuria, polydipsia, body weight loss,
abdominal muscles, headaches and ketoacidosis are observed locallys. T1DM is slightly
more common in boys and adult men, while rates of autoimmune disorders are higher.
Tip 1: Seasonal changes in the DM and changes depending on the month of birth are
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observed. Cases were detected in the autumn and winter months, and those born in the
spring were collaboratored with a higher risk of T1IDM4.

Subcutaneous exogenous insulin replacement therapy is the cornerstone of diabetes
management in order to maintain near-normal glucose concentrationss. All patients with
T1DM should receive nutritional counseling and personalized nutrition plans should be
prepared according to cultural, regional, traditional and seasonal changes®.

Prepared medical nutrition plans are of great importance for both the physical and
mental health of the patient. Because lists and prohibited foods in personal nutrition
plans can lead patients to anxiety and cause them to constantly think about food and
body weight’. In this case, patients with T1IDM may skip insulin administration, disrupt
meal patterns, etc. to lose body weight. may cause behaviors to occurs.

Diabulimia is defined as an eating disorder wised by individuals with TiDM and is
characterized by intentional restriction of insulin resulting in body weight losso. It is
thought that the psychosocial stress brought about by the management of this chronic
disease, called diabetes distress, may contribute to the development of diabulimiatc.
Diabulimia, which was awarded to researchers at Kings College London for 5 years of
work in 2019 and was included in a section on diabetes for the first time in the NICE
guidelines for the treatment of eating disorders, has been a popular research topic in
recent years'>2. The term 'diabulimia’ poses a unique problem as guidelines on how best
to treat those with insulin restriction suggest that people with T1DM, eating disorders,
particularly those with insulin deficiency, present a unique problem?. This review study
was planned and carried out to examine diabulimia, an important eating disorder seen
in T1DM patients, to draw attention to the issue and to raise awareness.

Eating Disorders and Type 1 DM

The term “Diabulimia” (Eating Disorder-Diabetes Mellitus Type 1-ED-DM1) is described
as an eating behavior disorder that restricts insulin use as a purifying behavior in order
to lose body weight, usually seen in adolescents or young adults, predominantly female
patients. This behavior is also associated with binge eating and disordered eating
behaviors4. Diabulimia is not currently assigned a specific diagnostic code in DSM-5, but
is described in the literature!s. Due to the severe consequences experienced by young
people suffering from this condition, diabulimia has attracted the attention of the media
and has even been pictured as "the world's most hazardous eating disorder":¢. Eating
disorders in diabetics, which were first seen in the 1970s, are more common in
individuals with T1DM than in the general population”. Women with type 1 diabetes are
twice as likely to develop an eating disorder as women without diabetes. In a study, eating
disorder behaviors were observed in 20% of 33 male patients with Type 1 DM who
participated in the study?. In another study conducted with adolescent and young adult
individuals with T1DM, the incidence of eating disorders was found to be 21.2%3.

Although eating disorders in TiDM have recently been heard under the term
"Diabulimia", in fact, this term is not sufficient, does not cover the wide range of
concurrent eating disorders and TiDM, and may potentially lead to individuals with
T1DM not being recognized for diagnosis and falling within this category. Individuals
with diabetes may encounter many complex medical and psychosocial problems2°. The
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concept of "eating disorder" encompasses mild and extreme dieting behaviors, binge
eating, and compensatory behaviors for body weight control. Compensatory behaviors
for body weight control include self-induced vomiting. Individuals demonstrate non-
draining behaviors such as starvation, abuse of diet pills, and excessive and strenuous
exercise to control body weight’. Patients with bad eating habits stay away from sugar
and fat, restrict the foods they eat, and skip meals to lose weight. On the other hand, they
often eat large amounts of food, limit their insulin, or skip meals because they feel guilty.
These patients appear to rapidly develop one of the most serious acute complications of
diabetes. In this situation, individuals may experience increased blood sugar, insulin
deficiency, and increased levels of hormones that inhibit the effect of insulin. It causes
conditions to occur and the development of diabetic ketoacidosis2'. In a study conducted
with 143 adolescents with type 1 diabetes, it was found that 10.3% of girls skipped their
insulin and 7.4% applied less insulin to control their body weight22. In another 4-year
follow-up study, noncompliance with the diet was initially observed in 38%, binge eating
in 45%, insulin neglect in 14%, self-induced vomiting in 8%?23. In general, it is estimated
that 30-40% of adolescents, young adults with diabetes skip insulin administration after
meals to lose body weights.

Physiopathology

Individuals with type 1 DM discover the anabolic properties of insulin at a very early age.
In addition, before the diagnosis of diabetes is made, body weight is lost as a result of
insulin deficiency in the body, and with the start of insulin treatment, patients begin to
regain body weight. Failure to comply with nutrition plans and dissatisfaction with body
weight leads to limiting or skipping insulin use, and this exposes them to serious
complications when they decide to gradually reduce their insulin dose'4. Blood sugar
levels increase with limiting or skipping insulin use, and glycosuria and energy loss occur
rapidly8. The eating disorder may exist before diabetes, or diabetes may detent an eating
disorder. At the first diagnosis of diabetes, body weight loss is usually papered by the
individual and/or family members24. The individual may have received positive feedback
from those around him regarding the body weight loss that occurred before the diagnosis
of diabetes'.

Diabulimia patients present disordered eating behaviors. And also they abstain sweets
and fats, restrict the foods they eat and skip meals, losing body weight, and on the other
hand, they often consume large amounts of food and feel guilty, then limit or skip
insulin®8. It is known that the fear of gaining body weight is a key component in the
occurrence of insulin underdosing?®. Individuals believe they have a "secret trick" for body
weight loss and feel in control of their bodies. Individuals are often unaware of the long-
term results of insulin neglect until they experience important complications. In this way,
patients experience a feeling of extreme control over their own bodies and think that they
have discovered how to control their weight without being detected by others4. Diabetes
can be a fertile ground for the development of eating disorders due to the need to follow
an incorrect eating plan with strict dietary restrictions that require limiting certain types
of food and paying attention to limited daily food, energy and nutrient intake4. In a study
conducted with 45 individuals with type 1 diabetes and a history of insulin misuse, when
the patients were asked why they cut down on insulin, 35 said the main reason was body
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weight loss, 8 said they hated diabetes and wanted to regain control. 2 of them stated
that it was self-harmingy.

Risk Factors

Although the etiology of eating disorders is still not fully understood, it is known to
involve a combination of genetic, biological, environmental and cultural factors2526.
Common denominators in the emergence of eating disorders in TiDM can be listed as
gender, especially women, increased body weight, body dissatisfaction, nutrition and
history of depression2¢. In a systematic review study, it was reported that depression and
poor diabetes management are mutual causes of each other, and depression leads to
worse management of diabetes and poor diabetes management leads to increased levels
of depression?’. Sociocultural causes for eating disorders The "Western" culture's ideal
of female beauty, extreme thinness, and objectification of the female body are considered
specific risk factors for the emergence of eating disorders2s. For this reason, eating
disorders can be seen more frequently in women and young girls2°. Risk factors for
diabulimia are presented in figure 1.

Figure 1. Risk factors for diabulimia
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In a study conducted with young people aged 20 and under, eating disorder behaviors
were observed in two-thirds of the girls, 71% of whom had T1iDM?2°. In another study
conducted with adolescents, it was found that 10.3% of girls skipped insulin
administration and 7.4% took less insulin for body weight loss, while this situation was
only 1.4% in boys29. Adolescence brings numerous cognitive and physical changes, as well
as unsafe sexual behavior, tobacco and alcohol use and unhealthy eating habits, etc.25. In
another study conducted with young people who were followed for 5 years during the
transition from childhood to adolescence, body dissatisfaction was found to be a
significant predictor in determining eating disorderss°. In another study conducted on
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adult individuals with T1DM, it was found that the HbA1c value and BMI were slightly
higher in individuals with eating disorders®’.

In some studies, it was found that the HbAu1c level of those at risk of diabulimia was
significantly higherst32. In a study conducted by Doyle et al. with individuals with
diabetes, it was found that patients with high Diabetes Eating Problems Questionnaire-
Revised (DEPS-R) score had significantly higher HbA1c levels than those with low
scores”. In a study conducted with 100 adolescents with diabetes in India, the
relationship between diabetes-specific impaired eating behavior and glycemic control
was examined. According to the DEPS-R score, the average HbA1c level of diabetic
individuals with impaired eating behavior was found to be significantly higher than those
without risk of impaired eating behaviorss. However, similar studies indicate that insulin
omission in order to lose weight is observed more frequently in girls and the average
DEPS-R score is highers4ss. It is thought that the risk of diabulimia is becoming
increasingly common in men and is an important problem in both male and female
genderss®.

In another study conducted with adolescent girls with Type 1 DM, eating disorder was
associated with high BMI values”. Another factor may be the structure of the family meal
and the habits of the family. It has been found that the likelihood of eating disordered
behaviors is higher in adolescent girls with T1DM in families that rarely eat family meals,
have lower household income, and whose parents are less educatedss. In two studies
conducted with young people with TiDM, eating disorders were associated with poor
glycemic control of the participants2:39. In another study, youth at risk for eating
disorders were 59.1% versus 31.8% more likely to be overweight/obese than those at low
risk, and the at-risk group had lower diet quality and higher total fat and saturated fat
intake than the low-risk group. It has been determined that they have4°.

Tablo 1. Diabulima risk factors identified in some studies on diabulimia and scales
applied in these studies

Reference | Study design Risk Factors Diagnostic Scale
(41) 105 adolescents Female gender, concern about insulin, age, | The Child Eating
aged between 12- disease perception Disorder Examination
20 (ChEDE)
(42) 234 women aged Diabetes complications, diabetes stress, 64-item Eating
between 24 and 72 | psychological problems in general, fear of | Disorders Inventory,
hypoglycemia 36-item Bulimia Test-
Revised
(43) 138 children aged Female gender, age, BMI, duration of CHEAT, EAT-26
8-19 disease
(44) 52,215 patients Female gender, duration of disease, age, DSM-1V criteria
aged between 8-30 | immigration status
(45) 178 adolescents Female gender, duration of disease, DEPS-R
aged between 13- educational level of parents, BMI, poor
17 glycemic control, depressive symptoms
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(46) 163 adolescents High BMI, low physical activity, low DEPS-R (Italian
aged between 11- socioeconomic status, poor glycemic version)
20 control
(47) 183 adolescents Female gender, BMI, HbA1C (in women), DEPS-R, EDI-3RF
between the ages body image issues, duration of disease (in
of 13 and 18 men), media pressure (in women)
(48) 770 children and Female gender, age, high BMI, high DEPS-R
adolescents aged HbA1C (poor metabolic control)
11-19
(49) 300 adolescents Female gender, high BMI, high HbA1C DEPS-R
and adults aged
16-28
(34) 477 adolescents Female gender, age (in women), high BMI, | DEPS-R
aged between 13- high HbA1C, body dissatisfaction
19
(20) 2156 young people | Female gender, high BMI, age, low income | DEPS-R
with an average level, parents' education level, insulin
age of 18 sensitivity, high HbA1C (poor glycemic
control), DKA, depressive symptoms, low
quality of life
(32) 192 children and Age, disease duration, high BMI, high DEPS-R
adolescents aged HbA1C, FBG, TG
11-19
(50) 136 children and Poor glycemic control, poor diabetes DEPS-R
adolescents with management
an average age of
14
(51) 31556 people aged | Late pubertal age, not using a pump, no DSM-1V criteria
between 6 months | history of migration, high HbAu1c,
and 23 years frequency of DKA and hypoglycemia
(52) Children and Age, high HbA1C, high BMI PEBEQ
adolescents
between the ages
of 10-15
(53) 151 young people Female gender, low priority on family DEPS-R
aged between 13- meals, parental lack of a good model for
18 healthy eating, more food restrictions at
home, family conflict
(54) 83 adults ages 18- | Negative interaction before eating, not DEPS-R
68 following the diet, feeling guilty about
eating, feeling sorry for one's illness/trying
not to think about one's illness

Clinical Features of Diabulimia

Early identification of the presence of an eating disorder is important to reduce the risk
of long-term morbidity. However, subclinical or clinical eating disorders are not easily
diagnosed because these behaviors are often well hidden. When the presence of an eating
disorder is suspected, it is crucial to pay attention to and follow subtle warning signs for
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adequate evaluation. Such symptoms can be seen as low self-esteem, body
dissatisfaction, anxiety, dietary manipulation2¢. Symptoms seen in eating disorders:
body weight loss or fluctuating high HbA1c values, body weight, frequent diabetic
ketoacidosis, symptomatic hyperglycemia early onset of diabetes complications,
concealed insulin injection or evasion of injections, refusal to be weighed in clinic,
limited monitoring of glucose/unwillingness to self-monitor, symptoms of depression or
anxiety, changes in appetite, obsessive energy counting, failure to perform general
activities, unusual eating patterns/eating habitsss. In a study conducted in Canada with
79 adolescents with T1iDM, desired ideal weight, social physique anxiety, low diabetes
quality of life and low self-esteem were found to be significant determinants of eating
disorders, and 34%, 51%, 57% and 64% of the youth, respectively, had behaviors have
been found to be associated with these modelsse.

Available Scanning Tools

Tools for early diagnosis of diabulimia require first the recognition of clinical signs
suggestive of a suspected diagnosis. One of these involves a combination of possible cues,
such as those resulting from manipulation of insulin therapy, and other cues resulting
from the perception of body image. Conditions such as distorted body image, loss of body
weight or refusal to be weighed in practice, changes in regular activities and eating
patterns, changes in appetite or obsessive energy counting are frequently encountered in
individuals with diabulimias’.

Many different questionnaires, both general and specific to diabetics, are used in studies
to detect eating disorders. Of these, the most commonly used for diabetics is DEPS-R.
The DEPS-R is a 16-item questionnaire that assesses general and diabetes-specific eating
disorder behaviors, such as body weight loss, food restriction, insulin misuse, and
vomitings8. In the study conducted by Altinok et al., it was accepted as a valid screening
tool for eating disorder behaviors in Type 1 diabetes and was stated to be potentially
important for early detections9. Another most frequently used questionnaire for eating
disorders, is the SCOFF Questionnaire. The original SCOFF questionnaire is a validated
screening tool in the general population and consists of five items for eating disorders. A
score >2 on this screening tool requires further evaluation for an eating disorders8.60.61,
In the study of Calcaterra et al. examining unbalanced eating behaviors in young people
with T1DM, a modified SCOFF questionnaire was administered to the patients in the first
screening stage, and the DEPS-R questionnaire, with 4 subscales added, was
administered to the children with a score of 2 points or above in the second stage. A
positive correlation was found between the results of the SCOFF survey and both the new
and original subscales of the DEPS-R survey®2. Skipping meals is a very common
behavior in individuals with T1DM®3. In a study, 28% of female adolescents with T1DM
and 7% of male adolescents skip meals®4. In another study, it was stated that female
adolescents with type 1 DM consumed breakfast at a lower rate than males. In men, less
food intake at lunch and dinner is associated with body shape concern and energy
restriction®. EDI —3RC, which takes approximately 5 minutes to complete. EDI-3RC
includes three diabetes-related subheadings: body dissatisfaction, thinness drive, and
bulimias8. In the study of d'Emden et al. in which they examined the eating disorder
behaviors of Australian adolescents with TiDM, this questionnaire was used by
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preserving its original scoring and including the insulin abuse subscale in order to be
suitable for TiDM¢. EDE-Q contains specific questions about the presence and
frequency of eating disorder behaviors and body-related thoughts and feelings over the
past 28 days. This 41-item self-report survey additionally includes the EDE-Q, 6 items
used to assess specific behaviors related to eating disorders. Four of these items are
related to dietary restriction, eating anxiety, weight gain anxiety, and shape anxietys°. In
their study, Powers et al. examined the effect of TIDM on the answers given to the
questions in the screening tools, and EDE-Q and EDI-3 questionnaires were used for
this, and patients with and without diabetes completed the survey in two groups. It was
found that 50.0% of the items on the EDE-Q were likely to be interpreted differently
depending on whether the respondent had diabetes, compared to 6.6% on the EDI-3.
This is attributed to the fact that the EDE-Q items focus specifically on eating, body
weight and shape concerns, while the EDI-3 evaluates a wider range of eating disorders
and concerns that are not specific to eating, body weight and shape®. YEDEQ is the
version of the EDE-Q designed specifically for children and adolescents. It takes
approximately 15-20 minutes to complete. In addition to four subscales and the overall
score, it also includes specific questions about the presence and frequency of eating
disorder behaviors such as restricting, binge eating, self-induced vomiting, diuretic or
laxative use, and exercise for body weight loss. In a study by d'Emden et al. with
adolescents with T1DM, the YEDEQ and EDI-R3 scales were compared with the chEDE
screening tool. In the study, questions about incorrect insulin use for body weight control
were added, without changing the original scoring of the YEDEQ questionnaire, and were
similarly rated as eating disorder behavior. Analysis across both surveys demonstrated
excellent internal consistency and high concurrent validity when correlating with the
chEDE, which remained consistent when stratified by gender (female), younger age (13—
15 years), and older adolescents (16—18 years)4s. The Child Eating Disorder Examination
(ChEDE) represents a modified child-friendly version of the EDE-Q, the gold standard
diagnostic interview for eating disorders, and is approved for use in children ages 8 to 14
years®8. It has the same four subscales as YEDEQ¢. SEEDS was developed to identify
eating disorder behaviors in those with TiDM. It is a 20-item screening tool that takes
about 5 minutes to complete. Individuals are classified as having a probable subthreshold
eating disorder or not having an eating disorder according to DSM-5. In their study,
Powers and colleagues reported high levels of convergent validity and validity for the
SEEDS tool, Diabetes Distress Screening Scale, EDE-Q, and Rosenberg Self-Esteem
Scale in adolescent boys and girlsss.
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Table 2. Scales used and applied groups in detecting diabulimia

Scale Applied Group

Diabetes Eating Problems Survey-Revised (DEPS-R) General population
SCOFF Questionnaire General population
Eating Disorder Inventory —3 Risk Composite (EDI - 3RC) General population
Eating Disorder Examination Questionnaire (EDE-Q) General population

Youth Eating Disorder Examination-Questionnaire (YEDE-Q) | Children and adolescents

Child Eating Disorder Examination Questionnaire (ChEDE-Q) | Children and adolescents aged 8-14

Screen for Early Eating Disorder Signs (SEEDS) General population
Problematic Eating Behavior Questionnaire (PEBEQ) Children and adolescents
Eating Attitudes Test-26 (EAT-26) Adults

Children's Eating Attitudes Test (ChEAT) Children

Treatment of Diabuimia

Further examinations are performed when an eating disorder is suspected in an
individual with type 1 diabetes. The first step towards screening and treatment is
consultation and referral to mental health services. For success in eating disorder
treatment, nutritional counseling, cognitive-behavioral therapy and family therapy are
recommended?s. A multidisciplinary approach with a team consisting of an
endocrinologist, dietitian, psychologist and social worker is the best treatment for type 1
diabetic patients with eating disorders®. The intensity and complexity of the treatment
are thought to have an impact on the effect of the treatment. Inpatient treatment appears
to be more effective than outpatient treatment and is associated with a modest change in
HbA1c results, whereas only small effects were found for outpatient psychoeducational
interventions. Inpatient treatment is a complex intervention that includes multiple
components, including psychoeducation, cognitive behavioral therapy, and family work.
Family support can also make a significant contribution to reducing eating disorder
symptoms®. Treatment protocols developed for anorexia and bulimia nervosa in
patients with type 1 diabetes are generally ineffective7e. Self-compassion is an approach
that will improve self-management and improve psychological health for adolescents
with type 1 DM. Self-compassion has been characterized as self-care and self-
understanding, taking an active role in existence and accepting that imperfection and
pain are part of being human?:. In their study, Eisenberg and colleagues examined the
potential interaction of controlled motivation with self-efficacy and found that directly
changing controlled motivation or reducing the effect of controlled motivation on eating
disorder behaviors by increasing self-efficacy are two potential ways to reduce these
behaviors for individuals with T1DM with eating disorders stated?2.

Dietitians have challenging tasks in this regard, such as educating patients about
diabetes and eating disorders, preparing nutrition plans, and determining desired body
weight targets for patients and families. When the patient's daily energy intake increases,
insulin doses need to be adjusted according to the amount of food consumed to prevent
hypergliemia. Multiple daily injections using insulin/carbohydrate ratios allow greater
flexibility in food amounts and meal times. However, it requires more blood sugar
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monitoring and insulin injections. As an individual's physical and psychological health
improves, it may be beneficial to plan their diet more flexibly. All healthcare
professionals should be aware of concerns and changes in body weight in adolescents
with T1DM. It should also be known that body weight loss may be related to glycemic
control8. The lack of a consensus among healthcare professionals regarding the
diagnostic criteria of diabulimia and the society's lack of knowledge and awareness about
diabulimia negatively affect the treatment7s. Since diabulimia is common in patients with
T1DM, diagnosis is delayed, regular screening of these patients for the risk of depression,
anxiety and eating disorders can provide early diagnosis74.

Conclusion and Recommendations

Eating disorder behaviors may be seen more frequently in patients with T1iDM, especially
in women, than in patients without diabetes. These behaviors significantly impact the
physical and emotional health of individuals with diabetes and are associated with an
increased risk of medical complications, including impaired metabolic control and
higher mortality rates. Treatment methods are not definitive and studies still need to be
done. Diabulimia is a significant health problem that is a combination of TiDM and
eating disorders. Significant developments in the diagnosis and treatment of diabulimia
are expected to occur in the future. Diabulimia screening is important for early diagnosis
and treatment due to the fatal complications that diabulimia can cause in diabetic
patients. The patient must be treated with a multidisciplinary team work. Important
risk factors such as body weight loss, glycemic control and psychological status should
be monitored. For this reason, it is of great importance to educate the patient's family
and himself about this issue. Patients should be ensured to go for regular check-ups.
Awareness about this issue should be increased.

REFERENCES

1.  DiMeglio LA, Evans-Molina C, Oram RA. Type 1 diabetes. The Lancet.
2018;391(10138):2449-2462. doi: 10.1016/S0140-6736(18)31320-5.

2. Mobasseri M, Shirmohammadi M, Amiri T, Vahed N, Fard HH, Ghojazadeh M.
Prevalence and incidence of type 1 diabetes in the world: A systematic review and
meta-analysis. Health Promotion Perspectives. 2020;10(2):98. doi:
10.34172/hpp.2020.18.

3. Katsarou A, Gudbjornsdottir S, Rawshani A, et al. Type 1 diabetes
mellitus. Nature Reviews Disease Primers. 2017;3(1):1-17.

4. Atkinson MA, Eisenbarth GS, Michels AW. Type 1 diabetes. The Lancet.
2014;383(9911):69-82. doi: 10.1016/S0140-6736(13)60591-7.

5. Dennedy MC, Dinneen SF. Management of type 1 diabetes mellitus. Medicine.
2010;38(11):610-617.

6. Rani KS, Bhadada SK. Medical nutrition therapy in type 1 diabetes mellitus. The
Indian Journal of Endocrinology and Metabolism. 2017;21(5):649.

7.  Colton P, Rodin G, Bergenstal R, Parkin C. Eating disorders and diabetes:

Introduction and overview. Diabetes Spectrum. 2009;22(3):138-142.
384
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 375-390.

Larrafaga A, Docet MF, Garcia-Mayor RV. Disordered eating behaviors in type 1
diabetic patients. World Journal of Diabetes. 2011;2(11):189. doi:
10.4239/wjd.v2.i11.189.

Coleman SE, Caswell N. Diabetes and eating disorders: An exploration of
‘Diabulimia’. BMC Psychology. 2020;8:101. doi: 10.1186/s40359-020-00468-4.

Poos S, Faerovitch M, Pinto C, et al. The role of diabetes distress in

Diabulimia. Journal of Eating Disorders. 2023;11(1):213. doi: 10.1186/s40337-
023-00924-7.

King's College London. King's researchers awarded £1.25 million to design
healthcare for potentially fatal eating disorder. Available

at: https://www.kcl.ac.uk/news/kings-researchers-awarded-125-million-to-
design-healthcare-for-potentially-fatal-eating-disorder-1. Last accessed: 24th
May 2020.

National Institute for Health and Care Excellence. Eating disorders: Recognition
and treatment. Available

at: https://www.nice.org.uk/guidance/ng69/chapter/Recommendations#physica

l-and-mental-health-comorbidities. Last Accessed: 24th May 2020.
Allan J. Diabetes and eating disorders: Update to the NICE guideline. Journal of
Diabetes Nursing. 2017;21(3):103—107.

Lorettu L, Pes GM, Dore MP, Milia P, Nivoli A. Eating disorders and diabetes:
Behavioural patterns and psychopathology. Two case reports. Rivista di
Psichiatria. 2020;55(4):240-4.

Mafi R, Naqvi A, Jeschke J, Kucharska K. Therapeutic traps in management of
diabulimia in acute setting: A case report. Postepy Psychiatrii i Neurologii.
2016;25(2):124-128.

Torjesen I. Diabulimia: the world's most dangerous eating

disorder. BMJ. 2019;364:1982.

Doyle EA, Quinn SM, Ambrosino JM, Weyman K, Tamborlane WV, Jastreboff
AM. Disordered eating behaviors in emerging adults with type 1 diabetes: A
common problem for both men and women. Journal of Pediatric Health Care.
2017;31(3):327-333.

Kinik MF, Goniillii FV, Vatansever Z, Karakaya I. Diabulimia, a Type I diabetes
mellitus-specific eating disorder. Turkish Archives of Pediatrics. 2017;52(1):46.

Wisting L, Snoek F. Terminology matters: 'diabulimia’ is insufficient to describe
eating disorders in individuals with Type 1 diabetes. Diabetic Medicine.
2020;37(6):1075-1076.

Nip AS, Reboussin BA, Dabelea D, et al. Disordered eating behaviors in youth and
young adults with type 1 or type 2 diabetes receiving insulin therapy: The
SEARCH for Diabetes in Youth Study. Diabetes Care. 2019;42(5):859-866. doi:
10.2337/dc18-2420.

385

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr
https://www.kcl.ac.uk/news/kings-researchers-awarded-125-million-to-design-healthcare-for-potentially-fatal-eating-disorder-1
https://www.kcl.ac.uk/news/kings-researchers-awarded-125-million-to-design-healthcare-for-potentially-fatal-eating-disorder-1
https://www.nice.org.uk/guidance/ng69/chapter/Recommendations#physical-and-mental-health-comorbidities
https://www.nice.org.uk/guidance/ng69/chapter/Recommendations#physical-and-mental-health-comorbidities

21.

22,

23.

24.

25.

26.

27.

28.

29.

30.

31.

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 375-390.

Pokrajac-Bulian A, Kuki¢ M, Basi¢-Markovi¢ N. Quality of life as a mediator in
the association between body mass index and negative emotionality in overweight
and obese non-clinical sample. Eating and Weight Disorders - Studies on
Anorexia, Bulimia and Obesity. 2015;20(4):473-481. doi: 10.1007/s40519-015-
0208-x.

Neumark-Sztainer D, Patterson J, Mellin A, et al. Weight control practices and
disordered eating behaviors among adolescent females and males with type 1
diabetes: Associations with sociodemographics, weight concerns, familial factors,
and metabolic outcomes. Diabetes Care. 2002;25(8):1289-1296. doi:
10.2337/diacare.25.8.1289.

Rydall AC, Rodin GM, Olmsted MP, Devenyi RG, Daneman D. Disordered eating
behavior and microvascular complications in young women with insulin-
dependent diabetes mellitus. The New England Journal of Medicine.
1997;336(26):1849-1854.

Falcao MA, Francisco R. Diabetes, eating disorders and body image in young
adults: An exploratory study about “diabulimia”. Eating and Weight Disorders -
Studies on Anorexia, Bulimia and Obesity. 2017;22(4):675—682. doi:
10.1007/840519-017-0406-9.

Hanlan ME, Griffith J, Patel N, Jaser SS. Eating disorders and disordered eating

in type 1 diabetes: Prevalence, screening, and treatment options. Current
Diabetes Reports. 2013;13(6):909-916. doi: 10.1007/s11892-013-0418-4.

Pinhas-Hamiel O, Levy-Shraga Y. Eating disorders in adolescents with type 2 and
type 1 diabetes. Current Diabetes Reports. 2013;13(2):289-297.

Nouwen A, Adriaanse MC, van Dam K, Iversen MM, Viechtbauer W, Peyrot M,
European Depression in Diabetes (EDID) Research Consortium. Longitudinal
associations between depression and diabetes complications: A systematic review
and meta-analysis. Diabetic Medicine. 2019;36(12):1562-1572. doi:
10.1111/dme.14054.

Striegel-Moore RH, Bulik CM. Risk factors for eating disorders. American
Psychologist. 2007;62(3):181. doi: 10.1037/0003-066X.62.3.181.

Neumark-Sztainer D, Larson NI, Fulkerson JA, Eisenberg ME, Story M. Family
meals and adolescents: What have we learned from Project EAT (Eating Among
Teens)?. Public Health Nutrition. 2010;13(7):1113-1121. doi:
10.1017/S1368980010000169.

Troncone A, Cascella C, Chianese A, et al. Changes in body image and onset of
disordered eating behaviors in youth with type 1 diabetes over a five-year
longitudinal follow-up. Journal of Psychosomatic Research. 2018;109:44-50.

doi: 10.1016/j.jpsycho.

Ip EJ, Doroudgar S, Salehi A, Salehi, F, Najmi M. Diabulimia: A risky trend
among adults with type 1 diabetes mellitus. Endocrine Practice. 2023;29(11):849-
854.

386

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 375-390.

32. Nilsson F, Madsen JOB, Jensen AK, Olsen BS, Johannesen J. High prevalence of
disordered eating behavior in Danish children and adolescents with type 1
diabetes. Pediatric Diabetes. 2020;21(6):1043-1049. doi: 10.1111/pedi.13043.

33. TalwarV, Talwar G, Talwar S, Kapoor R. Assessment of disturbed eating
behaviors using DEPS-R and its relationship with glycemic control in young
Indian type 1 DM patients. Endocrine Practice Supplement. 2019;25:92.

34. Araia E, Hendrieckx C, Skinner T, Pouwer F, Speight J, King RM. Gender
differences in disordered eating behaviors and body dissatisfaction among
adolescents with type 1 diabetes: results from Diabetes MILES Youth—
Australia. International Journal of Eating Disorders. 2017;50(10):1183-1193.
doi: 10.1002/eat.22746.

35. Hall R, Keeble L, Stinram-Lea SI, To M. A review of risk factors associated with
insulin omission for weight loss in type 1 diabetes. Clinical Child Psychology and
Psychiatry. 2021;26(3):606-616. doi: 10.1177/13591045211026142.

36. Celik G, Oztiirk I. Tip 1 diyabetli ad6lesanlarda diyete uyum durumu ile
diyabulimia riskinin HbA1c diizeyine etkisi. Akademik Geriatri Dergisi.
2023;9(3):296-301.

37. Colton PA, Olmsted MP, Daneman D, Rydall AC, Rodin GM. Natural history and
predictors of disturbed eating behaviour in girls with type 1 diabetes. Diabetic
Medicine. 2007;24(4):424-429. doi: 10.1111/j.1464-5491.2007.02099.X.

38. Mellin AE, Neumark-Sztainer D, Patterson J, Sockalosky J. Unhealthy weight
management behavior among adolescent girls with type 1 diabetes mellitus: The
role of familial eating patterns and weight-related concerns. Journal of
Adolescent Health. 2004;35(4):278-289.

39. YoungV, Eiser C, Johnson B, et al. Eating problems in adolescents with Type 1
diabetes: a systematic review with meta-analysis. Diabetic Medicine.
2013;30(2):189-198.

40. TseJ, Nansel TR, Haynie DL, Mehta SN, Laffel LM. Disordered eating behaviors
are associated with poorer diet quality in adolescents with type 1 diabetes. J Acad
Nutr Diet. 2012;112(11):1810-1814. doi: 10.1016/j.jand.2012.06.359.

41. Wisting L, Bang L, Skrivarhaug T, Dahl-Jergensen K, Rag @. Adolescents with type
1 diabetes—The impact of gender, age, and health-related functioning on eating
disorder psychopathology. PLoS One. 2015;10(11):€0141386. doi:
10.1371/journal.pone.0141386.

42. Goebel-Fabbri AE, Fikkan J, Franko DL, Pearson K, Anderson BJ, Weinger K.
Insulin restriction and associated morbidity and mortality in women with type 1
diabetes. Diabetes Care. 2008;31(3):415-419. doi: 10.2337/dc07-2026.

43. Troncone A, Chianese A, Zanfardino A, et al. Disordered eating behaviors in
youths with type 1 diabetes during COVID-19 lockdown: An exploratory
study. Journal of Eating Disorders. 2020;8(1):1-12. doi: 10.1186/s40337-020-
00353-W.

387
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 375-390.

44. Scheuing N, Bartus B, Berger G, et al. Clinical characteristics and outcome of 467
patients with a clinically recognized eating disorder identified among 52,215
patients with type 1 diabetes: A multicenter german/austrian study. Diabetes
Care. 2014;37(6):1581-1589.

45. Cecilia-Costa R, Volkening LK, Laffel LM. Factors associated with disordered
eating behaviours in adolescents with Type 1 diabetes. Diabetic
Medicine. 2019;36(8):1020-1027.

46. Cherubini V, Skrami E, Iannilli A, et al. Disordered eating behaviors in
adolescents with type 1 diabetes: A cross-sectional population-based study in
Italy. International Journal of Eating Disorders. 2018;51(8):890-898. doi:
10.1002/eat.22889.

47. Troncone A, Cascella C, Chianese A, et al. Body image problems and disordered
eating behaviors in Italian adolescents with and without type 1 diabetes: An
examination with a gender-specific body image measure. Frontiers In
Psychology. 2020;11:2547.

48. Wisting L, Freisland DH, Skrivarhaug T, Dahl-Jergensen K, Ro @. Disturbed
eating behavior and omission of insulin in adolescents receiving intensified
insulin treatment: A nationwide population-based study. Diabetes
Care. 2013;36(11):3382-3387.

49. Luyckx K, Verschueren M, Palmeroni N, Goethals ER, Weets I, Claes L. Disturbed
eating behaviors in adolescents and emerging adults with type 1 diabetes: A one-
year prospective study. Diabetes Care. 2019;42(9):1637-1644. doi: 10.2337/dc19-
0445.

50. Eisenberg Colman MH, Quick VM, Lipsky LM, et al. Disordered eating behaviors
are not increased by an intervention to improve diet quality but are associated
with poorer glycemic control among youth with type 1 diabetes. Diabetes
Care. 2018;41(4):869-875.

51. Reinehr T, Dieris B, Galler A, et al. Worse metabolic control and dynamics of
weight status in adolescent girls point to eating disorders in the first years after
manifestation of type 1 diabetes mellitus: Findings from the Diabetes Patienten
Verlaufsdokumentation registry. The Journal of Pediatrics. 2019;207:205-212.
doi: 10.1016/j.jpeds.2018.11.037.

52. Troncone A, Cascella C, Chianese A, et al. Parental assessment of disordered
eating behaviors in their children with type 1 diabetes: A controlled
study. Journal of Psychosomatic Research. 2019;119:20-25. doi:
10.1016/j.jpsychores.2019.02.003.

53. Caccavale LJ. Nansel TR, Quick V, Lipsky LM, Laffel LM, Mehta SN. Associations
of disordered eating behavior with the family diabetes environment in
adolescents with type 1 diabetes. Journal of Developmental & Behavioral
Pediatrics. 2015;36(1):8.

54. Merwin RM, Dmitrieva NO, Honeycutt LK, et al. Momentary predictors of insulin
restriction among adults with type 1 diabetes and eating disorder

388
Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

55-

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 375-390.

symptomatology. Diabetes Care. 2015;38(11):2025-2032. doi: 10.2337/dc15-
0753.

Chelvanayagam S, James J. What is diabulimia and what are the implications for
practice?. British Journal of Nursing. 2018;27(17):980-986.

Gongcalves S, Barros V, Gomes AR. Eating-disordered behaviour in adolescents
with type 1 diabetes. Canadian Journal of Diabetes. 2016;40(2):152-157.

Franco RF, de Lorenzo AG, Castro AG. Diabulimia: An updated perspective.
Enfermeria Clinica. 2021;31(6):396-397. doi: 10.1016/j.enfcle.2021.02.003.

Pursey KM, Hart M, Jenkins L, McEvoy M, Smart CE. Screening and
identification of disordered eating in people with type 1 diabetes: a systematic
review. Journal of Diabetes and its Complications. 2020;34(4):107522. doi:
10.1016/j.jdiacomp.2020.107522.

Altinok YA, Ozgiir S, Meseri R, Ozen S, Darcan S, Goksen D. Reliability and
validity of the diabetes eating problem survey in Turkish children and adolescents
with type 1 diabetes mellitus. Journal of Clinical Research in Pediatric
Endocrinology. 2017;9(4):323.

Kutz AM, Marsh AG, Gunderson CG, Maguen S, Masheb RM. Eating disorder
screening: A systematic review and meta-analysis of diagnostic test
characteristics of the SCOFF. Journal of General Internal

Medicine. 2020;35(3):885-893.

Baechle C, Hoyer A, Stahl-Pehe A, et al. Course of disordered eating behavior in
young people with early-onset type 1 diabetes: prevalence, symptoms, and
transition probabilities. Journal of Adolescent Health. 2019;65(5):681-689.

Calcaterra V, Mazzoni C, Ballardini D, et al. Disturbed eating behaviors in youth
with type 1 diabetes: An exploratory study about challenges in diagnosis.
Diagnostics. 2020;10(12):1044. doi: 10.3390/diagnostics10121044.

Yahya AS, Khawaja S, Chukwuma J, Chukwuma C. Early diagnosis and
management of bulimia nervosa in type 1 diabetes. Primary Care Companion for
CNS Disorders. 2020;22(6):26721. doi: 10.4088/PCC.20nr02707.

Eleonora P, Carla M, Simona F, et al. Disturbed eating behavior in pre-teen and
teenage girls and boys with type 1 diabetes. Acta Bio-medica: Atenei Parmensis.
2018;89(4):490-497. doi: 10.23750/abm.v89i4.7738.

Wisting L, Reas DL, Bang L, Skrivarhaug T, Dahl-Jergensen K, Ro @. Eating
patterns in adolescents with type 1 diabetes: Associations with metabolic control,
insulin omission, and eating disorder pathology. Appetite. 2017;114:226-31. doi:
10.1016/j.appet.2017.03.035.

d'Emden H, Holden L, McDermott B, et al. Disturbed eating behaviours and
thoughts in A ustralian adolescents with type 1 diabetes. Journal of Paediatrics
and Child Health. 2013;49(4):317-23. doi: 10.1111/jpc.12014.

389

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr


https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

67.

68.

69.

70.

71.

72,

73

74.

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER), 25 (2025): 375-390.

Powers MA, Richter S, Ackard D, Critchley S, Meier M, Criego A. Determining the
influence of type 1 diabetes on two common eating disorder questionnaires. The
Diabetes Educator. 2013;39(3):387-96. doi: 10.1177/0145721713482737.

d’Emden H, Holden L, McDermott B, et al. Concurrent validity of self-report
measures of eating disorders in adolescents with type 1 diabetes. Acta
Paediatrica. 2012;101(9):973-78.

Clery P, Stahl D, Ismail K, Treasure J, Kan C. Systematic review and meta-
analysis of the efficacy of interventions for people with Type 1 diabetes mellitus
and disordered eating. Diabetic Medicine. 2017;34(12):1667-75. doi:
10.1111/dme.13509.

Merwin RM, Moskovich AA, Babyak M, et al. An open trial of app-assisted
acceptance and commitment therapy (i ACT) for eating disorders in type 1
diabetes. Journal of Eating Disorders. 2021;9(1):1-13. doi: 10.1186/s40337-020-
00357-6.

Boggiss AL, Consedine NS, Jefferies C, Bluth K, Hofman PL, Serlachius AS.
Protocol for a feasibility study: A brief self-compassion intervention for
adolescents with type 1 diabetes and disordered eating. BMJ Open. 2020;10(2).
doi: 10.1136/bmjopen-2019-034452.

Eisenberg MH, Lipsky LM, Dempster KW, Liu A, Nansel TR. I should but I can't:
Controlled motivation and self-efficacy are related to disordered eating behaviors
in adolescents with type 1 diabetes. Journal of Adolescent Health.
2016;59(5):537-542.

Ferrey A, Ashworth G, Cabling M, Rundblad G, Ismail K. A thematic analysis of
YouTube comments on a television documentary titled 'Diabulimia: The World's
most dangerous eating disorder'. Diabetic Medicine. 2023;40(5):e15025. doi:
10.1111/dme.15025.

Kara A, Gercek HG, Ozkan Y, Celikkol Sadic C, Koca SB. Depression, anxiety,
eating problems, and diabulimia risk in adolescents with type 1 diabetes: a case-
control study. Journal of Pediatric Endocrinology & Metabolism:JPEM.

2023;36(10):957-65.

390

Istanbul Gelisim University Journal of Health Sciences (IGUSABDER) is indexed by TUBITAK ULAKBIM TR Index.
Web site: https://dergipark.org.tr/en/pub/igusabder
Contact: igusabder@gelisim.edu.tr



https://dergipark.org.tr/en/pub/igusabder
mailto:igusabder@gelisim.edu.tr

