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American Psychiatric Association. Feeding
and eating disorders. In: Diagnostic and
Statistical Manual of Mental Disorders. 5th

ed. American Psychiatric Association; 2022.

Table 1. Diagnostic characteristics of eating disorders (5)

Pica

Rumination disorder,

Avoidant/restrictive food
intake disorder

Anorexia nervosa

Bulimia nervosa

Binge eating disorder

Other specified feeding or
eating disorder (OSFED)

Night eating syndrome (under
category of OSFED)

Unspecified feeding or eating
disorder (UFED)

Persistent eating of nonnutritive, nonfood
substances over the period of at least one
month

Repeated regurgitation of food over the
period of at least 1 month, not
attributable to gastrointestinal issues or
other medical conditions

Eating disturbance related to avoidance or
lack of interest in food leading to failure
to meet nutritional and/or energy needs

Restriction of energy intake leading to
lower body weight as well as fear of
gaining weight and a disturbed
perception of body image and weight

Episodes of binge eating combined with
compensatory behaviors to prevent
weight gain, such as self-induced
vomiting; misuse of laxatives, diuretics,
or other medications; fasting; or
excessive exercise

Cating a larger amount of food than most
people would eat under similar
circumstances that must occur, on
average, at least once per week for 3
months

Presents symptoms of an eating disorder
that cause clinically significant distress
and impairment that do not meet all of
the criteria of a specific eating disorder

Recurrent episodes of night eating
characterized by eating after awakening
from sleep or by excessive food
consumption after the evening meal

Presents symptoms of an eating disorder

that cause clinically significant distress

and impairment where there is not
insufficient information to make a full
diagnosis




Similarities and differences between
disordered eating and eating disorder.

Disordered Eating Eating disorder

a term used to describe
the behaviour patterns

has specific criteria that
have been developed by
extensive research

rapid approach to food

skipping meals

less frequent
and
severe symptoms

more frequent
and
severe symptoms

frequent dieting

excessive exercising

calorie purging —
laxative/diuretic use

largely influenced by diet
culture

may lead to serious
health

consequences,
including death

self-induced vomiting

may progress to
eating disorders

binge eating

DZIEWA M et al. Nutrients. 2023 Sep 12;15(18):395



Polycystic Ovary Syndrome (PCOS)

» 1in 8 women of reproductive age
» more than 170 million women worldwide

summary recommendation related diagnosis in PCOS (Christ and Cedars, 2023).

Feature Recommended diagnosis

Biochemical Elevated concentrations of total or free testosterone, or calculated
hyperandrogenism free androgen index (FAI) or bicavailable testosterone (BioT)

Clinical Modified Ferriman-Gallwey score between 24 and 28, indicative of
hyperandrogenism pronounced clinical manifestations of hyperandrogenism, such as

hirsutism
Oligo-anovulation Oligo-amenorrhea, characterized by menstrual cycles exceeding 35

days in length or fewer than 8 cycles per annum

F : Policystic ovaries only
G : Ovulatory dysfunction only

Polycystic ovarian Presence of > 20 antral follicles in one or both ovaries, or an ovarian
morphology volume exceeding 10 em®
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Polycystic Ovary Syndrome (PCOS): condizione che interessa numerosi sistemi endocrini e
metabolici, influenzando assetto ormonale, metabolismo,

salute mentale, cute e funzione riproduttiva.
PCOS cambia nome:
nasce la PMOS
(Polyendocrine Metabolic it
Ovarian Syndrome) i

The Lancet , 2026
(DOI: 10.1016/50140-6736(26)00717-8).

High blood Irregular
pressure ' periods
T 4
may be associated ,
S y
-

to

Eating Disorders (psychological conditions affecting behaviors)
and

Nutritional Disorders
(physiological states caused by dietary excess, deficiency, or metabolic issues)



Increased Prevalence of Binge Eating
Disorder and Bulimia Nervosa in Women
With Polycystic Ovary Syndrome (PCOS):

A Systematic Review and Meta-Analysis
Cooney LG et al. JCEM 2024, vol 109, n.12

“1352 articles identified, 20 were included, with a total of 28922
women with PCOS and 258619 controls”

Women with PCOS were

1.5 to nearly 3 times more likely
to have an eating disorder

than those without the condition

PCOS is associated with
disordered eating/eating disorders

Disordered eating defined as a score above the
predefined cutoff from each specific screening

tool’s scoring criteria

Table 1. Diagnostic characteristics of eating disorders (5)

Pica

Rumination disorder,

Avoidant/restrictive food
intake disorder

Anorexia nervosa

Bulimia nervosa

Binge eating disorder

Other specified feeding or
eating disorder (OSFED)

Night eating syndrome (under
category of OSFED)

Unspecified feeding or eating
disorder (UFED)

Persistent eating of nonnutritive, nonfood
substances over the period of at least one
month

Repeated regurgitation of food over the
period of at least 1 month, not
attributable to gastrointestinal issues or
other medical conditions

Eating disturbance related to avoidance or
lack of interest in food leading to failure
to meet nutritional and/or energy needs

Restriction of energy intake leading to
lower body weight as well as fear of
gaining weight and a disturbed
perception of body image and weight

Episodes of binge eating combined with
compensatory behaviors to prevent
weight gain, such as self-induced
vomiting; misuse of laxatives, diuretics,
or other medications; fasting; or
excessive exercise

Eating a larger amount of food than most
people would eat under similar
circumstances that must occur, on
average, at least once per week for 3
months

Presents symptoms of an eating disorder
that cause clinically significant distress
and impairment that do not meet all of
the criteria of a specific eating disorder

Recurrent episodes of night eating
characterized by eating after awakening
from sleep or by excessive food
consumption after the evening meal

Presents symptoms of an eating disorder
that cause clinically significant distress
and impairment where there is not
insufficient information to make a full
diagnosis

(5) American Psychiatric Association. Feeding and eating

disorders.

In: Diagnostic and Statistical Manual of Mental Disorders. 5th
ed. American Psychiatric Association; 2022.



Polycystic Ovary Syndrome (PCOS) and Eating Disorders

A Any Eating Disorder B Bulimia Nervosa
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PCOS had higher odds of
bulimia nervosa (OR:1.34 [1.17, 1.54], 5 studies)
binge eating disorder (OR: 2.09 [1.18, 3.72], 4 studies)

but not anorexia nervosa (OR: 0.94 [0.69,1.28], 3 studies)

Cooney LG et al. JCEM 2024, vol 109, n.12



Polycystic Ovary Syndrome (PCOS)
and Disordered eating

A Mean Disordered Eating Scores B

Disordered Eating

C Mean NEQ Scores

D (95% CI) Wesgnt

.- 031{006.0.56) 4520

o 0.36 (0.08,0.80) 14.42

e 0.26(0.01,052) 40.36

0 029 {0.13,048) 100.00

POCS had higher :
> Mean disordered eating scores and odds of disordered eating
(disordered eating scores above questionnaire cutoff)
(SMD: 0.52[0.28, 0.77], 13 studies) and (OR 2.84 [1.0, 8.04], 8 studies)
» Mean night eating questionnaire (NEQ) (SMD: 0.29 [0.13, 0.46, 3 studies)

Cooney LG et al. JCEM 2024, vol 109, n.12



Polycystic Ovary Syndrome (PCOS)
and Disordered eating

D Mean Disordered Eating Scores, by BMI

Disordered eating scores were higher in

the PCOS group 5 o8
in both the BMI < 25 kg/m2 analysis -
(SMD: 0.36 [0.15, 0.58], 5 studies) NUSTVE o

and the BMI = 25 kg/m2 analysis

(SMD: 0.68 [0.22, 1.13], 4 studies)

No studies reported he prevalence of P, - <
eating disorder diagnoses stratified by N a5 o & .

!

BMI.

suggesting an influence of PCOS diagnosis on disordered eating
independent of BMI

Cooney LG et al. JCEM 2024, vol 109, n.12



Polycystic Ovary Syndrome (PCOS):

No studies reported on

pica, rumination disorder, avoidant/restrictive food intake
disorder, or other specified feeding or eating disorder (OSFED)
Unspecified feeding or eating disorder (UFED) (other than night
eating syndrome).

Only one study reported prevalence of night eating
syndrome and did not find a difference between groups

Cooney LG et al. JCEM 2024, vol 109, n.12



TABLE 2

Prevalence and EtIOIOgy of Prevalence of EDs in PCOS and in females in the global general

Eating Disorders in Polycystic population
Ovary Syndrome: Eating disorder PCOS (%) General
A Scoping Review Do
Any eating disorder 062 3.81-7.8 [33,37]
Binge eating disorder 1.4-42 1.03-3.8 [33,34,37,38]
Bulimia nervosa 0-12 0.41-1.5 [33,34,37]
Anorexia nervosa 0-3.5 0.23-2.8 [33,37,41,43]
Other specified feeding
Prevalence of any ED in PCOS oreating disorder ,
Atypical anorexia nervosa 0 0.35 [37]
ranged from 0% to 62% Low-frequency bulimia nervosa 9.4 0.44 [37]
Low-frequency binge 16 0.38 [37]
eating disorder
L. . Purging disorder 1.2 0.23-0.60 [34,37]
Bulimia nervosa in 30% of cases  night eating syndrome 12.93 1.6 [42]
Avoidant/restrictive food N/A Unclear [31]
intake disorder
Binge ED 3-f0|d h|gher Rumination disorder N/A Unclear [31]
Pica N/A Unclear [31]

compared with controls.

Women with PCOS were 3—-6-fold
more likely to have an ED compared
with controls.

Anorexia nervosa (AN) and other specified feeding or ED (such as night eating syndrome)
were not reported to be higher in PCOS

Lalonde-Bester S et al. Advances in Nutrition 15 (2024)



Multifactorial etiology of eating disorders in PCOS

GENETIC/EPIGENETIC
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Hyperandrogenemia

Anxiety & Depression Insulin Resistance

Body Dissatisfaction
Low Self-Esteem
Emotional Distress

>

CCK, cholecystokinin: GLP-1, glucagon-like-peptide-1.

&

Hyperinsulinemia
Adiposity (leptin)
Intestinal Peptides (CCK,
GLP-1, ghrelin)

Gut Dysbiosis

J

Lalonde-Bester S et al. Advances in Nutrition 15 (2024)
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PCOS: Multifaceted Contributors, Mechanisms, and Psychological Impacts
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Multifactorial etiology of eating disorders in PCOS

Why are PCOS and eating disorders linked?

1. Insulin resistance and intense hunger

Many women with PCOS have insulin resistance, which can cause
frequent hunger, sugar/carbohydrate cravings, blood sugar fluctuations,
and loss of control over eating.

2. Weight stigma is a common experience for women with PCOS and
that it is detrimental to mental health, including risk of disordered eating

PCOS symptoms (weight gain, difficulty losing weight, acne, hirsutism)
can lead to body shame, repetitive dieting, food restriction, and yo-yo
eating.

3. Anxiety and depression
PCOS is associated with a higher prevalence of anxiety, depression, and
chronic stress, which are known risk factors for eating disorders.



' SINDROME DELL'OVAIO

POLICISTICO

« cicli irregolari

« acne

* irsutismo

* aumento di peso

« resistenza insulinica
» stanchezza costante
+ sbalzi d'umore

CONVIVO osm Tomo con
un corpo che mi sembra

+ il disagio nel mio corpo
* la solitudine
¢ la paura del giudizio

DISTURB! ALIMENTARI|
« restrizione

* sensi di colpa

« controllo

* paura di
* ossessione per il cibo

* immagine corporea
distorta.

COSA DESIDERO

Individuals wit PCOS

have a high risk of eating disorders
(EDs), in particular

Binge ED and bulimia nervosa.

Further studies are required to explore the
range of EDs in PCOS, particularly
atypical anorexia nervosa.

Early identification and management of an
ED may prevent significant negative
impacts on quality of life and health in
those with PCOS.




Eating Disorders and Diabetes Mellitus

Prevalence of Common Eating Disorders in Patients With Type 1 Diabetes Mellitus, Type 2 Diabetes Mellitus, and the General

Population.®1219-22
Prevalence

Eating Disorder General
Anorexia 0.27%® ’ 0.06%, 0.6%"°
Bulimia nervosa 1.73%° ’ 0.69%,° 1.0%19
Binge eating disorder i Up to 25%2° 2.8%1°
Diabulimia (specific to DM) Up to 76%>" ’ ’
Avoidant restrictive food intake disorder . ’ 0.5%-5%%
Disordered eating # Up to 24%'2 " i

bereviations: DM, diabetes mellitus; DM1, type 1 diabetes mellitus; DM2, type 2 diabetes mellitus.
Not applicable, or no available literature available.
8Mannucci et al. 2005 provides prevalence from a meta-analysis of female subjects.

19 . v
Hudson et al. 2007 provides data on lifetime prevalence. . . . .
d p Fried H et al. American Journal of Lifestyle Medicine, 2025

#Disordered eating refers to a spectrum of problematic eating behaviors and
distorted attitudes towards food, weight, shape, and appearance



Patients with insulin-dependent diabetes (both type 1 and type 2).

Prevalence of eating disorder symptoms in people with insulin-dependent-
diabetes: a systematic review and meta-analysis

Adults with insulin-
dependent diabetes

Lk

Meta-analysis of 45
studies, 11592 subjects
and 2521 cases of
disordered eating

PREVALENCE

Overall G 24 %
DEPS-R - 27%

Insulin omission 21 %

The most frequently used screening tool,
Diabetes Eating Problem Survey (DEPS-R),
was used in 20 studies.

Other tools used in more than one study were
EAT-26 and EAT-40 (Eating Attitudes Test),
EDE-Q (Eating Disorder Examination
Questionnaire), EDI (The Eating Disorder
Inventory), EDE (semi-structured interview
Eating Disorder Examination), SCOFF
(questionnaire of the acronyms Sick, Control,
One, Fat, Food), DSED (Diagnostic Survey for
Eating Disorders), and QEWP (Questionnaire
on Eating and Weight Patterns).

Eating disorder symptoms affect 24 % of patients with insulin-dependent diabetes

The prevalence of EA was higher in females than in males

Prevalence of insulin omission in adults with insulin-dependent diabetes is 21 %.

Niemela PE et al. Eating Behaviors Volume 53, April 2024,



Patients with insulin-dependent diabetes (both type 1 and type 2).

The Diabetes Eating Problem Survey-Revised (DEPS-R) is the most
prominent diabetes-specific self-report measure, including 16 items on
dietary habits, diabetes control, insulin misuse and other unhealthy
compensatory behaviours for weight management,

where a total score of 220 suggests further ED assessment.

Threshold =220 identifies most cases (sensitivity 87.5%) with an ED.
However, specificity is moderate with 60.4%, hence the false positive
percentage is high with 39.6%

Even though DEPS-R is the most widely used screening tool,
it has not been validated against a measure of disordered eating

Haugvik S. et al. Diabetic Medicine, 2025



Eating Disorders and Type 1 Diabetes

Prevalence of AN with/without diabetes in
females

Meta-analyses from 2005 and
2013 indicate mixed results
regarding the connection between
EDs and T1D;

the former found that bulimia
nervosa is significantly

associated with T1D, « Diabetic = Non-diabetic
Whlle the Iatter Showed an Prevalence of BN with/without diabetes in
insignificant association between females

EDs and T1D.

Non significant association with
Anorexia Nervosa (AN)




Association Between Type 1 Diabetes Mellitus and Eating
Disorders: A Systematic Review and Meta-Analysis

Diabetes Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
1.1.1 Combined Questionnaire
Garcia-Reyna 3 98 7 5N 1.4% 2,50 [0.66, 9.49) ™1
Robertson 1990 2 56 1 60 07% 214(0.20,22.98] 1990 —
Engstrom 1999 6 89 0 89 03% 13.00[0.74,227.36) 1999 >
Jones 2000 36 356 49 1098 16.3% 2.27[1.50,3.43] 2000 il
Colton 2004 8 1 3 303 1.0% 8.00(2.16,29.58] 2004
Svensson 2007 0 109 0 139 Not estimable 2007
Smith 2008 1" 40 8 76 37% 261[1.14,5.97) 2008 e
Troncone 2019 18 54 1 54 75% 164 (0.86,3.13] 2019 T
Subtotal (95% CI) 903 2390 30.9% 247 [1.84,3.32) %
Total events 84 79

Heterogeneity. Chi*=6.15,df=6 (P=0.41),F=2%
Test for overall effect: Z= 5.99 (P < 0.00001)

1.1.2 DM Validated Questionnaire

Engstrom 1999 6 89 0 89 03% 1300(0.74,227.36) 1999 g
Jones 2000 36 356 49 1098 16.3% 227 [1.50,3.43] 2000 e

Colton 2004 8 101 3 303 10% 800[216,29.58) 2004

Svensson 2007 0 109 0 139 Not estimable 2007

Subtotal (95% CI) 655 1629 17.6% 2.80[1.91,4.12) 3

Total events 50 52

Heterogeneity. Chi*= 4.59, df=2 (P=0.10), F= 56%
Test for overall effect Z= 5.25 (P < 0.00001)

1.1.3 Generic Questionnaire

Garcia-Reyna 3 98 7 5M 1.4% 2.50 [0.66, 9.49) =
Robertson 1990 2 56 1 60 0.7% 2.14[0.20,22.98] 1990 —

Smith 2008 1" 40 8 % 37% 261[1.14,597] 2008 T
Troncone 2019 18 54 1" 54 75% 1.64 (0.86,3.13) 2019 T
Subtotal (95% CI) 248 761 13.2% 2.03 [1.27,3.23) B>
Total events 34 27

Heterogeneity. Chi*= 0.88, df= 3 (P = 0.83), F=0%
Test for overall effect: Z= 298 (P = 0.003)

Significant association between the diabetes group and an increased
incidence of ED compared with the control group
(RR=2.47, 95% Cl=1.84-3.32, p-value <0.00001).

Dean YE et al,. Endocrinol Diabetes Metab. 2024



Association Between Type 1 Diabetes Mellitus and Eating
Disorders: A Systematic Review and Meta-Analysis

Diabetes Control Odds Ratio Odds Ratio
. Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
I n Creased rl S k Of 1.4.1 Combined Questionnaire
Engstrorm 1898 0 89 0 89 Not estimable
Garcia-Reyna 0 98 0 57 Not estimable
Jones 2000 5 356 5 1098 42.3% 3.11([0.90,10.82) T—i—
Robertson 1990 1 56 1 60 16.6% 1.07[0.07,17.57)
H H Smith 2008 [} 40 4 76 41.1% 3.18(0.84,12.00) —
u | m | a e rvosa Subtotal (95% Cl) 639 1894 100.0%  2.80 [1.18, 6.65] -
Total events 12 10
—_— 0 —_ it OhiE = - - =
(RR - 280, 95 /0 CI - 1 . 1 8—665, Heterogeneity: Chi*= 0.51, df= 2 (P= 0.77); F= 0%
Testfor overall effect: Z= 2.33 (P = 0.02)
p_ 002) Total (95% Cl) 639 1894 100.0%  2.80 [1.18, 6.65] -
Total events 12 10
Heterogeneity: Chi*= 0.51, df= 2 (P= 0.77); F= 0% b t y {
o o 0.01 0.1 10 100
Testfor overall eﬂ'e;t, Z=233(P= 0.02_) DM Control
a n Testfor subaroun differences: Not applicable
FIGURE4 | Bulimia nervosa.
Diabetes Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Roohafza 2016 49 313 110 412 289 325 1000% 0.78 [0.12,1.44]
Yu-Yun 2009 3.77 256 71 196 13 71 00% 1.81[-2867,3229 + >
Total (95% CI) 181 396 100.0% 0.78 [0.12,1.44] e
Heterogeneity: Chi*= 0.00, df=1 (P = 0.95); F=0% t + t

5
2 a0 1 2

Binge Eating FI;zS;:r_OVTra]: e:ec.tZ:bz.Hl:(Z;:::) Diabetes Control
(RR=1.53,95% Cl =1.18-1.98, p =0.001). S

Diabetes Control Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
1.19.1 Combined Questionnaire l »
Engstrom 1999 3 89 0 89 0.5% 7.24(0.37,142.29) > L~
Jones 2000 108 361 251 1114 96.7%  1.47[1.13,1.91) -
Smith 2008 5 40 4 76 27% 257(0.65,10.17) -
Subtotal (95% CI) 490 1279 100.0% 1.53 [1.18,1.98] <
Total events 116 255

Heterogeneity: Chi*=1.69, df=2 (P=0.43); F= 0%
Testfor overall effect: Z= 3.22 (P = 0.001)

Total (95% CI) 490 1279 100.0%  1.53[1.18,1.98] V'S R4
Total events 116 255

Heterogeneity: Chi*= 1.69, df= 2 (P = 0.43); F= 0% t u t { o

Testfor overall effect: Z= 3.22 (P = 0.001) 001 01 S R 10 100 2

Testfor subaroup differences: Not applicable
FIGUREG6 | Binge eating.
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Anorexia Nervosa
No statistically significant difference between the diabetes group and the
control group (RR=3.27, 95% CI=0.13-1.95, p-value =0.47)

No statistically significant difference between the diabetes and control
groups regarding the prevalence of a variety of DEBs.

These include laxative use (RR, 1.85; 95% CI, 0.99-3.45; P =.06),
diuretic misuse (RR, 0.76; 95% CI, 0.05-12.56; P = .85),

and vomiting (RR, 0.97; 95% CI, 0.39-2.38; P =.94).

Dean YE et al,. Endocrinol Diabetes Metab. 2024



Aggiungere un pie
di pagina

Anorexia Nervosa (AN)

Prevalence of AN with/without diabetes in

Some studies have shown an increased females
risk of eating disorders, in individuals with
diabetes, but the prevalence rates of
comorbid AN with diabetes may not
necessarily be significantly higher than in
patients without diabetes

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

The lack of stability and regularity in the patient’s eating pattern is a
common link between both disorders

DZIEWAM et al. Nutrients. 2023 Sep 12;15(18):395



Association Between Type 1 Diabetes Mellitus and Eating
Disorders: A Systematic Review and Meta-Analysis

The only Disordered eating behaviors (DEBs) to exhibit any significant
association was insulin omission or misuse
showing an overall prevalence of 10.3% (95% ClI, 8.1%-13.0%) i

Insulin misuse (females vs. males).

Experimental  Control Risk Ratio Risk Ratio Pl | i Risk R Risk Rl
Study or Subgroup  Events Total Events Total Weight M.H,Fixed, 5% CI Year M4, Fixed, 95% CI ey o < ls, - ; ',S alIo‘
Fairbum 1991 16 0 46 305% 21.36(1.30,351.29) 1991 — SlydvorSubgroup Events  Total Events Total Weight M.H,Fixed, 95%Cl Year M-H, Fixed, 95% CI
Aokard 2008 TOM 1 THOBS% 730090578 208 —— Fairbum 1991 &80 46 355% 7.69(043,130.17) 1991 N L B
Ackard 2008 § 10 1 73 G45% 521(062,4352) 2008 —4—
Total (954.C) 4 19 1000% 1229(2.32,6609) i
Total erents 19 f Total (95% Cl) 124 119 100.0% 6.09(1.10,33.82) B
Heterogeneily Ch=0.39,df= 1 (P= 0.83) F= 0% }U,UI UH 1 I%U 100{ Total events 9 1
Testforoveraleffest Z= 2.5 (= 0.003) Fomale Mt Heterogeneily. Chi*= 0.05, df=1 (P = 0.83); F= 0% F y } {
, 001 01 1 10100
Testfor overall effect Z= 207 (P= 0.04) Female lal

Insulin omission (females vs. males).

o o Insulin Misuse to Loose
Significant association between the fel Weight Leads to Diabulimia
well as increased insulin misuse, comy

WAz madindia nat
LA III'»,AL<-[ILAI~_A Kll‘»-\

Dean YE et al,. Endocrinol Diabetes
Metab. 2024



Insulin Misuse to Loose
Weight Leads to Diabulimia

vyw.medindaia.net

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

Prevalence
10-20% of adult population (women)
30-40% of adolescent and young people with type 1 DM

Diabulimia has its roots in the insecurity typically associated with childhood and
adolescence, which finds a perfect trigger in living with a chronic disease like type 1

diabetes.
However, it can persist into adulthood and appear at any age, any time after the

diagnosis of diabetes, and even in men.



Contributing Factors to the Development of Diabulimia _ —=

| }
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Emphasis on Food -
Necessary emphasis on food and dietary restraint (including carbohydrate counting and meal planning)
that creates an unhealthy focus on food, numbers and control.

Weight gain associated with insulin treatment

Emotional demands of chronic iliness

» Increased risk of eating disorders in women with type 1 diabetes may be related
to the complex and constant requirements of diabetes management and to the
influence of living with a chronic medical condition.

« Psychological and emotional effects of having to manage a chronic medical
condition with anxiety and depression common with both type 1

Need for control (with a disease that is not completely controllable)
Need for perfection, frustration and a sense of failure.

An eating disorder that is present prior to the diagnoses of diabetes.
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Diabulimia

Reducing or omitting insulin can have severe consequence

Insulinopenia causes:
* reduced peripheral glucose utilization
* increased lipolysis
 ketone body production
« osmotic dehydration

—

Ro\Piol

Aggiungere un pie
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di pagina Higk
Blood
Sugars

DIABULIMIA Frequent
SYMPTOMS Urination
Low
Sodium & .
Potassium Social
Clinical effects: Isolation

Pedace & Nutrition

» weight loss
* glycemic instability
» metabolic deterioration

Acute Complications

» Diabetic Ketoacidosis (DKA)
* Hypoglicemia

« Electrolyte imbalances

» Refeding syndrome

Increased risk of death

Chronic Complications

« Early Diabetic Retinopathy

* Nephropathy

* Peripheral Neuropathy

* Increased Cardiovascular Risk
Decreased bone density and
pathological bone fractures




Insulin Misuse to Loose
Weight Leads to Diabulimia
Warning signs:
* Persistently elevated HbA1c ,
- Frequent hospitalizations for DKA S ]
- Rapid weight changes DR
* Insulin omission

Diagnostic tools:

* DEPS-R (Diabetes Eating Problem Survey-revised)
« EDE-Q (Eating Disorder Examination Questionnaire)
« Multidisciplinary clinical interview

Multidisciplinary Approach

Management should involve:
Endocrinologists
Psychiatrists

Psychologists

Dietitians

Diabetes educators




Diabulimia — a diagnostic and therapeutic
challenge in the Emergency Department

Details in the history and physical exam of a patient with
IDDM that should raise the clinician’s suspicion of diabulimia

History of depression, anxiety

or an eating disorder - ]
Significant weight loss 'n;; /7
Excessive focus on calorie intake, body £ Jik
shape, body weight and appearance ' “'Jg

Missing follow-up appointments

Recurrent hospital admissions with

diabetic ketoacidosis (DKA)

Persistent hyperglycemia

High HgA1lc

Complications of poorly controlled IDDM Atriham AM et al,
Amenorthea (females) or poor s S
virilization (males) MEDICINE 2024;7(1):57-62

Refusing to be weighed




T1DM patients are at an
increased risk of eating
disorders, regardless of
whether DM-validated or
generic questionnaires were
used.
T1DM patients exhibited a
significantly elevated risk of
insulin omission/misuse.

insulin

Dean YE et al,. Endocrinol Diabetes Metab. 2024



Three level models describing the development of eating
disorders in type 1 diabetes mellitus.

Eating

disorders Depre s y
\ / Orit Pinhas-Hamiel
World J Diabetes. 2015

The outer circle delineates the premorbid status.
The middle circle delineates weight changes at diagnosis and with initiation of treatment.

The inner circle includes factors associated with the management of T1DM that predispose to eating
disorders.

Dashed arrows imply that the specific factor extends on all levels. T1DM: Type 1 diabetes mellitus;
BMI: Body mass index.



Three level models describing treatment modalities of eating disorders in type
1 diabetes mellitus.

The outer circle addresses treatment for premorbid variables.

The middle circle delineates.

The inner circle includes factors associated with the management of
T1DM that predispose to eating disorders.

T1DM: Type 1 diabetes mellitus.



Eating Disorders and Type 2 Diabetes

Systematic review including 12 cross-sectional studies.

people with T2DM
> High risk of eating disorders

v" binge eating disorders (BED) 2.5-29.6%
v" night eating syndrome (NES)1.6-8.4%

No data were available on the prevalence of bulimia and anorexia
nervosa.

Having eating disorders in T2DM was associated with a low level
of psychological well-being, greater depression, anxiety
symptoms, and high levels of BMI and HbA1c.

Celik Esmer et al. Journal of Eating Disorders (2025



Eating Disorders and Type 2 Diabetes

Table 2 |dentified eating disorders factors based on regression and correlation analysis

Factors Studies
1 2 3 4 5 6 7 8 9 10 11 12
Age R*| R¥| R¥|
BMI R¥| R*/ R*/ R*/
HbAlc>6.5% R¥| R*/ R*/ R¥|
Gender (Female) R*/ R*/ R*/ R*/ R*/ R¥|
Diabetes duration RY|
Age at diabetes diagnosis R¥| R¥/ R*/
Depression symptoms R*| R*/ R*/ R¥| R*/
Anxiety R*/
Emotional wellbeing R¥/ R*/
Social life R¥/
Body image dissatisfaction R¥/ R*/
Sleep disruption R¥|
Eating plan adherence R¥/
Self-efficacy R*/
Education R*/

R, reported; *, significant; /, correlation analysis; |, regression analysis; _, not reported

Factors positively associated with eating disorders in T2DM
* Gender (female),
 HbA1c level, diabetes duration, and younger age at diagnosis

» Pychological and social factors
depression and anxiety symptoms, shame and body image dissatisfaction

Celik Esmer et al. Journal of Eating Disorders (2025



A retrospective cohort study included 1,896,493 adults aged 220 years

High incidence of eating disorders (ED) in individuals with type 2 diabetes

and their association with cardiovascular and mortality risks

Cumulative incidence of ED in the genaral population, type 2 Assoclation betwean ED and risks of all-causa mortality and CVD outco

diabetes participants with and without insulin in type 2 diabetes: time-varying Cox regresslon
— aHRE .57 1 aHR 1.88 |
Paople withou! dinbetes - (2,30, 2.57) (144, 198}
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* Conclusion: Incident ED accurred more frequently among insulin users, Both ED and type 2 diabetes were associated with increased
risks of all-cause mortality and composite CVD, underscoring the need for early diagnosis and integrated clinical managemsant

So Hyun Cho et al. Diabetologia 2025

Type 2 diabetes group demonstrated an increased incidence of ED (adjusted HR [aHR] 1.20 [95% Cl 1.12, 1.28]) compared with the general population.
The incidence of ED was higher among insulin users (aHR 1.30 [1.09, 1.54]) than among non-insulin users (aHR 1.18 [1.11, 1.27]).

The type 2 diabetes with ED group showed an increased rate of all-cause mortality (aHR 2.57 [2.30, 2.87]), composite CVD (aHR 1.68 [1.44, 1.96]), CV-
related mortality (aHR 2.68 [1.94, 3.70]), and CV-related hospitalisation (aHR 1.61 [1.37, 1.89]




Eating Disorders and Diabetes

Type 1 Diabetes

Patients with type 1 diabetes have a higher prevalence of eating disorders
compared with the general population.

Intensive focus on carbohydrates, weight, and insulin management may
contribute to disordered eating behaviors.

Risk Factors

. Body dissatisfaction

. Adolescence

. Anxiety and depression

. Social pressure regarding body image

Type 2 Diabetes
Obesity, emotional eating, and binge eating disorder are strongly
associated with type 2 diabetes and insulin resistance.



Eating Disorders and Diabetes

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.

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.

Multidisciplinary Approach

Management should involve:

e Endocrinologists

e Psychiatrists

e Psychologists

e Dietitians

e Diabetes educators



Eating Disorders and Thyroid Diseases

Hypothalamic-

thyroid axis 3 > ; T3 TRH
: — | Appetite regulation| — Anorexia Nervosa
3 TSH
influence on feeding “.:. , ~
- o behaviour, food intake * ¢ ¢
/ and expression of
hypothalamic appetite-
N regulating peptides
&
Energy balance | Disordered
o " —:@ Eating
2 0O regulation of resting -/

O metabolic rate and 3 -
energy expenditure via *

cellular respiration,
thermogenesis and lipid

turnover
: 1:".-- |
Mood regulation | “ Bulimia Nervosa *Ts TRH
Binge Eating
influence on serotonin Obesity T4 I'SH
and norepinephrine
neurotransmission

Thyroid alterations occur in patients with ED, both underweight and overweight, and
represent a continuum of changes depending on the severity and time course of the
disease involving the endocrine system.

Calcaterra V et al.Front. Nutr., 29 September 2023



Eating Disorders and Thyroid Diseases

Thyroid disorders can trigger psychological symptoms similar to eating disorders

Hyperthyroidism:

Excess thyroid hormones accelerate the metabolism and cause significant
involuntary weight loss, anxiety, and tachycardia.

Fear of weight regain or compulsive hunger due to accelerated expenditure can
trigger restrictive or purgative eating

Hypothyroidism:

A slowing of the thyroid promotes water retention and moderate weight gain.
This increase, although mild, can cause significant psychological distress and
push patients into drastic and uncontrolled diets.



Eating Disorders and Thyroid Diseases

A few old studies suggest an increased prevalence of eating disorders in
women with thyroid diseases

Krahn 1990, Tiller 1994

Surreptitious levothyroxine use (thyroiditis factitia) might be seen in adolescents with an
eating disorder who have access to levothyroxine medication.

Avila et al Lancet Child Adolesc Health 2019



Eating Disorders Associated with Craniopharyngioma

Hypothalamic Obesity

Hypothalamic obesity in patients with craniopharyngioma is characterized

by:

*Hyperphagia

*Reduced energy expenditure

*Rapid and severe weight gain

*Resistance to conventional diet and exercise interventions

HYPOTHALAMIC

—

Altered satiety signals
(Ghrelin, Leptin, PYY, GLP-1,
Oxytocin)
$
Hyperphagia
. . Hypopituitarism
Patients often develop obesity e

Inadequate hormonal

shortly after surgery or tumor replacement (thyroid, GH,
. gonadal) or cortisol over
progression. replacement

SEVERE

OBESITY

DAMAGE | s

Increased parasympathetic tone

Hyperinsulinism

Circadian rhythms’ disturbances
Daytime sleepiness
Neurological and visual deficits
Psychosocial difficulties

4

Reduced physical activity

1)

Reduced sympathetic tone

&

Decreased Energy Expenditure



Hypophagia ‘ Decreased REE
\
Hyperphagia " |  pocraased
activity
Dietary support® . |

Increase REE by stimulants,
eg: dexamphetamines”

I

Eating Disorders Associated with Craniopharyngioma

Increase muscle mass Dyﬂexermso‘:
Lifestyle coach™
Buddy'

Psychological support®
Dietary support?
1
Methylphenidate® |
Dexamphetamines®
GLP-18
Setmelanotide®

Lifestyle coach® |
Psychology®

!

Temperature diary”
Preventive measures'

Hyperfunction
- hpuse conol” | Primary soep
disturbance Hypothermia
Hypofunction
Initiative Secondary sleep — |
loss disturbance Hyperthermia CPP management®
IGF-1 monitoring®
' Psycﬁology‘
s -
w : " Temperature diary*
‘Reier to sleep expert” | Preventive measures®
Modafinil“ Active heating pads'
Melatonin® J '

Hormonal
substitution
therapy
*IGF-1>0 SD'

0SA management”

Psychosocial support

Desmopressine or hydrocortisone adjustments®

*FT4 in upper 3rd quartile®
*Low-normal hydrocortisone dose
“Timely start testosterone*
*Adipsia: sodium measurements®




Eating Disorders Associated with Craniopharyngioma

Hyperphagia and Food-Seeking Behavior

Many patients exhibit compulsive eating patterns, impaired satiety, and
abnormal food-seeking behaviors

These symptoms resemble binge-eating disorder
but are primarily driven by hypothalamic injury rather than
psychiatric pathology alone.
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Corticosteroid and Eating Disorders

Chronic Stress

Activation of HPA Axis
Short Term Sustained
Stress Cortisol
Management “— gacretion

HO, OH
Prolonged stress D -
exposure !

l .

Hypothalamus Lo ’ Overactivate Impairs
0 ' . . . H
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Major

Adrenal gland\\\ B CORT, | Depressive 0
Disorder 0

Chronic glucorticoid excess causes abnormalities in key brain areas such as the
hippocampus and amygdala, which are implicated
in mood and anxiety disorders, psychosis, conditions like post-traumatic stress disorder

(PTSD) and eating disorders.
Nasereddin L et al. Diseases 2024, 12,



Corticosteroid and Eating Disorders

Anorexia nervosa,

prolonged malnutrition leads to hyperactivation of the HPA axis,

resulting in elevated cortisol levels as the body attempts to maintain glucose
homeostasis during periods of low energy availability.

This state of hypercortisolemia may predispose individuals with AN to

complications related to stress regulation, including the development of mood
disturbances.

Nasereddin L et al. Diseases 2024, 12,



Corticosteroid and Eating Disorders

Corticosteroids, known to increase appetite and promote weight gain, can be
particularly concerning for individuals with eating disorders

Long-term corticosteroid use may exacerbate body image concerns and lead to
psychological distress in individuals predisposed to eating disorders

Although rare, cases of eating disorders emerging after corticosteroid therapy
have been reported,

likely linked to corticosteroid-induced mood disturbances, such as depression,
which can amplify disordered eating behaviors

It is essential for healthcare providers to educate patients about the potential

side effects of corticosteroid therapy, including weight gain, to mitigate the
psychological impact on individuals at risk for eating disorders.

Nasereddin L et al. Diseases 2024



Corticosteroid and Eating Disorders

Glucocorticoid excess may impair hormonal appetite signaling
and, consequently, eating control in the context of obesity

m’umed Appetite Signaling \

Leptin Adiponectin
3 Insulin GLP-1 T
Obesity -— Ghrelin PYY ammd Glucocorticoid Excess
NPY

Hedonic Food Reward Homeostatic Satiety Signaling J Mood

Susceptibility to Rewarding Properties of (Highly Palatable) Food

External and Emotional Eating T

Nasereddin L et al. Diseases 2024, 12



ll] L‘O“llbﬂl’ﬂliollc con PELLE ADUNANZE
[T - PR

UOC Formazione e
Socidda Processi della Docenza Integrata NEDICO-CHIRURGICA
Pedico Mw DI FERRARA

i ferrara dal 1846

Con 1l Patrocinio di Slﬁdca '“. ,

GRAZIE PER LA

[ENZIONE

GLL STy
.G )
' 2

&

ORIVERS,
Vayyu3d




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46
	Diapositiva 47
	Diapositiva 48
	Diapositiva 49

