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ABSTRACT

Introduction: Eating disorders are closely related to men-
tal status, and individuals with diabetes have a significantly
increased risk of developing an eating disorder.

Objective: This study aims to evaluate the possible asso-
ciation of cognitive restriction, uncontrolled eating, emotional
eating factors, and eating disorders with depression in indi-
viduals with diabetes.

Methods: A cross-sectional study was carried out on 132 pa-
tients who were diagnosed with diabetes between 2022 and
2024 in the Internal Medicine outpatient clinic of a university
hospital in Tirkiye. The Beck Depression Inventory (BDI) was
used to assess the depression status of individuals, the Three-
Factor Eating Questionnaire (TFEQ-R18) to measure eating
habits, and the Night Eating Questionnaire (NEQ) to obtain in-
formation about night eating behavior. All anthropometric mea-
surements were taken by the researcher.

Results: It was determined that there was a ‘mild de-
pression’ state in both the Type 1 diabetes patient group
(14.10+£8.26) and the Type 2 diabetes patient group
(14.74£7.64). A linear, moderate, and significant correla-
tion was found between BDI scores and NEQ scores in in-
dividuals with type 1 diabetes (r=0.547, p<0.001). In indi-
viduals with type 2 diabetes, an inverse, moderate, and
significant correlation was found between BDI scores and
cognitive restriction scores (r=-0.406, p=0.029). For the in-
dividuals in the two groups, statistically significant differ-
ences were found in the scores obtained from the BDI,
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NEQ, and TFEQ-R18 in terms of the history of mental illness
and obesity, diabetic diet, and hypoglycemia (p<0.05).

Conclusions: In this study, it has been shown that the ef-
fect of mental illness and obesity history on current eating be-
havior may be on night eating behavior, cognitive restriction,
and uncontrolled eating. It is likely that compliance with the
diabetic diet and prevention of hypoglycemia will be reflected
in eating behavior and anthropometric measurements.
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INTRODUCTION

Eating disorders include a wide range of unhealthy and
dangerous eating attitudes and behaviors (rigid attitudes and
irrational beliefs about foods such as good and bad)?. The risk
of developing eating disorders is high, especially in chronic
diseases (like diabetes) in which nutrient intake (limitations)
is important in their medical treatment and management?.
Due to the nature of diabetes, factors such as diet lists that
must be followed to keep blood sugar under control, the pres-
ence of prohibited foods, and being a chronic disease lead to
psychiatric disorders in patients and cause mental preoccupa-
tions to focus on food and weight control. For all these rea-
sons, deterioration in the eating attitudes and behaviors of
patients is observed3.

There is a bidirectional relationship between diabetes and
some mental disorders such as depression, anxiety disorders,
eating disorders, and cognitive deficits, and these diseases are
more common in the diabetic population*. Psychological status
may affect the risk of eating disorders in individuals with dia-
betes. In a study conducted with 194 adults with type 2 dia-
betes, it was found that 7% met the criteria for Night Eating
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Syndrome (NES) and that increased night eating symptoms
were associated with increased levels of clinical depressive
symptoms®. In another study investigating night eating be-
havior in individuals with type 2 diabetes, higher emotional
eating behavior (Cohen’s d=0.52, p=0.04) was found in those
who ate at night compared to diabetic patients who did not eat
at night. However, no differences were observed between in-
dividuals in terms of depressive symptoms®.

OBJECTIVE

This study aims to evaluate the causes of cognitive restric-
tion, uncontrolled eating, emotional eating factors and eating
disorders in individuals with diabetes and the possible rela-
tionship of these eating patterns with depression.

METHODS

This study was conducted with adult individuals between
the ages of 19-65 who were diagnosed with diabetes and ap-
plied to the Internal Medicine outpatient clinics of a university
hospital in Tirkiye between 2022-2024. A total of 132 volun-
teers, 62 of whom were diagnosed with type 1 diabetes and
70 with type 2 diabetes, were reached. Exclusion criteria in-
clude pregnancy, breastfeeding, being diagnosis with depres-
sion, amputation, and diabetic complications. The study was
approved by the Erzincan Binali Yildirim University Human
Research Ethics Committee and written informed consent was
obtained from all participants in accordance with the provi-
sions of the Declaration of Helsinki in 2013 (as revised in
Finland 2024)7. A questionnaire form was applied by re-
searchers to the individuals participating in the study by us-
ing face-to-face interview technique.

Assessment of anthropometric measurements

’

All measurements were taken by the researcher. Participants
body weights (kg) were measured using the Tanita MC 780
Digital Scales; heights (cm) were measured on the Frankfort
plane, while standing, with the help of a stadiometer. BMI val-
ues were calculated by dividing the body weight of the individ-
uals by the square meter of their height (kg/m2).

Assessment of depression status

Beck Depression Inventory was used to evaluate the depres-
sion status of individuals. The highest score that can be ob-
tained from the scale is 63, and a high total score indicates a
high level of depression. According to the total depression score,
0-9 indicates ‘minimal depression’, 10-16 ‘mild depression’,
17-29 ‘moderate depression’, and 30-63 ‘severe depression®°.

Three Factor Eating Questionnaire (TFEQ-R18)

The Three Factor Eating Questionnaire (TFEQ-R18) was
used to measure the nutritional habits of individuals. With this

questionnaire, the degree of restriction of people’s conscious
eating, the level of uncontrolled eating, and the degree of
eating when they are emotional can be measured. TFEQ-R18
assesses current eating habits and measures three different
aspects of eating behavior: cognitive restriction, uncontrolled
eating, and emotional eating. High scores are an indication of
more cognitive eating, uncontrolled eating, or emotional eat-
ing!0. The reliability of the TFEQ-R18 in Tirkiye was calcu-
lated with the Cronbach alpha value in 2015 and the
Cronbach alpha value was found to be 0.7211,

Night Eating Questionnaire (NEQ)

The Night Eating Questionnaire (NEQ) was applied to get
information about food intake during the day, control over
night eating behavior, cravings, frequency of waking up at
night, awareness of night eating and mood. Those who score
30 and above on the Night Eating Questionnaire are in the
risk group213,

Statistical analysis

The data obtained from the study were evaluated with the
SPSS 22.0 statistical package program. While frequency was
calculated in qualitative data, mean and standard deviation
were calculated in quantitative data. Mann Whitney U test
was used to compare the numerical variables of the indepen-
dent data groups that were not normally distributed. Pearson
Chi-square test and Fisher’s Exact Chi-square test were used
in the evaluation of qualitative variables. The relationship be-
tween two non-normally distributed numerical variables was
tested with Spearman Correlation analysis. In all analyses,
p<0.05 was considered statistically significant.

RESULTS

The sociodemographic characteristics, disease states of
individuals are shown in Table 1. The mean age was
40.9+13.7 years in the patient group with type 1 diabetes
(Type 1 DM-PG) and 50.7+9.8 years in the group of patients
with type 2 diabetes (Type 2 DM-PG) (p<0.05). The number
of female and male individuals in both the Type 1 DM-PG
and the Type 2 DM-PG is similar (51.6% women and 48.4%
men in the Type 1 DM-PG; 50.0% women and 50.0% men
in the Type 2 DM-PG).

Considering the diet application status, it was determined
that 54.8% of the individuals in the Type 1 DM-PG and 25.7%
of the individuals in the Type 2 DM-PG followed a diabetic diet
(p<0.05). It was determined that the majority of individuals in
both groups experienced hypoglycemia (91.9% in the Type 1
DM-PG, 71.4% in the Type 2 DM-PG) (p<0.05).

The mean and standard deviation values of the scores ob-
tained from the BDI, NEQ, and TFEQ-R18 scales are given in
Table 2. According to the total depression score average, it
was determined that there was a ‘mild depression’ state in
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Table 1. Demographic characteristics, disease states, and scale scores of individuals

Type 1 DM-PG (n:62) Type 2 DM-PG (n:70) Total (n:132)
p-value
n % n % n %
Age (years) (XxSD) 40.9+13.7 50.74+9.8 47.8+12.0 0.0022*
Sex
Female 32 51.6 35 50.0 67 50.8 0.810°
Male 30 48.4 35 50.0 65 49.2
BMI (kg/m?) (X£SD) 26.23+3.96 29.39+3.96 28.15+4.10 0.001¢"
Disease duration (X£SD) 14.274+10.95 4.48+4.88 7.44+8.50 <0.0012"
Medical Treatment Applied **
Oral antidiabetic drug 7 11.3 69 98.6 76 57.6
Insulin 57 91.9 7 10 64 48.5 <0.001b*
Insulin pump 2 3.2 - - 2 1.5
Diabetic diet application status
Yes 34 54.8 18 25.7 52 39.4
0.005%*
No 28 45.2 52 74.3 80 60.6
The state of experiencing hypoglycemia
Yes 57 91.9 50 71.4 107 81.1
0.012b*
No 5 8.1 20 28.6 25 18.9
Frequency of hypoglycemia
Every day - - 1 2.0 1 0.9
1-2 times a week 26 45.6 17 34.0 43 40.2
3-4 times a week 12 21.1 5 10.0 17 15.9
0.4194
1 time in 15 days 15 26.3 15 30.0 30 28.0
1 time per month 4 7.0 9 18.0 13 12.2
Less often - - 3 6.0 3 2.8
Increased food consumption during hypoglycemia treatment
Never - - 1 2.0 1 0.9
Sometimes 11 19.3 17 34.0 28 26.2
0.351
Generally 39 68.4 25 50.0 64 59.8
Always 7 12.3 7 14.0 14 13.1

*p<0.05, @ Mann Whitney U test, b Chi-square test, ¢ Independent Samples t test, ¢ Fisher test, BMI: Body Mass Index, ** More than one op-
tion has been ticked.

Nutr Clin Diet Hosp. 2025; 45(1):69-75



RELATIONSHIPS BETWEEN PSYCHOLOGICAL, CLINICAL ASPECTS AND EATING BEHAVIOR IN INDIVIDUALS WITH DIABETES: CROSS-SECTIONAL STUDY

Table 2. TFEQ-R18, NEQ, and BDI scores of individuals

Type 1 DM-PG | Type 2 DM-PG

(n:62) (n:70) p-value

X +SD X +SD
TFEQ-R18
Total 40.97 £ 374 | 43.18+6.29 | 0.030*
Cognitive 1671 +2.43 | 1525+ 3.13 | 0.036*
restraint
Uncontrolled | 199+ 222 | 12.55+3.48 | 0.017*
eating
Emotional 5.01 + 2.21 5.86 252 | 0.141
eating
NEQ 1703 +891 | 1535+819 | 0.150
BDI 1410 £+ 826 | 1474+7.64 | 0.504

*p<0.05, Mann Whitney U test, TFEQ-R18: Three Factor Eating
Questionnaire, NEQ: Night Eating Questionnaire, BDI: Beck
Depression Inventory.

both the Type 1 diabetes patient group (14.10+£8.26) and the
Type 2 diabetes patient group (14.74+7.64).

The relationship between the depression levels of individuals
and their eating behaviors is examined in Table 3. For indivi-
duals in the Type 1 DM-PG, a linear, moderate, significant rela-
tionship was found between BDI scores and NEQ scores

Table 3. The relationship between individuals' depression levels
and eating behaviors

BDI
Type 1 DM-PG Type 2 DM-PG
(n:62) (n:70)
r p-value r p-value

TFEQ-R18
Total 0.058 0.647 -0.152 0.431
Cognitive -0.080 | 0504 | -0.406 | 0.029*
restraint

Uncontrolled 0.041 0.721 0.072 0.712

eating
Emotional 0.060 | 0618 | -0.168 | 0.385
eating
NEQ 0.547 |<0.001*| 0332 | 0.073

*p<0.05, Spearman Correlation Analysis, BDI: Beck Depression
Inventory, TFEQ-R18: Three Factor Eating Questionnaire, NEQ: Night
Eating Questionnaire.

(r=0.547, p<0.001). For individuals in the Type 2 DM-PG, a mo-
derate, inverse, significant relationship was found between BDI
scores and cognitive restriction scores (r=-0.406, p=0.029).

Some factors affecting individuals’ eating behaviors are
shown in Table 4. The scores obtained from BDI in individu-
als in both groups were found to be statistically significantly
higher in those with a history of mental illness than in those
without a history of mental illness (p<0.05). The NEQ scores
were found to be higher in the presence of a history of men-
tal illness in the Type 2 DM-PG compared to the absence of
it (p<0.05). The total TFEQ-R18 score in both the Type 1
DM-PG and the Type 2 DM-PG was found to be statistically
significantly higher in those with a history of obesity than in
those without a history of obesity (p<0.05). A statistically
significant difference was found in the individuals in the
Type 2 DM-PG in terms of cognitive restriction and uncon-
trolled eating score, presence of obesity history, diabetic
diet, and hypoglycemia (p<0.05).

DISCUSSION

The prevalence of depression in individuals with diabetes
may vary according to gender, type of diabetes, medical con-
dition, and current conditions!. In this study, in which the de-
pression level and its effect on the eating behavior of adults
diagnosed with diabetes were evaluated, the average of the
scores obtained from the BDI in both the Type 1 DM-PG
(14.10+8.26) and the Type 2 DM-PG (14.74+7.64) shows the
mild depression level. In addition, moderate and severe de-
pression was detected in 35% of individuals. In a study com-
pleted with 171 participants investigating the prevalence of
depression symptoms in diabetes in Tirkiye, it was deter-
mined that 29.2% of the patients had moderate and severe
depression symptoms, similar to the results of this study!4.

Diabetic patients with depression are more prone to poor
glycemic control!4. Fluctuations in blood sugar levels are
closely related to changes in mood and energy and are af-
fected by what we eat!®. In this case, fluctuations in HbAlc
and fasting blood glucose levels are likely to be reflected in
eating behavior and anthropometric measurements. After the
diagnosis of diabetes, the increasing need for control over
body weight and eating can be exacerbated by depression,
and as a result, deterioration in eating attitudes and behaviors
of patients can be observed. According to the results of this
study, depression was found to be associated with NEQ and
cognitive restriction behavior in individuals with diabetes, and
this relationship was mediated by adherence to diet, medical
treatment (using insulin), blood sugar regulation, maintaining
body composition, obesity, and a history of mental illness.

In this study, a linear, moderate, and significant correlation
(r=0.547, p<0.001) was found between BDI scores and NEQ
scores for individuals in the Type 1 DM-PG. In addition, the
higher scores obtained from the NEQ scale support this find-
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Table 4. Factors affecting the eating behaviors of individuals

TFEQ-R18 TFEQ-R18 TFEQ-R18
BDI NEQ
Cognitive restraint Uncontrolled eating Emotional eating

Type 1 Type 2 Type 1 Type 2 Type 1 Type 2 Type 1 Type 2 Type 1 Type 2

DM-PG DM-PG DM-PG DM-PG DM-PG DM-PG DM-PG DM-PG DM-PG DM-PG

X£SD X£SD X£SD X£SD X=SD X£SD X£SD X£SD X£SD X£SD
Sex
Female |11.18+6.24 | 14.34+7.66 | 17.01+7.77 | 14.60+£7.61 | 17.15+£2.55 | 15.7742.74 | 10.12+2.11 | 11.46+2.39 | 4.74+£1.98 | 5.20+1.98
Male 17.41+£9.57 | 15.14£7.70 | 19.29£9.01 | 16.11+8.78 | 16.22+2.30 | 14.74+3.45 | 11.32+2.17 | 13.66+4.05 | 5.00£2.30 | 6.51+2.84
p-value 0.048* 0.642 0.441 0.564 0.610 0.176 0.219 0.002* 0.710 0.063
Diabetic diet
Yes 13.1048.15 | 15.67+8.83 | 19.89+8.95 | 13.33+7.40 | 16.50+2.64 | 17.61+2.25 | 11.48+2.25 | 11.33+3.83 | 4.75+2.18 | 5.72+2.72
No 15.73+8.51 | 14.42+7.25 | 15.75+6.55 | 16.06+8.40 | 16.80+2.17 | 14.44+3.00 | 11.08+2.23 | 12.984+3.28 | 5.01+2.04 | 5.90+2.47
p-value 0.344 0.726 0.340 0.185 0.510 <0.001* 0.812 0.049* 0.715 0.688
Hypoglycemia
Yes 14.75+8.25 | 15.54+8.06 | 16.91+8.10 | 16.104+8.13 | 16.51+2.46 | 14.74+2.90 | 10.61+2.17 | 13.2843.31 | 4.75+1.99 | 5.86%2.59
No 8.20+5.81 | 12.75+6.20 | 14.15+8.02 | 13.50+8.26 | 18.52+0.70 | 16.55+3.41 | 10.05+2.70 | 10.75+3.32 | 5.98+4.23 | 5.85+2.39
p-value 0.299 0.211 0.210 0.084 0.165 0.020* 0.620 0.003* 0.720 0.921
History of obesity
Yes 15.58+8.85 | 14.80+7.87 | 17.88+8.90 | 15.81+8.29 | 17.10+£2.15 | 14.95+£3.04 | 11.39+1.83 | 12.91+3.31 | 4.55+£1.64 | 5.92+2.54
No 11.09+6.74 | 13.25+4.03 | 17.41+£9.35 | 10.00+3.37 | 16.194+2.90 | 19.25+1.26 | 10.21+2.76 | 7.5+2.38 | 5.52+2.75 | 4.25+1.89
p-value 0.098 0.969 0.810 0.120 0.666 0.005* 0.174 0.004%* 0.421 0.176
History of mental ilines
Yes 25.71£10.24| 21.93+8.03 | 24.03+£11.99 | 20.50+8.62 | 16.74+2.97 | 14.87+4.03 | 10.21£0.95 | 12.81£5.22 | 4.21£1.50 | 6.44+3.08
No 12.14+6.43 | 12.61£6.12 | 15.06£7.11 | 13.83+£7.48 | 16.73£2.40 | 15.37£2.86 | 10.85+£2.32 | 12.48+2.84 | 4.85+£2.18 | 5.68+2.34
p-value | 0.009* | <0.001* 0.151 0.004* 0.995 0.854 0.769 0.916 0.735 0.475

*p<0.05, Mann Whitney U test, BDI: Beck Depression Inventory, NEQ: Night Eating Questionnaire, TFEQ-R18: Three Factor Eating Questionnaire.

ing in the presence of a history of mental illness at any time
in the Type 2 DM-PG. A study of 714 individuals with type 1
and 2 diabetes found that, compared to patients without
night eating symptoms, those with night eating symptoms
were significantly more likely to experience major depression
and to eat in response to emotions (anger, sadness, loneli-
ness, worry, and beingupset)16.

In a study conducted on adults with type 2 diabetes, a lin-
ear, moderate and significant relationship (r=0.53, p<0.001)
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was found between the NES score and depressive symptoms,
similar to this study®. In another study investigating night eat-
ing behavior in individuals with type 2 diabetes, no difference
was observed in terms of depressive symptoms between
those who ate at night and those who did noté. Low mood
(especially in the evening) itself is a symptom of NES, but
evening hyperphagia as well as night eating also have an ef-
fect on depressive syndromes. NES is therefore a complex
syndrome that includes symptoms related to malnutrition,
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sleep, and mood regulation. Since night eating increases the
preference of high-carbohydrate and high-fat foods, it may
cause weakening of glycemic control in individuals with dia-
betes mellitus, which may be reflected in eating behaviorl”:18,

The interaction between mood and eating behavior is quite
complex. In general, mood regulates mood by changing food
selection and amount?®, Eating behavior is key to understand-
ing people’s food choices and is associated with a variety of
health outcomes. The Three Factor Eating Questionnaire
(TFEQ-R18) questions individuals” cognitive restriction, uncon-
trolled eating, and emotional eating behaviors. Uncontrolled
eating is defined as the tendency to eat more than normal due
to loss of control over food consumption, and high scores are
associated with overeating and obesity. Emotional eating be-
havior is a type of psychological eating that usually causes eat-
ing more than normal during emotional changes such as loneli-
ness, depression, and anxiety2%21, Cognitive restriction behavior
is defined as the tendency to consciously reduce food intake to
control body weight. The main reason for cognitive restriction
behavior is individuals’ efforts to control their body weight?2,

When the cognitive restriction behavior is examined, it is seen
that the cognitive restriction average score of the individuals in
the Type 1 DM-PG (16.71+2.43) is higher than the individuals in
the Type 2 DM-PG (15.25+3.13) (p<0.05). In a sample of adult
patients with type 1 and type 2 diabetes, contrary to the find-
ings of this study, patients with type 2 diabetes reported signif-
icantly more restrained when eating compared to patients with
type 1 diabetes. It has been suggested that this condition may
be the cause or consequence of their high BMIZ. In this study
it is thought that the behaviors of individuals with type 1-dia-
betes to consciously control their eating habits may result from
the use of insulin or insulin pumps in their medical treatment
and insulin restriction?*, As a matter of fact, in a study con-
ducted to evaluate the relationship between mood and eating
behaviors and demographic and physical characteristics, treat-
ment, biochemical profiles, and chronic comorbidities in individ-
uals with type 2 diabetes, it was determined that insulin therapy
had a positive effect on cognitive restriction?. In this study, an
inverse, moderate, and significant correlation was found be-
tween BDI scores and cognitive restriction scores in individuals
in the Type 2 DM-PG (r=-0.406, p=0.029). In a cross-sectional
study examining the links between depression and eating
habits, women with higher depression scores had lower cogni-
tive restriction scores (r=-0.141, p=0.022)%, Cognitive restric-
tion behavior is effective in reducing hypoglycemia in individu-
als with type 2 diabetes. As a matter of fact, the mean score of
cognitive restriction was found to be higher in the Type 2
DM-PG who did not experience hypoglycemia (16.55+3.41) than
those with hypoglycemia (14.74+2.90) (p<0.05). It was ob-
served that cognitive restriction scores of individuals in the same
group who did not have a history of obesity in any period of life
(19.25%1.26) were higher than those with a history of obesity
(14.95£3.04) (p<0.05). In addition, it was determined that in-

dividuals with type 2 diabetes who had higher cognitive restric-
tion scores had higher diabetic diet adherence. On the other
hand, since unsuccessful dieting can show high cognitive re-
striction and overeating tendencies, cognitive restriction behav-
ior can have the opposite effect and lead to body weight gain?’.
All these findings support that optimal cognitive restriction be-
havior provides health benefits in preventing hypoglycemia,
achieving a healthy body composition, and compliance with diet
in conditions where mental health is optimal and the risk of de-
veloping depression is low in individuals with type 2 diabetes.

In this study, the mean uncontrolled eating score of the in-
dividuals in the Type 2 DM-PG (12.55+3.48) was found to be
higher than the individuals in the Type 1 DM-PG (10.99+2.22)
(p<0.05). In a study conducted on individuals with diabetes,
it was found that the diet disinhibition scores of individuals
with type 2 diabetes, which means decreased or lost control
over eating, were higher than those with type 1 diabetes, but
the difference was not statistically significant (p=0.18)23. In
this study, no significant relationship was found between BDI
scores and uncontrolled eating scores for individuals in both
the Type 1 diabetes patient group and the Type 2 diabetes pa-
tient group (p>0.05). Similar to the finding in this study, no
correlation was found between depression scores and uncon-
trolled eating behavior in a cross-sectional study (n=400)26.
In this study, 74.3% of the individuals in the Type 2 DM-PG
did not follow a diabetic diet, and it was found that the un-
controlled eating scores of those who do not follow a diabetic
diet (12.98+3.28) were found to be higher than those who
follow a diabetic diet (11.33+£3.83) (p<0.05). In addition, un-
controlled eating scores of individuals in the Type 2 DM-PG
who experienced hypoglycemia (13.28+3.31) were found to
be higher than those who did not experience hypoglycemia
(10.75+3.32) (p<0.05). These findings supports the impor-
tance of diet in the regulation of blood sugar in individuals
with type 2 diabetes. The fact that individuals with type 2 di-
abetes with a history of obesity have higher uncontrolled eat-
ing scores than those without a history of obesity is an indi-
cator of the high risk of obesity and the possibility of
recurrence in these individuals?82,

CONCLUSIONS

In this study, it was tried to determine the factors that may
cause eating disorders, including diabetes history and man-
agement in individuals diagnosed with diabetes. It has been
determined that the effect of mental iliness and obesity history
on current eating behavior in diabetic patients may be on night
eating behavior, cognitive restriction, and uncontrolled eating.
In addition, it was found that there was a linear relationship
between the degree of depression and night eating behavior,
and an inverse relationship between the degree of depression
and cognitive restriction. It is likely that compliance with the
diabetic diet and prevention of hypoglycemia will be reflected
in eating behavior and anthropometric measurements.
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