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Amag¢: Yeme bagimhligli, son zamanlarda ¢ok tartisilan ve obeziteye neden olan non-homeostatik bir
davranistir. Bu ¢alismada obezite poliklinigimize basvuran bireylerde yeme bagimliligi sikligi ve iligkili
faktorleri saptamay1 amagladik.

Materyal ve Metot: 6 aylik zaman diliminde, bir egitim ve arastirma hastanesi obezite poliklinigine basvuran
ve calismamiza katilmay1 kabul ettigine dair yazili onam veren 202 Kisiye Yale Yeme Bagimlihg1 Olcegi ve
Depresyon, Anksiyete, Stres-21 Olcegi doldurtuldu. Biitiin érneklemdeki yeme bagimliigi orani ve bu iki
grubun 6zellikleri arasindaki farklar degerlendirildi.

Bulgular: Calismamiza katilan kisilerdeki yeme bagimliligi oraninin %35,10 oldugu tespit edildi. Yeme
bagimliligl olan ve olmayan gruplar arasinda yas, cinsiyet, sigara icme durumu, ¢ocukluk ¢aginda ve ailede
obezite varlig1 ve egzersiz aliskanligl acisindan fark bulunamadi. Yeme bagimliligi olan grubun viicut kiitle
indeksi (VKI) olmayan gruba gére anlamli olarak daha yiiksek bulundu. Depresyon, anksiyete ve stres skoru
yeme bagimlilig1 olan grupta anlamli olarak daha yiiksekti.

Sonug: Calismamamizda, obez bireylerde yeme bagimliligi oraninin yiiksek oldugu sonucuna vardik. Bu
nedenle, yeme bagimhliginin erken déonemde tani almasi ve tedavi edilmesinin obezite tedavisine 6nemli
katkis1 olacagini diisiinmekteyiz.

Anahtar Kelimeler: Beslenme ve yeme bozukluklari, bagimli davranis, depresyon, anksiyete, obezite.

Abstract

Objectives: Food addiction which is a non-homeostatic behavior that contributes to obesity is a highly
discussed issue recently. In the present study, we aimed to determine the prevalence of food addiction among
obese people and related factors who applied to our obesity outpatient clinic.

Materials and Methods: Yale Food Addiction Scale (YFAS) and Depression, Anxiety, Stress Scale (DASS)-21
were applied to the 202 participants admitted to a Training and Research Hospital obesity outpatient clinic
within 6 months who gave written consent. The patients were divided into two groups as individuals with and
without food addiction. The prevalence of food addiction in the total sample and the difference between the
two groups were evaluated.

Results: The prevalence of food addiction among participants was 35.10%. There were no significant
differences between the groups with and without food addiction in terms of age, gender, smoking status, having
a history of childhood obesity, a family history of obesity, and exercising habit. The Body Mass Index (BMI) of
the group with food addiction was significantly higher than the group without food addiction. The depression,
anxiety, and stress scores of the participants with food addiction were significantly higher than those without
food addiction.

Conclusion: In this study, it has appeared that food addiction is prevalent among obese individuals. For this
reason, we consider that early diagnosis and treatment of this disorder will make a significant contribution to
obesity treatment.

Keywords: Feeding and eating disorder, addictive behavior, depression, anxiety, obesity.
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Introduction

Obesity has become an epidemic globally, affecting millions of people around the world. Obesity is a threat to
human health, as it is associated with various co-morbidities.! Despite a wide variety of current treatment
options, obese individuals still fail to lose weight. Therefore, the aetiological reasons leading to obesity and

regarding potential treatment options have been a matter of curiosity in recent times.2?3

The primary determinant of obesity is considered to be dysregulated eating behavior.4#>There is a compromise
between the energy requirement and expenditure under normal physiological conditions. Hormones, like
ghrelin, leptin, and insulin, regulate homeostatic mechanisms mediating food intake which the weight

maintenance is provided by this balance.®” Obesity is triggered when this balance is disturbed.?

It is known that non-homeostatic factors other than mentioned above, so-called hedonic factors, may impact
food intake. There is growing evidence for easy access to high-calorie, highly palatable foods, and energy-dense
leads to overeating and obesity. Due to these highly palatable foods' hedonic characteristics, the increase in
their intake stimulates brain reward regions, and increased dopaminergic discharge promotes craving for
these foods similar to alcohol and substance addiction.2¢ It has been presented that prolonged exposure to
palatable food reduces baseline dopamine levels developing tolerance, subsequently leading to a craving for

that food.8

"Food addiction" is a behavioral addiction type characterized by an uncontrollable expenditure of palatable
foods beyond metabolism's energy requirements. Another definition of food addiction is physical and/or
psychological addiction to high sugar, high fat, and highly palatable foods. Food addiction is accompanied by

food cravings, binge eating, consequently obesity.+°

The food addiction concept is not a new term. The addictive potential of highly palatable foods like chocolate
was defined as early as the 1890s, and the food addiction term was used since the 1950s.1011 The
neurobehavioral issues determined in obesity are not limited to food addiction; however, researchers have
reported that several neurobiological variables resembling addiction are observed in obese individuals.

Accordingly, as the prevalence of obesity increases, food addiction has started to attract more attention.12.13

In the Diagnostic and Statistical Manual of Mental Disorders (DSM-5), behavioral addictions are recognized as
disorders in the substance-related and addictive disorders chapter. Although the only behavioral disorder
accepted as an addiction is gambling disorder in DSM 5, food addiction is expected to be recognized as an

addictive disorder shortly.1*
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In the present study, we aimed to investigate the prevalence of food addiction among obese people who applied
to our obesity outpatient clinic and the relationship between sociodemographic factors, depression, anxiety,

stress levels, and food addiction in obese people.

Materials and Methods

Participants and study design

The present study was conducted between 01.04.2019-01.10.2019 ina Training and Research Hospital Obesity
outpatient clinic. Among the patients admitted to the outpatient clinic consecutively, those volunteering to
participate in the study and who have given written consent were included in the study. The patients whose

BMI<30 kg/m? were excluded.
Instruments

Demographic Information Form: It was developed by the researchers within the scope of the research to
collect some demographic information of the participants. Age, gender, smoking habit, history of childhood
obesity, obesity in the family, exercising habit, and the number of meals eaten per day, were asked face-to-face

in the demographic information form.
Anthropometric measurements

The height of each patient was measured with a stadiometer (SECA) without shoes. The weight of each patient
was measured with a bio-impedance analysis device (TANITA MC 780-MA, Tokyo, Japan). Body Mass Index
(BMI) was calculated with the Quetelet index (kg/m2).

The Yale Food Addiction Scale (YFAS): The scale was developed by Gearhardt et al. based on the Diagnostic
and Statistical Manual of Mental Disorders-IV (DSM-IV) criteria for substance dependence. Gearhardt et al.
adapted these criteria for 'food addiction!5." The validity and the reliability of the scale into Turkish were
performed by Bayraktar et al in 2012. It consists of 26 questions and the most craved foods are asked in the
questionnaire The scale is scored by the symptom count. Score 1 is considered for meeting each criterion in

the past 12 months and total scores ranged from 0 to 7.16

The Depression, Anxiety and Stress Scale (DASS)-21: The scale was developed by Lovibond et al in 199577,
The Turkish validity and reliability of the scale were performed by Yildirim et al. It consists of 21 questions
which are designed to measure negative emotional states over the past week in three categories: depression,

anxiety, and stress!8. Higher scores show more severe emotional distress.
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The patients were divided into two groups as individuals with and without food addiction according to YFAS.
The prevalence of food addiction in the total sample and the differences between the two groups were

evaluated.
Statistical methods

Data analyses were performed with the statistical software SPSS for IBM, version 25.0 (SPSS, Inc., Chicago, IL).
Normally distributed data were shown as mean +SD, and the data that were not normally distributed were
presented as median, minimum and maximum values. Significant differences of normally distributed data were
assessed using a t-test, and significant differences of not normally distributed data were analyzed using the
Mann-Whitney U test. Categorical data were expressed as percentages. A regression analysis was performed to
test if there is a correlation between BMI and DASS-depression, anxiety, and stress scores in individuals with
and without food addiction. The dependent variable was BMI and the independent variables were DASS-

depression, anxiety, and stress scores. P value< 0.05 was considered as statistically significant

Results

Table 1 shows the characteristics of the total sample including with and without food addiction. The mean age
of the total sample was 45.9+13.4 years, 87.60 % of the participants were female and the participants’ median

BMI was 34.45 kg/m?2.

The most prevalent comorbidity was hypertension (28.20 %), followed by diabetes (19.80 %), cardiovascular
disease (7.90 %), chronic lung disease (6.90 %), obstructive sleep apnea syndrome (3.0 %), and rheumatic
disease (1.0 %). When the relationship between the co-morbidities and food addiction was analyzed, it was
found that there was no relationship between diabetes, hypertension, cardiovascular disease, chronic lung

disease, and food addiction (p=0.258; p=0.991; p=0.376; p=0.963, respectively).

The prevalence of food addiction was 35.10 % (n=71). There were no significant differences between groups
with and without food addiction in terms of age, gender, smoking status, having childhood obesity, and family
history of obesity and exercising habit. The BMI of the group with food addiction was significantly higher than
the group without food addiction (p=0.031) (Table 1).

The rate of individuals who were not addicted to any food was 12.40 %. There was no significant difference

regarding craving for any food between the groups (Table 2).

The most craved foods in the sample were shown in Table 2. The addiction to pastry (39.40 % vs 24.40 %),
pasta (46.50 % vs 17.70 %), rice (35.20 % vs 16.80 %), pizza/lahmacun (36.60 % vs 19.10 %), cola/soda (28.20
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% vs 16.0 %) was significantly higher in the individuals with food addiction than without food addiction (Table
2).

The classification of the participants according to depression scores were shown in Table 3.

Participants with normal depression, anxiety, and stress median scores were significantly lower in patients
who had a food addiction. At the same time participants with extremely severe depression, anxiety, and stress
median scores were significantly higher in patients who had food addiction (Table 3). Depression, anxiety, and
stress median scores of the individuals with food addiction were significantly higher than those without food

addiction. (Table 4).

Table 1. The characteristics of total sample including with and without food addiction

The group
The group with
without food Total
food addiction o p
addiction n=202
n=71
n=131

Age (years) Mean+SD 43.70£11.40 47.00£14.20 45.90£13.40 0.071

Female % (n) 90.10 (64) 86.30 (113) 87.60 (177)
Gender 0.425

Male % (n) 9.90 (7) 13.70 (18) 12.40(25)
Body Mass Index (kg/m2) Median

v (kg/m?) 35.20 (30-48.90) | 34.00 (30-52.50) | 34.45(30-52.50) | 0.031

(min-max)
Smoker % (n) 23.90 (17) 16.80 (22) 19.40 (39) 0.230
Childhood Obesity % (n) 32.40 (23) 26.00 (34) 28.20 (57) 0333
Number of meals/day 2.60%0.70 2.60%0.70 2.60£6.70 0.844
Presence of family history of obesity 70.40 (50) 67.90 (89) 68.80 (139) 0.774
% (n)
Exercising 30 minutes/week 64.80 (46) 73.30 (96) 70.60 8142)
Habit % (n) .

Three times atleast| ¢ g4 1) 13.70 (18) 18.30 (37)

30 minutes/week 0.310

Five times at least 8.50 (6) 12.20 (16) 10.90 (22)

30 minutes/week

The correlation between BMI, DASS-depression, anxiety, and stress scores according to food addiction
presence were analyzed and it was found that there were correlations between BMI and DASS-depression,

anxiety, and stress scores in persons without food addiction (r=0.203, p=0.020; r=0.313, p<0.001; r=0.290,
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p=0.001, respectively). On the other hand, there was not detected any correlations in terms of these parameters
in individuals with food addiction (r=0.029, p=0.808; r=-0.073, p=0.544; r=0.007, p=0.954). The scatter plots

of the associations between BMI and depression, anxiety scores are shown in Figures 1, 2, and 3.

Table 2. The most craved foods of the total sample including with and without food addiction

Participants with Participants Total
food addiction without food p
n=71 addiction n=131 n=202
Ice-cream % (n) 29.60 (21) 20.60 (27) 23.80 (48) 0.153
Chocolate % (n) 42.30 (30) 34.40 (45) 37.10 (75) 0.267
Apple % (n) 8.50 (6) 9.90 (13) 9.40 (19) 0.732
Cauliflower % (n) 7.00 (5) 3.80 (5) 5.00 (10) 0.313
Cookie/Biscuit % (n) 26.80 (19) 26.70 (35) 26.70 (54) 0.495
Cake % (n) 42.30 (30) 30.50 (40) 34.70 (70) 0.179
Sugar % (n) 29.60 (21) 27.50 (36) 28.20 (57) 0.752
Doughnut % (n) 16.90 (12) 13.0 (17) 14.40 (29) 0.448
Bread % (n) 46.50 (33) 40.50 (53) 42.60 (86) 0.409
Pastry % (n) 39.40 (28) 24.40 (32) 29.70 (60) 0.026
Lettuce % (n) 9.90 (7) 6.90 (9) 7.90 (16) 0.453
Pasta % (n) 46.50 (33) 17.60 (23) 27.70 (56) <0.001
Strawberry/Cherry/Grape % (n) 22.50 (16) 18.30 (24) 19.80 (40) 0.599
Rice % (n) 35.20 (25) 16.80 (22) 23.30 (47) 0.003
Cracker % (n) 5.60 (4) 10.70 (14) 8.90 (18) 0.447
Crisps % (n) 21.10 (15) 16.0 (21) 17.80 (36) 0.366
Turkish bagel % (n) 31.0 (22) 22.10 (29) 25.20 (51) 0.167
Potato chips % (n) 43.70 (31) 31.30 (41) 35.60 (72) 0.075
Carrot % (n) 4.20 (3) 8.40 (11) 6.90 (14) 0.088
Meat % (n) 23.90 (17) 17.60 (23) 19.80 (40) 0.163
Banana % (n) 15.50 (11) 9.20 (12) 11.40 (23) 0.151
Bacon/Sausage % (n) 18.30 (13) 13.70 (18) 15.30 (31) 0.264
Hamburger % (n) 22.50 (16) 13.70 (18) 16.80 (34) 0.172
Toast/Sandwich % (n) 21.10 (15) 11.50 (15) 14.90 (30) 0.059
Pizza/Lahmacun % (n) 36.60 (26) 19.10 (25) 25.20 (51) 0.008
Cola/Soda % (n) 28.20 (20) 16.0 (21) 20.30 (41) 0.041
Cheese % (n) 22.50 (16) 15.30 (20) 17.80 (36) 0.198
No craving for any food % (n) 9.90 (7) 13.70 (18) 12.40 (25) 0.424
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Table 3. The relationship between participants’ depression, anxiety and stress scores and food addiction*

Participants Participants
with food without food Total
addiction addiction n=202 P
n=71 n=131
Normal 46.50 (33), | 64.10(84). | 57.90(117)
Classification of Mild 7.00 (5)a 13.70 (18). | 11.40(23)
participants accordingto  |Moderate 18.30 (13). | 10.70 (14). | 13.40(27) | 0.005
depression scores % (n) Severe 14.10 (10)a 7.60 (10)a 9.90 (20)
Extremely severe 14.10 (10)b 3.80 (5)a 7.40 (15)
Normal 26.80 (19 55.70 (73)a 45.50 (92)
Classification of Mild 5.30 (7)a 7.00 (5)a 5.90 (12)
participants according to |Moderate 18.30 (13)a 16.80 (22)a 17.30 (35) |<0.001
anxiety scores % (n) Severe 21.10 (15)a 11.50 (15)a 14.90 (30)
Extremely severe 26.80 (19)b 10.70 (14)a 16.30 (33)
Normal 33.80 (24)v 60.80 (79)a | 51.20(103)
Classification of Mild 9.90 (7)a 14.60 (19)a 12.90 (26)
participants according to |Moderate 14.60 (19)a 26.80 (19)b 18.90 (38) |<0.001
stress scores % (n) Severe 6.20 (8)a 12.70 (9)a 8.50 (17)
Extremely severe 16.90 (12)y 3.80 (5)a 8.50 (17)

*Each subscript letter denotes a subset of food addiction categories whose column proportions do not differ

significantly from each other

at the 0.05 level.

Table 4. The DASS-depression, anxiety and stress scores of the participants including with and without food

addiction
Participants with Participants without Total
ota
food addiction food addiction p
n=202
n=71 n=131
DASS-Depression score
P 10 (0-38) 6 (0-39) 7.5 (0-39) <0.001
Median (min-max)
DASS-Anxiety score Median
v 14 (0-38) 7 (0-42) 9 (0-42) <0.001
(min-max)
DASS-Stress score Median 21 (0-42) 12 (0-41) 14 (0-42) <0.001
(min-max)

Ankara Med ], 2021;(1):22-34 // @ 10.5505/amj.2021.59862

28



ANKARA
MEDICAL

Food addiction

55,00
) Food addiction ahsent
o o (O Food addiction present
(]
50,00 R2 Linear =0,018
o o

45,00

BMI

40,00

35,00

30,00

00 10,00 20,00 30,00 40,00

DASS-depression score

Figure 1. The correlation between BMI and DASS-depression scores in individuals with and without food
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Figure 2. The correlation between BMI and DASS-anxiety scores in individuals with and without food
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Figure 3. The correlation between BMI and DASS-stress scores in individuals with and without food addiction

Discussion

Certain foods may stimulate the brain’s dopaminergic and endogenous opioid systems (reward circuitry)
which leads to a craving for them. This causes excessive consumption of food which is called food addiction.
The pathophysiology of food addiction resembles drug and substance addiction. Food addiction contributes to
the severity of obesity and there are various studies conducted suggesting higher food craving and addiction is
associated with higher BMI1.19-21 Present study supports this finding; we found that BMI was significantly

higher in individuals with food addiction.

Different results were detected in several studies investigating food addiction and related factors. In some
studies, no relationship was found between age, gender, current BMI, duration of obesity, age of onset of
obesity, and food addiction similar to our study except current BMI1.213 The authors commented on the reason
for not having a relationship between BMI and food addiction as individuals with food addiction develop
compensatory strategies despite their compulsive eating behaviors like restricting their daily calorie intake. In
the present study BMI of the food-addicted persons was higher, we related this result to the lack of these

compensatory strategies in our population. Some other studies showed that women had more tendency to food
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addiction than men, in our study a significant difference was not found between groups in terms of gender,

however, the majority of our sample consisted of women.20.22

Studies that examined the association of food addiction with other addictive behaviors in adolescents
suggested that food addiction was more prevalent in smokers than non-smokers3.2%as expected because their
addictive mechanisms are similar, however, in the present study no association was found between smoking

and food addiction. This may be attributed to the low number of smokers in our study.

The prevalence of food addiction varies between 1.60 % and 24 % in non-obese people and 7.70 % and 56.80
% in obese people in different populations.132023-27 Food addiction prevalence was 35.10 % in the present
study which is in harmony with the literature. In recent studies, it has been shown that some food such as
sucrose and palatable snack food disrupts hypothalamic-pituitary-adrenal axis stress responses. These results
support that some food may affect responses to stress encouraging food addiction owing to the rewarding
effects of these foods” and also it has been shown that stress, anxiety, and depression trigger addiction-like
eating behaviors in humans in various studies.?? 28In line with these findings certain foods high in
carbohydrates and fat were the most craved and non-processed foods like grain products, fruits or vegetables
were the less craved foods in the present study, and depression, anxiety, and stress scores were found to be

significantly higher in individuals with food addiction.

High-glycemic-index carbohydrates lead to a rapid shift in blood glucose and insulin levels, like the
pharmacokinetics of addictive substances and modify dopamine concentration. Eventually, these
characteristics of high-glycemic-index carbohydrates trigger food addiction.2? In our study, cravings towards
pastry, pasta, rice, pizza, lahmacun which was high in carbohydrates, and cola/soda which was high in sugar
were higher in people with food addiction than without food addiction. A study conducted with bariatric

surgery patients reported similar results.!3

Depression and anxiety are the concepts that are associated with food addiction, however, the causality
underlying the association between these concepts is not clear. The causality may be bidirectional. Studies
regarding psychiatric disorders and food addiction showed that depression and anxiety rates are higher in food

addicted people in line with our results.11.13.27

One of our interesting findings was the positive correlation between BMI and depression, anxiety, and stress
scores in individuals without food addiction, however, the same correlation was not detected in individuals
with food addiction. This may be attributed to the hypothesis that palatable food has comforting effects via the
dopaminergic reward system. People with food addiction may alleviate their depression, anxiety, or stress
levels with palatable foods. Therefore, BMI had not found to be associated with depression, anxiety, and stress.

On the other hand, since the rewarding system of the people without food addiction is considered to be different
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from individuals addicted to food, the same alleviation may not have been detected in those without food
addiction?8, consequently a positive correlation between BMI and depression, anxiety and stress may have been

determined in the present study.

In conclusion, food addiction is a highly discussed subject in recent literature. This concept is recommended to
be accepted as an addictive disorder and treated as an addiction. In our study, food addiction prevalence among
obese people was high as was expected. Since losing weight in those with food addiction is hard, early diagnosis

and treatment of it becomes more crucial.
Limitations

Firstly, it was a cross-sectional study, and food addiction and depression, anxiety, stress was diagnosed with a

self-reported questionnaire. Second, the sample size of the study was relatively low.
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Ethical approval was taken from the Institutional Medical Sciences Review Board. The institutional ethical
committee approval number is 2019/0122, obtained on 27.03.2020. All participants provided their informed
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