
A new insight into food addiction in childhood obesity

Alev Keser1, Ayşegül Yüksel2, Gül Yeşiltepe-Mutlu3, Asuman Bayhan2, Elif Özsu4,       
Şükrü Hatun2

1Department of Nutrition and Dietetics, Faculty of Health Sciences, Ankara University, Ankara, 2Division of Pediatric 
Endocrinology and Diabetes, Department of Pediatrics, Kocaeli University, Faculty of Medicine, Kocaeli, 3 Division of Pediatric 
Endocrinology and Diabetes, Department of Pediatrics, Zeynep Kamil Gynecologic and Pediatric Training and Research 
Hospital,  İstanbul, 4Division of Pediatric Endocrinology and Diabetes, Department of Pediatrics, Samsun Gynecologic and 
Pediatric Training and Research Hospital, Samsun, Turkey
E-mail: alevkeser@gmail.com
Received: 29 August 2014, Accepted: 22 December 2014

SUMMARY: Keser A, Yüksel A, Yeşiltepe-Mutlu G, Bayhan A, Özsu E,       
Hatun Ş. A new insight into food addiction in childhood obesity. Turk J 
Pediatr 2015; 57: 219-224.

Uncontrolled eating behavior in obese subjects is very similar to behavior 
in food addiction, suggesting a relationship. This study was designed to 
evaluate the relationship between childhood obesity and food addiction and 
to determine the frequency of food addiction among obese children and 
adolescents. The study included 100 overweight and obese children. Food 
addiction was evaluated by the Yale Food Addiction Scale (YFAS). The 
cutoff value for food addiction was defined as the presence of 3 or more 
symptoms. Participants were between 10 and 18 years of age; 63% were 
girls. Of the participants, 71% had food addiction. The most addictive foods 
were chocolate, ice cream, carbonated beverages, French fries, white bread, 
rice, candy, chips and pasta, in decreasing order of frequency. Experiencing 
a frequent feeling of hunger was associated with a 2.2-fold increase in food 
addiction risk, while consumption of French fries ≥1-2 times per week was 
associated with a 2.3-fold increase in risk (p<0.05). The high YFAS scores 
in obese and overweight adolescents suggest that food addiction plays an 
important role in childhood obesity. Evaluation of food addiction in more 
detail may open a new perspective on the prevention and treatment of obesity.
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Childhood obesity is a multifactorial process, 
with one of the factors being genetics. 
Consumption of high-carbohydrate foods also 
contributes to this process. Recently, there 
has been a focus on the mechanism of “food 
addiction,” which may play a role in the 
overconsumption of some kind of foods, such 
as those with high levels of carbohydrates1. 
Food addiction is defined as a recurrent course 
resulting from hedonic factors that prompt 
the desire for food. Consumption of high-
carbohydrate foods to deal with an affective 
disorder that develops after reduction of the 
serotonin level is an example of this process2. 

Food addiction may be responsible for binge 
eating, in turn causing obesity. Neurobiologic 
research has shown similarities between food 
addiction and the reward pathway in drug 

addiction3-6. Food addiction may result from 
impulsive and compulsive behaviors and, finally, 
loss of control2. 

It has been ascertained that all foods do not 
cause addiction-like behavior; salty, fatty and 
sweet foods are more likely to be addictive7. 

Despite the similarity between binge eating and 
drug addiction, clinicians have not considered 
food addiction when developing new strategies 
for the treatment of obesity. Since there 
are no diagnostic crtieria nor is there an 
accurate definition of food addiction, this 
is not surprising1. The present study was 
designed to analyze the relationship between 
obesity and food addiction and to detect the 
frequency of food addiction in obese children 
and adolescents.
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Material and Methods 

Study group

The study group consisted of 100 children 
and adolescents aged 10-18 years who were 
admitted or referred to our outpatient clinic 
between June and December 2012. Patients with 
hypothyroidism, growth hormone deficiency 
and Cushing syndrome were excluded. Before 
collecting the patient data, the necessary 
permission from the Kocaeli University IRB 
Office was obtained by completing the informed 
consent and protocol submission forms, having 
the study reviewed and receiving final approval 
from the IRB Review Board. The IRB protocol 
number is KOÜ KAEK 2012/138. 

Study protocol

The participants were enrolled by a pediatric 
endocrinologist, a dietician and a psychologist. 
The data was collected from the participants’ 
self-reports. The TANITA TBF-300 body 
composition analyzer was used for measurement 
of body fat percentage (%), fat weight (kg) 
and fat-free mass (kg); basal metabolic rate 
was calculated. After the anthropometric 
measurements were taken, the participants 
completed the questionnaire. The Yale Food 
Addiction Scale (YFAS) was used to determine 
whether signs of food addiction were present8,9. 
A food frequency questionnaire (FFQ) was 
administered to participants to evaluate their 
nutritional status. The FFQ was based on daily, 
weekly and monthly consumption of food from 
the various food groups10. All participants 
underwent a standard 2-hour oral glucose 
tolerance test (OGTT). 

Anthropometric measurements

Height was measured to the nearest 0.1 cm, and 
weight to the nearest 0.5 kg. BMI was calculated 
as weight (kg)/height (m2)11. All measurements 
were taken by trained dietitians. BMI was 
evaluated according to national standards12, and 
a BMI-SDS between 1 and 2 SD was defined as 
overweight, ≥2 SD and <3 SD as obese, and ≥3 
SD as morbidly obese13. Waist circumference 
was measured with a nonelastic tape at a point 
midway between the lower border of the rib 
cage and the iliac crest at the end of normal 
expiration. The waist circumferences of the 
participants were evaluated according to waist 
circumference percentiles for Turkish children 
and adolescents14. Body fat percentage was 

measured with the TANITA TBF-300 body 
composition analyzer. Participants had their 
weight measurements taken while wearing light 
clothing and no shoes, and standing straight. 
The percentage of body fat was evaluated 
according to body fat reference curves for 
Turkish children and adolescents. Body fat 
percentages above 85th percentile and the 95th 
percentile were categorized as excess fat and 
obese, respectively15.

Insulin resistance 

The participants underwent a standard 2-hour 
OGTT, receiving an oral glucose load of 1.75 
g/kg (maximum 75 g) after a 10-12-hour 
overnight fast. Blood samples were obtained at 
0, 30, 60, 90, and 120 min for determination 
of glucose and insulin levels. Homeostasis 
model assessment of insulin resistance (HOMA-
IR) was calculated with the formula [(FG 
(nmol/l) x fasting insulin (mIU/ml)/22.5]. A 
level >3.16 was considered to be a marker of 
insulin resistance16.

Food addiction 

The diagnosis of “food addiction” was based on 
the Yale Food Addiction Scale (YFAS)8,9. This 
questionnaire consists of 27 items that assess 
eating patterns over the past 12 months. The 
YFAS translates the Diagnostic and Statistical 
Manual IV TR (DSM-IV TR) substance 
dependence criteria to the setting of eating 
behavior (including symptoms such as tolerance 
and withdrawal symptoms, vulnerability in 
social activities, difficulties cutting down or 
controlling substance use, etc.). A Turkish 
validity and reliability study of the scale 
was performed, and Cronbach’s α value was 
calculated to be 0.9317.

The scale uses a combination of Likert scale 
and dichotomous scoring options. The Likert 
scale was used for scoring the symptoms of 
food addiction (e.g., tolerance and withdrawal), 
with a range of 0 to 7. The criterion for “food 
addiction” is met when three or more symptoms 
are present within the past 12 months and 
clinically significant impairment or distress is 
present8,9.

Statistical analysis

SPSS 20 was used for statistical analysis. A 
chi-square test was used in the analysis of 
categorical data, and the Mann-Whitney U 
test was used for comparison between two 
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groups. Binary logistic regression was used 
to determine the variables of food addiction. 
A p-value <0.05 was considered statistically 
significant18. 

Results 

Among the participants in the study group, 
63% (n: 63) were girls; 71% of the participants 
were food-addicted. The mean age of the food-
addicted participants was 14.6±2.07 (range: 
10-18, median: 14.6) years; that of the non-
addicted participants was 13.9±1.96 (range: 
10-18, median: 14) years (p>0.05). Forty-one 
percent of the food-addicted participants were 
boys, and 59% were girls (p<0.05). Of the 
food-addicted participants, 57 (80.3%) had 
a BMI-SDS value >+2SD; 64 (90.1%) had a 
body fat percentage ≥95th percentile. Insulin 
resistance frequency was 77.5% among the 
food-addicted participants, and 69% among the 
non-addicted participants (p>0.05) (Table I).

The mean body fat percentage of the food-
addicted participants was 37.7±7.9% (range: 
20.8-58.2, median: 37.2); that of non-addicted 
participants was 37.6±7.5 (range: 23.1-48.7, 
median: 37.6). The mean BMI-SDS value of 
the food-addicted participants was 2.6±0.65 
SD (range: 1.0-4.1, median: 2.5); that of 
non-addicted participants was 2.6±1.18 SD 

(range: 0.6-6.6, median: 2.6). There was no 
statistically significant difference (p>0.05). The 
mean HOMA-IR levels of the food-addicted 
and non-addicted participants were also similar 
[5.1±2.77 (1.5-20.4) vs. 5.2±2.82 (0.7-12.5)] 
(p>0.05) (Table I).

The most addictive foods were found to be 
chocolate (70%), ice cream (58%), carbonated 
beverages (59%), French fries (57%), white 
bread (55%), rice (53%), candy (50%), chips 
(48%) and pasta (43%), in decreasing order 
of frequency. Chocolate addiction was present 
in 79.4% of food-addicted girls, but only 
54.1% of food-addicted boys; the difference 
was statistically significant (p<0.05). Of the 
food-addicted participants, 32.4% reported 
daily consumption of chocolate; 36.6%, daily 
consumption of carbonated beverages; 46.8%, 
daily consumption of French fries; 95.8%, 
daily consumption of white bread; 46.5%, 
daily consumption of rice/pasta; 43.7%, 
daily consumption of candy; 38.2%, daily 
consumption of chips; and 47.4%, consumption 
of ice cream 3-5 times a week.

When we analyzed the eating habits of the 
participants, we found that experiencing 
frequent feelings of hunger was more common 
among the food-addicted participants than the 
non-addicted participants (60.6% vs. 37.9%) 

Food addiction Total p

Food-addicted
(n: 71)

Non-addicted 
(n: 29) n (100)

Number % Number % Number %

Gender 
Male 
Female 

29
42

41.0
59.0

8
21

27.5
72.5

37
63

37.0
63.0 NS

BMI-SDS
1-2 SD
≥2-3 SD
≥3 SD

14
35
22

19.7
49.3
31.0

6
14
9

20.7
48.3
31.0

20
49
31

20.0
49.0
31.0 NS

Body fat (%) 85-94 p
≥95 p
Waist circumference 
(cm)
≥90-<97 p
≥97 p

9
62

4
67

12.7
87.3

5.6
94.4

5
24

1
28

17.2
82.8

3.4
96.6

14
86

5
95

14.0
86.0

5.0
95.0

NS

NS

HOMA-IR
<3.16
≥3.16

16
55

22.5
77.5

9
20

31.0
69.0

25
75

25.0
75.0 NS

Table I. Comparison of Anthropometric Measurements and HOMA-IR Levels of Food-Addicted and 
Non-Addicted Participants

*NS p>0.05
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Food addiction
Total

(n: 100)Food-addicted 
(n: 71)

Non-addicted 
(n: 29) p

Number % Number % Number %

Frequent feeling of hunger 43 60.6 11 37.9 54 54.0 p= 0.03*
Extreme feeling of hunger 34 47.9 11 37.9 45 45.0 NS
Eating fast 51 71.8 16 55.2 67 67.0 NS
Eating big bites 42 59.1 17 58.6 59 59.0 NS
Eating outside main meals 68 95.8 26 89.6 94 94.0 NS
Consumption of junk food 68 95.8 26 89.6 94 94.0 NS

Eating at a fast food 
restaurant every week 49 69.0 18 62.1 67 67.0 NS

Eating at a fast food 
restaurant ≥3 per week 28 39.4 8 27.6 36 36.0 NS

Adding extra salt to meals 42 59.2 18 62.1 60. 60.0 NS

(p<0.05). However, there was no significant 
difference between food-addicted and non-
addicted participants regarding frequency 
of feeling extremely hungry, eating fast, 
eating large bites, eating outside main meals, 
consumption of junk food and adding extra 
salt to meals (p>0.05) (Table II). 

According to the logistic regression analyses, 
experiencing a frequent feeling of hunger was 
associated with a 2.2-fold increase in food 
addiction risk, and consumption of French fries 
≥1-2 times per week with a 2.3-fold increase 
(p<0.05) (Table III).

Discussion

Although food addiction has become a hot topic 
in recent years, the diagnostic criteria for food 
addiction have yet to be precisely defined19,20. 
Some authors suggest food addiction should 
have a place in the DSM-V classification as a 

substance-related disorder21,22. 

In recent years, the YFAS was developed as a 
means to detect food addiction8. It was based 
on the evidence of the similarity between 
binge-eating disorder and substance abuse23. 
YFAS criteria were used to determine the 
prevalance of food addiction among patients 
with eating disorders24, obese individuals25 
and college students26. Using the YFAS, the 
prevalance of food addiction in our study group 
was determined to be 71% (Table I). Davis et 
al.25 found the prevalance of food addiction 
among obese adults to be 25%. Another study 
showed the prevalance of food addiction to 
be 37.5% in obese adults, 14% in overweight 
adults and 6% in normal individuals27. Pedram 
et al.28 determined that the prevalance of food 
addiction in adults was 5.4%; however, they 
found it to be higher in obese individuals than 
in the control group.

Table II. Comparison of Eating Habits in Food-Addicted and Non-Addicted Participants

* p<0.05  NS p>0.05

Variable B (coefficient) Standard 
error Wald p OR 95% CI

Frequent feeling of hunger 0.767 0.488 2.467 0.039* 2.153 0.827-5.608

Eating fast 0.150 0.536 0.079 0.108 1.162 0.406-3.324

Consumption of French fries 
≥1-2 times a week 0.828 0.532 2.423 0.007* 2.289 0.807-6.496
Consumption of hamburger 
≥1-2 times a week 0.423 0.517 0.671 0.106 1.527 0.555-4.206

Table III. Factors Associated with Food Addiction (logistic regression analysis)

*p<0.05
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In a recent study, a significant correlation 
(r=0.54, p<0.001) between BMI and food 
addiction symptoms was found among children 
aged 8-19 years1. However, Meule and Kübler26 
did not find any correlation between BMI and 
the existence of food addiction in a study 
group of college students whose mean age was 
24.5±4.0 years. Similarly, we did not detect a 
significant correlation between food addiction 
and BMI, waist circumference and body fat 
percentage in our study (Table I). We believe 
that may have resulted from the fact that our 
participants consisted solely of overweight and 
obese children and adolescents, and from the 
absence of a control group in the study. 

Some types of foods are more likely to be 
associated with food addiction. Incremental 
increases in body fat percentage and insulin 
resistance may enhance food addiction and 
create a vicious cycle29-31. It is known that 
neuronal insulin signaling is exquisitely sensitive 
to dietary macronutrient intake32. Daws32 
suggested a link between dysregulated brain 
insulin signaling and altered monoamine-related 
behaviors, including food intake. In this model, 
food-induced disruption of brain insulin action 
(insulin resistance) may confer risk for and/
or underlie “food-use” by altering dopamine 
reward pathways, since these pathways are 
insulin-sensitive. However, we did not find a 
significant difference between the HOMA-IR 
levels of the food-addicted and non-addicted 
participants in this study (Table I). The small 
number of non-addicted participants may 
explain this.

The most addictive foods in order of frequency 
were: chocalate (70%), ice cream (58%), 
carbonated beverages (59%), French fries 
(57%) and white bread (55%). The fat and/
or carbohydrate contents of all these foods 
are high. Gearhardt and colleagues33 indicated 
that sugary and salty foods are more palatable 
and therefore more addictive than foods such 
as fruit, vegetables and legumes. Similarly, 
Avena and Gold7 emphasized the high addictive 
potential of sugary, salty and fatty foods. 
Clinical investigations have shown that fatty 
and sugary foods have a “reward effect” on 
obese individuals and thus are consumed 
more frequently34-36. In our study, we observed 
that participants were consuming the foods 
they were addicted to 3-5 times a week. We 

determined that consumption of French fries, 
with their high fat content, more than 1-2 times 
a week increased the risk of food addiction 2.3 
fold (p<0.05) (Table III).

Although the concept of food addiction is 
still theoretical, it is thought that there are 
many factors involved in its etiology. Indeed, 
the mechanisms (genetic and environmental 
impact, social learning and neurobiological 
factors) that contribute to the development 
of food addiction are reported to be same as 
the etiologic factors seen in substance abuse1. 
The increasing availability of high-fat, high-
calorie foods and sweetened foods in schools, 
supermarkets and fast food restaurants, and 
the widespread advertisements for these foods, 
which are very attractive to children, affect 
children’s nutritional choices and facilitate 
the development of obesity in children and 
adolescents1,37. Of the food-addicted participants 
in this study, 96% reported consumption of junk 
food; 70% reported its consumption once a 
week, and 39%, three or more times a week 
(Table II).

We found that the food-addicted participants 
had more frequent feelings of hunger than 
non-addicted participants (p<0.05) (Table II), 
and this hunger was associated with a 2.2-fold 
increase in the risk for food addiction (p<0.05) 
(Table III). However, the presence of other 
symptoms reflecting eating patterns, such as 
feeling extremely hungry, eating fast and eating 
large bites, was similar in all participants, 
regardless of the presence of food addiction 
(Table II). This result suggests that the term 
“food addiction” is not adequate to explain all 
eating habits among obese individuals.

In conclusion, this study shows that the rate 
of food addiction among obese children and 
adolescents is high. However, controlled, 
large-scale studies are needed before it can be 
definitively concluded that food addiction is one 
of the most important causes of obesity. We 
suggest that further studies of food addiction 
will illuminate the pathogenesis of obesity and 
offer new perspectives regarding its treatment. 
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