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Abstract 
    Background: Food addiction has been defined as consuming palatable foods leading to addictive-like behaviors. Little studies have 
assayed food addiction in children and adolescents. Thus, we aimed at identifying the prevalence of food addiction and the relationship 
between food addiction, sociodemographic and anthropometric indicators among children and adolescents in southwestern Iran.  
   Methods: This cross-sectional study was conducted on 222 elementary school students aged 7 to 13 years in Ahvaz, Iran, using a 
random sampling method. Sociodemographic and anthropometric indicators were obtained. The 25-item child version of the Yale Food 
Addiction Scale (YFAS-C) was applied to provide food addiction diagnosis and symptoms. A nonparametric analysis was used for data 
analysis.  
   Results: The prevalence of food addiction was 17.3%. Also, the most common symptoms associated with food addiction were (1) 
inability to cut down, (2) withdrawal, and (3) tolerance. The students with food addiction diagnosis were older than the undiagnosed 
(p=0.04). The males and students older than 8 years showed a higher food addiction score than females and students under 8 years 
(p<0.05). In females, significant positive correlations were found between anthropometric indicators, including body mass index and 
body mass index z-score, with food addiction score (p<0.01). 
   Conclusion: Food addiction diagnosis was more prevalent in males and students over 8 years. Females with higher YFAS-C scores 
had elevated body mass index z-scores, suggesting that food addiction may be a remarkable problem in childhood and early adolescence 
and may also be related to a risk of overweight/obesity in Iranian students.  
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Introduction 
While there is no agreement upon definition of addictive-

like eating in humans (1), clinical data suggest that consum-
ing palatable foods may lead to addictive-like behaviors in 
some individuals. Based on this observation, interest in the 
phenomenon of food addiction has increased substantially 
in scientific research (2). Food addiction is defined as a per-
sistent course to crave for food resulting from hedonic fac-
tors. Animal models of food addiction find that rats given 
access to high-fat, high-sugar, and processed foods exhibit 

classic behavioral and biological signs of addiction (e.g. 
withdrawal, tolerance, and dopaminergic downgrading) (3, 
4). In the general population of adults, food addiction has 
been associated with hormonal (e.g. a higher concentration 
of prolactin and lower concentration of tumor necrosis fac-
tor-α (TNF-α), amylin, and follicle-stimulating hormone 
(FSH) in food-addicted overweight/obese individuals com-
pared to the non-food-addicted ones) (5), biological (e.g. 
reward dysfunction) (6,7), mental (e.g. depression, anxiety, 
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↑What is “already known” in this topic: 
Food addiction prevalence is 17.3% in a population of Iranian 
children and adolescents. “Inability to cut down” is the most 
common contributor to their clinical eating problems. Food ad-
diction is related to demographic and anthropometric indices re-
lated to the risk of overweight and obesity among this age group.  

→What this article adds: 
Age over 8 years and male gender were the most important risk 
factors for food addiction in Iranian elementary school students. 
Moreover, Iranian female students were at a higher risk for obe-
sity and overweight with “food addiction” than males.  
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and stress) (8, 9), and behavioral (e.g. cravings, impul-
sivity) (10-12) factors implicated in addictive disorders. 

Despite an  increasing evidence on the prevalence of food 
addiction in adults (6, 7, 11, 13-23) and the publication of 
a systematic review in this context (24), little studies have 
assayed the prevalence of food addiction in children and 
adolescents (25, 26). Also, to date, sociodemographic indi-
cators related to food addiction in children and adolescents 
have not been investigated. Moreover, no information is 
available on the prevalence of food addiction among Ira-
nian children and adolescents. The issue needs to be further 
explored in larger cross-sectional surveys in different geo-
graphical areas, with different cultures, customs, and eth-
nicities and various foods. Moreover, future studies should 
consider such variables as anthropometric and demo-
graphic indicators to determine the relationships with food 
addiction status in children and adolescents (25). Based on 
the addiction literature, children are more vulnerable to the 
negative effects of addictive substances than adults (27). 
Thus, if certain foods are addictive, children might be at 
more risk of addictive-like eating behavior compared to 
adults (28). 

Several studies have also examined the possibility of a 
causal relationship between food addiction and the subse-
quent obesity epidemic (1). The prevalence of food addic-
tion is increasing in obese patients (29) and encompasses  
different age groups (26, 30). In adults (8, 9, 13) and chil-
dren (25), food addiction is associated with elevated body 
mass index (BMI) and visceral adiposity (31). Whereas the 
initial drugs abuse (e.g. alcohol and cannabis) typically oc-
curs during adolescence and early adulthood (32), con-
sumption of potentially addictive foods (e.g. candy, cake, 
sugar-sweetened beverages) is more likely to occur during 
early childhood  (33,34). The repeated consumption of 
highly palatable foods and the subsequent dependence early 
in development may be a cause of obesity epidemic in 

childhood (1, 35). Also, dietary habits originate from child-
hood and continue to adulthood. Accordingly, the evalua-
tion of addictive-like eating in children and adolescents 
may cover the gaps on prevention and treatment of obesity 
in children and adolescents (36).  

According to our knowledge, evidence supporting the 
concept of food addiction among Iranian adults is limited 
(18). The relationship between food addiction, demo-
graphic indices, and obesity has not been studied exten-
sively. Thus, the present study was performed to detect the 
frequency of food addiction and evaluate the relationship 
between food addiction, sociodemographic and anthropo-
metric indicators among Iranian elementary school stu-
dents. 

 
Methods 
Study setting 
We conducted a cross-sectional study on 3908 students 

(1868 males and 2040 females) aged 7 to 13 years studying 
in elementary schools of Ahvaz, the capital city of 
Khuzestan province, Iran, over 3 months (January to March 
2017). Ahvaz organization of education and training 
consists of 4 educational districts including public and non-
profit elementary schools. A two-stage random sampling 
method was conducted to yield a sample generalizable to 
all elementary students in Ahvaz. In the first stage, 8 
schools (4 girls' and 4 boys' schools) were selected ran-
domly out of 311 public elementary schools (151 girls' and 
160 boys' schools) in 4 educational districts in Ahvaz (one 
girls’ school and one boys' school from each educational 
district). Since the unit of randomization was the classes of 
schools, in the second stage, one class within each school 
was randomly selected. Grades of classes (first to sixth 
grades) were randomly selected. According to a similar 
study, the prevalence of food addiction among children was 
38.6% (25). Considering the 95% confidence interval and 

 
Fig. 1. Recruitment and enrollment of study participants, N = the number of schools in each district, n = the number of students in each selected 
school and class 
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based on the formula given in the following equation, the 
minimum number that could be calculated for measuring 
the prevalence was 177 students with 25% chance of losing 
samples, so the sample size was estimated 222 elementary 
school children.  

 
Z= Z value (e.g. 1.645 for confidence interval), p= prev-

alence ratio. δ= Error margin = 0.02. 
Finally, on average, 28 students were enrolled in the 

study in each cluster (classes of schools) from different ed-
ucational grades (Fig. 1 and Table 1).  

Initially, an introduction letter was sent to authorities of 
schools to cooperate with researchers. They were also 
asked to provide the demographic information of students 
to the researchers. 

  
Measures 
Sociodemographic indicators, which included infor-

mation on sex, age, parents’ occupation, and parental edu-
cation level, were obtained from the recorded information 
in school files of each student to evaluate the socioeco-
nomic status. Anthropometric indices including weight and 
height were also measured, which were converted into BMI 
using standardized equations. BMI values were trans-
formed into BMI z-scores, a measure of relative weight ad-
justed for the child's age and sex. Based on the World 
Health Organization (WHO) guidelines of fixed exclusion, 
BMI z-scores lower than −4.0 and higher than +5.0 are con-
sidered to be biologically implausible values and should be 
excluded from the analysis (World Health Organization 
(WHO), 1995). Typically, these values (outliers) are the re-
sult of misreporting rather than true growth extreme. Chil-
dren's BMI z-scores were categorized according to the 
WHO BMI-for-age (5–19 years) cut-off points (37). The 
students were categorized according to their BMI z-scores 
as follow: underweight (BMI z-score <−2 SD), healthy 
weight (-1 ≤ BMI z-score≤0), overweight (1≤ BMI z-
score< 2), obese (+ 2≥BMI z-score>3), and morbidly obese 
(BMI z-score ≥ +3) (36). 

 
Questionnaire translation 
The Persian version of the child version of the YFAS 

(YFAS-C) (25) was applied to evaluate  food dependence. 
The YFAS-C questionnaire was translated from English 
into Persian by 2 competent expert translators. Then, the 
translations were integrated by agreement between transla-
tors and researchers. Also, the dietary cultural adaptation 
was done to ensure that the translated questionnaire was 
easy and understandable for Persian language students. 
During dietary cultural adaptation, 5 food items of original 
YFAS-C were deleted and 5 new items were added. In a 
pilot study, the validity of the Persian version was evalu-
ated by distributing its prefinal version randomly to 20 na-
tive Persian speaking students, and its comprehensibility 
was assessed. Necessary changes were exerted to make the 
questionnaire understandable. Also, 5 nutritionists (full 
professors of medical universities) revised the translated 

questionnaire. Finally, the revised YFAS-C was used in a 
survey of 222 elementary students.  

YFAS-C has 25 items, which was developed by 
Gerardhard et al. (25). Items were computed under criteria 
adopted from the symptoms for substance dependence in 
the fourth revision of the Diagnostic and Statistical Manual 
of Mental Disorders (DSM-IV). The diagnostic criteria for 
substance dependence according to the DSM-IV are as fol-
low: (1) tolerance, defined as “consuming increasing 
amounts of a substance to reach the same effects or feeling 
reduced effects with continuous use of the same quanti-
ties”; (2) withdrawal symptoms “when the substance is not 
consumed or using the substance to avoid withdrawal 
symptoms”; (3) loss of control defined as “consuming the 
substance in larger quantities or over a longer period than 
intended”; (4) inability to cut down, defined as “a persistent 
desire or unsuccessful efforts to cut down substance use”; 
(5) much time/activity to obtain, use, or repair, that is, “ an 
increasing efforts to gain or use the substance or its effects 
recovery”; (6) giving up activities defined as “reduction of 
social, occupational, or recreational activities because of 
substance use”; and (7) use, despite of negative conse-
quences, that is, “ the use of the substance despite persistent 
physical or psychological problems caused or exacerbated 
by the substance” (38). Finally, these criteria provided a 
food addiction diagnosis.  In our study, food addiction was 
classified as “mild”, “moderate” or “severe”. A “mild diag-
nosis” score is assumed when 3 or more criteria are re-
ported, a “moderate”  score is gained when 4 to 5 criteria 
are present, and “severe” is when 6 or more criteria are dis-
cerned (9).  The YFAS-C scale yields 2 outcome variables. 
The first is a continuous measure of endorsed symptoms, 
which is the total number of substance dependence symp-
toms reported by the respondent over the past year (ranging 
from 0 to 7). The second is a dichotomous measure, pre-
senting a ‘diagnosis’ of food addiction when the respond-
ents experience 3 or more symptoms over the past year ac-
companied by the “clinically significant impairment/dis-
tress” criterion (9). In the present study, students at forth to 
sixth grades completed the YFAS-C as self-report and par-
ents of first to third grade students were asked to provide 
data on their children's addictive-like eating behavior. As 
for the YFAS-C in this study, the word ‘I’ was replaced by 
‘your child’ with pronouns changed from reporting on one-
self to reporting on one's child. For the purpose of this 
study, both symptom and diagnosis scores were used.  

 
Ethical considerations 
Before collecting the demographic and food addiction 

data, the necessary permissions from the school authorities 
and/or parents of all participants were obtained by asking 
them to complete an informed consent, which was in agree-
ment with the provisions of the Declaration of Helsinki. 
Also, they were reassured that personal information of stu-
dents would be kept confidential. Study protocol was re-
viewed and given final approval from the Student Research 
Committee, office of the Vice-Chancellor for Research, 
Ahvaz Jundishapur University of Medical Sciences (Grant 
number: 94S119). Moreover, the ethics committee of Ah-
vaz Jundishapur University of Medical Sciences (AJUMS) 
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approved this study (Ethics Committee Code: IR. 
AJUMS.REC.1395.512).  

 
Statistical analysis 
Firstly, the original sample of (n = 222) students was cat-

egorized in to 2 groups according to their food addiction 
diagnosis: students meeting food addiction diagnostic cri-
teria on the YFAS-C (<3 criteria fulfilled; named diagnosed 
n = 171), and those students with food addiction diagnosis 
on the YFAS-C (≥3 criteria fulfilled and clinically signifi-
cant impairment/distress; named undiagnosed; n = 37). In 
the second classification, the students diagnosed with food 
addiction were classified into “mild”, “moderate”, or “se-
vere” categories. 

All analyses were performed using SPSS Statistics (Ver-
sion 21, IBM, Armonk, NY, 2010). Preliminary descriptive 
analyses were performed on all data. Quantitative variables 
including age, anthropometric indicators, and food addic-
tion score on continuous version of scale were not normally 
distributed (based on the Shapiro-Wilk statistic, skewness, 
and kurtosis). Therefore, the analyses were performed us-
ing nonparametric procedures. The Mann-Whitney U-test 
was conducted to compare differences between the 2 inde-
pendent groups including students with food addiction di-

agnosis and those undiagnosed on the continuous depend-
ent variables including food addiction score on the 
continuous version of the scale, age, and anthropometric in-
dicators. Also, Kruskal-Wallis test was utilized to find sta-
tistically significant differences between student groups 
with different food addiction severity as an independent 
variable on continuous dependent variables including age 
and anthropometric indicators. Moreover, chi-square test 
was used to compare categorical data including frequency 
of symptoms on YFAS-C and food addiction severity be-
tween the students with and without food addiction diagno-
sis. Besides, the Spearman’s rho coefficient was used for 
correlations. Correlation coefficients were computed be-
tween the food addiction score and the anthropometric in-
dicators (2-tailed tests).  

 
Results 
Characteristics of the study population 
Sociodemographic and anthropometric characteristics of 

the participants who completed YFAS-C are presented in 
Table 1. A total of 222 individuals were recruited for the 
study. The age of the students (65.9 % male) ranged from 
6 to 14 years (9.6±1.7 years). Most of the students had re-
tired fathers or fathers who were workers and employees, 
with no college education. Also, more students had non-

Table 1. Sample size, sociodemographics, and anthropometric characteristics among Iranian elementary school students† 
Variable Baseline characteristics 
No. of classes 8 
No. of students by grade (%)  
 1th 25 (11.3) 
 2th 44 (19.8) 
 3 th 28 (12.6) 
 4th 38 (17.1) 
 5th 65 (29.3) 
 6th 22 (9.9) 
Demographic characteristics 
 Age (yr) 9.6±1.7 
 Age category (%)ᵠ  

<8 yr 69 (30.9) 
> 8 yr 154 (69.1) 

 Male sexuality (%) 147 (65.9) 
Socioeconomic status (%)‡  
 Paternal occupation 
  Worker, employee, retired 120 (55.6) 
  Practitioner (medical physician, lower, etc.) and self-employment 96 (44.4) 
 Maternal occupation 
  Employed 38 (17.6) 
  Non-employed (housewife and retired)  178 (82.4) 
 Paternal education level  
  College education  107 (48.4) 
   Non-college education (Diploma and less) 114 (51.6) 
 Maternal education level  
  College education  83 (37.7) 
  Non-college education (Diploma and less) 137 (62.3) 
Anthropometric measurements  
 Height (cm) 138.1±11.6 
 Weight (kg) 36.5±12.8 
 Body-mass index (BMI)* 18.6±4.3 
 BMI z-score 0.46±1.6 
 BMI z-score category§ (%) 
  Underweight 33 (14.9) 
  Healthy weight 72 (32.4) 
  Overweight 48 (21.6) 
  Obese 49 (22.1) 
  Morbidly obese 20 (9) 

† Plus–minus values are means ±SD. ᵠ Data on age category were missing for 4 children. ‡ Data on each paternal and maternal occupation were missing for 11 children, 
data on paternal education level were missing for 6 children, and data on maternal education were missing for 7 children. * Body-mass index is the weight in kilograms 
divided by the square of the height in meters. § WHO BMI-for-age (5–19 years) –cut-offs (37). 
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employed mothers with no college education, which was 
indicative of a moderate socioeconomic status. The mean 
BMI of the students was normal (18.6±4.3). After BMI z-
scores classification, most of the students were at a healthy 
weight. There were no significant differences between 
males and females in BMI, weight, BMI z-score, and BMI 
z-score category.  

 
Student’s food addiction frequencies 
Table 2 demonstrates the comparison of symptom scores, 

frequency of symptoms, and food addiction score on the 
continuous version of the YFAS-C scale for students with 
and without food addiction diagnosis. A total of 36 students 
(17.3%; 17.8.4% of males, 16.4% of females) met the food 
addiction diagnostic criteria. The mean and standard devi-
ation (Mean±SD) of food addiction symptom score was 
4.6±1.2 for the diagnosed and 2.3±1.2 for the undiagnosed 
children and adolescents, respectively. The most prevalent 
symptoms associated with food addiction included “inabil-
ity to cut down”, “withdrawal”, “tolerance”, “giving up ac-
tivities”, and “much time/activity to obtain, use, and re-
cover”, which were reported by 91.7%, 80.6%, 72.2%, 
69.4%, and 63.9% of the students in whom food addiction 
was detected as a contributor to their eating problems. 
Moreover, in an additional analysis among students with 
food addiction diagnosis, 47.2% (n= 17) and 52.8% (n= 19) 
had moderate and severe food addiction, respectively. None 
of the students with food addiction diagnosis had mild food 
addiction.  

 
Children food addiction and sociodemographics 
Non-parametric tests were used to evaluate the relation-

ship between sociodemographic and anthropometric varia-
bles with food addiction diagnosis status and category of 
food addiction severity. Mann-Whitney U test showed a 
significant difference in age among the students with food 
addiction diagnosis and undiagnosed ones. Moreover, chi- 
square test results showed a significant difference between 
age category and food addiction diagnosis. The students 
with food addiction diagnosis had a significantly higher 
mean rank of age than undiagnosed students (p<0.05). 
Also, students aged over 8 years showed a more prevalence 
of food addiction than students aged under 8 years (p<0.05, 

Table 3). Furthermore, Mann-Whitney U test presented sta-
tistically significant differences in food addiction score on 
the continuous version of the scale between male and fe-
male students. The male students had a significantly higher 
food addiction score on the continuous version of 
theYFAS-C than females (p<0.05, Table 4). Also, the 
Mann-Whitney U test was applied to compare children 
aged under 8 years and those aged over 8 years based on 
food addiction scores on the continuous version of the 
YFAS-C. The results indicated that children aged over 8 
years had a significantly higher food addiction score than 
children aged under 8 years (p<0.05, Table 4). After 
division by sex, this difference persisted in males, but not 
in females; outputs of the Mann-Whitney U test provided 
the following values: Mann-Whitney U= 1012.5, p<0.05, 
with a mean rank food addiction score of 47.3 for male stu-
dents aged less than 8 years and 61.8 for male students aged 
over 8 years. 

However, Kruskal-Wallis H test showed no statistically 
significant differences in age between the students with dif-
ferent categories of food addiction severity (p> 0.05). Also, 
chi- square test results showed no significant difference in 
sex and socioeconomic status variables between students 
with and without food addiction diagnosis and category of 
food addiction severity. 

 
Children food addiction and anthropometrics 
Spearman partial correlation coefficients were applied to 

evaluate the relationship between the food addiction score 
on the continuous version of the YFAS-C scale and anthro-
pometric indicators in the entire sample and in both sexes. 
All measured anthropometric indicators had significant 
positive correlations with food addiction score in the entire 
sample. In female, but not in male students, a significant 
positive correlation was found between food addiction 
score, BMI, and BMI z-score. Also, weight and height had 
a positive correlation with food addiction score in male stu-
dents. Moreover, there was a significant positive correla-
tion between food addiction score and weight in the entire 
sample and both sexes, which remained significant when it 
was controlled for possible confounding factors including 
age (Table 5).  

Table 2. Comparison of symptom scores, frequency of symptoms, food addiction score, and category of food addiction severity between Iranian 
elementary school students with and without food addiction¶ 

p Test statistic 
(χ2/ Mann-Whitney U) 

Diagnosed† 
(n=37) 

Undiagnosed 
(n=172) 

Food addiction variables 

Food addiction symptoms on YFAS-C ‡ 
< 0.001 26.7 14 (38.9) 12 (7.87.2) Loss of controlᶲ  
> 0.05 2.6 33 (91.7) 123 (80.4) Inability to cut downʛ  
< 0.001 16.5 23 (63.9) 48 (28.4) Much time/activity to obtain, use, recover††  
< 0.001 27.6 25 (69.4) 40 (24.2) Given up  activities℧  
> 0.05 2.6 17 (47.2) 57 (33.1) Use, despite  negative consequences  
< 0.001 14.6 26 (72.2) 62 (37.3) Tolerance§  
< 0.001 45.7 29 (80.6) 37 (22.3) Withdrawalᵠ  
< 0.001 472.5 146.2 74.4 Continuous version of the scale€ 

¶The results were assessed using chi-square test (shown as n (%)) and Mann-Whitney U test for those continuous data not normally distributed (shown as Mean Rank). † 
YFAS-C food addiction diagnosis: endorsement of ≥3 symptoms + criterion met for clinical impairment or distress. ‡ Children YFAS-C (25 items). ᶲ Data were missing for 
24 children. ʛ Data were missing for 38 children. ††Data were missing for 22 children. ℧ Data were missing for 26 children. § Data were missing for 25 children. ᵠ Data were 
missing for 25 children. €A symptom count without diagnosis, adding up all of the scores for each of the criterion (e.g. tolerance, withdrawal, and use despite negative 
consequences) without considering the score of clinical significance. This should range from 0 to 7 (0 symptom to 7 symptoms).  
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However, Mann-Whitney U-test indicated no significant 
differences in weight, height, BMI, BMI z-score, and BMI 
z-score categories between students with food addiction di-
agnosis and those undiagnosed  overall and when sorted by 
sex (Table 3). Moreover, Kruskal-Wallis H test revealed no 

significant difference in weight, height, BMI, and BMI z-
score between the students with different categories of food 
addiction severity. Also, Chi- square test showed no signif-
icant differences between students with and without food 

Table 3. Comparison of sociodemographic and anthropometric variables between Iranian elementary school students with and without food 
addiction A¶ 

p Test statistic 
(χ2/ Mann-Whitney U) 

Diagnosed† (n=37) Undiagnosed 
(n=172) 

Food addiction variables 

Demographic characteristics 
Sex 

> 0.05 0.6 24 (17.8) 111 (82.2)  Males  
12 (16.4) 61 (83.6)  Females 

<0.05 2441 122.7 100.7 Age 
Age category (%) 

<0.05 4.3 6 (9.2) 59 (90.8)   <8 yr  
30 (21) 113 (79)   > 8 yr  

   Socioeconomic status (%) 
    Paternal occupation  
> 0.05 1 17 (15) 96 (85) Worker, employee, retired  

18 (20.5) 70 (79.5) Practitioner (medical physician, lower, 
etc.)  and self-employment 

    Maternal occupation  
> 0.05 0.13 7 (20) 28 (80) Employed  

29 (17.4) 138 (82.6) Non-employed (housewife and retired)  
Paternal education level  

> 0.05 0.94 15 (14.9) 86 (85.1) College education   
21 (20) 84 (80) Non-college education (Diploma and less)  

Maternal education level 
> 0.05 0.9 11 (14.3) 66 (85.7) College education   

25 (19.4) 104 (80.6) Non-college education (Diploma and less)  
> 0.05    Anthropometric measurements 
> 0.05 2540.5 117.4 101.3 Weight  
> 0.05 2485 119 101 Height  
> 0.05 2728.5 112.04 102.4 Body-mass index (BMI) ⁑  
> 0.05 2957 105.5 103.7 BMI Z-score  

BMI z-score category§ (%)  
> 0.05 2.3 7 (23.3) 23 (76.7) Underweight  

9 (13.2) 59 (86.8) Healthy weight 
6 (13.6) 38 (86.4) Overweight 
9 (19.6) 37 (80.4) Obese 
4 (21.1) 15 (78.9) Morbidly obese 

¶The results were assessed using Chi-square test (shown as n (%)) and Mann-Whitney U test for not normally distributed continuous data (shown as Mean Rank) 
⁑ ”The body-mass index is the weight in kilograms divided by the square of the height in meters”. § WHO BMI-for-age (5–19 years) –cut-offs (37).  
 

Table 4. Association of demographic variables with food addiction score on continuous version of the YFAS-C in Iranian elementary school 
students 

Demographic variables Mean Rank Mann-Whitney U p 
Sex    
 Male 95.9 3036 <0.05 
 Female 79.7 
Age (year)    
 < 8y 77.2 2684 <0.05 
 > 8Y 95.5 

 
Table 5. Correlation between food addiction score on the continuous version of the scale and anthropometric indicators among Iranian elementary 

school students by sex (n = 222) ¶ 
Anthropometric measurements Sex R ǂ p  
Height (cm) 
 

Males 0.263 <0.01 
Females 0.038 > 0.05 

Total 0.2 <0.01 
Weight (kg) Males 0.198 <0.05 

Females 0.267 <0.05 
Total 0.215 <0.01 

Body-mass index (BMI) Males 0.103 > 0.05 
Females 0.354 <0.01 

Total 0.188 <0.05 
BMI z-score Males 0.06 > 0.05 

Females 0.333 <0.01 
Total 0.157 <0.05 

ǂ Spearman partial correlation coefficients  
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addiction diagnosis and different categories of food addic-
tion severity in BMI z-score category (p>0.05) (data are 
displayed in Table 3).  

 
Discussion 
This was the first survey to examine the relationships 

among food addiction, anthropometric, and sociodemo-
graphic indicators in Iranian elementary school students. 
The results indicated that the food addiction prevalence in 
a general population of Iranian children and adolescents 
was 17.3% and that more than 50% of food addicted stu-
dents were diagnosed with severe food addiction. Also, the 
most common symptoms associated with food addiction 
were inability to cut down, withdrawal, and tolerance, iden-
tifying food addiction as a contributor to their clinical eat-
ing problems. Furthermore, those students with food addic-
tion diagnosis were older than undiagnosed ones. Also, stu-
dents aged over 8 years had a more prevalence of food ad-
diction than those aged under 8 years. Male students 
showed a higher food addiction score on the continuous 
version of the YFAS-C than females. Besides, male stu-
dents aged over 8 years had a higher food addiction score 
than males aged under 8 years. Moreover, significant posi-
tive correlations were observed between all anthropometric 
indicators and food addiction score in the entire sample; 
moreover, there was a similar correlation among food ad-
diction score, BMI, and BMI z-score in females. However, 
weight and height, but not BMI and BMI z-score, had a 
positive correlation with food addiction score in males. 

Few studies have investigated the prevalence of addic-
tive-like eating behavior in children and adolescents (1, 25, 
26, 35).  The prevalence of food addiction in a recent study 
on American children aged 5 to 12 years was reported to be 
22.7% (1). In a study, Merlo et al. found (26) that 15.2% of 
overweight children  “usually”, “often” or “always” think 
that they are food addicted. Although the prevalence ob-
served in the current study for food addiction is marginally 
similar to the mean prevalence of food addiction in adult 
population [22.2% (24), ranging between 5.4% (13) and 
56.8% (19)], with higher values found for overweight or 
obese women (13, 39, 40).  The prevalence of the current 
sample is higher than what has been observed in the past 
from 4 to 16 year old children in the United States with dif-
ferent races/ethnicities including Caucasians, African-
Americans, Hispanics, and others (7.2%) (25). However, 
the limitation of the mentioned study was that children’s 
dietary preferences are often dictated by parents. Also, in a 
study among Turkish obese children and adolescents, the 
frequency of addictive-like behavior turned out to be 71% 
(36). These results suggest the necessity of supportive and 
educational measures to minimize food addiction preva-
lence in the population of children and adolescents includ-
ing the precautionary use of the food addiction label in 
schools’ nutrition programs (41). Also, future preventive 
programs could be applied including teaching the skills for 
inhibitory control, joint with modifications in the con-
structed school setting to improve the safety of schools’ nu-
trition programs (42). 

In the presents study, the most common symptom associ-
ated with food addiction was “inability to cut down”, which 

means that a child or adolescent desires persistently and 
does a repeated attempt unsuccessfully to quit (43). The 
present study found that more than 90% of food addicted 
students met this criterion. A similar result was observed in 
a study on 4 to 16-year-old children in the United States, 
indicating that “inability to cut down” was the most com-
mon criterion among participants who met the diagnostic 
threshold with a rate of 65.3% (25). Similarly, in a 
qualitative internet study, “unsuccessful efforts to cut 
down” was the second prevalent criterion among food ad-
dicted children (35), whereas in adults, higher food addic-
tion scores are associated with decreased activation of a 
neural region implicated in inhibitory control (e.g. lateral 
orbitofrontal cortex) during food consumption and greater 
activation in reward-related regions (e.g. striatum) in re-
sponse to food indications. Thus, when food is present, 
children with more addictive-like eating may be prone to 
increase reward responsivity to the food, leading to con-
sume more calories, and this is combined with lower sensi-
tivity to satiety signals and decreased inhibitory control 
(28). However, more research is needed to understand the 
cause of the high prevalence of “inability to cut down” 
among other symptoms of food addiction in children and 
adolescents. 

“Withdrawal” was a second criterion observed in the pre-
sent study. This symptom means having physical with-
drawal symptoms when abstaining from specific foods two 
or more times per week (44). In the present study, about 
80% of students with food addiction diagnosis represented 
“withdrawal” criterion.  In a study by Gearhardt et al.  (25) 
in the United States, the prevalence of “withdrawal” symp-
toms among children and adolescents was 18.9%. Also, in 
the study of Pretlow et al.  (35), “withdrawal” was a fifth 
criterion observed in food addicted children. Eating can be 
dysregulated by stress, stimulating a favorite for highly pal-
atable (high fat/high sugar) foods (17). Over time, exposure 
to palatable foods seems to disrupt brain reward function, 
leading to “withdrawal” symptoms when the specific foods 
are cut down (4), and encouraging sustained intake (17). 
Considering a high prevalence of different grades of stress 
among Iranian adolescents (45) as well as many parallels 
between stress and feeding behavior leading to withdrawal, 
it is not surprising that “withdrawal” is the second common 
food addiction criterion observed in the present study. 
However, it is necessary to design studies describing psy-
chological characteristics of participants who met the 
“withdrawal” criterion as a common physiological measure 
of food addiction among Iranian food addicted children and 
adolescents besides evaluating the relationship between the 
“withdrawal” prevalence and the social stimuli inducing 
stress in Iranian children and adolescents. 

 “Tolerance” was the third criterion observed in the pre-
sent study. Progressively eating more and more over time 
may be characterized as “tolerance” (35). In the present 
study, “tolerance” criterion was represented in more than 
70% of students with food addiction diagnosis. Similarly, 
in a previous qualitative internet study, 77% of  respondent 
children met “tolerance” as `the fourth observed criterion 
(35). On the contrary, the prevalence of “tolerance” symp-
tom among children and adolescents in the United states 
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was reported as nearly 25% (25). Based on an animal study, 
eating excessive amounts of fat- and sugar-rich foods may 
develop “tolerance”. In this condition, the individuals crave 
more and more to satisfy their hunger (46). Accordingly, it 
is necessary to evaluate the nutritional intake of children 
and adolescents when they are assessed for addictive- like 
eating behavior. Moreover, children participating in the 
present study were at the growth age. This contradicts the 
fact that eating more over time might well have resulted 
from growth along with age (14).  

In addition, the results of the present study indicated no 
significant associations between the status of food addic-
tion diagnosis and food addiction severity and 
socioeconomic status variables including paternal and ma-
ternal occupation and education level. However, the stu-
dents with food addiction diagnosis were older than the un-
diagnosed. Also, the prevalence of food addiction was 
higher among students aged over 8 years than those under 
8 years, with a higher food addiction score in male students 
compared with females. Besides, food addiction score was 
higher in male students aged over 8 years than those under 
8. The results of a similar study confirmed the non-
significant associations between food addiction and socio-
demographic variables (1). Moreover, a survey evaluating 
high-calorie, low-nutrient (HCLN) food/beverage intake in 
fourth-grade children demonstrated that male sex and low 
inhibitory control independently predicted HCLN intake 
(42). Pre- and early adolescents (10-14 years old) gradually 
develop independence. They commute geographically 
within (and outside) their home area, especially on the 
school route. This commute allows children to purchase 
their own food from convenience and grocery stores lo-
cated at school routes. Most of the purchases include snacks 
such as candy, ice cream, and sandwiches (47). Accord-
ingly, the importance of educational interventions targeted 
at children over 8 years of age with a focus on male stu-
dents, whose particular food selections are described as al-
most completely high- calorie, low-nutrient-dense snack 
foods, is emphasized. Specially, most addictive foods are 
dense in calorie and high in refined sugars and fats with low 
nutrients and have exceptional relevance to obesity, which 
is nowadays a primary and ever-increasing health problem 
worldwide (42). 

The present study found significant positive correlations 
between all anthropometric indicators and food addiction 
score in the entire sample. Moreover, a similar correlation 
was found among food addiction score, BMI, and BMI z-
score in females. However, weight and height had a 
positive correlation with food addiction score in males. A 
similar study found a positive association between YFAS-
C scores based on parental report and BMI z-score and obe-
sity in children (1). Similar results were found in university 
students (8) and obese and overweight adolescents (36). A 
recent study showed that children who consume more cal-
ories at dinner have scores that indicate a greater level of 
food addiction. In older children, BMI percentile was sig-
nificantly associated with total calories consumed  after 
dinner, but not with any other measures of calorie intake 
(28). A qualitative prospective study in the United States 

revealed that the efforts of children to lose weight are con-
sistent with their BMI percentile, suggesting that the de-
pendence on the food pleasure may range from partially de-
pendent (addicted) in overweight children to fully depend-
ent (addicted) in obese children; and thus, children with ad-
dictive tolerance mode may be morbidly obese (35). These 
results highlight the importance of considering the food se-
lections and calorie contents of selected foods in early ado-
lescence and suggest the necessity of the preventive inter-
vention of food addiction aiming to decrease the risk of 
obesity related to addictive-like eating behavior in female 
students.  

One limitation of the current study was the sex dispro-
portion between the number of participants in the study so 
that the number of male contributors was larger than fe-
males, given the possiblity that the real prevalence of food 
addiction in the general population may be lower than 
17.3% if the study had included an equal number of male 
and female students. Thus, future studies with equal num-
ber of female and male students as participants are sug-
gested. Another study limitation is that parental control 
over eating behavior was not assessed. Parental behavior 
may impact the likelihood that children would exhibit ad-
dictive-like eating. Understanding the impact of parenting 
behavior on addictive-like eating behaviors in children is 
an important future direction. Moreover, to address poten-
tial comprehension issues for younger participants, parents 
were instructed that they could help their children in com-
pleting the questionnaire if the child needed assistance. Pa-
rental assistance, which is considered as another limitation 
of this study, may impact the interpretation of the question-
naire; however, information regarding whether parents as-
sisted their child was not considered in data collection. 

A possible power of the present study was evaluation of 
the relationship between sociodemographic indicators with 
food addiction diagnosis and the frequency of food addic-
tion symptoms for the first time, as well as a narrow age 
range of the participants (7 to 13 years of age), which 
strengthens the observed relationship between age and food 
addiction diagnosis. It is necessary to develop longitudinal 
studies to evaluate the causal relationship between food ad-
diction and childhood and adolescence obesity/ over-
weight. 

There is a need to evaluate the relationship between food 
addiction criteria prevalence and psychiatric variables in 
Iranian children and adolescents for future research to bet-
ter understand addictive-like eating among students in early 
adolescence. Moreover, longitudinal studies should be con-
ducted to examine whether early patterns of addictive-like 
eating can predict future problematic eating behaviors.  

 
Conclusion 
The present study expanded the limited literature on food 

addiction in children and adolescents. The results indicated 
that food addiction diagnosis along with clinically signifi-
cant impairment is more prevalent in male students aged 
over 8 years. Also, it was found that the risk of obesity re-
lated to addictive-like eating behavior was higher in female 
children and adolescents than in males. Results of the pre-
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sent study suggest that food addiction may be a very im-
portant problem in childhood and early adolescence 
contributing to a risk of overweight/obesity in Iranian stu-
dents. Identification of food addiction may improve obesity 
treatment efforts for this age/sex group.  
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