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INTRODUCTION

Food addiction is an emerging term refers to overeating of 
palatable (such as high fat and high sugar) foods.  It is a behav-
ioral addiction which works through brain rewarding system.1,2

Randolph was the first researcher who defines food addic-
tion as “a specific adaptation to one or more regularly con-
sumed foods to which a person is highly sensitive, produces 
a common pattern of symptoms descriptively similar to those 
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of other addictive processes.” Addictive consumption patterns 
of foods were reported about some foods such as corn, wheat, 
milk, coffee, eggs, and potatoes.3

The increasing prevalence of obesity in the last two decades 
creates the idea that genetic factor alone cannot explain all this 
changes; instead environmental and behavioral factors must 
have an important role in making obesity a widespread prob-
lem. Food addiction can be a good explanation for overweight 
pandemic in the modern “obesogenic” environment which is 
characterized by availability of palatable, energy-dense and 
inexpensive foods.4

The results of brain imaging of obese people as well as peo-
ple with substance dependence show functional similarities.1 
Also, studies on animal models have shown addictive behav-
iors and brain changes associated with the consumption of 
sugar and high-calorie foods in mice.5,6

Some studies claim that food addiction is a misnomer and 
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eating addiction must be replaced. They explain that food ad-
diction which is a substance related phenome, is an ambigu-
ous concept and overeating is a better phrase because it em-
phasizes on behavioral addiction to eating.7

Irrespective of motivating factors, chronic overeating leads 
to an uncontrollable increase in food intake that is resistant 
to change and treatment, and eventually in some susceptible 
nature, this behavior resembles substance abuse.4

Yale Food Addiction Scale (YFAS) was the first standardized 
scale which was developed for assessment of food addiction 
behavior based on diagnostic criteria for substance addiction in 
Diagnostic and Statistical Manual of Mental Disorders (DSM-
IV).8 With promotion of substance addiction criteria in new-
est version of DSM-5, Yale scale 2 revised recently to cover cri-
teria changes. It also differs from original version in response 
options and some phrases.9 

The result of food addition assessment by old version of 
Yale food addiction shows that the mean prevalence of food 
addiction in the adult population of developed country was 
19.9%. The prevalence was higher in overweight and obese 
population, females and adults older than 35 years.10

One study showed that those who met the criteria of food 
addiction by YFAS, associated with lower scores in the physi-
cal, mental, and emotional dimensions of quality of life.11 Peo-
ple with diagnosis of Food addiction had a higher rate of de-
pression than others.12

Obesity as a complication of food addiction is also associat-
ed with low social function in youth and children and reduced 
quality of life,13 emotional communication and interpersonal 
relationship14,15 and increased risk of cardiovascular disease, 
diabetes, hypertension, and some cancers.16

Base on validity studies of YFAS 2.0, BMI and food crav-
ings have a positive correlation with food addiction.9,17

In fact, craving is one of the symptoms of addiction, which 
is associated with a worse prognosis. It is also true for food 
addiction.18-20 Food craving refers to a strong desire to con-
sume a particular food.21,22 It is a very common phenomenon 
and about 100% of young women and 70% of young men have 
experienced this tendency at least once in the past year.23,24

Repetition of craving has shown a positive correlation with 
increased food intake and increased BMI.25 It has been shown 
those who diagnosed to be food addicted experience more in-
tense and more frequent food craving.26

The Food Cravings Questionnaires (FCQs) are one of the 
most widely used measures for the assessment of food crav-
ings.27 This questionnaire is not substance related and asks 
about craving in foods in general. Recently a 15 items short 
form of Food Cravings Questionnaires (FCQs), the FCQ Trait-
reduced (FCQ-T-r) have been developed which has a good 
internal consistency and reliability. Setting a cut off point for 

this measure was study by Meule.28 He used Yale Food Addic-
tion Scale 2.0 to set a cut off point for pathologic food craving. 
According to Meule’s study a cutoff point of 50 on FCQ-T-r 
can distinguish between patients with and without food crav-
ing in Germany.28

Therefore, it is important to diagnose and have an appro-
priate approach to food addiction as a risk factor for obesity. 
Also, food craving as a very effective factor in food addiction 
can affect the therapeutic approach to this disorder. Therefore, 
understanding the relationship between these two disorders 
in different situations can be helpful in this regard.

The first aim of this study was to assess the internal struc-
ture expected for YFAS 2.0 and the psychometric properties 
of Persian translation of the YFAS 2.0 for the first time. On the 
other hand, because it is assumed that many factors such as 
the type of food intake are effective in development of food 
dependence, the other purpose of this study is to investigate 
the relationship between food addiction and food craving in 
a society with different food behaviors from Western societ-
ies. So as the second aim, the study investigate the expected 
correlation between food craving and food addiction assessed 
by FCQ-T-r andYFAS 2 questionnaires respectively in an east-
ern country.

METHODS

In this cross-sectional study, after receiving approval from 
the ethical committee of Shiraz University of Medical Scienc-
es, samples were selected by cluster random sampling from 
visitors of family physician clinics in Shiraz, a city located in 
south of Iran. 

To determine the sample size, 7 persons per each item of 
Yale Food Addiction Scale 2.0 were considered. Given the 
number of questions in the Yale 2.0, which was 35, the sam-
ple size calculated to be 245. Because multistage and cluster 
sampling was used, the number multiplied by design effect 1.3 
and final sample size was calculated to be 330. There are 2 ma-
jor health centers in Shiraz. From each of these centers 4 large 
health facilities each covered about 50000 citizens were ran-
domly selected. According to population covered by each of 
these centers proportional convenient sampling was done from 
clients who referred to their family physicians. 

Inclusion criteria was Age over 18 years old, willingness to 
participate in the study, be literate and understand the mean-
ing of the questionnaire, spend at least 15 minutes to complete 
the questionnaire. The people who had visual difficulty were 
excluded from the study. Also, the questionnaire was read to 
the illiterate by the researcher and the answers were marked. 

After obtaining written informed consent from individuals 
who agree to participate in the study, they were asked to com-
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plete data collection form, Yale Food Addiction Scale 2.0 and 
FCQ-T-r. 

Measures

YFAS 2.0.
The scale is a 35 item self-administer questionnaire which 

assess certain food addiction over previous 12 months. Each 
item is scored on an 8 points scale range from 0 (never) to 7 
(everyday). Each item has a different threshold, and if the score 
of that item is equal or above that threshold, that question is 
considered to be positive.9

Each of the 11 symptoms in Substance Related and Addic-
tive Disorders proposed in the DSM-5 will be assessed by two 
or more questions in the measure, and each diagnostic symp-
tom is positive if the sum of the score of questions for that symp-
tom is more than one. Finally, the questionnaire score calcu-
lated by adding up all symptoms endorsed, thus the final score 
will range between zero and eleven. In addition, based on the 
DSM-5 threshold for diagnosis of substance use disorder, dif-
ferent levels of severity can be distinguished: mild food addic-
tion (when two or three criteria or symptoms are met), mod-
erate food addiction (when four or five criteria are met), and 
Severe food addiction (when six or more criteria are met). The 
clinical impairment score is not considered in the scoring of 
the questionnaire but diagnosis of “food addiction” at all lev-
els requires presence of clinical significant impairment due to 
eating disorder.

The English version of Yale Food Addiction Scale 2.0 was 
first translated into Persian by a fluent English and Persian 
speaker. Then the original and translated questionnaires were 
presented to five psychiatrists and psychologists of Shiraz 
University of Medical Sciences to confirm its content validity. 

To measure the content validity index (CVI), the “relevance,” 
“clarity” and “simplicity” of each item were determined by 4- 
point Likert scale. For determining content validity ratio, the 
specialists were requested to score each item base on 3 point 
Likert scale (necessary, useful but not necessary and not nec-
essary).29 Content validity index and validity ratio were es-
timated and finally the indexes reached an acceptable level 
after multiple revisions. Then the Persian questionnaire was 
translated to English by a person with master’s degree in Eng-
lish. There was no significance difference with original ques-
tionnaire. 

Food Cravings Questionnaire-Trait-reduced (FCQ-T-r)
FCQ-T-r is a shorten version of original FCQ-T question-

naire which used 15 more relevant items from original scale.  
Validity and reliability of Persian version of the Food Cravings 
Questionnaire-Trait were confirmed by kachooei. Cronbach’s 

alpha was 0.76 to 0.96 and test-retest reliability was 0.76 to 
0.86.30

Each item is scored on a 6 points scale range from 1 (never/
not applicable) to 6 (always). Higher score means more severe 
food craving. The final score is obtained from the sum of the 
scores for each question, which can range from 15 to 90.

Data analysis
Confirmatory factor analysis was performed for dichoto-

mous data by using Mplus software to evaluate if eleven symp-
toms of YFAS-2 have one dimensional structure. It must be 
mention that a sum score for each item of questionnaire is not 
used for final scoring. The score of YFAS-2 questionnaire was 
calculated based on eleven symptoms of addiction and a cut-
off point was used to find if a symptom is met or not.  There-
fore, structural validity and reliability calculated based on symp-
toms not on each item score. Items which evaluated clinical 
significance impairment were not added to the score,9 there-
fore they were not included in this analysis.

Values of Comparative Fit Index and Tucker-Lewis Index 
more than 0.90, and Root Mean Square Error below 0.08 were 
considered acceptable model fit.31

Kuder-Richardson’s α was used to assess internal consis-
tency of the eleven symptoms. Other statistical analyzes were 
performed using SPSS 20 software. Spearman’s correlation 
test was used to assess association between the number of 
YFAS food addiction symptoms and each of these character-
istics and score: BMI, age and FCQ-T-r score. Independent t-
test was used to compare age, BMI, score and number of food 
addiction symptoms in two groups with and without food 
addiction. To compare gender, marital status and educational 
level in these two groups, chi-square test was used. A p value 
<0.05 was considered to be significant.

Also, receiver-operating-characteristic (ROC) curve was 
used for estimating cut off point to distinguish between indi-
viduals with and without “food addiction” by Food Cravings 
Questionnaire-Trait-reduced.

Ethical issues
Approval for this study was given by the Ethics Committee 

of Shiraz University of Medical Sciences with ethical code: 
IR.sums.med.rec. 1398.82.

RESULTS

Totally 330 individuals referred to family physician clinics 
participated in the study. The mean age of participants was 
33.3 (SD: 10.3, range: 18–73). Overall, 65.2% of participants 
were women.
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Questionnaire validity and reliability
Content validity ratio and content validity index for all ques-

tions were equal to or more than 95% and 80% respectively 
which indicate acceptable content validity of the questionnaire.

The results of confirmatory factor analysis of YFAS-2 showed 
that factor loading in all eleven symptoms were acceptable 
(above 0.4) and Comparative Fit Index, Tucker-Lewis Index 
and Root Mean Square Error of Approximation all confirmed 
one dimensional structure. Internal consistency for eleven 
symptoms was 0.813 (Table 1).

Prevalence of food addiction in participants was 6.7% (22 
participants): 2.7% (9 participants) were classified as severe, 
1.2% (4 participants) as moderate and 2.7% as mild food ad-
diction. In term of age, sex and education level and marital sta-
tus there was no significant difference between the two groups 
with and without food addiction. BMI and FCQ-T-r question-
naire score both were positively correlated with the number of 
food addiction symptoms and age was negatively correlated 
with the number of the symptoms (Table 2).

Figure 1 shows that withdrawal (59.1%) and attempt to re-
duce or quit (54.5%) was the most prevalent symptoms in peo-
ple with food addiction and failure to fulfill obligations (4.5%) 
was the lowest prevalent symptom. The prevalence of all elev-
en criteria was significantly different in the two groups with 
and without food addiction except for failure to fulfill obliga-
tions which was approximately equal in the two groups.

To investigate the second aim of the study, the relationship 

Table 1. Factor loading of YFAS-2 symptoms and result of confir-
matory factor analysis

Symptoms Standardized factor loading (SE)
Symptom 1: amount 0.731 (0.048)
Symptom 2: attempt 0.861 (0.069)
Symptom 3: time 0.802 (0.101)
Symptom 4: give up activity 0.607 (0.035)
Symptom 5: knowledge 
  of consequence

0.947 (0.052)

Symptom 6: tolerance 0.903 (0.065)
Symptom 7: withdrawal 0.767 (0.059)
Symptom 8: continued 
  use despite problems

0.768 (0.135)

Symptom 9: failure to fulfill 
  obligation

0.426 (0.062)

Symptom 10: physically 
  hazardous

0.774 (0.051)

Symptom 11: craving 0.895 (0.048)
Goodness of fitness CFI TIL RMSEA χ2 (df)

0.97 0.96 0.047 76.24 (44)
CFI: Comparative Fit Index, TLI: Tucker-Lewis Index, RMSEA: Root 
Mean Square Error of Approximation, YFAS-2: Yale Food Addic-
tion Scale 2.0 Ta
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between diagnosis of food addiction (by YFAS-2) and food 
craving score (by FCQ-T-r) was evaluated. As it was shown in 
Figure 2 the frequency of higher score was higher in food ad-
dicted participants than those without food addiction.

Receiver-operating-characteristic curve analysis was per-
formed to determine the cutoff point for the FCQ-T-r ques-
tionnaire to discriminate food addiction. The area under the 
curve was 0.85 (Figure 3). The suggested cut-off point was 32.5 
with a sensitivity of 91% and specificity of 72%. However, the 
points between 32.5 and 37.5 have sensitivity and specificity 
above 70% (Table 3, Figure 3).

DISCUSSION

Food addiction has recently received much attention be-
cause of its role in weight gain. Yale Food Addiction Scale was 
one of the most widely accepted questionnaires designed ac-
cording to DSM-5 criteria to diagnose food addiction. The 
present study, aimed to assess the internal structure, validity 

and reliability of Persian version of Yale Food Addiction Scale 
2.0. On the other hand, this study investigates the relationship 
between food addiction and food craving in a society with 
different food types and genetic from Western societies to as-
sess the possible impact in this regard. The results confirmed 
unidimensional structure of Yale Food Addiction Scale 2.0. All 
eleven symptoms demonstrated the acceptable factor load. 
Also, it had been shown that the cut off point for detecting 
food addiction by food craving questionnaire (FCQ-T-r) is not 
entirely compatible with what is seen in Western societies.

Factor loadings for all the eleven symptoms, were greater 
than 0.4 in present study and the lowest factor loadings was for 
symptom 9 (failure to fulfill obligation), which was 0.42. The 
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Table 3. Sensitivity and specificity of different scores on the FCQ-
T-r craving questionnaire to differentiate between individuals with 
and without “food addiction”

Coordinates of the curve
Test result variable (s): 

FCQ-T-r score Sensitivity Specificity 
Sensitivity×
Specificity

32.5000 0.909 0.718 0.652662
33.5000 0.864 0.737 0.636768
34.5000 0.864 0.753 0.650592
35.5000 0.773 0.766 0.592118
36.5000 0.773 0.776 0.599848
37.5000 0.773 0.802 0.619946

FCQ-T-r: Food Cravings Questionnaire-Trait-reduced
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results of comparative fit index (CFI: 0.97), Tucker-Lewis in-
dex (TLI: 0.96) and root mean square error of approximation 
(RMSEA: 0.047) confirm the suitability of the one-dimension-
al model. The internal consistency of the Yale-2 questionnaire 
for eleven symptoms was acceptable. The result is comparable 
with English, French, German, Portuguese, Italian and Japa-
nese versions of the questionnaire which all confirmed it to 
be one dimensional scale.9,17,32-35 

The results are also comparable with the study by Gear-
hardt et al.9 in 2016 which evaluate reliability and validity of 
the YFAS-2 for the first timewhich showed TLI: 0.974, CFI: 
0.958, RMSEA: 0.108 with Kuder-Richardson’s α of 0.9.9

The two symptoms of “withdrawal” and “attempt to reduce 
or quit” were the most prevalent in people with food addiction. 
Avoiding food or dietary restriction means losing food rewards 
that are very difficult to resist.36 Reward dependence explains 
an important part of the biological definitions of addiction37 
so it is completely compatible with what the questionnaire was 
designed to detect. The criterion “failure to fulfill obligation” 
had the least prevalence among people with food addiction. 
The prevalence of all eleven criteria for food addiction was 
also significantly different between the two groups of people 
with and without food addiction, with the exception of “fail-
ure to fulfill obligation,” which was approximately equal in the 
two groups. 

In a 2016 study by Gearhardt et al.,9 Two measures of “with-
drawal” and “attempt to reduce or quit” had the highest prev-
alence in people with eating disorders, but the lowest preva-
lence of symptoms was related to “give up important activities.” 
In the present study, also, give up important activities was the 
second less common symptom.

In the study of Meule et al.,17 the criterion “failure to fulfill ob-
ligation” had also relatively low prevalence compare to other 
symptoms. In Japanese version of YFAS-2, the factor load of 
“failure in role obligation” was somewhat unacceptable (<0.4).35 
In the present study, this criterion had the lowest factor load 
among other symptoms, although its load was acceptable but 
it seems that the symptom was less distinctive in the diagnosis 
of food addiction or because of cultural issue, it is reported 
less by the participants. 

Prevalence of the food addiction was 6.7% in the present 
study population. BMI and FCQ-T-r questionnaire score both 
were positively correlated with the number of food addiction 
symptoms and age was negatively correlated with the number 
of the symptoms. Also, a score of 32.5 in food craving ques-
tionnaire was identified for food addiction.

The prevalence of food addiction was acceptable compared 
to similar studies in France and Germany, with a prevalence 
of 8.7% and 8.8% respectively.32 Also it is comparable with Chi-
nese study which the prevalence in diabetes and control group 

was about 8.6 % and 1.3% respectively.38 In the United States 
the prevalence was 11.4% which was much higher than results 
of the present study, may be due to the high rate of overweight 
in the United States.32 a meta-analysis of developed country 
studies has estimated food addiction prevalence to be 19.9% 
(ranging from 5.4% to 50%).11 The higher prevalence in these 
studies compare to results of present study is partly due to dif-
ferences in diet in industrialized countries compared to devel-
oping countries. People In industrialized countries; perhaps 
due to the higher consumption of processed, high-calorie 
foods, are more likely to develop food addiction.  

In the present study, gender, education, and marital status 
were not significantly different between the two groups of food 
addicts and non-addicts. BMI and FCQ-T-r questionnaire 
score both were positively correlated with the number of food 
addiction symptoms but age was negatively correlated with 
the number of the symptoms. These results were consistent 
with Gearhardt study except for age which was not associated 
with symptoms of food addiction and, on average, women 
were significantly more likely to have food addiction symp-
toms than men, as the authors have stated it may be due to 
the larger number of women participated in the study.9

In a study on German students by Meule et al.,17 the num-
ber of symptoms was positively correlated with age, FCQ-T-r 
score and BMI. These findings are consistent with the results 
of the present study, except for the relationship between 
age and number of symptoms. This difference may be partly 
due to the differences in the study population. In the Meule’s 
study, Participants consist of younger students. Probably in 
this age group of the community, food addiction increases by 
aging. But the present study covers the age of 18–50 years, 
and lesser prevalence of food addiction in older age group 
may be due to their lower exposure to a high-calorie diet 
(which is a result of industrialization) as the leading cause of 
food addiction at their younger age.

The mean score of FCQ-T-r in our study was 28.8 in no food 
addiction group and 50.1 for those with food addiction. In a 
similar study of German students, the mean score was 31.5 in 
no food addiction group and 61 for those with food addiction. 
All these data suggested that food addiction and food craving 
is less severe in our population than western population.28

On the other hand, in the present study, the cut-off point of 
32.5 was suggested to detect food addiction by FCQ-T-r ques-
tionnaire with 91% sensitivity and 72% specificity. In similar 
study by Meule in Germany in 2018, the cut-off point of 50 (range 
between 32 and 54) was suggested for this questionnaire to de-
tect food addiction.28

Although the result of the present study is within the range 
suggested by Meule’s study but it is lower than best cut-off 
point they suggested. As shown in Figure 1, craving as a symp-
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tom of food addiction has much higher prevalence among 
people with addiction (40.9%) than people without addiction 
(1.9%). These results indicate that in the Iranian population 
and in people of different ages, food addiction occurs at an 
earlier stage of craving. This may be due to the differences in 
age of the two studies or the differences in cultural, eating hab-
its or genetic in the two countries. It is likely that in our coun-
try, food addiction can occur in the early stages of craving be-
cause of the higher consumption of foods high in starch (rice 
and bread). In addition, since it is assumed that food addic-
tion can have genetic predisposing factors,39 so it is also pos-
sible that genetic factors influence this relationship. This means 
that despite of positive correlation between food craving and 
food addiction, these are two independent concepts which 
have shown no fixed rigid correlation in different situations. 
Komatsu’s study in Japan also supports the possible impact 
of food culture on food cravings.40 However, proving this hy-
pothesis requires further investigation in the general popula-
tion of different countries with a larger sample size. It is sug-
gested that the level of food addiction occurs in different level 
of food craving behavior in different food cultures.

In a study done by Inamorati et al.41 in Italy, reached a cut-
off point of 57.5 on FCQ-T-r score to differentiate between 
those with and without food addiction. The study of sensitiv-
ity and specificity was not too high (both 69%). Perhaps one 
of the reasons for the high cut-off score in this study was that 
it differentiates between those with moderate and severe 
overeating.

Limitation of our study is that it was performed on a sam-
ple population that was randomly collected from Shiraz (one 
of the 5 largest cities in Iran). In terms of food types, this pop-
ulation can represent the majority of the urban population of 
the country, but it does not include the rural population, so it 
does not represent the total population of the country. There-
fore, more extensive research with more sample size may be 
able to provide us with more information in the future. Also, 
self-reporting nature of YFAS-2 and items like BMI may cause 
some deviation from the truth. 

Finally, the present study confirmed validity and reliability 
of Persian version of YFAS-2 and provided preliminary evi-
dence for determining the cut-off point on FCQ-T-r, which 
was positively correlated with food addiction. Therefore, fur-
ther studies are needed to evaluate the usefulness of this cut-
off point to identify people with food addiction.
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