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Abstract

Background: Although the definition of food addiction is not agreed upon, it is characterized by eating more than
expected without being hungry, not being able to visit certain places associated with overeating or unsuccessfully
trying to cut down on the consumption of certain foods. The modified YFAS (mYFAS 2.0) version, instrument avail-
able to evaluate food addiction, was shown to have good psychometric properties. Our objective was to assess the
psychometric properties of the Arabic version of the mYFAS (mYFAS-Ar-Leb) in the Lebanese population.

Methods: This cross-sectional study enrolled 1268 persons residing in Lebanon (September-November 2020). The
mean age of the participants was 26.18 years (SD=11.17; min: 18; max: 85), with 65.1% females. The percentage of

participants with food addiction was 226 (17.8%) in the total sample. A confirmatory factor analysis was run on the

one-factor structure among the total sample.

Results: The fit indices of the confirmatory factor analysis of the scale were excellent. The Cronbach'’s alpha value
was good for the total scale. The mYFAS-Ar-Leb score was positively and strongly associated with stress, anxiety and
depression.

Conclusion: Our study findings highlighted that the use of the mYFAS-Ar-Leb in Lebanese population might help
estimate food addiction prevalence and stress on the need for effective treatment and preventive measures to crav-
ing for addictive foods.
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Plain English Summary

Food addiction is characterized by eating more than expected without being hungry, not being able to visit certain
places associated with overeating or unsuccessfully trying to cut down on the consumption of certain foods. The
modified YFAS (mYFAS 2.0) version is a tool used to assess food addiction. Our objective was to assess the psychomet-
ric properties of the Arabic version of the mYFAS (mYFAS-Ar-Leb) in the Lebanese population. The results we obtained
were excellent in terms of confirmatory factor analysis, reliability and divergent validity. They highlighted that the
mYFAS-Ar-Leb might be used for the estimation of food addiction among the Lebanese population.

Background

Obesity, a major health risk, is on the rise worldwide
— R R _ [1], with the sustainability of weight loss with contem-
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and 38.0% females worldwide classified as overweight
or obese [2]. In countries of the Gulf region, there is
a significant increase in obesity with a prevalence of
2-55% in adult females and 1-30% in adult males [3].
In Lebanon, a cross-sectional survey conducted in 1997
and 2009 showed a tremendous growth in the preva-
lence of overweight and obesity over a 12-year period
(17.4% vs. 28.2% in adults) [4]. Another study suggested
that the prevalence of obese subjects (BMI>30 kg/m?)
was 18.16%, with the percentage of males being more
than double that of females (24.86% vs 10.82%) [5].

Some people struggle to regulate their food intake
[6]. In some cases, food addiction is manifested by
the loss of control over particular foods that are high
in sugar, fat, and salt [7, 8]. These foods are similar to
addictive drugs and alcohol since they can interfere
with the reward mechanism of the brain’s limbic system
[9]. Hence, the term "food addiction", proposed by Ran-
dolph in 1956, emphasizes the excessive/compulsive
consumption of these specific foods [10]. Food addic-
tion shares many common features with substance
abuse, but is not considered a disorder in the Diagnos-
tic and Statistical Manual of Mental Disorders (DSM-5)
yet; the integration of food addiction into the substance
use disorders umbrella requires a chemical to be asso-
ciated with addiction for which there is insufficient
evidence to consider a defined chemical in everyday
food that can unequivocally induce addiction [11, 12].
Food addiction includes craving for foods that are high
in sugar or fat without the investigation of the failure
to fulfill a major obligation at work or school [12]. This
raises the debate about whether food addiction is a new
concept of problematic eating behaviors or not [10].

Food addiction is defined as “hedonic eating behav-
jor involving the consumption of highly palatable
foods (i.e. foods high in salt, fat, and sugar) in quanti-
ties beyond homeostatic energy requirements” [13].
Previous studies revealed a strong overlap between
symptoms of food addiction and binge eating [14, 15],
while others pointed out that there are specific physi-
ological correlates of addictive eating that make this
construct more similar to a substance use disorder sub-
type [10, 16]. In fact, mental health issues were shown
to increase food addiction according to a meta-analysis
[17]. In addition, food addiction is influenced by gen-
der, type of food content especially high in sweets, and
genetics [18-20].

Although overweight and obesity denote the most
apparent consequences of food addiction, only some peo-
ple with obesity display signs of food addiction [21]. Pre-
vious research showed that the food addiction prevalence
among binge eaters was 56.8% [17], with 25% of indi-
viduals with obesity seeking weight loss treatment [22];
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therefore, it was concluded that these two concepts are
closely related, and might overlap [23].

Both the Yale Food Addiction Scale (YFAS) and modi-
fied YFAS (mYFAS 2.0) are measuring instruments avail-
able to assess food addiction [24, 25]. The YFAS was
initially constructed in 2009 based on the diagnostic
criteria for substance use disorders of the DSM-4 Text
Revision [26, 27]. The YFAS is a self-report measure, con-
sisting of 25 items assessing addiction to highly palatable
foods (such as chocolate, ice cream and pizza). According
to an initial study conducted among students, the valida-
tion showed a single factor structure and adequate reli-
ability and validity [27]. In 2014, the short and modified
version of YFAS was developed that reduced the burden
on the participants as it has fewer items than the original
version (13 items). The modified YFAS (mYFAS 2.0) ver-
sion was shown to have psychometric properties similar
to YFAS [28].

The mYFAS has been validated in multiple languages,
including but not limited to Brazilian [29], Spanish [30],
Italian [31, 32], Czech [33], French [34], Chinese [35],
and Arabic in Egypt [36]. The German, Turkish, French,
Italy, and Czech studies that assessed the validation of the
Modified Yale Food Addiction Scale, showed a one-factor
structure [37-41], except for the Chinese version (among
college students) with a two-factor solution “behavioural
symptoms of food addiction” and “adverse consequences
of food addiction” [42]. The latter validations provided
empirical support for the use of the mYFAS as a reliable
and valid tool to assess food addiction.

The Egyptian study [43] revealed that the translated
and adapted Arabic version of the YFAS 2.0 is a reliable
tool, valid for use in the investigation of food addiction
among Arabic-speaking populations. During the trans-
lation process, a cross-cultural adaptation was done in
the Egyptian study with emphasis on the similarity of
meaning rather than the similarity of linguistic form [43].
However, the generalizability of the results is limited by
recruiting participants by convenience sampling from a
single medical college; adding to the fact that these stu-
dents may not be representative of the monolingual Ara-
bic-speaking populations for whom the translated scale
version is intended [43]. At the end, the authors of the
Egyptian study recommended that future research deter-
mine whether the one-factor solution obtained in the
original mYFAS and other translated versions, could be
replicated for the Arabic version [43].

While the Arabic version of the mFAS 2.0 developed
and assessed in Egypt is an important addition to the
field, there are some limitations, which prohibit its use
in other Arabic-speaking countries such as Lebanon.
The translation of the questionnaire to a different lan-
guage might result in non-equivalent measures especially



Hallit et al. Journal of Eating Disorders (2022) 10:112

in science/health since the language and culture might
influence those outcomes [44, 45] (the language used
might differ between the culture in Egypt and that in
Lebanon). Regarding the eating pattern and food qual-
ity, the traditional Lebanese diet acquired its healthy
Mediterranean characteristic from its diversity of food,
which appears to have provided healthy ingredients [46].
Though it seems that the Lebanese Mediterranean diet is
converging with a pattern high in saturated fat, sugar, and
refined foods and is low in fiber, increasing therefore the
risk of non-communicable diseases such as obesity, car-
diovascular disease, diabetes, and hypertension [47]. On
the other hand, in Egypt, the high calorie, carbohydrate,
fat, low ash and high trans-fat content in most of the fast
foods may be a risk factor for the increase in non-com-
municable chronic diseases [48].

Therefore, our objective was to assess the psychometric
properties of the Arabic version of the mYFAS (mYFAS-
Ar-Leb) in terms of number of factors and internal con-
sistency, as well as its validity in the general population
in Lebanon. We expect that the mYFAS-Ar-Leb will show
one factor (H1) and will have a good internal consist-
ency (H2). We also hypothesize that the food addiction
score will positively correlate with mental health issues
(depression, anxiety and stress), in line with previous
studies [17, 49] (H3).

Methods

Participants and procedure

The current study was part of a large cross-cultural pro-
ject (conducted in Lebanon and Poland) focusing on the
Multidimensional Approach to Eating and Obesity (the
MATEO study) [50]. In this paper, we will be focusing on
the data from Lebanon only. Data was collected between
September and November 2020 during the COVID-19
pandemic, when quarantine and social distancing proce-
dures were implemented by the Lebanese Government.
The sample was recruited through a snowball technique,
from all Lebanese governorates (Beirut, Bekaa, Mount
Lebanon, South Lebanon and North Lebanon). The
research team contacted people they know, who were
asked to forward the link to their contact list via social
media applications. Before obtaining the informed con-
sent, the study subjects were notified about the objec-
tive of the study and assured of the anonymity of the
response. Participants had the right to enroll in this study
without any obligation or pressure from the research
team, with no monetary compensation given to them for
participation.

A total of 1268 persons participated in the present
study by filling in an online questionnaire using Google
forms. The mean age of the participants was 26.18 years
(SD=11.17; min: 18; max: 85), with 65.1% females and a
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mean BMI of 24.99 kg/m? (SD =5.81). Other characteris-
tics are summarized in Table 1.

Minimal sample size calculation

A minimal sample of 180 participants was deemed nec-
essary to validate the mYFAS scale, based on 20 partici-
pants per 1 scale item [51].

Measures
Individuals’ sociodemographic characteristics included:
age, sex, level of education and marital status. Partici-
pants self-reported anthropometric measurement (height
and weight) in order to compute their body mass index.

The Arabic version of the modified version of the Yale
Food Addiction Scale (mYFAS) [28] was utilized in the
present study. The scale was first translated from English
to Arabic by one psychologist, then back to English from
Arabic by another psychologist. The Arabic version was
verified by a linguistic professional. The principal inves-
tigator compared both English versions to discern any
discrepancies; all procedures were done according to the
international recommendations of forward-back trans-
lation [52]. The mYFAS is composed of 9 core questions
including 1 item from each of the symptom groups that
compose the 7 diagnostic criteria. The remaining 4 items
from the original scale were removed in this version of
the YFAS. If a person has at least 3 of the 7 dependence
symptoms and meets the criterion for clinical signifi-
cance, she/he meets food addiction status [16, 28]. In the
present study, the Cronbach’s alpha of the mYFAS was
0.859.

The Arabic version [53] of the Depression Anxiety and
Stress Scale (DASS-21) was used for the assessment of

Table 1 Sociodemographic characteristics and weight status of
the participants (N =1268)

Variable N (%)
Sex
Male 443 (34.9%)
Female 825 (65.1%)
Marital status
Single 953 (75.2%)
Married 315 (24.8%)
Education level
Secondary or less 262 (20.7%)
University 1006 (79.3%)
Weight status (Body Mass Index categories)
Underweight (< 18.5 kg/m?) 76 (6.0%)
Normal weight (18.5-24.99 kg/mz) 681 (53.7%)
Overweight (25-29.99 kg/m?) 299 (23.6%)
Obesity (=30 kg/m?) 212 (16.7%)
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mental health issues. It is composed of 21 items, scored
on a 4-point Likert scale and yields 3 scores for depres-
sion, anxiety and stress. The higher the scores, the more
the presence of the mental health issue. In this study,
the Cronbach’s alpha values were very good for depres-
sion (0.850), anxiety (0.845) and stress (0.917). We chose
these three variables to assess divergent validity since FA
has been previously shown to be associated with mental
health issues [54-56].

Statistical analyses

There was no missing data since the questionnaire was
performed and thus all questions were required to con-
tinue the online form. A confirmatory factor analysis was
carried out using the MPlus v.7.2 software based on poly-
choric correlation matrix using Weighted Least Squares
with Means and Variance Adjusted estimation (WLSMV)
method. We also reported several goodness-of-fit indi-
cators: the Relative Chi-square (x2/df), the Root Mean
Square Error of Approximation (RMSEA), the Standard-
ized Root Mean Square Residual, the Comparative Fit
Index (CFI) and the Tucker Lewis Index (TLI). The value
of x2 divided by the degrees of freedom (x2/df) has a low
sensitivity to sample size and may be used as an index of
goodness of fit (cut-off values: <2-5). Values of CFI and
TLI>0.90, RMSEA <0.08 [57] and SRMR<0.05 [58]
indicate a good fit of the model.

Data analysis was conducted using SPSS software ver-
sion 23. Cronbach’s alpha was recorded for reliability
analysis of all scales. The normality of distribution of age,
food addiction, stress, depression and anxiety scores was
confirmed via a calculation of the skewness and kurtosis;
values for asymmetry and kurtosis between —2 and +2
are considered acceptable in order to prove normal uni-
variate distribution [59, 60], in samples larger than 300
[61]. The Chi-square test was used to compare two cat-
egorical variables, whereas the Student t test was used to
compare two means. Pearson correlation test was used
to correlate two continuous variables; in psychological
research, values of 0.1 were considered small correla-
tions, whereas values of 0.2 and >0.3 were classified as
being moderate and large correlations respectively [62,
63]. p<0.05 was considered statistically significant.

Results

Factor validity

A confirmatory factor analysis was performed on the one-
factor structure among the total sample (N=1268). The
following results were obtained: x2/df=282.15/27 =3.04,
RMSEA =0.04 [0.03-0.05], SRMR=0.026, CFI=0.98
and TLI=0.97. The standardized factor loadings are
summarized in Fig. 1.

Page 4 of 9

Internal consistency
The Cronbach’s alpha value was good for the total scale
(0.859). The total-item correlations varied between 0.583
and 0.744 (Table 2).

Divergent validity

The mYFAS-Ar-Leb score was positively and strongly
associated with the DASS-21 score related to stress
(r=0.582; p<0.001), anxiety (r=0.542; p<0.001) and
depression (r=0.532; p <0.001).

Prevalence of food addiction and association with age, sex
and BMI

The percentage of participants with food addiction was
226 (17.8%) in the total sample, with a significantly higher
percentage of food addiction found among participants
with overweight and obesity (n=130) compared to
those who had a normal weight (n=96) (25.4% vs 12.7%;
p<0.001).

No difference in terms of food addiction was found
between men and women (19.6% vs 16.8%; p=0.216)
and between those with a university level of education
vs secondary or less (16.9% vs 21.4%; p=0.092), whereas
a significantly higher mean age was found in those with
food addiction compared to those without food addic-
tion (29.26+13.94 vs 25.514+10.37; p<0.001; Cohen’s
d=0.305).

Discussion

The one-factor structure that has been previously found
in multiple validation papers (German [37], Turkish
[40], French [39], Czech [41], and Italian [38]), was con-
firmed in our sample. In terms of reliability, the Cron-
bach’s alpha value obtained in the present study (0.859)
was higher than the one found in the Turkish (0.70) [40],
German (0.82) [37], and French (0.79) [39] versions, but
a little lower than the one found in the Czech version
(0.89) [41]. In addition, mYAS-AR-Leb score was signifi-
cantly and strongly associated with higher mental health
issues in the present study; these findings corroborate
the ones found in a meta-analysis [17], which showed
that there is a connection between some criteria of men-
tal illness and those of food addiction. The correlations
between mYFAS-Ar-Leb and DASS-21 scores were large
(r>0.5 for all variables); Correlation coefficients below
0.707 indicate that less than half of the variance of FA is
explained by mental health issues. In fact, this high corre-
lation between FA and mental health issues in our study
corroborate previous findings [23, 64, 65] and suggest
a kind of overlap between the two entities. A person’s
appraisal of his body involves cognitive, behavioral, and
emotional aspects; consequently, a positive relationship
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Fig. 1 Standardized factor loadings of the one-factor model of the Arabic version of the modified Yale Food Addiction Scale (mYFAS-Ar-Leb) in

Table 2 Correlation between the total score and each item of

the scale
Item Total-item
correlation
mYFAS 1 0.583
mYFAS 2 0.624
mYFAS 3 0.694
mYFAS 4 0.733
mYFAS 5 0.710
mYFAS 6 0.741
mYFAS 7 0.653
mYFAS 8 0.744
mYFAS 9 0.710

Numbers refer to Pearson correlation coefficients; p <0.001 for all correlations

exists between food addiction and mental health symp-
toms [17]. Subsequently, our results show that the Arabic
version of the mYFAS is a valid tool to screen for the pres-
ence of food addiction among the Lebanese population.
The prevalence of food addiction in our sample was
17.8%, a similar percentage to the one found in a meta-
analysis (16.2%) [17], but higher than the ones found in
Turkey (11.8%) [40], USA (11.4%) [27], Germany (8.8%)
[66], and France (8.7%) [67] (using the YFAS scale in
those four countries). Multiple factors were previously
shown to be related to more food addiction, includ-
ing but not limited to emotions and stress [68], brain
chemistry [69], trauma [70] and genetics [20]. This high
prevalence in terms of food addiction among Lebanese
may be explained by the fact that Lebanese dishes are
rich in salt but low in sugar [71]. Another study showed
that Lebanese consume traditional dishes rich in satu-
rated fat, which puts the health of the population in
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danger in terms of coronary disease [72]. The preva-
lence of food addiction obtained in this study might
have been affected by the COVID-19 pandemic; it has
been previously documented that the number of meals
consumed per day, intake of sweets, salty snacks, and
caffeinated and sweetened beverages increased during
the pandemic among the Lebanese population [73].

A study based on neuroimaging on animals and
humans showed that foods rich in sugar, fat, and/or
salt, have an effect on the central nervous system simi-
lar to that exerted by addictive drugs [74]. It is impor-
tant to state that the mYFAS 2.0 scale has a lower
symptom count and diagnostic threshold score, com-
pared to the full YFAS 2.0. This was kind of expected
since the full original scale produces an increased count
of symptoms compared to the shorter version since the
responder can acknowledge the presence of one symp-
tom in different questions, whereas the shorter version
(mYFAS 2.0) allows only one question per symptom
[75]. Subsequently, the full scale showed a marginally
higher FA prevalence as assessed by the ‘diagnostic’
threshold compared to its shorter version, but the clini-
cal importance of this difference remains unknown. As
a result, the mYFAS 2.0 may be suitable in studies that
seek specificity over sensitivity, but the full version of
this scale remains favored when a more sensitive tool of
addictive-like eating behavior is needed [75].

Participants with food addiction had a higher Body
Mass Index; while some studies have showed a strong
relationship between those two variables (similar to
our results) [41, 76, 77], Meule et al. [78] found a weak
correlation between these two variables. This might be
due to the fact that food consumption has a rewarding
effect on the neural system, which possibly contributes
to increased overweight and obesity worldwide [79,
80]. The controversy can be explained by the fact that
obesity is a multifaceted condition in which there is no
single cause or solution exists and addiction is marked
by lack of control over consumption without clear
boundaries of food addiction like substance abuse [81].
Despite that, further studies are needed to understand
the relation between food addiction and Body Mass
Index and the reasons behind it.

A significantly higher mean age was found in par-
ticipants with higher YFAS scores compared to lower
YFAS scores. Previous findings showed that higher
food addiction was found in younger participants (18—
29 years of age) [41, 82]. Our sample had a low mean
age (26.18 years), therefore, our results should be inter-
preted with caution. Young adults in Lebanon might
be attracted by the consumption of out-of-home meals
[83] and be more influenced by food rich in calories
[84].
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The study findings did not show any difference in food
addiction between males and females, in agreement with
the results of other studies [82, 84, 85]. However, other
studies have demonstrated a higher prevalence of FA in
women, which can be interpreted by the cultural differ-
ences between countries in terms of eating habits and
food addiction [18, 86].

Research explaining the association between education
and FA is scarce; one study showed the impact of nutri-
tion education on food addiction symptoms and minor
enhancements in FA markers in university students [87].
Our study did not show an association between educa-
tion and FA. The results can be explained by the fact that
there is an unequal distribution in our sample in terms of
education (the majority of the participants had a univer-
sity level). Thus, future studies involving a more homog-
enous distribution of the sample are needed.

The prevalence of obesity has been increasing world-
wide, with the existing weight loss techniques showing
to be widely ineffective. Consequently, researchers are
now considering the possible addictive aspects of food
on reward and control paths in the brain and its related
behavior (just like drugs), with treatments for addictive
disorders showing efficacy in FA as well [88]. One of the
greatest potential advantages of identifying the similari-
ties between substance addictions and overeating is the
development of effective interventions. The usual tactic
used (dieting and physical exercise) was shown to have
low adherence, which might be due to treatment of the
outcome rather than the cause behind it. Consequently,
a model about FA may help recognize the basics of over-
weight/obesity further than the absence of willpower,
which can be more beneficial for the implementations
of interventions and policies [89, 90]. Thus, the current
study plays an integral role in highlighting the FA preva-
lence in Lebanon, which might be a first step towards
raising awareness about minimizing the craving for the
intake of addictive food and stressing on the importance
of early treatment plans aiming at preventing addiction
occurrence and halting addiction progression.

Limitations

Due to the cross-sectional study design no causal rela-
tionships should be inferred. A selection bias is possible
since participants had a low mean age, a university level
of education; plus, women outnumbered men. Self-
reporting symptoms without the evaluation of a health-
care professional, and self-reporting anthropometric
information (weight and height) predisposes us to an
information bias. The collection of data online during
the COVID-19 pandemic period may have affected the
reliability of the study. This may have affected psycho-
logical distress and food addiction as well. We did not
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assess the presence of binge eating in this sample, which
could have impacted the results of our study since there
is a strong overlap between symptoms of food addiction
and binge eating [13, 14]. The sample was collected via a
snowball technique, which hinders the generalizability of
the results. More psychometric properties are needed in
future studies (test—retest, convergent validity with other
scales to assess eating attitudes).

Conclusion

Overall, the mYFAS 2.0 is psychometrically similar to the
full YFAS 2.0 and an appropriate alternative and briefer
screening tool compared to the full YFAS 2.0. Research-
ers and clinicians in Lebanon can use the Arabic version
of the mYFAS in their research and clinical practice. The
initial psychometric properties of this scale are encour-
aging, with further studies needed to validate this scale
among other Arabic-speaking countries. Our study find-
ings also highlighted that the use of the mYFAS 2.0 in
Lebanese population might help estimate FA prevalence
and stress on the need for effective treatment and pre-
ventive measures to craving for addictive foods.

Acknowledgements
We would like to thank all participants and Dr Marwan Akel for his help in the
data collection.

Author contributions

SO, ABM and SH designed the study; SH, DM and SO wrote the paper; SH car-
ried out the analysis and interpreted the results; ABM reviewed the paper. All
authors read and approved the final manuscript.

Funding
The work of ABM was supported by the “Excellence Initiative-Research Univer-
sity” program for the years 2020-2026 for the University of Wroctaw.

Declarations

Ethics approval and consent to participate

The Psychiatric Hospital of the Cross Ethics and Research Committee
approved this study protocol (HPC-040-2020). A written informed consent was
considered obtained from each participant when submitting the online form.
All methods were performed in accordance with the relevant guidelines and
regulations.

Consent for publication
Not applicable.

Availability of data and materials

All data generated or analyzed during this study are not publicly available to
maintain the privacy of the individuals’identities. The dataset supporting the
conclusions is available upon request to the corresponding author.

Competing interests
The authors have nothing to disclose.

Author details

'School of Medicine and Medical Sciences, Holy Spirit University of Kaslik, PO.
Box 446, Jounieh, Lebanon. ?Psychology Department, College of Humani-
ties, Effat University, Jeddah 21478, Saudi Arabia. 3Research Department,
Psychiatric Hospital of the Cross, Jal Eddib, Lebanon. *Institute of Psychol-
ogy, University of Wroclaw, Dawida 1, 50-527 Wroctaw, Poland. 5Co\lege

of Pharmacy, Gulf Medical University, Ajman, United Arab Emirates. ®School

Page 7 of 9

of Pharmacy, Lebanese International University, Beirut, Lebanon. ’School
of Arts and Sciences, Social and Education Sciences Department, Lebanese
American University, Jbeil, Lebanon.

Received: 7 June 2022 Accepted: 31 July 2022
Published online: 04 August 2022

References

1. Mokdad AH, Marks JS, Stroup DF, Gerberding JL. Actual causes of death in
the United States, 2000. JAMA. 2004,291(10):1238-45.

2. Ng M, Fleming T, Robinson M, Thomson B, Graetz N, Margono C, Mullany

EC, Biryukov S, Abbafati C, Abera SF, et al. Global, regional, and national

prevalence of overweight and obesity in children and adults during

1980-2013: a systematic analysis for the Global Burden of Disease Study

2013. Lancet. 2014;384(9945):766-81.

Al'S. Obesity in gulf countries. Int J Health Sci (Qassim). 2014;8(1):79-83.

4. Nasreddine L, Naja F, Chamieh MC, Adra N, Sibai AM, Hwalla N. Trends in
overweight and obesity in Lebanon: evidence from two national cross-
sectional surveys (1997 and 2009). BMC Public Health. 2012;12:798.

5. Mallat S, Geagea AG, Jurjus R, Rizkallah A, Oueidat D, Matar M, Tawilah
J, Berbari A, Jurjus A. Obesity in Lebanon: a national problem. World J
Cardiovasc Dis. 2016;6(06):166.

6. Ahmed S, Avena N, Berridge K, Gearhardt A, Guillem K. Food addiction.
In: Pfaff D, editor. Neuroscience in the 21st century. New York: Springer;
2013. p. 2833-57.

7. Gearhardt AN, Corbin WR, Brownell KD. Food addiction: an examination
of the diagnostic criteria for dependence. J Addict Med. 2009;3(1):1-7.

8. Volkow ND, Wang G-J, Fowler JS, Tomasi D, Baler R. Food and drug reward:
overlapping circuits in human obesity and addiction. In: Carter C, Dalley J,
editors. Brain imaging in behavioral neuroscience. Springer; 2011. p. 1-24.

9. Lindgren E, Gray K, Miller G, Tyler R, Wiers CE, Volkow ND, Wang G-J. Food
addiction: a common neurobiological mechanism with drug abuse. Front
Biosci (Landmark Ed). 2018;23:811-36.

10. Fletcher PC, Kenny PJ. Food addiction: a valid concept? Neuropsychop-
harmacology. 2018:43(13):2506-13.

11. Edition F. Diagnostic and statistical manual of mental disorders. Am
Psychiatric Assoc. 2013;21:591-643.

12. Meule A, Gearhardt AN. Food addiction in the light of DSM-5. Nutrients.
2014,6(9):3653-71.

13. Kalon E, Hong J, Tobin C, Schulte T. Psychological and neurobiological
correlates of food addiction. Int Rev Neurobiol. 2016;129:85-110.

14. Carter JC, Van Wijk M, Rowsell M. Symptoms of food addiction’in binge
eating disorder using the Yale Food Addiction Scale version 2.0. Appetite.
2019;133:362-9.

15. de Vries SK, Meule A. Food addiction and bulimia nervosa: new
data based on the Yale Food Addiction Scale 2.0. Eur Eat Disord Rev.
2016;24(6):518-22.

16. Lemeshow AR, Gearhardt AN, Genkinger JM, Corbin WR. Assessing
the psychometric properties of two food addiction scales. Eat Behav.
2016;23:110-4.

17. Burrows T, Kay-Lambkin F, Pursey K, Skinner J, Dayas C. Food addiction
and associations with mental health symptoms: a systematic review with
meta-analysis. J Hum Nutr Diet. 2018;31(4):544-72.

18. Pursey KM, Stanwell P, Gearhardt AN, Collins CE, Burrows TL. The preva-
lence of food addiction as assessed by the Yale Food Addiction Scale: a
systematic review. Nutrients. 2014,6(10):4552-90.

19. Nunes-Neto PR, Kohler CA, Schuch FB, Solmi M, Quevedo J, Maes M,
Murru A, Vieta E, McIntyre RS, McElroy SL, et al. Food addiction: preva-
lence, psychopathological correlates and associations with quality of life
in a large sample. J Psychiatr Res. 2018;96:145-52.

20. Mason SM, Flint AJ, Roberts AL, Agnew-Blais J, Koenen KC, Rich-Edwards
JW. Posttraumatic stress disorder symptoms and food addiction
in women by timing and type of trauma exposure. JAMA Psychiat.
2014,71(11):1271-8.

21. Volkow ND, Wise RA. How can drug addiction help us understand obe-
sity? Nat Neurosci. 2005;8(5):555-60.

22. Davis C, Curtis C, Levitan RD, Carter JC, Kaplan AS, Kennedy JL. Evi-
dence that “food addiction”is a valid phenotype of obesity. Appetite.
2011,57(3):711-7.

w



Hallit et al. Journal of Eating Disorders

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

(2022) 10:112

Gearhardt AN, White MA, Masheb RM, Morgan PT, Crosby RD, Grilo CM.
An examination of the food addiction construct in obese patients with
binge eating disorder. Int J Eat Disord. 2012;45(5):657-63.

Penzenstadler L, Soares C, Karila L, Khazaal Y. Systematic review of

food addiction as measured with the Yale Food Addiction Scale:
implications for the food addiction construct. Curr Neuropharmacol.
2019;17(6):526-38.

Meule A, Gearhardt AN. Ten years of the Yale Food Addiction Scale: a
review of version 2.0. Curr Addict Rep. 2019,6(3):218-28.

Pursey K, Stanwell P, Gearhardt A, Collins C, Burrows T. The prevalence of
food addiction as assessed by the Yale Food Addiction Scale: a systematic
review. Nutrients. 2014,6:4552-90.

Gearhardt AN, Corbin WR, Brownell KD. Preliminary validation of the Yale
Food Addiction Scale. Appetite. 2009;52(2):430-6.

Flint AJ, Gearhardt AN, Corbin WR, Brownell KD, Field AE, Rimm EB. Food-
addiction scale measurement in 2 cohorts of middle-aged and older
women. Am J Clin Nutr. 2014;99(3):578-86.

Nunes-Neto PR, Kohler CA, Schuch FB, Quevedo J, Solmi M, Murru A,
Vieta E, Maes M, Stubbs B, Carvalho AF. Psychometric properties of the
modified Yale Food Addiction Scale 2.0 in a large Brazilian sample. Braz J
Psychiatry. 2018;40:444-8.

Granero R, Jiménez-Murcia S, Gearhardt AN, AgUera Z, Aymamf N,
Goémez-Pefia M, Lozano-Madrid M, Mallorqui-Bagué N, Mestre-Bach G,
Neto-Antao MI. Validation of the Spanish version of the Yale Food Addic-
tion Scale 2.0 (YFAS 2.0) and clinical correlates in a sample of eating disor-
der, gambling disorder, and healthy control participants. Front Psychiatry.
2018;9:208.

Aloi M, Rania M, Munoz RCR, Murcia SJ, Fernandez-Aranda F, De Fazio

P, Segura-Garcia C. Validation of the Italian version of the Yale Food
Addiction Scale 20 (I-YFAS 20) in a sample of undergraduate students. Eat
Weight Disord. 2017,22(3):527-33.

Imperatori C, Fabbricatore M, Lester D, Manzoni GM, Castelnuovo G,
Raimondi G, Innamorati M. Psychometric properties of the modified Yale
Food Addiction Scale Version 2.0 in an Italian non-clinical sample. Eat
Weight Disord. 2019;24(1):37-45.

Pipové H, Kas¢akova N, Furstové J, Tavel P. Development of the Modified
Yale Food Addiction Scale Version 2.0 summary version in a representa-
tive sample of Czech population. J Eat Disord. 2020;8(1):1-10.

Brunault P, Berthoz S, Gearhardt AN, Gierski F, Kaladjian A, Bertin E, Tcher-
nof A, Biertho L, de Luca A, Hankard R. The Modified Yale Food Addiction
Scale 2.0: Validation among non-clinical and clinical French-speaking
samples and comparison with the full Yale Food Addiction Scale 2.0.
Front Psychiatry. 2020;11:892.

Li S, Schulte EM, Cui G, Li Z, Cheng Z, Xu H. Psychometric properties of
the Chinese version of the modified Yale Food Addiction Scale version
2.0 (C-mYFAS 2.0): Prevalence of food addiction and relationship with
resilience and social support. Eat Weight Disord. 2022;27:273-84.

Fawzi M, Fawzi M. Validation of an Arabic version of the Yale Food Addic-
tion Scale 2.0. Eastern Mediterr Health J. 2018;24(8):745-52.

Meule A, Heckel D, Kubler A. Factor structure and item analysis of the Yale
Food Addiction Scale in obese candidates for bariatric surgery. Eur Eat
Disord Rev. 2012,20(5):419-22.

Manzoni GM, Rossi A, Pietrabissa G, Mannarini S, Fabbricatore M, Impera-
tori C, Innamorati M, Gearhardt AN, Castelnuovo G. Structural validity,
measurement invariance, reliability and diagnostic accuracy of the Italian
version of the Yale Food Addiction Scale 2.0 in patients with severe obe-
sity and the general population. Eat Weight Disord. 2021,26(1):345-66.
Brunault P, Berthoz S, Gearhardt AN, Gierski F, Kaladjian A, Bertin E,
Tchernof A, Biertho L, de Luca A, Hankard R, et al. The modified Yale Food
Addiction Scale 2.0: validation among non-clinical and clinical French-
speaking samples and comparison with the Full Yale Food Addiction
Scale 2.0. Front Psychiatry. 2020;11: 480671.

Buyuktuncer Z, Akyol A, Ayaz A, Nergiz-Unal R, Aksoy B, Cosgun E,
Ozdemir P, Pekcan G, Besler HT. Turkish version of the Yale Food Addiction
Scale: preliminary results of factorial structure, reliability, and construct
validity. J Health Popul Nutr. 2019;38(1):42.

Pipova H, Dostal D, Dolej$ M, Kafetsios K, Sucha J. Validation of the Czech
modified Yale Food Addiction Scale in a representative sample of adoles-
cents: connections with body mass index and impulsivity. Adiktologie,
Advance online publication; 2021.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.
67.

Page 8 of 9

Zhang H,Tong T, Gao Y, Liang C, Yu H, Li S, Yan X, Wang L. Translation of
the Chinese version of the modified Yale Food Addiction Scale 2.0 and its
validation among college students. J Eat Disord. 2021;9(1):116.

Fawzi M, Fawzi M. Validation of an Arabic version of the Yale Food Addic-
tion Scale 2.0. East Mediterr Health J. 2018;24(8):745-52.

Berkanovic E. The effect of inadequate language translation on Hispanics'
responses to health surveys. Am J Public Health. 1980;70(12):1273-6.
Gjersing L, Caplehorn JR, Clausen T. Cross-cultural adaptation of research
instruments: language, setting, time and statistical considerations. BMC
Med Res Methodol. 2010;10(1):1-10.

Cowan JW. Dietary survey in rural Lebanon. 2. J Am Diet Assoc.
1965;47:466-9.

Hwalla N, Khoury DTDE. Lebanese traditional diets and health effects. In:
De Meester F, Watson RR, editors. Wild-type food in health promotion and
disease prevention. Springer; 2008. p. 493-8.

Sadek MAS, Daoud JR, Ahmed HY, Mosaad GM. Nutritive value and trans
fatty acid content of fast foods in Qena City, Egypt. Nutrition Food Sci.
2018;48(3):498-509.

Benzerouk F, Gierski F, Ducluzeau P-H, Bourbao-Tournois C, Gaubil-Kalad-
jian 1, Bertin £, Kaladjian A, Ballon N, Brunault P. Food addiction, in obese
patients seeking bariatric surgery, is associated with higher prevalence of
current mood and anxiety disorders and past mood disorders. Psychiatry
Res. 2018;267:473-9.

Brytek-Matera A, Obeid S, Akel M, Hallit S. How does food addiction relate
to obesity? Patterns of psychological distress, eating behaviors and physi-
cal activity in a sample of Lebanese adults: The MATEO study. Int J Environ
Res Public Health. 2021;18(20):10979.

Mundfrom DJ, Shaw DG, Ke TL. Minimum sample size recommendations
for conducting factor analyses. Int J Test. 2005;5(2):159-68.

Beaton D, Bombardier C, Guillemin F, Ferraz MB. Recommendations for
the cross-cultural adaptation of the DASH & QuickDASH outcome meas-
ures. Inst Work Health. 2007;1(1):1-45.

Ali AM, Green J. Factor structure of the depression anxiety stress Scale-21
(DASS-21): Unidimensionality of the Arabic version among Egyptian drug
users. Subst Abuse Treat Prev Policy. 2019;14(1):40.

Raymond KL, Lovell GP. Food addiction associations with psychological
distress among people with type 2 diabetes. J Diabetes Complications.
2016;30(4):651-6.

Lin CY, Cheung P, Imani V, Griffiths MD, Pakpour AH. The mediating
effects of eating disorder, food addiction, and insomnia in the association
between psychological distress and being overweight among Iranian
adolescents. Nutrients. 2020;12(5):1371.

Abdelrehim MG. Indicators and determinants of food addiction among
fourth-grade medical students of Minia University in Egypt. Egypt J Com-
munity Med. 2021;39(4):30-41.

Schermelleh-Engel K, Moosbrugger H, Mller H. Evaluating the fit

of structural equation models: tests of significance and descriptive
goodness-of-fit measures. Methods Psychol Res Online. 2003;8(2):23-74.
Diamantopoulos A, Siguaw J. Introducing LISREL. London: Sage Publica-
tions; 2000.

Hair JF Jr, Hult GTM, Ringle CM, Sarstedt M. A primer on partial least
squares structural equation modeling (PLS-SEM). Thousand Oaks: Sage
Publications; 2021.

George D. SPSS for windows step by step: A simple study guide and refer-
ence, 17.0 update, 10/e: Pearson Education India; 2011.

Mishra P, Pandey CM, Singh U, Gupta A, Sahu C, Keshri A. Descriptive
statistics and normality tests for statistical data. Ann Card Anaesth.
2019;22(1):67-72.

Funder DC, Ozer DJ. Evaluating effect size in psychological research:
sense and nonsense. Adv Methods Pract Psychol Sci. 2019;2(2):156-68.
Cohen J. Statistical power analysis for the behavioral sciences. Cam-
bridge: Academic Press; 2013.

Gearhardt AN, White MA, Masheb RM, Grilo CM. An examination of food
addiction in a racially diverse sample of obese patients with binge eating
disorder in primary care settings. Compr Psychiatry. 2013;54(5):500-5.
Meule A, von RezoriV, Blechert J. Food addiction and bulimia nervosa.
Eur Eat Disord Rev. 2014;22(5):331-7.

Meule A. How prevalent is “food addiction”? Front Psychiatry. 2011;2:61.
Brunault P, Ballon N, Gaillard P, Reveillere C, Courtois R. Validation of the
French version of the Yale Food Addiction Scale: an examination of its



Hallit et al. Journal of Eating Disorders

68.
69.

70.

71

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

89.

(2022) 10:112

factor structure, reliability, and construct validity in a nonclinical sample.
Can J Psychiatry. 2014;59(5):276-84.

Parylak SL, Koob GF, Zorrilla EP. The dark side of food addiction. Physiol
Behav. 2011;104(1):149-56.

Olsen CM. Natural rewards, neuroplasticity, and non-drug addictions.
Neuropharmacology. 2011;61(7):1109-22.

Grucza RA, Krueger RF, Racette SB, Norberg KE, Hipp PR, Bierut LJ. The
emerging link between alcoholism risk and obesity in the United States.
Arch Gen Psychiatry. 2010,67(12):1301-8.

Hoteit M, Zoghbi E, Al Iskandarani M, Rady A, Shankiti I, Matta J, Al-
Jawaldeh A. Nutritional value of the Middle Eastern diet: analysis of total

sugar, salt, and iron in Lebanese traditional dishes. F1000Res. 2020;9:1254.

Hoteit M, Zoghbi E, Rady A, Shankiti I, Al-Jawaldeh A. Fatty acids quality
in Middle Eastern traditional dishes, Arabic sweets and market foods
frequently consumed in Lebanon. Nutrients. 2021;13(7):2462.

Cheikh Ismail L, Hashim M, Mohamad MN, Hassan H, Ajab A, Stojanovska
L, Jarrar AH, Hasan H, Abu Jamous DO, Saleh ST. Dietary habits and life-
style during coronavirus pandemic lockdown: experience from Lebanon.
Front Nutr. 2021;8: 730425.

Lee NM, Carter A, Owen N, Hall WD. The neurobiology of overeating.
Treating overweight individuals should make use of neuroscience
research, but not at the expense of population approaches to diet and
lifestyle. EMBO Rep. 2012;13(9):785-90.

Schulte EM, Gearhardt AN. Development of the modified Yale Food
Addiction Scale version 2.0. Eur Eat Disord Rev. 2017;25(4):302-8.

Mies GW, Treur JL, Larsen JK, Halberstadt J, Pasman JA, Vink JM. The
prevalence of food addiction in a large sample of adolescents and its
association with addictive substances. Appetite. 2017;118:97-105.
Pedram P, Wadden D, Amini P, Gulliver W, Randell E, Cahill F, Vasdev S,
Goodridge A, Carter JC, Zhai G, et al. Food addiction: its prevalence and
significant association with obesity in the general population. PLoS ONE.
2013;8(9): 74832.

Meule A. Food addiction and body-mass-index: a non-linear relationship.
Med Hypotheses. 2012;79(4):508-11.

Gearhardt AN, Boswell RG, White MA. The association of “food
addiction”with disordered eating and body mass index. Eat Behav.
2014;15(3):427-33.

Smith DG, Robbins TW. The neurobiological underpinnings of obesity
and binge eating: a rationale for adopting the food addiction model. Biol
Psychiatry. 2013;73(9):804-10.

Hebebrand J, Gearhardt AN. The concept of “food addiction”helps
inform the understanding of overeating and obesity: NO. Am J Clin Nutr.
2021;113(2):268-73.

Carr MM, Schulte EM, Saules KK, Gearhardt AN. Measurement invariance
of the modified Yale Food Addiction Scale 2.0 across gender and racial
groups. Assessment. 2020;27(2):356-64.

Jia X, Liu J, Chen B, Jin D, Fu Z, Liu H, Du S, Popkin BM, Mendez MA. Differ-
ences in nutrient and energy contents of commonly consumed dishes
prepared in restaurants v. at home in Hunan Province, China. Public
Health Nutr. 2018;21(7):1307-18.

Hauck C, Weiss A, Schulte EM, Meule A, Ellrott T. Prevalence of “food
addiction”as measured with the Yale Food Addiction Scale 2.0 in a rep-
resentative German sample and its association with sex, age and weight
categories. Obes Facts. 2017;10(1):12-24.

Schulte EM, Avena NM, Gearhardt AN. Which foods may be addictive?
The roles of processing, fat content, and glycemic load. PLoS ONE.
2015;10(2): €0117959.

Nunes-Neto PR, Kéhler CA, Schuch FB, Solmi M, Quevedo J, Maes M,
Murru A, Vieta E, McIntyre RS, McElroy SL. Food addiction: Prevalence,
psychopathological correlates and associations with quality of life in a
large sample. J Psychiatr Res. 2018;96:145-52.

Lewis S, Anderson M, Pobocik R, Ludy M. The impact of nutrition
education on food addiction among college students. J Acad Nutr Diet.
2015,9(115):A31.

Adams RC, Sedgmond J, Maizey L, Chambers CD, Lawrence NS. Food
Addiction: Implications for the Diagnosis and Treatment of Overeating.
Nutrients. 2019;11(9):2086.

Cassin SE, Buchman DZ, Leung SE, Kantarovich K, Hawa A, Carter A,
Sockalingam S. Ethical, stigma, and policy implications of food addiction:
a scoping review. Nutrients. 2019;11(4):710.

Page 9 of 9

90. Gearhardt AN, Grilo CM, DiLeone RJ, Brownell KD, Potenza MN. Can
food be addictive? Public health and policy implications. Addiction.
2011;106(7):1208-12.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Validation of the Arabic version of the modified Yale Food Addiction Scale in the general population in Lebanon
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Participants and procedure
	Minimal sample size calculation
	Measures
	Statistical analyses

	Results
	Factor validity
	Internal consistency
	Divergent validity
	Prevalence of food addiction and association with age, sex and BMI

	Discussion
	Limitations

	Conclusion
	Acknowledgements
	References


