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Abstract

Background: The Yale Food Addiction Scale (YFAS) is the gold standard for assessment of food addiction based on the
Diagnostic and Statistical Manual of Mental Disorders (DSM). To keep up with the DSM-5 update, the YFAS 2.0 was pub-
lished in early 2016.

Aims: We conducted the present study to translate, adapt and validate the DSM-5 Yale Food Addiction Scale 2.0 for use
with Arabic speakers.

Methods: Both the final YFAS 2.0-A, developed with a rigorous methodology, and the English YFAS 2.0 were completed
by 236 Egyptian medical students fluent in English and Arabic. Three weeks later, the YFAS 2.0-A was readministered to
all participants.

Results: Cronbach’s alpha for the YFAS 2.0-A was 0.89. The 3-week intraclass correlation coefficients for diagnosis and
symptom scores were 0.95 and 0.93, respectively. Weighted kappa statistics ranged from 0.66 to 0.95 (P < 0.001).

Conclusions: Our findings indicate that the Arabic YFAS 2.0-A is a reliable tool, and that it is valid for use as equivalent to

the English YFAS 2.0 in the investigation of food addiction among Arabic-speaking populations.
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Introduction

Recently, food addiction has sparked unprecedented in-
terest among the scientific and lay media. This may give
an impression that the topic is exclusively a product of
the 21st century in which the increasing availability of
highly processed foods may at least partly help explain
the contemporary serious increase of overeating and obe-
sity rates (1). But in fact, it is not a new idea that food can
be addictive. It is 60 years since Theron G. Randolph de-
fined the term food addiction as “a specific adaptation to
one or more regularly consumed foods to which a person
is highly sensitive, produces a common pattern of symp-
toms descriptively similar to those of other addictive pro-
cesses” (2).

Food addiction has for decades been a matter of
controversy, albeit with sporadic production of scientific
literature. One reason for the lack of consensus was
the lack of measurable construct of food addiction. In
order to help appraisal of the food addiction construct
using a standardized measure, Yale Food Addiction Scale
(YFAS) was devised in 2009 (3). Attention to the subject
dramatically intensified after the appearance of the YFAS,
as reflected in the sharp rise of the number of studies on
food addiction since 2009 (4).

The original YFAS assesses addiction to foods by
transforming the 7 DSM-IV-TR diagnostic criteria for
substance dependence (5) to exhibit eating behaviours
associated with foods high in sugar, fat and salt. An
initial validation study in a sample of university students

showed a single factor structure and adequate reliability
and validity (3). Relative stability and reliability over
time in a nonclinical population was also demonstrated
(6). The good psychometric properties of the YFAS were
replicated in subsequent studies using nonclinical and
clinical samples (7,8). Since its first appearance, the YFAS,
has been the tool used in most of the food addiction
researches (9), and for many studies in this field it is the
gold standard (10).

The worldwide interest in measuring the food
addiction construct with a psychometrically validated
tool has led to the translation of the YFAS into many
languages including French, German, Spanish, Italian
and Chinese (10-14).

To keep up with the update of the DSM-5 (15), the
YFAS 2.0 was developed. Like its predecessors, this new
version was found to be a psychometrically sound tool
(16). German and French versions have appeared recently,
replicating the good psychometric properties of the other
versions (17,18).

However, a validated food addiction measure is
still unavailable in the Arabic-speaking countries. As a
result, important related issues such as the emerging
unhealthy eating habits (19) could not be adequately
investigated, despite their practical implication in the
alarming increases in rates of obesity and type 2 diabetes
mellitus currently prevailing throughout the Eastern
Mediterranean Region (20,21). In Kuwait, for example, the
English YFAS version (3) was applied without translation
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or adaptation to a sample of students who could read and
write in English (22). In Egypt, an attempt was made to
translate this earlier English version of the YFAS into
Arabic (23) but validation data of the translation process
have not been published.

We believe that up to now no Arabic version of the
YFAS 2.0 has been produced. Therefore, we aimed in this
study to translate, adapt and validate the DSM-5 Yale
Food Addiction Scale 2.0 for use with Arabic-speaking
individuals.

Methods
Participants

At the beginning of the 2016-2017 academic year, we re-
cruited 270 consenting Egyptian bilingual (English and
Arabic) second-year medical students as volunteers from
Zagazig University, Egypt, by convenience sampling.
Thirty of these students were recruited for pretesting the
final Arabic version. The rest of participants were subject-
ed to the study measures and 3 “catch” questions intend-
ed for testing participants’ attention to survey content. In
the first session of the study, 4 students failed to answer
>10f these questions in English and/or Arabic. They were
excluded, leaving data from 236 participants for the main
study analysis.

Measures

The YFAS 2.0 is a 35-item self-report Likert-type scale
with 8 frequency response options for each item, ranging
from “Never” to “Every Day” (22). It assesses respondent’s
addictive-like eating behaviour in accordance with the
following symptom criteria of the DSM-5 Substance-Re-
lated and Addictive Disorders:

Substance taken in larger amount and for longer peri-
od than intended (Items 1,2,3);

Persistent desire or repeated unsuccessful attempts
to quit (items 4,25,31,32);

Much time/activity to obtain, use, recover (items
5:6,7).

Important social, occupational, or recreational activi-
ties given up or reduced (items 8,10,18,20);

Use continues despite knowledge of adverse con-
sequences (e.g., emotional problems, physical prob-
lems) (items, 22,23);

Tolerance (marked increase in amount; marked de-
crease in effect) (items 24,26);

Characteristic withdrawal symptoms; substance tak-
en to relieve withdrawal (Items 11,12,13,14,15);

Continued use despite social or interpersonal prob-
lems (items 9,21,35);

Failure to fulfil major role obligation (e.g., work,
school, home) (items 19,27);

Use in physically hazardous situations (items
28,33,34);

Craving, or a strong desire or urge to use (items 29,30);

Use causes clinically significant impairment or dis-
tress (items 16,17).

There are 2 summary scores, first symptom count scor-
ing, which is computed by the number of symptom cri-
teria met in the past year. A symptom criterion is met if
>1item under this criterion is scored as 1. Each item has
a specific cut-off, which ranges from once a month to 4-6
times a week. Criterion 12, which assesses impairment
or distress resulting from overeating (items 16,17) is not
included in the symptom count score. Therefore, symp-
tom count scoring should range from o to 11. The second
summary score is for a dichotomous diagnosis of food
addiction with severity level according to the number of
symptom criteria met in the past year: mild (2-3 criteria),
moderate (4-5 criteria), and severe addiction (> 6 crite-
ria). Significant clinical impairment or distress should be
also endorsed to make any food addiction diagnosis.

Translation process for the Arabic version of
YFAS 2.0 (YFAS 2.0-A)

The translation process of the YFAS 2.0 in this study was
conducted along the lines that we described previous-
ly (24). In brief, 2 bilingual psychiatrists independently
translated the English YFAS 2.0 version into Arabic. The
2 translations were merged into 1 reconciled version by
an Egyptian panel of 3 psychiatrists and 2 translators.
Emphasis was placed on conceptual and cultural equiv-
alence rather than on literal translation. The resulting
version was then translated back into English by 2 oth-
er translators who had not previously seen the original
YFAS. We compared the back-translated versions with
the original, and discrepancies were addressed to pro-
duce a final version, which was tested for understand-
ability and acceptability in a small pilot study. Results
suggested that no further changes were needed. A copy
of the instrument (YFAS 2.0-A) may be requested from the
corresponding author.

To maintain consistency with the original English
YFAS and the YFAS 2.0, we followed the same scoring
procedure suggested by their authors (3,16).

Catch questions

Three catch questions similar to those suggested by Gear-
hardt et al. (16) were included in English at the end of the
YFAS 2.0, and in Arabic at the end of the YFAS 2.0-A. An-
swers to all 3 questions in both languages should be “Nev-
er”, otherwise the participant was judged as not carefully
reading the questions.

Study procedures

In the initial session of the main study, participants
completed the original YFAS 2.0 (English) (16), then they
completed the Arabic version (YFAS 2.0-A) (in the same
session). Additionally, participants provided basic demo-
graphic information and self-report of height and weight
for the body mass index (BMI) computation.

Participants were also asked to respond again to the
YFAS 2.0-A after a gap of 3 weeks under conditions as
similar as possible to those of the first session.
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Data analysis

Descriptive statistics were used to report participants’
demographic data. The internal consistency reliability
of the YFAS 2.0-A scale was evaluated with Kuder-Rich-
ardson alpha (KR-20) and Cronbach’s alpha. A Cronbach’s
alpha value greater than 0.70 was considered acceptable
(25). Corrected item-total correlation and Cronbach’s al-
pha if item deleted were also computed. A value of more
than 0.4 for the corrected item-total correlation or a de-
crease in Cronbach’s alpha if item deleted value is consid-
ered an indication of the high contribution of an item to
the scale.

Repeatability (test-retest reliability) of the YFAS 2.0-
A scale was assessed using the intraclass correlation
coefficients (ICC), based on consistency 2-way mixed
single measures [ICC (3,1) or ICC (C,1)], along with the
95% confidence interval. The ICC was interpreted as poor
for values < 0.5, moderate for values between 0.5 and 0.75
and good for ICC values > 0.75) (26).

Spearman’s rank correlation coefficient, rho (p), was
also used. Cohen’s weighted kappa statistics were applied
to analyse the agreement between the Arabic and English
YFAS 2.0 versions. Strength of agreement was evaluated
according to the following criteria: poor agreement (K <
0.20), fair agreement (K = 0.21-0.40), moderate agreement
(K = 0.41-0.60), good agreement (K = 0.61-0.80) and
very good agreement (K > 0.80) (27). Participants with
and without a YFAS 2.0 or YFAS 2.0-A diagnosis were
compared with Mann-Whitney U-tests.

Statistical analyses were performed with Microsoft
Excel and SPSS, version 19.0.1. Significance level for all
analyses was set at the 5% level.

Ethical considerations

Ethical approval to conduct the study was obtained from
the research ethics committee at the Faculty of Medicine,
Zagazig University. Before completing questionnaires,
written informed consent was obtained from all partici-
pants, including those who participated in the pilot study.

Results

Out of 236 participants who were included in the main
study analysis, 126 (53.4%) were females, mean age 19.1
[standard deviation (SD) 1.2] years and 110 (46.6%) were
males, mean age 19.3 (SD 1.3) years. The average self-re-
ported BMI was 22.3 (SD 4.1) kg/m? and 22.1 (SD 3.9) kg/
m? for female and male students, respectively. Using the
YFAS 2.0-A, 26 (11.0%) of participants met the threshold
for food addiction diagnosis. Nine (3.8%) met criteria for
diagnosis of a mild, 5 (2.1%) a moderate, and 12 (5.1%) a
severe food addiction. Two participants with mild food
addiction diagnosis on the YFAS 2.0-A did not meet the
criteria for diagnosis on the English YFAS 2.0. Four of the
participants who did not meet a diagnosis threshold on
the YFAS 2.0-A qualified for mild diagnosis on YFAS 2.0.
Participants with a YFAS 2.0 diagnosis had a significant-
ly higher BMI (median = 24.3 kg/m?) than those without
diagnosis (median = 215 kg/m?) (Mann-Whitney U =

1432.000; Z = -3.971; P 2-tailed < 0.001).

The Kuder-Richardson alpha for the entire YFAS
2.0-A scale was 0.89. A similar result was obtained for
the Cronbach alpha. Table 1 demonstrates the internal
consistency reliability for this scale. All item-total
correlation coefficients were greater than 0.50. As shown
in the alpha if item deleted column, none of the values
was greater than the overall alpha.

Good test-retest reliability was demonstrated for the
YFAS 2.0-A diagnosis (ICC = 0.95; Spearman p = 0.95) and
total symptom scores (ICC = 0.93; Spearman p = 0.94)
(Table 2). The ICC values for the individual symptoms
ranged from 0.60 to 0.92, with symptom 1 (Food taken
in larger amount and for longer period than intended)
showing the greatest repeatability (ICC = 0.92).

Comparison between scores on the Arabic and English
versions for all the YFAS 2.0 items is presented in Table 3.
Weighted kappa statistics ranged from 0.66 (Item 4) to
0.95 (Total symptom score), indicating good to very good
agreement (P < 0.001 for all items).

Discussion

This study aimed to produce an Arabic version of the
YFAS 2.0. A rigorous methodology was applied for trans-
lation/back translation and final approval of the Arabic
version of the YFAS 2.0 (YFAS 2.0-A). During this process,
cross-cultural adaptation was performed with emphasis
on the similarity of meaning rather than the similarity of
linguistic form. Both the final YFAS 2.0-A and the origi-
nal English version were then completed by 236 Egyptian
medical students. The 100% response rate for each item
indicated that all items were easily understood and ac-
ceptable.

In the current study, Cronbach’s alpha for the entire
YFAS 2.0-A scale was 0.89. We also found that all item-
total correlation coefficients were >0.50, and that the
Cronbach’s alpha if items are deleted for each item did
not exceed the overall Cronbach’s alpha level of 0.89. All
this indicates that the internal consistency reliability of
the items of YFAS 2.0-A is well accepted and consistent
with the original English version (16), and with translated
versions in other languages (17,18). In addition, good test-
retest reliability was demonstrated. The 3-week ICC for
diagnosis was 0.95, and that for symptom scores was
0.93. This is in keeping with other studies, which indicate
that the diagnosis and symptom scores are stable over
periods of several weeks (14). However, stability over
longer periods has not been sufficiently investigated
because most of studies are cross-sectional. Yet, the study
by Pursey et al. (6), which extended over a period of 18
months, reported a rather lower ICC than ours (0.71 for
diagnosis and 0.72 for symptom scores).

We also wanted to examine the extent of agreement
between the Arabic and English YFAS 2.0 versions to find
out how similar they are. A widely used method for such
purpose is Cohen’s kappa coefficient, which takes into
consideration the amount of agreement expected by
chance. Yet, Cohen’s kappa is only appropriate for binary
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Table 1 Internal consistency of the Yale Food Addiction Scale 2.0, Arabic version (YFAS 2.0 - A)

Item Corrected item-total correlation Alpha if item deleted
Item 1 077 0.81
Item 2 0.68 0.81
Item 3 0.66 0.82

Item 4 0.75 0.87

Item 25 0.85 0.87

Item 31 0.76 0.85

Item 32 073 0.85
e

Item 5 074 0.86

Item 6 0.61 0.85

Item 7 0.58 0.85
omashlcaeblenshaisireeamoretel |

Item 8 0.72 0.87

Item 10 0.75 0.87

Item 18 0.60 0.85

Item 20 0.52 0.86

Item 22 071 0.85
Item 23 0.63 0.86
Item 24 0.83 0.86
Item 26 0.84 0.87
Item 11 078 0.86
Item 12 0.83 0.87
Item 13 0.83 0.86
Item 14 074 0.86
Item 15 0.83 0.86
Item 9 0.62 0.87
Ttem 21 0.63 0.85
Item 35 078 0.85
Item 19 0.51 0.85
Item 27 0.77 0.85

Item 28 0.75 0.88
Item 33 079 0.87
Item 34 078 0.87
Item 29 0.80 0.85
Item 30 0.82 0.86

Item 16 0.84 0.87

Item 17 072 0.87
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Table 2 Test-retest reliability of the Yale Food Addiction Scale 2.0, Arabic version (YFAS 2.0 - A)

Individual YFAS symptom
Food taken in larger amount and for longer period than intended
Persistent desire or repeated unsuccessful attempts to quit

Much time/activity to obtain, use or recover from effects of food

Important social, occupational, or recreational activities given up or reduced

Use continues despite knowledge of adverse consequences
Tolerance

Withdrawal

Continued use despite social or interpersonal problems
Failure to fulfil major role obligations

Eating certain foods in physically hazardous situations
Craving, or a strong desire or urge to eat certain food
Clinically significant impairment or distress

Total symptom score

YFAS food addiction diagnosis

ICC 95% CI Spearman p
0.92 0.91-0.94 0.93
071 0.66-0.76 073
0.82 0.79-0.85 0.83
0.60 0.54-0.66 0.64
0.81 0.77-0.84 0.82
078 0.74-0.82 0.79
0.70 0.64-0.74 071
0.76 0.72-0.80 077
0.72 0.68-0.77 073
0.83 0.79-0.85 0.83
0.87 0.84-0.89 0.86
0.85 0.83-0.88 0.88
0.93 0.91-0.94 0.94
0.95 0.94-0.96 0.95

P <o.001for all items.
ICC = intraclass correlation coefficient.
CI = confidence interval.

or nominal ratings. The YFAS 2.0 has 8 ordered response
categories for each item. Disagreements between the
English and Arabic YFAS 2.0 versions as regards these
categories may not be all of the same importance. For
example, a disagreement between a student’s ratings on
the 2 scale versions that differed by a small amount on a
given item should be considered less important than if
the 2 scores were farther apart on this item. To deal with
this situation, weighted kappa is more relevant as it takes
into account the different levels of disagreement between
item ordered categories. The most commonly used
weights are the linear weights, which are proportional
to the deviation of individual ratings, and the quadratic
weights, which are proportional to the square of the
deviations of the individual ratings. Although both
weight types are criticized, mainly for being arbitrarily
defined, they are widely used. In the current study, in
which the number of categories of the scale items is large,
we used the linear weights approach, as it is less sensitive
than the quadratic weights to the number of categories
(28). Our comparison between the Arabic and English
versions showed good to very good agreement (weighted
kappa statistics ranged from 0.66 to 0.95; P < 0.001).

Therefore, this study suggests that the Arabic YFAS
2.0-A is a reliable tool, and that it is valid for use as
equivalent to the English YFAS 2.0 in the investigation of
food addiction among Arabic speaking populations.

There were a few limitations in this research.
Generalizability of the results is limited by recruiting
participants by convenience sampling from a single
medical college. All the students we recruited were

apparently healthy and mostly were within normal
weight range. Because they are bilingual, these students
may not be representative of the monolingual Arabic-
speaking populations for whom the translated scale
version is intended. Future validation studies of the
YFAS 2.0-A should include other populations, particularly
patients with eating disorders, obesity, diabetes, and other
conditions potentially associated with food addiction. In
such clinical settings, the sensitivity and the specificity
of the YFAS 2.0 can be ascertained against semistructured
interviews. A further limitation in the current study is
the calculation of the BMI from the self-reported height
and weight rather than from actual measurements. For
the original English YFAS and the updated YFAS 2.0
versions, the 1-factorial solution was established (3,16).
To determine whether the 1-factorial solution could be
replicated for the Arabic version, future studies need to be
larger to perform acceptable confirmatory factor analysis.

Conclusion

Interest in the study of food addiction has dramatically
increased since the development of the well validated
YFAS. The scale has been translated and cross-culturally
validated in many languages. The YFAS 2.0, which has ap-
peared to keep up with the update of the DSM-5, replicat-
ed the excellent psychometric properties of the original
and other translated versions. Our findings suggest that
the translated and adapted Arabic version (YFAS 2.0-A) of
the YFAS 2.0 is a reliable tool, valid for use in the investi-
gation of food addiction among Arabic-speaking popula-
tions.
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Table 3 Comparison between scores on the Arabic (YFAS 2.0 - A) and English (YFAS 2.0 - E) versions of the Yale Food Addiction
Scale 2.0

YFAS 2.0-A YFAS2.0-E ¢ Agreement
Mean (SD) Mean (SD)

1 0.09 (0.20) 0.10 (0.21) 0.74 Good
2 0.12 (0.23) 0.11 (0.22) 0.88 Very good
3 0.10 (0.21) 0.08 (0.24) 0.86 Very good
4 0.06 (0.14) 0.05 (0.16) 0.66 Good
25 0.04 (0.05) 0.03 (0.06) 0.70 Good
31 0.08 (0.17) 0.08 (0.18) 0.84 Very good
32 0.03 (0.08) 0.02 (0.09) 0.76 Good
5 0.08 (0.23) 0.09 (0.21) 0.93 Very good

0.04 (0.10) 0.03 (0.09) 0.87 Very good
7 0.02 (0.05) 0.02 (0.04) 0.91 Very good
8 0.03 (0.06) 0.03 (0.08) 0.67 Good
10 0.04 (0.09) 0.04 (0.13) 073 Good
18 0.01 (0.06) 0.02 (0.06) 0.85 Very good
20 0.02 (0.05) 0.02 (0.05) 077 Good
22. 0.09 (0.16) 0.07 (0.20) 078 Good
23 0.07 (0.15) 0.06 (0.16) 0.82 Very good
24 0.02 (0.15) 0.03 (0.17) 0.86 Very good
26 0.04 (0.14) 0.05 (0.15) 0.89 Very good
11 0.02 (0.09) 0.03 (0.11) 0.76 Good
12 0.06 (0.16) 0.06 (0.19) 071 Good
13 0.03(0.05) 0.03 (0.07) 0.83 Very good
14 0.05 (0.14) 0.06 (0.18) 0.76 Good
15 0.02 (0.05) 0.03 (0.08) 078 Good
9 0.05 (0.12) 0.06 (0.15) 0.89 Very good
21 0.03 (0.05) 0.03 (0.07) 0.93 Very good
35 0.07 (0.20) 0.07 (0.19) 0.91 Very good
19 0.03 (0.04) 0.01 (0.07) 0.77 Good
27 0.05 (0.15) 0.05 (0.21) 0.87 Very good
28 0.05 (0.14) 0.05 (0.18) 0.90 Very good
33 0.06 (0.16) 0.09 (0.22) 0.86 Good
34 0.04 (0.06) 0.04 (0.08) 0.92 Very good
29 0.05 (0.17) 0.06 (0.24) 0.85 Good
30 0.05 (0.12) 0.06 (0.15) 0.86 Good
16 0.06 (0.13) 0.06 (0.15) 0.93 Very good
17 0.04 (0.10) 0.04 (0.13) 0.94 Very good

174 (4.25) 176 (4.97) 0.95 Very good

K = weighted kappa.
P <o.001 for all.

~
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Validation d’'une version arabe de la Yale Food Addiction Scale 2.0 (YFAS 2.0)

Résume

Contexte : La Yale Food Addiction Scale (YFAS) est la référence absolue pour I'évaluation de 'addiction a la nourriture selon
les critéres du Manuel diagnostique et statistique des troubles mentaux (DSM). La version 2.0 de la YFAS a été publiée
début 2016 afin de tenir compte de la mise a jour du DSM-5.

Objectif : La présente étude avait pour objet de traduire, d’adapter et de valider la DSM-5 YFAS 2.0 pour qu'elle puisse étre
utilisée par des locuteurs arabes.

Méthodes : Le questionnaire final en arabe (YFAS 2.0-A), mis au point a I'aide d'une méthodologie rigoureuse, ainsi que le
questionnaire anglais (YFAS 2.0) ont tous deux été remplis par 236 étudiants de médecine égyptiens parlant couramment
I'anglais et l'arabe. Trois semaines plus tard, le questionnaire YFAS 2.0-A a été soumis de nouveau a I'ensemble des
participants.

Résultats : Le coefficient alpha de Cronbach pour le questionnaire YFAS 2.0-A était de 0,89. Les coefficients de corrélation
intraclasse a trois semaines des scores de diagnostic et de symptomes étaient, respectivement, de 0,95 et 0,93. Les scores
kappa pondérés étaient compris entre 0,66 et 0,95 (p < 0,001).

Conclusions : Nos résultats indiquent que la version arabe de la YFAS 2.0-A est un outil fiable et qu'elle peut étre utilisée
comme équivalent du questionnaire anglais YFAS 2.0 pour étudier I'addiction a la nourriture dans les populations
arabophones.
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