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Abstract

Background: The Yale Food Addiction Scale version 2.0 (YFAS 2.0) is used for the assessment of food addiction (FA). This research
intended to evaluate the validity of the Persian translation of the questionnaire and to investigate the psychological properties and
the association between FA and anthropometric indices.

Methods: In a sample of 473 nonclinical participants, FA, binge eating, and objectively measured anthropometric indices were
assessed. Internal consistency, convergent, and validity of the PYFAS 2.0 were examined. Also, the factor structure (confirmatory
factor analysis following the 11 diagnostic indicators in addition to the significant distress) and the construct of the scale were
evaluated.

Findings: The frequencies of mild, moderate, and severe FA based on PYFAS 2.0 were 0.2%, 10%, and 5.5%, respectively. The
findings supported a one-factor structure. The confirmatory factor analysis revealed a good construct validity (RMSEA=0.043,
¥=76.38, df=41, > (CMIN)/df=1.862, GFI=0.975, AGFI=0.957, IFI=0.986, RFI=0.958, ECVI=0.319, TLI=0.978). For both the
diagnostic and symptom count versions, the PYFAS 2.0 presented acceptable internal consistency (IC) (Kuder-Richardson 20=0.99
and McDonald omega=0.91).

Conclusion: The PYFAS 2.0 was a psychometrically sound instrument in an Iranian non-clinical population. This questionnaire can
be used to study FA in Persian non-clinical populations. Future research should study the psychometric characteristics of this scale
in high-risk groups.
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Introduction and excessive food consumption emerged and attracted

Food addiction (FA) is certainly not a groundbreaking
idea that arose as of late. Scientists have been pondering
this question for decades that can people be dependent
on certain foods.! But the global pandemic of obesity
and psychological and physical problems, as well as the
economic pressures that it has brought to societies have
led researchers to pay more attention to this concept
over the past 20 years.? With increasing clarification of
the causes, consequences, and mechanisms of obesity,
patterns of similar mechanisms of addictive disorders

the attention of researchers in the fields of basic and
behavioral sciences.*”

Studies at the cellular and molecular levels show that
the behavioral changes induced by FA are comparable to
those induced by addictive drugs.® In addition, the results
of some studies show that highly palatable foods have a
higher reinforcing value than drugs.” Investigations on
animals revealed that palatable foods can surpass the
rewards of drug even in drug-addicted rats. Increased
consumption of foods may even reduce the self-drug
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administration.** Many laboratory studies have presented
cases of plasticity in the reward system after access to
highly palatable foods." Neurobehavioral alterations
following eating palatable food have been compared
to those seen after drug use. Some researchers have
proposed that deregulation of eating may be comparable
to addiction.'-'?

The negative consequences of excessive consumption
of palatable foods, such as obesity,”” hypertension,"
cardiovascular disease,” and type II diabetes,'®” has
raised major concerns in the health policymaking of
different countries.”® This has also led to the concept
of FA as to be a potential explanatory factor for excess
consumption of highly palatable foods."” To provide a
study to invested FA in humans, the Yale Food Addiction
Scale (YFAS) has been originally designed by Gearhardt
in 2009. The original YFAS applies the Diagnostic and
Statistical Manual of Mental Disorders (DSM-IV-TR) of
substance dependence to apply to excess consumption of
highly palatable foods.” This scale was rapidly translated
into other languages and made available to researchers
and therapists in several countries. The YFAS 2.0 has been
translated into German,” French,” Italian,” Turkish,*
Spanish,” Korean,® Arabic,” Japanese,® and Malay
languages.” In 2016, the YFAS 2.0 was newly created
to coincide with the substance-related and addictive
disorders indicator in DSM-5 to evaluate repeated
patterns of addictive eating, which leads to clinically
notable distress. This scale assesses main presentations
like loss of control, longing, withdrawal, and toleration.
To keep coherence with the DSM-5 model, substance
addiction and dependence indicators were integrated,
and a continuum of severity of diagnosis was included.”

The present research intended to evaluate the
psychometric characteristics of the Persian translation
of YFAS 2.0 (PYFAS 2.0) in a sample of normal people
using the factor structure (confirmatory factor analysis,
CFA), internal consistency (IC), and construct validity.
It was also aimed to determine the association of
anthropometric indices with FA and to identify the most
important factors affecting FA using structural equation
modeling (SEM).

Methods

In the present cross-sectional research, data were
collected using a paper-based questionnaire survey with
anthropometric measurements. After the study was
ethically approved, data were collected from September
2017 to March 2018. This study was performed by
available sampling method. The data collection centers
were selected in health centers in some areas of Shahroud,
where the volunteers were assessed. All Persian-
language-speaking participants with a minimum age of
18 years who were willing to participate in the study, were
included. Fifteen participants were excluded because of

incomplete information recording.

Regarding the appropriate sample size when conducting
a factor analysis, an exact minimum sample size cannot
be easily calculated analytically, and it is believed that a
larger sample size is better for the accuracy and stability of
the solutions. In the literature, the suggested sample size
required to conduct a factor analysis varies considerably,
and the ratio of measured variables to subjects ranges from
large ratios of 1:10 to 1:2. In the experience of experts, a
sample size of 300 is considered good, 500 is considered
very good, and 1000 or more is considered excellent.*!
According to the various recommended sample sizes for
conducting factor analysis, the sample size of the present
study was considered appropriate (n=473).

In order to collect data and anthropometric indices,
four senior nursing students, who were enrolled for
student work, were trained by an anatomist in the correct
methods of measuring anthropometric indices. They
performed the measurements in the centers, and some of
the collected data were randomly double-checked by the
anatomist for assurance.

PYFAS 2.0
The PYFAS 2.0 contains 35 items intended to evaluate
the eating behaviors during the past year. Each item
of the scale was rated based on an 8-point Likert scale
ranging from zero (not at all) to seven (always). This
scale contains the dimension of clinical impairment/
discomfort, as well as 11 diagnostic indicators: (1) food
consumption higher than the defined threshold; (2)
continuous temptation or frequently failed efforts to stop
consuming food; (3) consume significant time or activity
taking or consuming food or improving food habits; (4)
renounce or decreasing major social, professional, or
recreational functions related to food consumption; (5)
persistent food consumption in spite of understanding
unfavorable outcomes; (6) increasing toleration; (7)
withdrawal presentations; (8) persistent eating in spite of
interpersonal or social problems; (9) failing in performing
important function responsibilities due to eating habits
(unsuccessful adaptation with obligations); (10) craving
even in stressful situations; and (11) powerful desire for
particular foods (craving). Each criterion is dichotomously
scored according to a threshold established using the
YFAS 2.0 validation article. Two techniques are developed
for scoring YFAS 2.0: Diagnostic threshold (when at least
two signs are observed, FA is diagnosed, in addition to
important dysfunction or discomfort) and symptom
count (frequency of FA signs during the past year, scoring
from 0to 11). FA is mild if two or three signs plus clinically
important dysfunction/discomfort, moderate if four or
five signs plus significant dysfunction/discomfort, and
severe if six or more signs plus considerable dysfunction/
discomfort are observed.*

The translated Persian version of YFAS 2.0 was in
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accordance with the International Test Commission
Guidelines for translating and adapting test. Two out of
three translators were qualified specialists in psychiatry,
psychology, and addiction, and the other one was
qualified in nutrition sciences. All translators were native
Persian speakers. Next, an expert panel consisting of two
epidemiologists, one specialist in addiction studies, one
specialist in social medicine, one psychiatrist, and one
nutritionist, was formed. All three versions translated by
the translators were discussed in this panel. Finally, after
six sessions, the necessary corrections were made, and
the final translation was designed to be comprehensible,
fluent, and translucent with cross-cultural features. The
entire research team confirmed the final version. In a
blind-backward process, the translated scale was back-
translated into English by a translator, who was not
familiar with YFAS 2.0. The back-translated version was
sent to a native English speaker, who was a Ph.D. student
in English literature, as well as a questionnaire designer to
compare the translations. Both confirmed the translation
after correcting two minor problems. Eventually, the
translated scale was piloted on a sample comprised of
10 participants to ensure that the scale instructions were
understandable to the participants.™

Variables for convergent and discriminant validity
Binge Eating Scale (BES)

It comprises 16 questions designed to evaluate the
intensity of binge eating according to behavioral, affective,
and cognitive signs (cutoff=18). Its total score ranges
from 0 to 46 and the higher the score, the more will be the
tendency to binge eating.*® The IC of the Persian version
of the BES was very acceptable (a=0.85).*

Physical anthropometric measurements
Anthropometric criteria are a set of quantitative
indicators to evaluate the body composition. The main
anthropometric components include height, weight,
body mass index (BMI), and body circumferences.
Height, weight, minimum waist circumference (WC),
abdominal circumference (AC), hip circumference, and
neck circumference (NC) were estimated using standard
techniques. In summary, all sizes were taken barefooted
with minimum clothes. When measuring height, the
individuals were requested to stand on a plane surface
with the head in the Frankfort horizontal level. Weight
was measured while the participant stood still over the
center of the scale with bodyweight distributed between
the feet. Waist circumference was measured at two
anatomical sites: At the highest anterior extension of the
abdomen (AC) and at the natural waist (defined as the
smallest area of the trunk, named MWCQC).

Hip circumference and NC were measured at the
level of the maximum extension of the hip and at the
midline of the neck, respectively. In men with laryngeal

prominence (Adam’s apple), the NC was measured just
below the prominence. In general, the NC is a useful
primary screening instrument for overweight/obese
individuals. In men and women, NC >35.5 cm was used
and an NC =32 cm was examined as the cut-off points for
overweight/obesity.

Statistical Analyses

CFA was used to assess the single-factor structure for
the PYFAS 2.0 diagnostic criteria. Clinically significant
impairments/loadings were not considered in this CFA
analysis. Numerous fit criteria contain various dimensions
of fit.*®* The Chi-square test was used to assess the fit
of the model. Besides, degrees of freedom ratio (x2/
df), x2(CMIN)/df, the root mean square error (RMSE)
of approximation (RMSEA), the goodness of fit index
(GFI), adjusted goodness of fit index (AGFI), incremental
fit index (IFI), normed fit index (NFI), relative fit index
(RFI), Tucker-Lewis index (TLI), and the expected
cross-validation index (ECVI) were used as incremental
fit criteria to estimate enhancements compared to the
competing models. To evaluate the reliability, the IC of
the 11 PYFAS 2.0 was estimated with Kuder-Richardson
alpha (KR-20)* and McDonald’s omega.*® Convergent
and discriminant validity were evaluated using the chi-
square test, independent ¢ test, and analysis of variance
(ANOVA).

The chi-square test was used to evaluate the
association of categorical variables including BMI, other
anthropometric variables, and binge eating with PYFAS.
The effect size was measured using following formulas for
Cramér’s V and eta squared (n?) and dff=min (r - 1, ¢ -

1), and # is the total number of observation.
2

v=,|——,n?=SS_ /SS . +SS

n df effect effect error

Data were analyzed by SPSS version 25.0.°* In
addition, Microsoft Excel was used to calculate the
reliability coefficient of Kuder-Richardson (KR-20) alpha
and JASP: Graphical Statistical Software for Common
Statistical Designs*' to calculate McDonald’s omega.

Results

Participant’s information

Four hundred seventy-three subjects were included in the
factor analysis. Most of the subjects were women (59%,
n=279). The mean age (standard deviation) was 29.21
(10.5) years. 54% were single, and 44% were married
(Table 1). In addition, 55% of them had a normal BMI
(i.e., 18.5-24.9 kg/m?). Moreover, 95% had no history of
physical diseases and 13% had history of smoking. There
was no addicted member in 88% of the subjects’ families.

PYFAS 2.0-diagnosed FA prevalence
As shown in Table 1, a total of 39 (approximately 6.2%)
participants were classified as FA (15 males and 15
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Table 1. Descriptive statistics of the total sample and comparative evaluation of the participants with the absence/presence of PYFAS 2.0-diagnosed FA

Characteristics Overall sample (N=473)  FA absent (n=443) FA present (n=30) Statistical test P value

Age (y), mean+SD 29.21 (=10.5) 29 (+10.2) 30.7 (£13.8) T=0.859 0.391
Gender, No. (%)

Male 194 (41) 179 (40) 15 (50)

©=1.07 0.340
Female 279 (59) 264 (60) 15 (50)
Year of education, No. (%)
1-10 72 (15) 64 (14) 8(27)
11-15 208 (44) 203 (46) 5(17)

©=10.44 0.015*
16-20 27 (6) 24 (5) 3 (10)
21-24 166 (35) 152 (34) 14 (47)
Marital status, No. (%)
Married 207 (44) 193 (44) 14 (47)
Single 256 (54) 240 (54) 16 (53)

¥=0.743 0.863
Divorced 8(2) 8(2) 0(0)
Widow 2(0) 2(0) 0(0)
Disease history, No. (%)
No 447 (95) 419 (95) 28 (93)

¥ =0.084 0.676
Yes 26 (5) 24 (5) 2(7)
Smoking status, No. (%)
Yes 61 (13) 53(12) 8(27)

¥*=5.40 0.042
No 412 (87) 390 (88) 22 (73)
Family addiction, No. (%)
No 416 (88) 390 (88) 26 (87)

£=1.050 0.773
Yes 57 (12) 53 (12) 4(13)
BES, No. (%)
Non-binging 366 (77) 341 (77) 25 (83)
Moderate binging 80 (17) 77 (17) 3(10) 2=1.10 0.576
Severe binging 27 (6) 25 (6) 2(7)
Current BMI (kg/m?), No. (%)
16.0-16.90 11(2) 10 (2) 13)
17.0-18.40 35(7) 30 (7) 5(17)
18.50-22.90 174 (37) 168 (38) 6 (20)

¥=8.92 0.112
23.0-24.90 89 (19) 80 (18) 9 (30)
25.0-29.90 134 (28) 126 (28) 8(27)
30 and above 30 (6) 29 (7) 13)
Anthropometric parameters, mean+SD
Neck circumference 37.2 (£6.5) 37.1(£6.2) 38 (£10.5) T=0.707 0.480
Abdominal 86.1 (=13.7) 86 (+13.6) 87.5 (+14.8) T=0.582 0.561
Hip circumference 98.7 (+13) 98.7 (£12.9) 98 (+13.7) T=0.272 0.786
Waist circumference 81.8 (x12.7) 82 (+12.6) 79.4 (£15) T=1.05 0.292
PYFAS 2.0-diagnosed FA, No. (%)
No FA 443 (94) 443 (100) 0(0)
Mild FA 1(0.22) 0(0) 1(0.2)

£=473 <0.001
Moderate FA 3(1) 0 (0) 3(0.6)
Severe FA 26 (5) 0(0) 26 (5.5)

BMI, body mass index; FA, food addiction; BES, Binge Eating Scale; SD, standard deviation.

Participants were compared with and without food addiction using parametric mean comparison tests (independent t test) and chi-square
tests.

*Significant P<0.05
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females): 1 (0.2%) received a mild (0 males and 1 female),
3 (10%) received a moderate (1 male and 2 females), and
26 (5.5%) received a severe (14 males and 12 females) FA
diagnosis by PYFAS 2.0.

Confirmatory factor analysis and internal consistency
The symptom count component of the translated
Persian YFAS 2.0 scale was first assessed using
exploratory factor analysis, followed by SEM. The two-
factor model had acceptable fit indices (x2=76.54, df
(degrees of freedom) =46; x2(CMIN)/df=1.66, P=0.003;
comparative fit index (CFI)=0.988; IF1=0.988; RMSE
of the approximation (RMSEA=0.038 (0.022-0.052);
ECVI=0.298; TLI=0.983), but because most factor
loadings of the second factor were negative and lower
than 0.40, the one-factor solution was adopted.

CFA was used to evaluate the factorial structure of
PYFAS 2.0. One-factor model was significant with
the following goodness of fit indicators: x2=76.38,
df=41; x2 (CMIN)/df=1.862; CFI=0.986; GFI=0.975;
AGFI=0.957; IFI=0.986; RFI=0.958; RMSEA =0.043;
ECVI=0.319; and TLI=0.978. Significant outputs of the
X’ test show that the model with a lower x* has a higher
fit. Nevertheless, similar to the likelihood ratio, this test
also has some limitations, in a way that, sizable samples
with insignificant differences provide significant results.*
Therefore, the x* difference test was only applied to find
significant enhancements.

Although there are discrepancies, a x*/df ratio
of<3 demonstrates acceptable fit,® a RMSEA<0.06,
respectively indicates acceptable fit,* and RMSEA
ranging from 0.08 and 0.10 demonstrates normal fit,
and RMSEA above 0.10 reveals weak fit.*>*¢ TLI>0.90
and CFI1>0.90 are considered acceptable.***>*” The lower
the ECVI, the better would be the fit* )GFI>0.90,%
NFI>0.90, CFI>0.95(.* All diagnostic criteria had factor
loadings higher than 0.50 (Table 2). The IC of PYFAS 2.0
was acceptable (KR-20=0.99, McDonald omega=0.91).
Moreover, Cronbach’s alpha of the Persian version of the
BES was obtained 0.87, which is very good.

Analyzing items

The items with the smallest factor loadings also have the
lowest item-total correlation (Table 3). In the present
study, except for item 7, the rest of the items had a
correlation higher than 0.30.

Convergent and discriminant validity

For convergent validity, a significant correlation between
current BMI, anthropometric parameters, and BES
with the PYFAS was not found. The effect size was
small-Cramér’s V for the correlation between BMI,
anthropometric parameters and BES and the PYFAS
2.0 (Table 4). For convergent validity, current BMI,
anthropometric parameters (except WC), and BES

Table 2. Factor loadings for the multiple-factor structure of the Persian Yale
Food Addiction Scale 2.0 (PYFAS 2.0)

. s Met Did not Factor

Diagnostic criteria a . meet .
criteria I loading *
criteria

Criterion 1: Consumed more than 1963) 44(10) 0.561%
intended
Criterion 2: Unable to cut down or stop 17 (57) 46 (10) 0.583*
Criterion 3: Great deal of time spent 16 (53) 35 (8) 0.563*
Criterion 4: Important activities givenup 28 (93) 125 (28)  0.614*
Cr|ter'|on 5: Use despite physical/ 19 (63) 38 (9) 0.678*
emotional consequences
Criterion 6: Tolerance 16 (53) 32(7) 0.604*
Criterion 7: Withdrawal 27(90) 59 (13) 0.781*
Crltgrlon 8: Use despite interpersonal/ 27(90) 122 (28) 0.646*
social problems
Criterion 9: Failure in role obligation 22 (73) 93 (21) 0.580*
Criterion 105 Use:z in physically 2790) 88 (20) 0.680*
hazardous situations
Criterion 11: Craving 17 (57) 37 (8) 0.687*
Criterion 12: Impairment/distress 30 (100) 0(0) 0.588*

Data are presented as number (%)
* P<0.001, * P value calculated with confirmatory factor analysis.

were not significantly correlated with the presence of
PYFAS2.0-diagnosed FA. The effect size was small-n2 for
the correlation among BMI, anthropometric parameters,
and BES and the PYFAS 2.0 (Table 5). There was no
significant association between the BES and PYFAS
2.0-diagnosed FA (Table 6).

Discussion

The present research aimed to measure the psychometric
characteristics of PYFAS 2.0 and to evaluate its reliability
and construct validity in a sample comprised of health
subjects. The findings indicated an acceptable IC and
good construct validity in the presence of PYFAS
2.0-diagnosed FA. Six percent of participants in this study
had FA, which is comparable to the results of studies
conducted on Italian (5.7%),” French (8.7%),> Danish
(9.0%)," German (10%),”> Malay (10.4%),” Arabic
(11%),” Spanish (3.3%),” and Japanese (3.3%) people.?®
It should be noted that most of these studies were done
with available sampling; estimates of prevalence should
be interpreted with caution.

Based on the findings, it can be argued that a sole factor
solution for the PYFAS 2.0 provides the best goodness-
of-fit in CFA. It was also found sufficient IC and a single-
factor solution for the PYFAS in the CFA. The optimal sole
factor structure was obtained after removing item number
seven, which was included in the “Great deal of time spent”
criterion. The findings of this study showed CFI=0.986,
RMSEA =0.043, and all diagnostic criteria had factor
loadings higher than 0.50. In similar studies, Brunault et
al reported the psychometric characteristics of the French
version of the YFAS 2.0 (CFI=0.887, RMSEA =0.083).2 In
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Table 3. Item statistics for the Persian Yale Food Addiction Scale 2.0 (PYFAS
2.0) (N=473)

Criteria and If Item Dropped
Items of the Mean SD Item—lt(t).tal PP
PYFAS 2.0 correlation  y4cDonald's @ Cronbach's a

Criterion 1: Consumed more than intended

Item 1 0.05 0.22 0.34 0.93 0.93
Item 2 0.05 0.22 0.38 0.93 0.93
Item 3 0.09 0.29 0.53 0.93 0.93

Criterion 2: Unable to cut down or stop

Item 4 0.06 0.24 0.36 0.93 0.93
Item 25 0.05 0.22 0.38 0.93 0.93
Item 31 0.05 0.22 0.42 0.93 0.93
Item 32 0.05 0.21 0.46 0.93 0.93

Criterion 3: Great deal of time spent

Iltem 5 0.07  0.25 0.50 0.93 0.93
Item 6 0.05 0.23 0.44 0.93 0.93
Item 7 0.03 0.16 0.21 0.93 0.93

Criterion 4: Important activities given up

Item 8 0.15 0.36 0.57 0.93 0.93
Item 10 0.22  0.42 0.64 0.93 0.93
Item 18 0.15  0.36 0.56 0.93 0.93
Item 20 0.12  0.33 0.55 0.93 0.93

Criterion 5: Use despite physical/emotional consequences

Item 22 0.10  0.30 0.56 0.93 0.93
Iltem 23 0.06  0.24 0.52 0.93 0.93
Criterion 6: Tolerance

Iltem 24 0.07 0.26 0.52 0.93 0.93
Item 26 0.06 0.24 0.47 0.93 0.93

Criterion 7: Withdrawal

Item 11 0.08 0.28 0.60 0.93 0.93
Item 12 0.07 0.26 0.58 0.93 0.93
Iltem 13 0.10 0.30 0.63 0.93 0.93
Item 14 0.09 0.29 0.60 0.93 0.93
Iltem 15 0.04 0.21 0.42 0.93 0.93

Criterion 8: Use despite interpersonal/social problems

Item 9 0.21  0.41 0.61 0.93 0.93
Item 21 0.09 0.28 0.52 0.93 0.93
Item 35 0.22  0.41 0.61 0.93 0.93

Criterion 9: Failure in role obligation
Item 19 0.12 033 0.42 0.93 0.93
Item 27 0.20 0.40 0.64 0.93 0.93

Criterion 10: Use in physically hazardous situations

Item 28 0.09 0.29 0.55 0.93 0.93
Item 33 0.18  0.39 0.70 0.93 0.93
Iltem 34 0.15  0.35 0.66 0.93 0.93

Criterion 11: Craving

Item 29 0.09 0.29 0.66 0.93 0.93
Item 30 0.07 0.26 0.59 0.93 0.93
Criterion 12: Impairment/distress

Item 16 0.05 0.21 0.48 0.93 0.93
Item 17 0.04 0.19 0.42 0.93 0.93

their study, all factor loadings were higher than 0.32. Khine
et al reported Japanese version of YFAS 2.0 (CFI=0.904,
RMSEA =0.065) that the diagnostic criteria (except one)
had the minimum factor loadings of 0.41.%

The association between the BES and YFAS 2.0 scores
was not significant, and the inconsistent findings may
be due to selective reporting of significance and positive
results to publish and avoid reporting non-significant
findings in published studies. Regarding the convergent
validity, it was not found a significant relationship
between current BMI and anthropometric parameters
(other than WC) and PYFAS and symptom count, which
might not be consistent with the theory of a non-linear
association between FA and BMI. In Italian** and Spanish®
validation studies of the YFAS 2.0, it was reported that FA
is considerably associated with BML. In the present study,
the core anthropometric elements like height, weight,
BMI, and body circumferences were examined based on
the standard methods by a trained assistant researcher,
and this can be regarded as one of the strengths of the
present research. However, some similar studies have
obtained such information via self-report. This issue also
can be related to the small share of obese participants in
this study, which means a lower range for BMI, which has
faded the association with PYFAS 2.0. The result of the
present study is consistent with the result of the Japanese
(J-YEAS 2.0) study of validation of the YFAS 2.0.2

Previous research has indicated a higher prevalence
of FA among women than men in non-clinical
populations.® However, the results of this study do not
confirm the findings of previous research, which may be
related to cultural differences. In this regard, Hauck et al
assessed the frequency and association of addictive-like
food consumption behaviors in Germany and reported
that these behaviors were addictive- not correlated with
gender, education, or living area.™

The comorbidity of FA with other addictions is not well
documented. Research on the Spanish version of YFAS
2.0 indicated an association between gambling addiction®
and FA. However, many questions remain regarding the
comorbidity of FA with other types of drug addiction.
The findings of a previous study suggested a relationship
between current FA and history of smoking. This research
demonstrated a significant association among current
smoking and FA. Consistent with the results of the
present study, Chao et al*® showed that current smokers
had more cravings for high-fat diets and fast food. A set
of biological, psychological, and sociocultural factors
may play a role in this comorbidity. *” Therefore, some
genotypes predispose people to dependence on different
substances simultaneously. A previous study showed that
differences in nicotinic acetylcholine receptors are related
to multiple substance dependence phenotypes.*®

Changes in neuroplasticity processes following
intermittent access to sugar have also been likened to
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Table 4. Associations of BMI, the binge eating and anthropometric parameters with the absence/presence of PYFAS 2.0-diagnosed FA

FA absent (n=443) FA present (n=30) Chi-square/T test (df) P value Effect size (V)

Current BMI (kg/m?)
16.0-16.90 10 (%2) 1(%3)
17.0-18.40 30 (%7) 5 (%17)
18.50-22.90 168 (%38) 6 (%20)

%2=28.92 (5) 0.112 0.137
23.0-24.90 80 (%18) 9 (%30)
25.0-29.90 126 (%28) 8 (%27)
30 and above 29 (%7) 1(%3)
Anthropometric parameters
Neck Circumference 37.1(x6.2) 38 (=10.5) T=0.707 (471) 0.480 0.003
Abdominal 86 (+£13.6) 87.5 (£14.8) T=0.582 (471) 0.561 0.002
Hip circumference 98.7 (+12.9) 98 (+13.7) T=0.272 (471) 0.786 0.001
Waist circumference 82 (£12.6) 79.4 (x15) T=1.05(471) 0.292 0.006
BES
Non-binging 341 (%77) 25 (%83)
Moderate binging 77 (%17) 3 (%10) x2=1.10(2) 0.576 0.048
Severe binging 25 (%6) 2 (%7)

Participants were compared with and without food addiction using parametric mean comparison tests (independent t-test) and chi-square tests.

Table 5. Associations of BMI, the binge eating and anthropometric parameters
with the PYFAS 2.0-diagnosed FA symptom count (n=473)

FA Z);mug:om F-value P value Effe(cntz)s ize

Current BMI (kg/m?)
16.0-16.90 2.5(x2 .4)
17.0-18.40 33(x1.9)
18.50-22.90 3(£2.2)

1.257 0.281 0.013
23.0-24.90 3.4 (£2.6)
25.0-29.90 29(x1.8)
30 and above 2.2 (£1.4)
Anthropometric Parameters
Neck circumference -0.021 0.206 0.650 0.001
Abdominal -0.027 0.333 0.564 0.001
Hip circumference -0.019 0.177 0.674 0.001
Waist circumference -0.104 5.15 0.024 0.011
BES
Non-binging 3.1 (x2.1)
Moderate binging 2.9 (x2.1) 0.490 0.613 0.002
Severe binging 2.8 (1.5

Analysis of variance was used. FA symptom counts are shown as mean
(standard deviation)
BMI, body mass index; FA, food addiction; BES, Binge Eating Scale.

Table 6. Associations of binge eating with the absence/presence of the
PYFAS 2.0-diagnosed FA

FA Present FA Absent tvalue P value: Effect
(n=30) (n=443) ) Size (d)
BES, Mean+SD  (8.53+8.6) (10.56+8.68) 1.24 0.216 0.003

BMI, body mass index; FA, food addiction; BES, Binge Eating Scale.
2T test was used.

changes observed following drug abuse.” Research on
maternal pregnancy showed that high-fat diets can
increase preproenkephalin, mu-opioid receptors, and
dopamine transporters in the nucleus accumbens and
prefrontal cortex. Human neuroimaging studies have
also confirmed the results of animal investigations.
The insula, hippocampus, and caudate are areas of the
brain involved in drug craving. Changes in functional
magnetic resonance imaging signals have been identified
in these areas by exposing individuals to craving tasks.®"*?
Gearhardt et al reported that the scores of YFAS were
associated with enhanced activity of the amygdala
and medial orbitofrontal cortex when the individual
anticipated the intake of a chocolate milkshake.®® In
general, all indicators of addiction, such as escalation in
intake during the initial phase, withdrawal symptoms
following the removal of food, and craving behaviors
during abstinence have been observed in FA.

This study has a number of limitations. First, most
of the participants in this study were young people
with a normal weight, which influences the results in
the relationship of BMI and PYFAS 2.0-diagnosed FA.
Second, the study sample does not represent the general
population of the country. For more generalizability,
it is suggested to perform studies with larger sample
sizes on subjects that are more balanced concerning
sociodemographic factors.

Conclusion

It was demonstrated that the PYFAS 2.0 is an appropriate
psychometrically instrument, which can be applied to
evaluate patients with addiction-related signs in young
people. The present study validated PYFAS 2.0 in a
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Persian-language-speaking population. Therefore, this
scale can be used in other Persian-language-speaking
countries, such as Afghanistan and Tajikistan.
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