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Abstract

Background: Limited research has validated eating pathology assessments in Iranian men and women. The purpose
of the current study was to translate and validate a Farsi version of the Eating Pathology Symptoms Inventory (F-EPSI)
in Iranian university students.

Methods: Men (n=279) and women (n=486) completed questionnaires including the F-EPSI.

Results: Confirmatory factor analysis (CFA) indicated that the F-EPSI had an acceptable fit to the data and supported
the eight-factor model. The scale was partially invariant across genders. Men reported higher scores on Excessive
Exercise and Muscle Building subscales, and women reported higher scores on Body Dissatisfaction and Restricting
subscales. The F-EPSI subscales had good 5- to 6-month test-retest reliability. The F-EPSI demonstrated convergent
validity with clinical impairment, eating pathology, and body mass index (BMI). Finally, individuals scoring above the
Clinical Impairment Assessment (CIA) cutoffs reported higher scores on the F-EPSI subscales, further supporting con-
vergent validity of the scale.

Conclusion: Findings suggest that the F-EPSI will enable researchers to examine eating pathology symptoms among
men and women in Iran.
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Plain English summary

The Eating Pathology Symptoms Inventory (EPSI) assesses eight subscales, including muscle building, excessive exer-
cise, body dissatisfaction, binge eating, cognitive restraint, purging, restricting, and negative attitudes toward obesity.
This study aimed to assess the psychometric properties of the Farsi version of the EPSI (F-EPSI) among Iranian college
men and women. The university students filled out the EPSI and other self-report assessments of eating pathology
and related impairment. The results provide support for the F-EPSI's 8-factor structure among Iranian university stu-
dents. The F-EPSI was found to be comparable across genders. Convergent validity as well as internal consistency of
the F-EPSI were supported. Furthermore, this study supports the reliability of the F-EPSI subscales over time.
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vomiting, laxative misuse) [1-3]. Moreover, eating
pathology is similar across genders in Iranian samples [1,
2, 4, 5]. Therefore, it is important to have measures that
are psychometrically valid and equivalent across genders
to improve our understanding of eating pathology in this
population.

Existing eating pathology measures that have been
translated into Farsi {i.e., Eating Disorder Examination
Questionnaire (EDE-Q, [6]), Eating Attitudes Test-26
(EAT-26, [7])} assess symptoms more common among
women (e.g., thinness/dietary restraint) than men (e.g.,
muscularity/exercise; [8]). In Iran, both men and women
have similar or higher rates of muscularity/athletic-ideal
internalization compared to their counterparts in West-
ern societies [9-12]. Furthermore, eating pathology in
Iranian university students was associated with mus-
cularity/athletic-ideal internalization [10] and exercise
[13-15], suggesting that muscularity is an important cor-
relate of eating pathology in this population. These find-
ings indicate the need for measures that assess a broader
spectrum of eating pathology to be administered in Ira-
nian populations.

The Eating Pathology Symptoms Inventory (EPSI) was
validated among men and women in the United States
(US) to address the above-mentioned limitations by
capturing multiple dimensions of eating pathology cog-
nitions and behaviors, including muscle building, exces-
sive exercise, body dissatisfaction, binge eating, cognitive
restraint, purging, restricting, and negative attitudes
toward obesity [16]. The 45-item version has demon-
strated a robust eight-factor structure in university men
and women in the US [17] and China [18] as well as in
outpatients with eating disorders in the US [19]. Fur-
thermore, the EPSI was invariant by gender [16] and age
[20], suggesting that the EPSI can be compared across
genders [21]. Studies from the US and China comparing
EPSI scores across genders found that women reported
higher scores than men on all subscales except excessive
exercise, muscle building, and negative attitudes toward
obesity [17, 18, 22]. Such findings are consistent with
gender differences in eating pathology typically observed
in these populations [1].

With respect to convergent validity, the EPSI subscales
have been associated with eating pathology-related clini-
cal impairment, body dissatisfaction, binge eating, purg-
ing, and excessive exercise [16-19]. Additionally, the
restricting subscale of the EPSI was negatively associated
with body mass index (BMI) among general psychiatric
outpatients and patients with eating disorders from the
US [16]. However, the relationship between BMI and the
other EPSI subscales has not been examined [16]. Given
that BMI contributes to eating pathology and eating
pathology-related clinical impairment in Iranian samples
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[5, 23], examination of associations between EPSI sub-
scales and BMI is warranted.

Finally, the EPSI subscale scores have demonstrated
high internal consistency [16—-18] and short-term test—
retest reliability (i.e., <4 weeks; [16, 22]) in US samples.
Trolio and colleagues [24] examined test—retest reliability
of the EPSI Binge Eating and Restricting subscales up to
four months later and reported that the associations were
high (rs =0.61-0.74); however, there is no study examin-
ing longer-term test—retest reliability of the other EPSI
subscales in the literature. Longer-term test—retest reli-
ability is important to support the use of the measure in
prospective and treatment outcome research [25].

Given the strong psychometric properties of the EPSI
and its potential to capture diverse eating pathology
symptoms in both men and women, it would be benefi-
cial to use this assessment to examine eating pathology
in Iranian samples. The purpose of the current study was
to translate the EPSI into Farsi (F-EPSI) and examine the
factor structure, measurement invariance, and other psy-
chometric properties (i.e., convergent validity; internal
consistency; test—retest reliability). We postulated the
original eight-factor structure of the EPSI would replicate
in the Farsi version ([16, 17]; H1). Consistent with pre-
vious research [16—18, 22], we expected that the F-EPSI
factor structure would be invariant across genders (H2),
and that women would have higher scores than men on
all F-EPSI subscales except for excessive exercise, mus-
cle building, and negative attitudes toward obesity (H3).
Furthermore, we hypothesized that the EPSI would dem-
onstrate high test—retest reliability (»>0.60) and inter-
nal consistency (alpha>0.70) in both men and women
([17, 18, 22]; H4). We also expected that the F-EPSI total
score would have a strong correlation (r> 0.40) with eat-
ing-related clinical impairment, and that the restricting
subscale would demonstrate a moderate (> — 0.30) neg-
ative correlation with BMI ([16, 19, 26]; H5). The associa-
tions between the other F-EPSI subscales and BMI were
exploratory. We also predicted that individuals scoring
above the clinical cut-off for eating related impairment
(>16 on the Clinical Impairment Assessment [CIA],
[27]) would demonstrate significantly higher scores on
the F-EPSI subscales compared to those scoring below
the severity cut-off ([23, 27]; H6). Finally, we explored
associations between the F-EPSI and other measures
of eating pathology and impairment across BMI and
genders.

Methods

Participants

Participants were recruited based on two processes
because the COVID-19 pandemic began during data col-
lection. First, university students were recruited from
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four cities (i.e., Tehran [Capital], Tabriz [Northwest],
Mashad [Northeast], Karaj [North]) that are located in
diverse geographic regions. Potential participants from
a broad range of departments (i.e., Agriculture, Engi-
neering, Psychology, Sociology) were invited to par-
ticipate in a study that examined psychological issues.
Interested students (n=253) completed paper—pencil
questionnaires without any remuneration. Due to the
pandemic and the lack of students physically on cam-
puses, we were unable to approach students in other
departments (i.e., Physics, Chemistry, etc.). Thus, we
transitioned to Google drive forms and collected data
from 512 more university students. No differences were
found between the two methods (paper—pencil method
vs. online method) on the F-EPSI subscales mean scores
(p>0.05). The final sample (N="765) comprised 279 men
and 486 women. Men ranged in age from 18 to 27 years
(M=21.2%22) and self-reported BMI ranged 15.2—
35.0 kg/m? (M =24.3+3.8). Women ranged in age from
18 to 28 years (M=21.10+1.92) and self-reported BMI
ranged 15.8-34.2 kg/m?* (M =22.9+3.7).

To assess for test—retest reliability, a subset of partici-
pants (n=88; 65.9% women) completed the scales 5- to
6-months later. Men ranged in age from 18 to 21 years
(M=19.1£1.0) and self-reported BMI ranged 16.2-
34.0 kg/m? (M =23.6+4.4). Women ranged in age from
18 to 27 years (M=20.24+1.91) and self-reported BMI
ranged 14.7-31.6 kg/m?* (M =22.4+3.6). This follow-up
sample was younger than the baseline sample (¢t=6.40,
p<0.01). No BMI differences were found. The study was
approved by the institutional review board from Iran
University of Medical Sciences.

Measures

Demographic information

Participants completed questions regarding age, gender,
height, and weight (to calculate BMI kg/m?). Although
there are limitations to self-reported height/weight, self-
reported weight has been correlated highly with objective
weight (e.g., rs ~0.90; [28, 29]).

Eating Pathology Symptoms Inventory (EPSI)

The 45-item version of the EPSI is a self-report question-
naire with items rated on a five-point scale ranging from
0 (Never) to 4 (Very often) [16, 17]. The EPSI assesses
eight subscales: Body Dissatisfaction, Binge Eating, Cog-
nitive Restraint, Excessive Exercise, Restricting, Purging,
Muscle Building, and Negative Attitudes toward Obesity.

Translation procedures The research team obtained
permission from the developer, Dr. Kelsie Forbush, to
translate the EPSI into Farsi (F-EPSI) using the parallel
back-translation procedure [30-32]. The first author and
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another independent researcher first translated the EPSI
into Farsi. A bilingual colleague familiar with the EPSI
compared this version with the original items. A third
translator compared these two versions, reconciling lin-
guistic differences. A fourth researcher and clinical psy-
chologist with expertise in eating pathology in Western
and non-Western cultures made minor adjustments to
ensure conceptual and item equivalence. This final Farsi
version was then back-translated by two translators. The
original sentences of the scale and back-translated sen-
tences were compared by a bilingual translator in Iran to
determine if they held the same meaning, demonstrating
semantic equivalence. Finally, the EPSI in its Farsi ver-
sion was piloted with an independent group of university
students (n=39), who were asked to assess the compre-
hensibility of each item. To do so, this sample was pre-
sented with the F-EPSI items in Farsi and asked to circle
any word, phrase, or sentence fragment that they found
difficult to understand. We found that all the items were
understandable within an Iranian context.

Farsi-Clinical Impairment Assessment (F-CIA)

The F-CIA [23] assesses functional impairment across
personal, cognitive, and social domains due to eat-
ing pathology symptoms during the past month. The
scale comprises 16 items rated on a 4-point Likert scale
ranging from 0 (Not at all) to 3 (A lot) [23]. Higher
scores reflect greater functional impairment, and total
scores > 16 suggest clinically meaningful impairment
[23]. The F-CIA was invariant across genders and its
validity and reliability were supported among Iranian
men and women [23]. In this study, Cronbach’s a for the
F-CIA total score was 0.95 for both men and women.

Farsi-Loss of Control Over Eating Scale (F-LOCES)

The F-LOCES [5] assesses loss of control over eating and
consists of three subscales: behavioral, cognitive/disso-
ciative, and positive/euphoric aspects of loss of control
over eating. Participants self-reported the frequency of
disturbance across the last 28 days on a 5-point Likert
scale ranging from 1 (Never) to 5 (Always), with higher
scores reflecting higher pathology [5]. The F-LOCES was
invariant across genders and its validity and reliability
were supported among Iranian men and women [5]. In
this study, Cronbach’s a for the F-LOCES total score was
0.90 for both men and women.

Analytic plan

There were no missing data on any of the scales admin-
istered. We first conducted confirmatory factor analyses
(CFA) in MPlus version 8 to test the 8-factor structure
of the F-EPSI in the overall sample as well as separately
in men and women (H1). Consistent with prior research



Sahlan et al. Journal of Eating Disorders (2022) 10:67

[19, 20], we employed a robust weighted least squares
estimator (WLSMYV), given the ordinal nature of the
data. As suggested in the literature [33, 34], model fit was
assessed using the following indices: root mean square
error of approximation (RMSEA;<0.08 indicates a good
model fit), the comparative fit index (CFL>0.90 indi-
cates an adequate model fit), and the Tucker—Lewis index
(TLL >0.90 indicates an adequate model fit).

Multi-group CFA (MGCFA) was used to examine
measurement invariance across genders (H2; [35]). Con-
figural invariance evaluated the extent to which the fac-
tor structure of the F-EPSI was similar across genders.
Metric invariance evaluated the extent to which fac-
tor loadings were equivalent across genders, and sca-
lar invariance evaluated the extent to which the F-EPSI
items had similar intercepts in men and women. We used
change in model fit indices between the configural and
metric models and between the metric and scalar mod-
els as evidence of measurement invariance, based on the
following criteria: ARMSEA<0.015, ACFI<0.002, and
ATLI<0.01 [36-38]. Although we also examined the
chi-square difference test in Mplus (i.e., DIFF test), these
indices are sensitive to complex models [39, 40]; thus,
interpretation of measurement invariance was based on
the other metrics noted above. Upon establishing meas-
urement invariance across genders using MGCFA, inde-
pendent sample ¢-tests examined mean differences of the
E-EPSI subscales scores across genders (H3).

Cronbach’s alpha and McDonald’s  assessed inter-
nal consistencies (H4; [41]). The following cut-offs were
used to indicate good internal consistency: Cronbach’s
alphas of the F-EPSI subscales scores were determined
to be good at a>0.70 [42]; McDonald’s o [41] at>0.70
was determined to be acceptable [43]. Interclass correla-
tions (ICCs) examined test—retest reliability of the EPSI
subscales scores over a 5- to 6-month period (H4; [44]).
ICCs were calculated using a two-way random with abso-
lute agreement for single measures [22]. Based on guide-
lines developed by Cicchetti [45], ICC values<0.40 are
considered “poor;” 0.40 to 0.59 “fair 0.60 to 0.74 “good,
and > 0.75 are “excellent”.
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To establish convergent validity of the F-EPSI (H5),
Pearson’s correlations examined associations between
F-EPSI subscales and the F-CIA total score as well as
between the F-EPSI Restricting subscale and BMI In
addition, Pearson’s correlations were used to explore
the associations between the other F-EPSI subscales
and BMI as well as between the F-EPSI subscales and
the F-LOCES scores. According to Cohen [26], correla-
tion coefficients of 0.10, 0.30, and 0.50 are considered to
be small, medium, and large correlations, respectively.
To further assess convergent validity, independent sam-
ple t-tests compared university samples scoring above
(>16) and below (< 16) the proposed CIA severity cutoff
[23, 27] on the F-EPSI subscales (H6). Lastly, Fisher’s z
test compared the associations between F-EPSI subscales
with F-CIA, F-LOCES, and BMI across genders. We used
SPSS 25.0 for these analyses.

Results

Confirmatory factor analysis and tests of invariance

In support of H1, the original 8-factor structure of the
EPSI demonstrated adequate fit to the data in the over-
all sample with RMSEA =0.056 (95% CI 0.054—0.059),
CFI=0.914, and TLI=0.907. Findings were similar
in men and women (see Table 1). No men endorsed
response option 4 (always) for item 28 “I did not notice
how much I ate until after I had finished eating;” thus,
response options “3” and “4” for this item were collapsed
for women when conducting tests of measurement
invariance across groups. Model fit statistics and change
in fit values from the multi-group CFAs are included in
Table 1. The F-EPSI factor structure demonstrated good
fit in both men and women, providing evidence for con-
figural invariance. Change in fit indices between the con-
figural and metric models provided support for metric
invariance, suggesting that factor loadings were equiva-
lent across genders, which supported H2. Although there
was evidence of scalar invariance across genders based
on change in RMSEA and TLI, scalar invariance was not
indicated based on change in CFIL These findings are
consistent with recent work examining measurement
invariance across adolescents and adults [20] and provide

Table 1 Model fit statistics and measurement invariance across genders

Chi-square df DIFF test (df) RMSEA (ARMESA) CFI (ACFI) TLI (ATLI)
Men 1666.60 917 - 0.054 0.935 0.929
Women 2180.15 917 - 0.053 0.922 0916
Configural invariance 3829.94 1834 - 0.053 0.926 0.920
Metric invariance 3883.30 1871 80.54 (37)** 0.053 (0) 0.925 (.001) 0.921 (.001)
Scalar invariance 3908.12 1997 162.68 (126)* 0.050 (.003) 0.929 (.004) 0.930 (.009)

*p<.05; ¥p<.001
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support for similar factor structure and factor loadings
across genders; however, there may be variance at the
level of the intercepts (see Table 1).

Gender differences

In support of H3, women endorsed significantly higher
scores than men on the Body Dissatisfaction and
Restricting subscales (see Table 2). Furthermore, men
had significantly higher scores than women on the Exces-
sive Exercise and Muscle Building subscales. However,
contrary to our hypothesis, there was no mean difference
on Negative Attitudes toward Obesity across genders.
Lastly, no gender differences emerged for the remaining
F-EPSI subscales.

Internal consistency and intercorrelations

among subscales

In support of H4, the F-EPSI subscales demonstrated
good internal consistency based on both Cronbach’s
alphas and McDonald’s w. All of the F-EPSI subscales
were significantly, positively intercorrelated for men and
women, with small-to-large correlations (see Table 3).

Test-retest reliability

In support of H4, the F-EPSI subscales demonstrated
good-to-excellent test—retest reliability in men (all
ICCs > 0.60) and women (all ICCs > 0.76) (see Table 4).
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Convergent validity

In support of H5, all the F-EPSI subscales demon-
strated significant, positive associations with the
F-CIA scores. The Restricting subscale had a nega-
tive association with BMI in women, but contrary to
hypotheses, this subscale was not associated with BMI
in men.

Our exploratory analyses indicated that the Mus-
cle Building subscale negatively correlated with BMI in
women, but it was not associated with BMI in men. The
remaining F-EPSI subscales were positively associated
with BMI in men and women. Furthermore, the EPSI
subscales were significantly correlated with the F-LOCES
scores (see Table 5). Approximately 23% (n=179) of par-
ticipants reported F-CIA total scores above the F-CIA
cutoff point (> 16; 27). In support of H6, individuals with
high clinical impairment (F-CIA>16) reported signifi-
cantly higher scores on all the F-EPSI subscales (p <0.001;
Table 2).

Comparison of correlations across genders

A series of Fisher’s z tests revealed that the correlations
between the Restricting subscale with F-LOCES (z=3.15,
p<0.001) and F-CIA (z=2.89, p<0.01) were stronger for
men than women; the correlation between Body Dissatis-
faction subscale with BMI (z= —2.79, p<0.01) was stronger

Table 2 Means (standard deviations) and t test by gender and by total CIA scores for the F-EPSI subscales

Subscales Men (n=279) Women (n=486) t p Cohen'’s d®
M (SD) M (SD)
Body dissatisfaction 7.17 (5.56) 8.72 (6.43) 3.36 001 26
Binge eating 6.38(5.11) 5.92 (5.08) 1.18 24 .09
Cognitive restraint 3.96 (2.36) 415 (2.64) 97 33 08
Purging 1.90 (3.61) 1.92(3.39) a2 90 .00
Restricting 7.14 (4.20) 8.26 (4.79) 3.24 001 25
Excessive exercise 6.93 (4.54) 5.52(3.90) 451 001 33
Negative attitudes toward 6.64 (4.67) 7.0 (4.85) 1.03 31 08
obesity
Muscle building 3.17(3.93) 2.24(3.22) 355 001 26
CIA<16 (n=586) CIA>16 (n=179)
Body dissatisfaction 6.84 (5.45) 1246 (6.45) 11.56 001 94
Binge eating 4.79 (4.20) 10.34 (5.45) 14.37 001 1.14
Cognitive restraint 3.90 (2.56) 466 (247) 3.65 001 31
Purging 1.20 (2.56) 4.25 (4.80) 11.03 001 79
Restricting 743 (4.70) 9.23 (4.05) 4.63 001 41
Excessive exercise 5.47 (4.07) 7.88 (4.09) 6.91 001 59
Negative attitudes toward 6.15 (4.61) 9.25 (4.58) 792 001 67
obesity
Muscle building 2.0(2.97) 445 (4.42) 852 001 65

2 Effect size (Cohen's d)
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Table 3 Internal consistency and intercorrelations among F-EPSI subscales in university men (n=279) and women (n =486)

F-EPSI subscales Cronbach’s Alphas McDonald’s w 1 2 3 4 5 6 7 8

1. Body dissatisfaction 86/.87 86/.87 - 59xxx 29%x* AZHxx A5FFX 39%x ATEEE 38%**
2.Binge eating .86/.87 .86/.87 o) Rt - 30%** 59%** 52%** Agrxx 55**¥ 53*x*
3. Cognitive restraint 71/.72 72174 28%%% 9xx% - 25%%% 23%%% 50%** 33%%% 24%%%
4. Purging .90/.83 .90/.83 37*F* ol Rt 29%** - 36%** 25%** 33%x* 60***
5. Restricting 73177 74177 26%** 22%** 25%*% 18xF - 32%x¥ ATHRF 39%**
6. Excessive exercise 83/.79 83/.79 35xxx 33xxx AGHx* 39%x 30%** - RN el A7FFX
7. Negative attitudes .82/.83 .82/.83 A8**F S 27*** 28%** 27**¥* 31 - 37***
toward obesity

8. Muscle building .88/.84 .88/.85 26%** N 2% 53 32%xx 38*** 20%** -

The values of Cronbach’s Alphas and McDonald’s w before the slash are for men and the values after the slash are for women. Intercorrelations above the diagonal are

for men and below the diagonal are for women
F-EPSI Farsi version of the Eating Pathology Symptoms Inventory
®p < 01; *%p <.001

Table 4 Test-retest reliability in men (n=230) versus women
(n=58) for F-EPSI subscales

F-EPSI subscales Men Women
ICC ICCcl ICC ICccl

Body dissatisfaction 89 [.78,.95] 78 [.65, .86]
Binge eating 74 [.52,.87] 81 [70, .88]
Cognitive restraint 60 [31,.78] 76 [.63,.85]
Purging 71 [48, .85] 92 [.85,.95]
Restricting 76 [.56, .88] 77 [.64, .85]
Excessive exercise 82 [.66, .91] 81 [.71,.88]
Negative attitudes 63 [.36,.80] 76 [.63,.85]
toward obesity

Muscle building 66 [40,.82] 84 [.74,.90]

ICC Intraclass correlations, C/ Confidence interval

in women than men. The strengths of the correlations
among other variables did not differ significantly by gender.

Discussion

This study translated the EPSI into Farsi and demon-
strated the scale’s validity and reliability among Iranian
university students. Consistent with previous studies

in the US [17, 19] and China [18], results support the
eight-factor structure of the F-EPSI with high internal
consistencies across subscales. The current study adds to
the literature by demonstrating that the F-EPSI subscale
scores were stable over a 5- to 6-month period [44] and
indicates the suitability of the scale for use in longitudinal
studies in Iran.

Consistent with our hypotheses and with previous
research in the US [16], the F-EPSI factor structure was
largely equivalent across genders, demonstrating evi-
dence for configural and metric invariance, as well as
some evidence for scalar invariance. Scalar variance (i.e.,
variance in item intercepts) between men and women
implies that one group may find the items “easier” to
endorse; thus, differences in scores may not reflect true
differences in the level of the latent construct. Collec-
tively, our findings suggest that F-EPSI is appropriate
to use for exploring gender differences. Consistent with
previous research [17], women endorsed significantly
higher scores than men on the Body Dissatisfaction and
Restricting subscales, and men reported higher Excessive
Exercise and Muscle Building than women. Importantly,
no gender differences emerged for Binge Eating, Cogni-
tive Restraint, and Purging subscales, suggesting that

Table 5 Pearson correlations between F-EPSI subscales and eating pathology-related measures in men (n=279) and women

(n=486)
Body Binge eating Cognitive Purging Restricting Excessive Negative Muscle building
dissatisfaction restraint exercise attitudes
toward obesity
CIA-T AG**X ) A0*** S5%*¥/58%**  16%%/.13*%* ATHRR[AQF*F - 3GIHHR/ IR DEFHK/ 4% 36%**/ 37%** AQ**X/ 33%x*
BMI 21585 40%%* 6%/ 27%%% 28%%%) 27%** 22%KX) 22%** 03/ — 13¥F 18**/21%** 18%%/.20%%* —.06/—11*%
LOCES-T 46***/.50*** A R VG Vi I IS I R VAN 1o M Vsl Vi ATEHX] A7 F0* 30%**/ 24%%*

The values of Pearson correlations before the slash are for men and the values after the slash are for women

CIA-T Clinical Impairment Assessment-Total score, BMI body mass index, LOCES-T Loss of Control Over Eating Scale-Total score

*p<.05; **p <.01; ***p <.001
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many forms of eating pathology (i.e., restraint, purging,
binge eating) are similar across genders. Contrary to pre-
vious studies [17, 18], Negative Attitudes toward Obesity
subscale was not different across genders. One explana-
tion is that weight-related stigma is not limited to men
or women in Iran, but rather both report similar levels of
weight-related stigma.

The F-EPSI subscales were associated with impair-
ment (i.e., F-CIA scores) and loss of control over eat-
ing (i.e., F-LOCES). Consistent with US samples [16],
the Restricting subscale was negatively associated with
women’s BMI, suggesting that the Restricting subscale
may capture actual caloric restriction in women. How-
ever, the Restricting subscale was not associated with
BMI in men, indicating that shape/weight preoccupation
irrespective of body weight might contribute to eating-
related restriction in Iranian men [4]. Additionally, the
Muscle Building subscale was not associated with men’s
BMI, which aligns with a previous study in Iran [10]. This
finding may suggest that men, irrespective of BMI, tend
to use supplements to build muscularity. In contrast, the
Muscle Building subscale was negatively associated with
women’s BMI, such that lower BMI was related to more
muscle building behaviors, which is consistent with the
thin ideal for women including aspects of muscularity.
It could also suggest that women with higher BMI may
be motivated to lose weight via more socially acceptable
forms of weight loss (e.g., shape/weight-related exercise).
Interestingly, associations with other F-EPSI subscales
and BMI were significant in men and women, suggesting
that BMI may be a correlate of eating pathology in Ira-
nian university students. Collectively, these findings sup-
port the convergent validity of the F-EPSL

Inconsistent with a previous study in the US [17], we
found a stronger association between the Restricting sub-
scale and both the F-CIA and F-LOCES in men compared
to women. One possible explanation is that dietary restric-
tion may represent a more impairing form of eating pathol-
ogy in men compared to women. For example, restrictive
eating may be seen as more normative in women and thus
less strongly associated with clinical impairment. On the
other hand, the correlation between Body Dissatisfaction
and BMI was stronger in women than men, which aligns
with the literature [46], and may reflect gender-related
body ideals. For example, women of higher body weights
may be more dissatisfied with their body than men of
higher body weights if cultural values related to thin-
ness are stronger for women than men. The correlations
between the other F-EPSI subscales and F-CIA, F-LOCES,
and BMI were not significantly different between men and
women, indicating that clinical impairment, loss of control
over eating, and BMI are implicated similarly in men and
women’s scores on the F-EPSI.
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In further support of the F-EPSI's convergent validity,
individuals scoring above the CIA clinical cutoft reported
higher eating pathology, particularly purging. Indeed,
23.4% of students in the current study reported eating-
related clinical impairment, which is higher than previ-
ous studies in Iranian adolescents (i.e., 17.4%; [23]) and
Western university samples (i.e., 11%; [47]). Findings
highlight the impact of eating pathology on young adults
in Iran, and the importance of its prevention and treat-
ment in this understudied population.

Strengths and limitations

The strengths include the relatively large sample and the
diverse range of eating pathology symptoms assessed
by the EPSI. However, the results may not generalize to
other samples, such as patients with eating disorders and
adolescents. Thus, examining the F-EPSI among those
groups would be an important next step. Finally, meas-
ures were not available for evaluating the discriminant
validity of the F-EPSI in the current sample. Therefore,
future studies should examine discriminant validity of
the scale in other samples.

Conclusion

The F-EPSI is a psychometrically valid and reliable scale
that can be used in both research and therapeutic set-
tings. It assesses eating pathology in both women (e.g.,
thinness/dietary restraint) and men (e.g., muscularity/
exercise), is invariant across genders, and can be used to
reliably measure change in eating pathology over time in
longitudinal studies.

Abbreviations

US: United States; EPSI: Eating Pathology Symptoms Inventory; CIA: Clinical
Impairment Assessment; LOCES: Loss of Control Over Eating Scale; BMI: Body
mass index; EDE-Q: Eating Disorder Examination Questionnaire; EAT-26: Eating
Attitudes Test-26; CFA: Confirmatory factor analysis; MGCFA: Multi-group CFA;
WLSMV: Weighted least squares estimator; RMSEA: Root mean square error

of approximation; CFl: Comparative fit index; TLI: Tucker-Lewis index; ICCs:
Interclass correlations.

Acknowledgements
We thank the university students who participated in the study.

Author contributions

All authors contributed to the study design. Material preparation and data
collection were performed by RNS. Data analysis was performed by LPB and
RNS. The first draft of the manuscript was written by RNS. RNS, KKB, and LPB
revised and edited the manuscript. All authors (RNS, KKB, LPB) commented on
previous versions of the manuscript. All authors read and approved the final
manuscript.

Funding
There was no funding to support this study.

Availability of data and materials
The data that support the findings of this study are available on request to the
first author.



Sahlan et al. Journal of Eating Disorders (2022) 10:67

Declarations

Ethics approval and consent to participate
This study attained Institutional Review Board approval and complied with all
ethical guidelines by the Iran University of Medical Sciences (IRB: 32275).

Consent for publication
Not applicable.

Informed consent
Informed consent was obtained from all individual participant included in the
study.

Competing interests
The authors declare that they have no conflict of interest.

Author details

'Department of Clinical Psychology, Iran University of Medical Sciences,
Tehran, Iran. 2Departmem of Psychology, Furman University, Greenville, USA.
*Department of Psychology, University of Western Ontario, 361 Windermere
Road, London, ON N6A 3K7, Canada.

Received: 24 February 2022 Accepted: 1 April 2022
Published online: 09 May 2022

References

1. Sahlan RN, Taravatrooy F, Quick V, Mond JM. Eating-disordered behavior
among male and female college students in Iran. Eat Behav. 2020. https://
doi.org/10.1016/j.eatbeh.2020.101438.

2. Sahlan RN, Williams BM, Forrest LN, Saunders JF, Fitzsimmons-Craft EE,
Levinson CA. Disordered eating, self-esteem, and depression symptoms
in Iranian adolescents and young adults: a network analysis. Int J Eat
Disord. 2021;54:132-47. https://doi.org/10.1002/eat.23365.

3. Sahlan RN, Saunders JF, Fitzsimmons-Craft EE. Body-, eating-, and
exercise-related social comparison behavior and disordered eating in col-
lege women in the U.S. and Iran: a cross-cultural comparison. Eat Behav.
2021;40:101451. https://doi.org/10.1016/j.eatbeh.2020.101451.

4. Sahlan RN, Saunders JF, Mond JM, Fitzsimmons-Craft EE. Eating disorder
symptoms among adolescent boys and girls in Iran. Int J Eat Disord.
2021,66:19-23. https://doi.org/10.1002/eat.23420.

5. Sahlan RN, Saunders JF, Perez M, Blomquist KK, Fitzsimmons-Craft EE,
Bodell LP. The validation of a Farsi version of the Loss of Control over Eat-
ing Scale (F-LOCES) among Iranian adolescent boys and girls. Eat Behav.
2021;41:101502. https://doi.org/10.1016/j.eatbeh.2021.101502.

6. Fairburn CG, Beglin SJ. Eating Disorder Examination Questionnaire (EDE-Q
6.0). In: Fairburn CG, editor. Cognitive behavior therapy and eating disor-
ders. New York: Guilford Press; 2008. p. 309-13.

7. Garner DM, Olmsted MP, Bohr Y, Garfinkel PE. The Eating Attitudes Test:
psychometric features and clinical correlates. Psychol Med. 1982;12:871-
8. https://doi.org/10.1017/50033291700049163.

8. Murray SB, Nagata JM, Griffiths S, Calzo JP, Brown TA, Mitchison D, et al.
The enigma of male eating disorders: a critical review and synthesis. Clin
Psychol Rev. 2017;57:1-11. https://doi.org/10.1016/j.cpr.2017.08.001.

9. Rodgers RF, Schaefer LM, Thompson JK, Girard M, Bertrand M, Chabrol H.
Psychometric properties of the Sociocultural Attitudes Towards Appear-
ance Questionnaire-4 (SATAQ-4) in French women and men. Body Image.
2016;17:143-51. https://doi.org/10.1016/j.bodyim.2016.03.002.

10. Sahlan RN, Akoury LM, Taravatrooy F. Validation of a Farsi version of the
Sociocultural Attitudes Towards Appearance Questionnaire-4 (F-SATAQ-4)
in Iranian men and women. Eat Behav. 2020. https://doi.org/10.1016/].
eatbeh.2020.101438.

11. Schaefer LM, Burke NL, Thompson JK, Dedrick RF, Heinberg LJ, Calogero
RM, et al. Development and validation of the Sociocultural Attitudes
Towards Appearance Questionnaire-4 (SATAQ-4). Psychol Assess.
2015;27:54-67. https://doi.org/10.1037/a0037917.

12. Schaefer LM, Burke NL, Anderson LM, Thompson JK, Heinberg LJ,
Bardone-Cone AM, et al. Comparing internalization of appearance ideals
and appearance-related pressures among women from the United

20.

AR

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

Page 8 of 9

States, Italy, England, and Australia. Eat Weight Disord. 2019,24:947-51.
https://doi.org/10.1007/540519-018-0544-8.

. Molodi R, Nonahal S, Dadkhan A. Psychometric properties of Persian ver-

sion of Drive for Muscularity Scale in Gorganian body buldiers. J Psychol
Models Methods. 2013;3:15-26. (in Persian).

. Motaghian L, Moloodi R, Hasani J. Psychometric properties of Persian ver-

sion of the Exercise Dependence Scale-Revised (EDS-R) in bodybuilders.
Res Sport Manage Motor Behav. 2020;9:197-212.

. Sahlan RN, Saunders JF, Fitzsimmons-Craft EE, Taravatrooy F. The validity

and reliability of the Farsi version of the Body, Eating, and Exercise Com-
parison Orientation Measure (F-BEECOM) among Iranian male and female
students. Body Image. 2020;34:72-84. https://doi.org/10.1016/j.bodyim.
2020.05.006.

. Forbush KT, Wildes JE, Pollack LO, Dunbar D, Luo J, Patterson K, et al.

Development and validation of the Eating Pathology Symptoms Inven-
tory (EPSI). Psychol Asses. 2013;25:859-78. https://doi.org/10.1037/a0032
639.

. Forbush KT, Wildes JE, Hunt TK. Gender norms, psychometric proper-

ties, and validity for the Eating Pathology Symptoms Inventory. Int J Eat
Disord. 2014;47:85-91. https://doi.org/10.1002/eat.22180.

. Tang X, Forbush KT, Lui PP. Development and validation of the Chinese-

language version of the Eating Pathology Symptoms Inventory. Int J Eat
Disord. 2015;48:1016-23. https://doi.org/10.1002/eat.22423.

. Coniglio KA, Becker KR, Tabri N, Keshishian AC, Miller JD, Eddy KT, et al.

Factorial integrity and validation of the Eating Pathology Symptoms
Inventory (EPSI). Eat Behav. 2018;31:1-7. https://doi.org/10.1016/j.eatbeh.
2018.07.004.

Richson BN, Forbush KT, Chapa DAN, Gould SR, Perko VL, Johnson SN,

et al. Measurement invariance of the Eating Pathology Symptoms Inven-
tory (EPSI) in adolescents and adults. Eat Behav. 2021;42: 101538. https://
doi.org/10.1016/j.eatbeh.2021.101538.

Milfont TL, Fischer R. Testing measurement invariance across groups:
applications in cross-cultural research. Int J Psychol Res. 2010;3:111-30.
https://doi.org/10.21500/20112084.857.

Forbush KT, Hilderbrand LA, Bohrer BK, Chapa DAN. Test-retest reliability
of common measures of eating disorder symptoms in men versus
women. Assess. 2019;26:419-31. https://doi.org/10.1177/1073191117
700267.

Sahlan RN, Saunders JF, Perez M, Blomquist KK, Fitzsimmons-Craft EE,
Bodell LP. The validation of a Farsi version of the Clinical Impairment
Assessment (F-CIA) among Iranian adolescent boys and girls. Eat Weight
Disord. 2021. https://doi.org/10.1007/s40519-021-01204-6.

Trolio V, Mehak A, Schell SE, Racine SE. Extending the scope of the inter-
personal psychotherapy model of eating disorders: Integrating the role of
“feeling fat!" Appetite. 2021;166: 105441. https://doi.org/10.1016/j.appet.
2021.105441.

Mond JM, Hay PJ, Rodgers B, Owen C, Beumont PJ. Temporal stabil-

ity of the Eating Disorder Examination Questionnaire. Int J Eat Disord.
2004;36:195-203. https://doi.org/10.1002/eat.20017.

Cohen J. Statistical power analysis for the behavioral sciences. Hillsdale:
Lawrence Earlbaum; 1988. p. 20-6.

Bohn K, Doll HA, Cooper Z, O'Connor M, Palmer RL, Fairburn CG. The
measurement of impairment due to eating disorder psychopathology.
Behav Res Ther. 2008;46:1105-10. https://doi.org/10.1016/j.brat.2008.06.
012.

Kuczmarski MF, Kuczmarski RJ, Najjar M. Effects of age on validity of self-
reported height, weight, and body mass index: findings from the Third
National Health and Nutrition Examination Survey, 1988-1994. J Am
Diet Assoc. 2001;101:28-34; quiz 35-26. https://doi.org/10.1016/50002-
8223(01)00008-6.

Olfert MD, Barr ML, Charlier CM, Famodu OA, Zhou W, Mathews AE, et al.
Self-reported vs. measured height, weight, and BMI in young adults. Int
J Environ Res Public Health. 2018;15:2216. https://doi.org/10.3390/ijerp
h15102216.

Brislin RW. The wording and translation of research instruments. In: Lon-
ner W, Berry J, editors. Field methods in cross-cultural research. Beverly
Hills: Sage; 1986. p. 137-64.

Cha ES, Kim KH, Erlen JA. Translation of scales in cross-cultural research:
issues and techniques. J Adv Nurs. 2007,58:386-95. https://doi.org/10.
1111/].1365-2648-2007.04242 x.


https://doi.org/10.1016/j.eatbeh.2020.101438
https://doi.org/10.1016/j.eatbeh.2020.101438
https://doi.org/10.1002/eat.23365
https://doi.org/10.1016/j.eatbeh.2020.101451
https://doi.org/10.1002/eat.23420
https://doi.org/10.1016/j.eatbeh.2021.101502
https://doi.org/10.1017/s0033291700049163
https://doi.org/10.1016/j.cpr.2017.08.001
https://doi.org/10.1016/j.bodyim.2016.03.002
https://doi.org/10.1016/j.eatbeh.2020.101438
https://doi.org/10.1016/j.eatbeh.2020.101438
https://doi.org/10.1037/a0037917
https://doi.org/10.1007/s40519-018-0544-8
https://doi.org/10.1016/j.bodyim.2020.05.006
https://doi.org/10.1016/j.bodyim.2020.05.006
https://doi.org/10.1037/a0032639
https://doi.org/10.1037/a0032639
https://doi.org/10.1002/eat.22180
https://doi.org/10.1002/eat.22423
https://doi.org/10.1016/j.eatbeh.2018.07.004
https://doi.org/10.1016/j.eatbeh.2018.07.004
https://doi.org/10.1016/j.eatbeh.2021.101538
https://doi.org/10.1016/j.eatbeh.2021.101538
https://doi.org/10.21500/20112084.857
https://doi.org/10.1177/1073191117700267
https://doi.org/10.1177/1073191117700267
https://doi.org/10.1007/s40519-021-01204-6
https://doi.org/10.1016/j.appet.2021.105441
https://doi.org/10.1016/j.appet.2021.105441
https://doi.org/10.1002/eat.20017
https://doi.org/10.1016/j.brat.2008.06.012
https://doi.org/10.1016/j.brat.2008.06.012
https://doi.org/10.1016/s0002-8223(01)00008-6
https://doi.org/10.1016/s0002-8223(01)00008-6
https://doi.org/10.3390/ijerph15102216
https://doi.org/10.3390/ijerph15102216
https://doi.org/10.1111/j.1365-2648-2007.04242.x
https://doi.org/10.1111/j.1365-2648-2007.04242.x

Sahlan et al. Journal of Eating Disorders

32.

33

34.

35.

36.

37.

38.

39.

40.

41,
42.
43.
44,

45.

46.

47.

(2022) 10:67

Herdman M, Fox-Rushby J, Badia X.“Equivalence”and the translation and
adaptation of health-related quality of life questionnaires. Qual Life Res.
1997,6:237-47. https;//doi.org/10.1023/a1026410721664.

Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. Struct Equ Model
Multidiscip J. 1999;6:1-55. https://doi.org/10.1080/10705519909540118.
Kline RB. Principles and practice of structural equation modeling. New
York: Guilford Publications; 2015.

van de Schoot R, Lugtig P, Hox J. A checklist for testing measurement
invariance. Eur J Dev Psychol. 2012;9:486-92. https://doi.org/10.1080/
17405629.2012.686740.

Cheung GW, Rensvold RB. Evaluating goodness-of-fit indexes for testing
measurement invariance. Struct Equ Model Multidiscip J. 2002,9:233-55.
https://doi.org/10.1207/515328007SEM0902_5.

Chen FF. Sensitivity of goodness of fit indexes to lack of measurement
invariance. Struct Equ Model Multidiscip J. 2007;14:464-504. https://doi.
0rg/10.1080/10705510701301834.

Meade AW, Johnson EC, Braddy PW. Power and sensitivity of alterna-
tive fit indices in tests of measurement invariance. J Appl Psychol.
2008;93:568-92. https://doi.org/10.1037/0021-9010.93.3.568.

Meade AW, Lautenschlager GJ. A monte-carlo study of confirmatory
factor analytic tests of measurement equivalence/invariance. Struct Equ
Model Multidiscip J. 2004;11:60-72. https://doi.org/10.1207/515328007S
EM1101_5.

Shi D, Song H, DiStefano C, Maydeu-Olivares A, McDaniel HL, Jiang Z.
Evaluating factorial invariance: an interval estimation approach using
bayesian structural equation modeling. Multivar Behav Res. 2019;54:224~
45, https://doi.org/10.1080/00273171.2018.1514484.

McDonald RP. Test theory: a unified treatment. Erlbaum; 1999.

George D, Mallery P. SPSS for Windows step by step: a simple guide and
reference, 11.0 update. Boston: Allyn and Bacon; 2003.

DunnTJ, Baguley T, Brunsden V. From alpha to omega: a practical solution
to the pervasive problem of internal consistency estimation. Br J Psychol.
2014;105:399-412. https://doi.org/10.1111/bjop.12046.

Epstein MH, Hertzog MA, Reid R. The behavioral and emotional rating
scale: long term test-retest reliability. Behav Disord. 2001;26:314-20.
https://doi.org/10.1177/019874290102600403.

Cicchetti DV. Guidelines, criteria, and rules of thumb for evaluating nor-
med and standardized assessment instruments in psychology. Psychol
Assess. 1994;6:284-90. https://doi.org/10.1037/1040-3590.6.4.284.
Jackson T, Zheng P, Chen H. Features of objectified body consciousness
and sociocultural perspectives as predictors of eating and body image
disturbances among young women and men in China. J Gend Stud.
2016;25:599-612. https://doi.org/10.1080/09589236.2015.1073144.

Reas DL, R O, Kapstad H, Lask B. Psychometric properties of the Clinical
Impairment Assessment: norms for young adult women. Int J Eat Disord.
2010;43:72-6. https://doi.org/10.1002/eat.20653.

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

Page 9 of 9

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



https://doi.org/10.1023/a1026410721664
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.1080/17405629.2012.686740
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1037/0021-9010.93.3.568
https://doi.org/10.1207/S15328007SEM1101_5
https://doi.org/10.1207/S15328007SEM1101_5
https://doi.org/10.1080/00273171.2018.1514484
https://doi.org/10.1111/bjop.12046
https://doi.org/10.1177/019874290102600403
https://doi.org/10.1037/1040-3590.6.4.284
https://doi.org/10.1080/09589236.2015.1073144
https://doi.org/10.1002/eat.20653

	Psychometric properties of the Farsi version of the Eating Pathology Symptoms Inventory (F-EPSI) among Iranian University men and women
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Participants
	Measures
	Demographic information
	Eating Pathology Symptoms Inventory (EPSI)
	Translation procedures 

	Farsi-Clinical Impairment Assessment (F-CIA)
	Farsi-Loss of Control Over Eating Scale (F-LOCES)

	Analytic plan

	Results
	Confirmatory factor analysis and tests of invariance
	Gender differences
	Internal consistency and intercorrelations among subscales
	Test–retest reliability
	Convergent validity
	Comparison of correlations across genders

	Discussion
	Strengths and limitations

	Conclusion
	Acknowledgements
	References


