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Introduction
Eating disorders are serious disorders 
characterized by perturbation in eating, 
eating‑related behaviors, and disturbance 
of body weight experience and body shape. 
They have significant comorbidities with 
mental and physical disorders.[1] They 
are associated with an increased risk of 
mortality,[2] suicide,[3] and impose significant 
financial burdens on the health system.[4] 
The prevalence of lifespan of 0.5–1% is 
reported for anorexia nervosa, 1–3% for 
bulimia nervosa, and 2–2.5% for binge 
eating disorder.[5] The term “disordered 
eating” describes several signs related 
to body and weight  (such as a persistent 
dieting, weight concerns).[6] Disordered 
eating is common in the general population. 
The prevalence of disordered eating in 
Germany is in the range of 3.9[7] –31.6[8] 
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Abstract
Background: Screening for eating disorders via reliable instruments is of high importance for clinical 
and preventive purposes. Examining the psychometric properties of tools in societies with differing 
dynamics can help with their external validity. This research specifically aimed at standardization 
and validation of the eating attitude test  (EAT‑16) in Iran. Methods: The Persian version of the 
EAT‑16 was produced through forward translation, reconciliation, and back translation. The current 
research design was descriptive cross‑sectional  (factor analysis). A  total of 302 nonclinical students 
were selected through the convenience sampling method and completed a set of questionnaires. The 
questionnaires included, the EAT‑16, eating beliefs questionnaire‑18 (EBQ‑18), difficulties in emotion 
regulation scale‑16  (DERS‑16), weight efficacy lifestyle questionnaire‑short form, self‑esteem 
scale, and self‑compassion scale short‑form. The construct validity of the EAT‑16 was assessed 
using confirmatory factor analysis and divergent and convergent validity. Internal consistency and 
test–retest reliability  (2  weeks’ interval) were used to evaluate the reliability. Data analysis was 
conducted using LISREL  (version  8.8) and SSPS  (version  22) software. Results: EAT‑16 and 
subscales were found to be valid and reliable, with good internal consistency and good, test–retest 
reliability in a non‑clinical sample. In terms of convergent validity, EAT‑16 and subscales showed a 
positive correlation with the selfreport measures of EBQ‑18 and DERS‑16. EAT‑16 and subscales 
showed a negative correlation with self‑compassion, self‑esteem and eating self‑efficacy., Therefore, 
it demonstrated divergent validity with these constructs. The results of this study support the EAT‑16 
four‑factor model. Conclusions: The EAT‑16 showed good validity and reliability and could be 
useful in assessing eating disorders in Iranian populations. The EAT‑16 is an efficient instrument that 
is suitable for screening purposes in the nonclinical samples.
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depending on the screening tool and the 
common sample. Concerns about weight, 
diet, and negative body image increase the 
risk factors for eating disorders.[9] People 
at the high‑risk eating disorders are more 
prone to comorbid psychiatric disorders 
including anxiety, depression, and 
insomnia.[6] They also reported lower 
quality of life.[10] On the contrary to 
common assumptions, longitudinal studies 
have recently shown that disordered eating 
behaviors become more stable or even 
increase from childhood to adulthood.[11,12]

Early detection of the people at risk 
increases the rate of recovery and shortens 
the time between onset and treatment 
of the disorders by reducing current 
impairments.[13] Researchers always need a 
precise screening tool for eating disorders. 
This requirement is based on various 
physical and psychological complications 
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associated with eating disorders.[14] Careful evaluation is 
important because early screening for eating disorder can 
accelerate treatment. Some researchers have found that 
early detection of eating disorder can increase the rate of 
successful recovery.[15] Therefore, for eating disorders, we 
need to have a validated screening and measurement tool. 
There are two internationally known short screening tools 
for disordered eating namely. The SCOFF (Sick, Control, 
One, Fat, Food) questionnaire[16] and The Weight Concerns 
Scale (WCS).[17]

The Weight Concerns Scale (WCS) is quite complex to 
determine score due to different response statistics.[18] The 
The SCOFF(Sick, Control, One, Fat, Food) questionnaire 
has acceptable sensitivity and specificity but its reliability 
and positive predictive value are low.[8] Eating attitude 
test  ‑26 (EAT‑26) has good psychometric properties in 
terms of reliability, virility, sensitivity, and acceptable 
specificity.[19] However, it is long and complex when 
used for public health survey and increases the cost of 
them.[20] The use of EAT‑16 in student samples is of 
considerable value due to the high prevalence of eating 
disorders in this population.[21] Most of the studies on 
the relationship between eating attitude and vulnerability 
to psychological problems has been conducted in 
societies with individualistic and diverse cultures, where 
understanding about eating can be different from other 
societies. Investigating psychometric properties of this 
scale in communities with different cultures can contribute 
to its external validity.[22] The psychometric properties 
have been reviewed and validated in studies.[23,24] Given 
that general health management focuses on the integration 
of treatment and prevention to reduce the incidence and 
prevalence of diseases, the first step in health management 
of a community is having an effective tool to accurately 
identify people at high risk of eating disorder.[25] Current 
study was done in order to determine the psychometric 
properties of the Persian version of EAT‑16. Its importance 
is due to many reasons some of which include: preventing 
the prevalence and consequences of eating disorders, the 
lack of a reliable, and valid scale for assessing eating 
disorders in Iranian population, and its importance in 
clinical research and treatment.,

Methods
Sample

The current research design was descriptive cross‑sectional 
(factor analysis). In this research, we included the 
undergraduate students, studying in the 2018–2019 
academic year at the University Of Tehran  (UT). The 
suggested sample size for the confirmatory factor 
analysis is approximately 200.[26] Hence, we recruited 
340 nonclinical students by means of convenience 
sampling. We excluded 38 students due to their incomplete 
questionnaires. Inclusion criteria: Being a student and 
consenting to research. Exclusion criteria: Severe medical 

illness and substance abuse. The anonymous participants 
had to be fluent in Persian language and accept to fill 
out the self‑report measures. They were assured that they 
could leave the research at any time. All individuals were 
required to complete a demographic questionnaire and a 
set of self‑report questionnaires. This study was approved 
by the Ethics Committees of Iran University of Medical 
Sciences (IR.IUMS.REC 1396.9421521003).

Measures

Eating Attitude Test‑16

EAT‑16 is one of the shortened versions of the EAT‑26. 
The EAT‑16 use simple statements for assessing eating 
thoughts and behaviors. The 16‑item EAT contains 
the following four factors: dieting, self‑perception of 
body shape, food preoccupation, and awareness of food 
contents. Respondents ranked their agreement based on a 
six‑point Likert scale from “Never” (1) to “Always” (6).[23] 
This scoring scheme was employed in other research in 
nonclinical samples.[23,24] EAT‑16 has the advantage of 
having good psychometric properties.[23,24]

The comparability between EAT‑16 and the original EAT‑16 
have been approved by precise translation and back‑translation 
methods. Four PhD candidates in clinical psychology were 
selected to translate the EAT‑16 to Persian independently. 
Afterward, the Persian EAT‑16 was back‑translated by an 
individual bilingual in Persian and English to validate the 
translation., Moreover, the back‑translated version was 
reviewed by another bilingual person. Furthermore, two 
bilingual clinical psychologists compared the final version of 
Persian EAT‑16 to the original version.

Self‑compassion scale short‑form

This scale includes 12 items. Participants are required 
to state their agreement according to a five‑point Likert 
scale from 1  (nearly never) to 5  (nearly always). This 
scale evaluates three bipolar components in six subscales: 
self‑compassion versus self‑judgment, mindfulness 
versus over‑identification, and common humanity versus 
isolation. The correlation of the short‑form self‑compassion 
scale  (SCS) with its long form was 0.97, and test–retest 
reliability value was reported as 0.92.[27] In Iran, the results 
support the three‑factor structure of self‑compassion in a 
nonclinical sample, with Cronbach’s alpha of 0.78.[28]

Self‑esteem scale

The Rosenberg self‑esteem scale  (SES) is a ten‑item 
questionnaire that measures the global self‑worth by 
evaluating both negative and positive feelings toward 
the self. Factor analysis stated a single common factor. 
Participants rated their agreement according to a four‑point 
scale, from “strongly agree” to “strongly disagree.” The 
scoring of this scale is employed directly and reversely. The 
Rosenberg SES indicated good psychometric properties.[29,30]
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Weight efficacy lifestyle questionnaire‑ short form

This questionnaire was used to measure an individual’s 
perceived ability to weight control by the following 
criteria: Refraining to eat when confronted with negative 
emotions, availability of food, social pressure in this regard, 
physical discomfort, and/or positive activities. Weight 
efficacy lifestyle questionnaire‑  short form  (WEL‑SF) 
is an eight‑item self‑report scale. Items are graded from 
0 (not confident) to 10 (very confident). Therefore, the total 
score lies within the [0, 80] interval. Higher score indicates 
higher self‑efficacy to control eating behaviors. WEL‑SF 
has good psychometric properties for assessing eating 
self‑efficacy.[31] The Iranian version of WEL‑SF had good 
psychometric properties.[32]

Difficulties in emotion regulation scale‑16

The difficulties in emotion regulation scale‑16  (DERS‑16) 
consists of 16 items. It aims to briefly measure the global 
difficulties in emotion regulation. Respondents ranked 
their agreement according to a five‑point Likert scale from 
1 (almost never) to 5 (almost always), indicating how much 
each statement is true. The DERS‑16 has been shown to 
have a good internal consistency ( = 0.92–.94), test–retest 
reliability (I = 0.85), convergent, and discriminant validity. 
16–80 is the range for the total score, with greater scores 
indicating greater levels of emotion dysregulation.[33] The 
Persian version of DERS‑16 had excellent psychometric 
properties.[34]

The eating beliefs questionnaire

The eating beliefs questionnaire‑18 (EBQ‑18) questionnaire 
contains 18 items. It assesses three aspects of negative, 
positive, and permissive beliefs about eating and urges to 
eat when is there is a lack of hunger. Participants ranked 
their agreement according to a five‑point Likert scale from 
1 (strongly disagree) to 5 (strongly agree). EBQ‑18 showed 
psychometric properties. Moreover, this questionnaire is 
used in both clinical and nonclinical samples.[35]

Statistical analysis

Data were analyzed using the Statistical Package for the 
Social Sciences Statistics v. 22.0  (IBM SPSS Statistics for 
Windows, Version 22.0. Armonk, NY: IBM Corp, Chicago, 
USA, 2013). Internal consistency, convergent validity, 
divergent validity, and testretest reliability of the Persian 
version of the EAT‑16 was analyzed. Internal consistency 
was estimated using Cronbach’s alpha. An alpha value 
between. 70 and. 95 indicates high internal consistency.[36] 
Test–retest reliability was assessed with Pearson correlations 
and intraclass correlations coefficient  (ICC). An ICC ≥0.70 
indicates acceptable reproducibility of a measure.[36] 
Divergent validity and convergent validity were assessed 
with Pearson correlations. All reported significance values 
were two‑tailed. In all tests, P  ≤  0.05 was considered 
statistically significant.

The construct validity of the eating attitude scale was 
evaluated using structural equation modeling. The 
four‑factor structure of the eating attitude scale, as suggested 
in the original version, was tested with LISREL software 
(version  8.8). The model parameters were estimated using 
maximum likelihood. Confirmatory factor analysis indicators 
are more accurate when the sample is larger than 250.[37] The 
evaluation of a model is based on a number of fit indices, 
which are briefly discussed here. The normal Chi‑square 
should be less than three for an acceptable model.[38] The 
root mean square error of approximation  (RMSEA) should 
be <0.08 for acceptable fit, with 0.05 or lower indicating a 
very good fitting model.[37] The comparative fit index  (CFI) 
ranges from 0 to 1 with the values of 0.90 or greater 
indicant of good fitting models.[26,37]

Normed fit index  (NFI) ≥0.90 indicant of good fitting 
models.[26] Nonnormed fit index  (NNFI) or Tucker-Lewis 
Index ≥0.90 indicative of good fitting models.[26] The 
standardized root mean square residual  (SRMR) ranges 
from 0 to 1 and the values of 0.08 or less are desired.[26,37] 
Incremental fit index (IFI) ≥ 0.90 indicant of good fitting 
models.[18] The goodness of fit index  (GFI) and adjusted 
goodness of fit index (AGFI), which adjust for the number 
of parameters, were estimated, ranging from 0 to 1 with the 
values of 0.90 or greater indicant a good fitting model.[37]

Results
Description of the sample

The present research was conducted on a total of 302 
university students, including 169  (56%) male and 
133  (44%) female participants with the age range of 
19–46. The mean and standard deviation of age scores 
respectively is 23.83 and 4.57. Demographical features 
include marital status: 216 single individual  (71.52%), 
86 married individual (28.47%). Educational status: 
188 B.Sc. individual (62.25%), 96 MA individual (31.88%), 
18 Ph.D. individual (5.96%).

The mean and standard deviation of EAT‑16 and the 
subscales are shown in Table 1.

Table 1: Mean and standard deviation of EAT‑16 and the 
subscale in female and male

Gender n Mean SD
EAT‑16 Female 133 40.61 14.28

Male 169 40.82 14.13
Self‑perception Female 133 8.61 4.08

Male 169 8.71 3.50
Dieting Female 133 12.23 5.32

Male 169 12.32 5.21
Food 
preoccupation

Female 133 10.21 4.76
Male 169 10.46 4.91

Food contents Female 133 9.55 4.32
Male 169 9.32 3.72

EAT‑16=Eating attitude test‑16; SD=standard deviation
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Internal consistency

Cronbach’s alphas were calculated with the total sample 
(n = 302) [Table 2]. EAT‑16 subscales were found to have 
a good internal consistency. Thus, it meets the Terwee 
criteria for adequacy for internal consistency.[36]

Test–retest reliability

Test–retest reliability was calculated for the EAT‑16 total 
and the four subscales while using a sample of 31 university 
participants who completed the EAT‑16 a second time after 
an interval of 2  weeks. Results showed good test–retest 
reliability across the EAT‑16 and all four subscales with 
significant Pearson correlation and ICC between Time 1 
and Time 2 scores, [Table 3].

Convergent and divergent validity of the EAT‑16

The convergent validity of the EAT‑16 was investigated by 
examining the relationship between EAT‑16 subscales with 
scores on self‑report measures of EBQ‑18 and DERS‑16. 
The results demonstrated the expected relationship between 
the EAT‑16 subscales and EBQ‑18 and DERS‑16. Positive 
correlations were found between the EAT‑16 subscales with 
these two scales (P < 01). To evaluate the divergent validity 
of EAT‑16 subscales, we examined the association between 
the EAT‑16 subscales and three theoretically less related 
constructs, including self‑compassion, self‑esteem, and 
self‑efficacy. As expected, we found negative correlations 
between EAT‑16 subscales and these three scales (P < 0.01) 
[Table 4].

Confirmatory factor analysis

To assess the construct validity of EAT‑16 and determine 
the fit of the factor and subscales structure obtained by 
McLaughlin et  al.[23,39] Confirmatory factor analysis  (CFA) 
was performed. Based on the results of EAT‑16, the 
four‑factor model was tested  [Table  5]. As it can be 
observed, the four‑factor model fitted the data well. The 
results indicated a reasonable fit. The results of the fit 
indices for this model are summarized in Figure 1.

Discussion
Eating disorders are serious disorders with high 
psychiatric and physiologic comorbidities which often 
appear with complicated and chronic periods. Preventing 
these types of disorders and identifying prone individuals 
are crucial for general health practice.[18] The EAT‑16 is a 
potentially useful short screening tool in this regard. The 
present study aimed to assess the psychometric properties 
of the Persian version of EAT‑16 in a nonclinical 
population of students. The results showed that four 
factors: self‑perception of body shape, dieting, food 
preoccupation, and awareness of food contents had an 

Table 2: Internal consistency (Cronbach’s alpha 
coefficients) for the EAT‑16 score and 4 subscales

Cronbach’s alphaNumber of items
0.88
0.68
0.78
0.81
0.76

16
3
5
4
4

EAT‑16 total
Self‑perception
Dieting
Food preoccupation
Food contents
EAT‑16=Eating attitude test‑16

Table 3: Means (standard deviations) and test-retest 
reliability the EAT‑16 score and four subscales

Time 1 Time 2 ICC P
EAT‑16 total 72.74 (12.05) 66.03 (13.18) 0.90 <0.01
Self‑perception 12.87 (3.12) 11.80 (3.05) 0.87 <0.01
Dieting 23.22 (4.20) 21.77 (4.38) 0.88 <0.01
Food preoccupation 18.83 (3.98) 15.67 (4.22) 0.83 <0.01
Food contents 17.80 (4.16) 16.77 (3.49) 0.87 <0.01
EAT‑16=Eating attitude test‑16; ICC=Intraclass correlation coefficient

Table 5: Goodness of fit indices for four‑factor model of EAT‑16
Fit indices χ2 df χ2/df RMSEA IFI CFI SRMR NNFI NFI GFI RFI AGFI
Quantity 440.99 97 4/54 0.08 0.92 0.92 0.07 0.91 0.91 0.85 0.88 0.78
AGFI=Adjusted goodness of fit index, CFI=Comparative fit index, EAT‑16=Eating attitude test‑16; GFI=Goodness of fit index, IFI=Incremental 
fit index, NFI=Normed fit index, NNFI=Nonormed fit index, RFI=RMSE=Root mean square error of approximation, SRMR=Standardized 
root mean square residual

Table 4: Convergent and divergent validity of the EAT‑16
Scale EAT‑16 Self‑perception Dieting Food preoccupation Food contents
EBQ‑18 0.58** 0.39** 0.52** 0.76** 0.09
DERS‑16 0.62** 0.54** 0.57** 0.51** 0.30**
Self‑compassion −0.46** −0.37** −0.45** −0.56** −0.31**
Self‑esteem −0.42** −0.34** −0.43** −0.46** −0.03
WEL‑SF −0.47** −0.36** −0.42** −0.59** −0.08
**Correlation is significant at 0.01 level. EAT‑16=Eating attitudes test‑16; DERS‑16=Difficulties in emotion regulation scale‑16; 
EBQ‑18=Eating beliefs questionnaire‑18; Self‑compassion scale (SCS) short‑form; Self‑esteem scale; WEL‑SF=Weight efficacy and 
lifestyle questionnaire: short‑form
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acceptable fit. These obtained results are also consistent 
with the examination of the factor structure EAT‑16 with 
a nonclinical sample.[23,39] The normal Chi‑square should 
be less than 3 for an appropriate model,[38] But in our 
study, χ2/df was greater than 3  (4.54), indicating a poor 
fit of the data to the original model. Because this test is 
very sensitive to sample size and could overestimate the 
lack of model fit accompanied by increasing sample size 
and a fixed number of degree of freedom, the χ2 value 
increases. This mark to the problem that plausible models 
might be rejected.[40] Assessment of multiple aspects of 
model fit using fit statistics not biased by the high sample 
size. We concluded that the literature‑based four‑factor 
model had an acceptable fit to our data in the CFA based 
on robust‑variance versions of CFI, NNFI, SRMR, and 
RMSEA, not Chi‑square tests. Test–retest reliability 
over  2  weeks with a sample of 31 university students 
yielded significant ICC for the EAT‑16 and subscales. The 
EBQ‑18 and DERS‑16 were used to evaluate convergent 
validities of the EAT‑16. According to the results, it 
was revealed that EAT‑16 and subscales had a positive 
correlation with EBQ‑18. These results are in consistent 
with other studies+.[35,41] EAT‑16 and subscales had a 
positive correlation with DERS‑16. These results are in 
consistent with other study.[42,43] To explaining the result, 
individual with eating disorders may have some personal 
vulnerability such as emotional‑  sensitive reactivity and 
experience of invalid response, which cause them to apply 
dysfunctional emotional strategy like rumination and 
thought suppression in response to negative affect. The 

results showed that EAT‑16 and subscales had a negative 
correlation with self‑compassion,[44,45] self‑esteem,[46,47] 
and eating self‑efficacy.[48‑50] To explaining the result, 
self‑efficacy is a significant factor which enables the 
individual to managing emotions and stressful situation 
successfully. it also helps to feel more effective and 
having more positive self‑evaluation. Self‑compassion 
can be seen as an emotional strategy in which negative 
feelings are viewed consciously and creates a sense 
of shared human experience in the individual. People 
with high self‑compassion are less likely to judge 
themselves negatively, and they are mindful about 
negative experiences. However, eating disorders patients 
who do not consciously deal with painful events blame 
themselves and consider themselves the only ones who 
suffer the most from the problems.[51] The results of the 
CFA supported the application of the four‑factor structure 
in a nonclinical population of students.

The main benefit of the research is its contribution to 
screening in nonclinical college samples. It is significant to 
note that this research has some limitations. First, all scales 
contained in this study were self‑report questionnaires. 
Therefore, correlations may have been inflated by common 
method variance. Second, eating attitudes were measured 
by self‑report and not verified by an assessment from 
a mental health professional. Third, the study sample 
was restricted to subjects with certain demographic 
characteristics: They were all university students and 
were often single, young, well‑educated, and male. This 
may lead to a problem of generalizing the results to the 
general population. The sample is not diverse adequate to 
be merely relied on as a normative reference in clinical 
decision making. In the present research, a short time and 
a small sample size were used for test–retest reliability. 
Thus, the psychometric properties of the EAT‑16 should be 
assessed in other communities and related sample groups. 
Subsequent research will be used for longer periods of time 
and greater sample sizes for test‑retest reliability. Future 
research is required to affirm its validity across different 
populations.

Conclusions
The Persian version of EAT‑16 showed good and reliable 
validity to measure eating disorders in a nonclinical 
population of students as well as the study supplements 
the literature on the cross‑cultural validity of this measure. 
Therefore, providing more support for the generalizability 
of the relation of eating attitudes and some previously 
studied psychopathologies. The results of this paper add 
to the existing literature on the relevance of the eating 
disorders that were measured by this questionnaire. The 
EAT‑16 promising results as a measure used in eating 
research and clinical practice. It is recommended to use the 
EAT‑16 in other studies. The EAT‑16 is a valid screening 
measure in nonclinical samples.

Figure 1: Construct validity of Persian version of eating attitude test‑16
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