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article under the CC-By-NC license. . Background: Wrong eating behaviors increase the risk of numerous chronic diseases.

Objectives: This study aims to determine the validity and reliability of the Mindful Eating
Questionnaire (MEQ) in the Iranian population.

Materials & Methods: In a validation study at the University of Guilan City, Iran, in 2019-2020.
First, the MEQ was translated based on the forward-backward method. After applying the changes
to the Persian version of MEQ (P-MEQ), 50 participants responded to the P-MEQ twice with an
interval of 3 weeks. Then, 384 Iranian students selected by the two-stage cluster sampling method
completed the P-MEQ to determine its construct validity. Sixty participants simultaneously filled
the P-MEQ and the Freiburg Mindfulness Inventory (FMI-SF) to determine concurrent validity. To
determine known-group validity, 23 very obese participants and a Body Mass Index (BMI) of over
35 kg/m?* were compared to individuals with a healthy weight (BMI: 18.5-24.9 kg/m?).

Results: The test-retest reliability of the P-MEQ was obtained as 0.59 for the total score, and it
ranged from 0.58 to 0.79 for the subscales. The first-order Confirmatory Factor Analysis (CFA)
results indicated that after removing four items with weak factor loading, the five-factor P-MEQ
model had appropriate goodness of fit (x*/df=2.516, RMSEA=0.067, AGFI=0.835, IF1=0.924,
& CFI=0.916). The second-order CFA revealed that the latent components of awareness,
distraction, disinhibition, emotional response, and external cues reflected the concept of higher
levels of mindful eating acceptably (y*/df=2.545, RMSEA=0.067, AGF1=0.825, [FI=0.912, &

Article info: CFI=0.905). However, there was a poor relationship between the total score of P-MEQ and
Received: 10 Jan 2022 : FMI-SF (=0.24, P=0.07).

First Revision: 25 Jan 2022 :  Conclusion: Regardless of concurrent validity, the Persian version of MEQ has proper construct
Accepted: 10 Mar 2022  validity, test-retest reliability, and internal consistency.

Published: 01 April 2022 :  Keywords: Mindfulness, Feeding behavior, Psychometrics, Body Mass Index

* Corresponding Author:

Sajjad Rezaei

Address: Department of Psychology, Faculty of Literature and Humanities, University of Guilan, Rasht, Iran.
Tel: +98 (911) 3390785, Fax: +98 (13) 33690385

E-mail: rezaei_psy@hotmail.com



http://cjns.gums.ac.ir
http://cjns.gums.ac.ir/
https://orcid.org/0000-0001-7292-9669
https://orcid.org/0000-0002-9455-5503
mailto:Rezaei_Psy@hotmail.com
https://doi.org/10.32598/CJNS.8.29.2
https://crossmark.crossref.org/dialog/?doi=10.32598/CJNS.8.29.2
http://cjns.gums.ac.ir/page/126/Open-Access-Policy
http://cjns.gums.ac.ir/page/126/Open-Access-Policy

i) Caspian Journal of
/ Neurological Sciences

Highlights

April 2022, Volume 8, Issue 2, Number 29

* The test-retest reliability of the Persian Version Mindful Eating Questionnaire (P-MEQ) was acceptable to good.

* The deleting of 4 items (4, 8, 14, and 25) due to obtaining the weak factor loading could improve the values of fit

indices.

* Internal consistency and stability over time of the P-MEQ score were acceptable.

* The first and second-order five-factor structural model of P-MEQ has a good fit in the Iranian population.

Introduction

indfulness is a quality of awareness,

indicating purposeful and non-judg-

mental attention to the present moment

[1]. Mindfulness reflects being in the

moment, without judging and com-
menting on what is happening, i.e., the experience of
pure reality without explanation [2]. Mindfulness helps
individuals understand that, although negative emotions
occur throughout life, they are not a fixed component
of personality and life. Therefore, mindfulness causes
the individual to choose thoughtful reactions instead of
abnormal responses to these events [3, 4]. This state of
mind is often learned through various methods of medi-
tation. This approach was introduced by Jon Kabat[|Zinn
(1970) after establishing a stress-reduction clinic at
Massachusetts Medical Center [2]. A brief definition
of mindfulness is accurate and non-judgmental aware-
ness of the present moment [5]. Evidence indicated that
mindfulness and its interventions have desirable effects
on various fields. Increasing mindfulness reduces psy-
chological distress and job stress and improves wellbe-
ing and quality of life [6-8]. It also enhances adaptability
and socio-emotional functioning [9].

Eating behavior is a part of nutritional psychology
related to nutrition-related factors and normative eat-
ing patterns [10]. Eating behavior is a broad term that
encompasses a wide range of eating behaviors, such as
food choice, motive, diet, eating habits, and eating dis-
orders [10, 11].

In nutrition, mindfulness can be used to describe a non-
judgmental awareness of bio-emotional feelings towards
eating or in a food-related environment; mindful eating
is a skill to lose or maintain weight by creating an aware-
ness of why a subject eats food. For example, mindful
eating can help identify and respond to satiety or not
respond to inappropriate eating clues such as advertis-

ing, fatigue, or anxiety. Mindfulness skills are cognitive
abilities, i.e., often distinguished from weight manage-
ment programs, such as meal planning, record keeping,
and food portion control [5]. Today, it is widely accepted
that healthy eating is the most critical tool for a healthier
life, preventing diseases, and coping with existing condi-
tions. Studies demonstrated that mindful eating is associ-
ated with healthier behaviors and less negative emotions
[12-16]. It plays a significant role in maintaining weight
in the long run [17].

Theoretically, three eating styles, including emotional
eating, eating based on external cues, and restrained
eating, are the main mechanisms associated with mind-
ful eating and depression. Emotional eating is eating in
response to negative emotions [18], i.e., an abnormal
response to stress [19]. It occurs when individuals pay
more attention to their emotions than hunger symptoms.
This is because they encounter difficulty distinguishing
the feeling of hunger from other states of physical arous-
al. [20]. Similarly, individuals have learned to use eat-
ing to respond to emotions to reduce emotional distress
[19]. Eating in response to external stimuli includes the
appearance of the food, its pleasant smell, and taste, re-
gardless of the feeling of satiety and inner hunger [21].
Restrained eating includes food intake or diet restric-
tions and checking the amount of food received based
on dietary rules instead of addressing the correct signs
of hunger and satiety [22]. Restrained eating is associ-
ated with positive outcomes, such as weight loss manage-
ment, and adverse outcomes, such as an increased risk of
eating disorders. These results are based on applying the
self-regulation methods [23]. Individuals with emotional
eating, individuals who eat based on external cues, and
restrained eaters ignore the signs of physical hunger and
satiety to guide their eating behaviors [24]. Mindfulness
is associated with reducing automatic behaviors and in-
creased self-regulation in eating behaviors [25], reducing
overeating and inappropriate eating behaviors [26, 27].
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Mindful eating is described as a state of non-judgmental
attention to emotional and bodily feelings when eating, i.c.,
suggested to help improve individuals’ eating behaviors
and weight loss. By connecting the mind and body, mindful
eating makes the individual aware of what they are eating
and how they are feeling [28]. It requires a subject’s full
awareness to distinguish between physical and emotional
hunger. This differentiates the body’s needs and determines
whether a subject has received enough food [29]. Aware-
ness of the act of eating makes eating more enjoyable,
which includes admiring the food’s shape, smell, and taste.
A mindful individual is aware that external factors are not
the leading cause of eating. Individuals who are less aware
of their eating habits are usually overweight and anxious,
have less control over their eating habits, and have higher
negative affections. Moreover, these variables can predict
eating disorders [29].

With the advancement of technology and lifestyle
changes, individuals have become increasingly inactive,
affecting their eating habits [30]. The main factors chang-
ing subjects’ eating habits include specific emotions, en-
vironment, and individual awareness [29]. Researchers
hypothesize that yoga exercises may lead to less weight
gain due to mindfulness skills learned in yoga teachings,
such as focusing on breathing, awareness of movements
while practicing it, and meditation. A valid and reliable
measure of mindful eating was required to examine
whether yoga increases mindfulness or mindful eating in
practice [5]. There are several mindfulness scales; how-
ever, none focuses on mindful eating [31-34].

Framson et al. [5] specifically developed a tool for
measuring mindful eating that its psychometric proper-
ties were explored among pregnant women [35], women
seeking weight reduction [36], and a sample of Malay-
sian overweight and obese adults [37]. According to pre-
vious studies, individuals with higher Body Mass Index
(BMI) present less mindfulness than those who practice
yoga and meditation. Besides, mindful eating is strongly
associated with yoga and exercise [38-40].

Mindfulness plays an influential role in treating and
assisting clinical and non-clinical groups. Mindfulness
has been used in various interventions. Thus, it is nec-
essary to prepare a valid and reliable tool to measure
mindful eating. Having a valid tool to measure mindful
eating can help nutrition and psychology researchers to
examine whether mindful eating skills are effective and
how these skills are acquired through practice and in-
tervention. It also reveals how mindful eating is related
to healthy eating behaviors and health consequences.
Therefore, the present study intended to translate and
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determine the psychometric properties of the Mindful
Eating Questionnaire (MEQ) in the Iranian population.

Materials and Methods
Design, translation, and procedure

The present descriptive cross-sectional study was based
on translation and validation of the questionnaire. The
first step to being assured of an admissible translation
quality involves selecting the best method for translating
the research tool. To translate the questionnaire, Wild et
al.’s [41] 10-stage model was selected [41]. For cultural
adaptation in the procedure of back translation, endeav-
ors were practiced by the translation group to consider
cultural equivalences (e.g. semantic, idiomatic, empiri-
cal, & perceptional). Pursuant to Wild et al. [41], the
first translation procedure step involves obtaining per-
mission from the instrument developer(s) to use it and
selecting the key-in-country individuals. Thus, permis-
sion to use the MEQ was received from its developers
(Celia Framson; Jeannette M. Schenk; Alyson Littman).
By key-in-country individuals, we mean those principal
coordinators who manage the procedure of translation
in the target country (i.e., first & second authors). Based
on the second stage of forwarding translation, the MEQ
was independently translated by two translators who
had university degrees in psychology. They were also
familiar with psychological interventions for obesity,
mindfulness, and yoga. Wild et al. [41] held that recon-
ciliation is necessary following forwarding translation.
Therefore, a panel including the members of the study
team was formed. The translation copies were discussed
compared, and their contradictions and differences were
specified. Then, they were corrected and integrated into
a single copy. The two translators were requested to co-
operate with the research concerning back translation.
The back translators were residents of Iran, held MA in
English and Persian, with a university degree in transla-
tion studies. They were also familiar with the translation
of psychological scales and questionnaires. Back trans-
lation review and harmonization were performed to en-
sure the conceptual equivalence. Therefore, the research
team members identified the problematic items while
studying the back translations.

Accordingly, the final Persian version of MEQ (P-
MEQ) was provided to 10 MA psychology students
to comment on the questions. Furthermore, possible
changes were made to make the questions more un-
derstandable and to confirm the formal validity of the
MEQ. Then, the final translation was reviewed by
members of the research team. Eventually, all the pro-
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cedures’ stages were written in a report, including the
taken measures [41].

Next, to determine the reliability of the P-MEQ retest,
it was completed by 50 students from two randomly se-
lected classes. After three weeks, the same individuals
filled the P-MEQ again. The variance obtained from the
first implementation of P-MEQ was used to determine
the sample size in the main study.

The participants in the main study included 384 college
students of the University of Guilan, one of the largest
universities in northern Iran (available at https://guilan.
ac.ir/home). These participants were selected by the two-
stage cluster sampling method in 2019-2020. Initially,
3 faculties at the main complex of the university (the
faculties of Literature & Humanities, Agriculture, Engi-
neering) were randomly selected. Then, the classes held
on the even days were randomly sampled, and all male
and female students of these classes were considered re-
spondents. The inclusion criteria for the college student
population included being a student at the University of
Guilan and willingness to cooperate in the project. The
exclusion criteria included reluctance to cooperate with
the researcher and the incompletion of the inventory

To meet the ethical requirements, the research partici-
pants were assured about their privacy and confidenti-
ality of the information. Moreover, the psychological
tests and physical measurements were performed anony-
mously. The study participants were also assured that the
collected data would be published as the group average.
To determine the sample size in the main study, the mean
estimation formula in the population was used [42]. By
placing the standard deviation obtained from the first
stage of P-MEQ evaluation in students as 0.277 based
on a pilot study of 50 subjects in the following sample
volume formula [42]; considering 99% confidence level
(z=2.58) and tolerable error (d) of 0.04 (about half a
point away from the real average), the sample size was
estimated as 320 people. The sample size was increased
to 384 subjects for accuracy, managing missing data, and
considering a 20% sample dropout.

/] 2
_ e SDT 258 (02777 0513 s,
&£ (0.04)? 0.0016

Final: 320+20% dropout=384

Cronbach’s alpha coefficient was used to determine
the internal consistency of P-MEQ and its subscales.
The Confirmatory Factor Analysis (CFA) was used to
evaluate the construct validity, confirm the dimensions
introduced by Framson et al. [5], and fit it with data ob-
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tained from the Iranian population. The scores were cor-
related with the short form of the Freiburg Mindfulness
Questionnaire (FMI) scores to determine the concurrent
validity of P-MEQ. These two questionnaires were filled
out by 60 randomly selected students simultaneously. Fi-
nally, to determine known-group validity, 23 very obese
participants (BMI: over 35 kg/m?) in a sports club in
Rasht City (northern Iran) for yoga and diet therapy were
selected by convenient sampling. Besides, their P-MEQ
scores were compared with the scores of healthy-weight
individuals (BMI: 18.5:25 kg/m?) by the Independent
Student t-test. All analyses were performed using SPSS
and AMOS. The applied tools in this study are as follows:

Mindful Eating Questionnaire (MEQ): This ques-
tionnaire is designed by Framson et al. [5] and contains
28 self-report items with 5 dimensions of mindful eating
(i.e., disinhibition, external cues, awareness, emotional
response, & distraction). The options are scored based
on a 4-point Likert-type scale, ranging from 1 (never/
rarely) to 4 (usually/always). A higher score on the MEQ
indicates better mindful eating. Framson et al. [5] report-
ed the Cronbach’s alpha coefficient of this questionnaire
between 0.64 and 0.83. The Cronbach’s alpha coefficient
of the whole questionnaire equals 0.64, suggesting the
acceptable reliability of the MEQ. Validity inspection
revealed that the MEQ scores were inversely related to
BMI greater than 30 kg/m?. Moreover, the scores of yoga
practitioners were higher than non-practitioner groups.

The Freiburg Mindfulness Inventory-Short Form
(FMI-SF): This 14-item inventory was developed by
Walach et al. [43]. The study participants must answer
questions based on a 4-point Likert-type scale, ranging
from 1 (never/rarely) to 4 (usually/always). Question 13
is scored reversely. The minimum score in this question-
naire is 14, and the maximum is 56. A higher score indi-
cates higher mindfulness. Walach et al. [43] reported the
Cronbach’s alpha coefficient of this inventory as 0.86.
Ghasemi Jobaneh et al. [44] reported Cronbach’s alpha
and test-retest reliability coefficients of FMI-SF equal to
0.92 and 0.83, respectively. The CFA results also con-
firmed the construct validity and the fit of the data with
the inventory structure.

Body Mass Index (BMI): BMI measures individuals’
weight proportionality to their height. This index is calcu-
lated by dividing the weight by the square of the person’s
height. It is used as one of the most reliable scales to mea-
sure the likelihood of being overweight or underweight.
The World Health Organization (WHO) considers BMI
below 18.5 kg/m? as being underweight or a sign of mal-
nutrition. On the other hand, an index above 25 kg/m? is
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considered overweight; over 30 kg/m?indicates obesity,
and higher than 35 kg/m? indicates morbid obesity [45].
Since 2000, the BMI has been recognized by the Cen-
ters for Disease Control and Prevention in the USA as
the best, simplest, and safest way to calculate weight and
assess a subject’s health and nutrition status [46].

Results
First sub-study: test-retest reliability (n=50)

Thirty female and 20 male college students (N=50)
with a MeantSD age of 20.62+4.20 years (age range:

Caspian Journal of
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18-43 years) participated in determining the reliability
of the retest. Pearson correlation coefficients data indi-
cated a moderate-to-strong relationship between the first
and second-order implementation of the subscales and
the total P-MEQ score with a 3-week interval (disinhi-
bition=0.68, external cues=0.58, awareness=0.65, emo-
tional response =0.79, distraction=0.64, & the total score
of P-MEQ=0.59). All coefficients were significant at the
P<0.0001. Moreover, the Paired Students t-test demon-
strated no difference between the first- and second-time
scores of P-MEQ (P>0.05). In other words, the P-MEQ
scores remained stable after 3 weeks and re-evaluation.

Table 1. The characteristics of research sample completing the P-MEQ (N=384)

Characteristics No. (%)
Female 276(71.9)
Gender
Male 108(28.1)
Single 343(89.3)
Married 39(10.2)
Marital status
Divorced 1(0.3)
Others 1(0.3)
Undergraduate 69(18.0)
Associate degree 11(2.9)
Educational level
BA 283(73.7)
MA 21(5.5)
<185 38(9.9)
18.6-24.9 248(64.6)
BMI, kg/m?
25-29.9 82(21.4)
>30 16(4.2)
No 66(17.2)
Walking habituation Yes 317(82.6)
Not reported 1(0.3)
No 290(75.5)
Professional sport
Yes 94(24.5)
No 290(75.5)
2 days per week 32(8.3)
Exercise intensity
3 days per week 54(14.1)
Everyday 8(2.08)
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Table 2. Correlation coefficients between demographic characteristics and the scores of P-MEQ subscales (N=384)

Characteristics MeaniSD 1 2 3 4 5 6 7 8 9

1. Agey 21.6644.20 1

2. Height, cm 167.79+9.04 -0.012 1

3. Weight, kg 64.71+13.28 0.209" 0.566™ 1

4. BMI, kg/m? 22.90+3.85 0.265" 0.030 0.836™ 1

5. Awareness 2.7240.51 0.018 0.050 0.009 -0.008 1

6. Distraction 2.84+0.63 0.006 -0.025 -0.067 -0.057 -0.041 1

7. Disinhibition 2.95+0.51 -0.056 -0.228™ -0.290" -0.191" 0.016 0.066 1

8. Emotional response 2.9740.66 0.078 -0.056 -0.039 -0.020 -0.133™ 0.197" 0.290 1

9. External cues 2.24+0.52 0.016 0.085 0.094 0.063 0.405" -0.106" -0.204" -0.374" 1
10. P-MEQ total score 2.75%0.26 0.031 -0.073 -0.124" -0.092 0.470™ 0.554™ 0.488" 0.509" 0.227"
"P<0.05; " P<0.01; P-MEQ: Persian Mindful Eating Questionnaire. r//\ CINS

Second sub-study: Confirmatory factor analysis
and other psychometric indices (N=384)

The demographic characteristics of the study partici-
pants are listed in Table 1. Three Hundred Forty-Eight
students with a Mean+SD age of 21.67+4.20 years par-
ticipated in the study (age range: 18-58 years). Sixty-Six
individuals were not interested in walking, and the av-
erage walking hours in those who were interested was
5.9145.10, ranging from 1 to 30 hours per week.

Table 2 lists the matrix of correlation coefficients be-
tween demographic characteristics and the scores of P-
MEQ subscales. Notably, there was a positive and sig-
nificant correlation between the total score of P-MEQ
and its subscales (all at P<0.0001), and the most robust
relationship is associated with the distraction subscale
(r=0.554). The relationship between the total score of P-
MEQ and other demographic variables was negligible.

The P-MEQ factors were extracted by the first- and
second-order Confirmatory Factor Analysis (CFA) by
Maximum odds estimation method and based on the
goodness of fit indices in Structural Equation Modeling
(SEM), including Chi-square ()?), Chi-square/degree-
of-freedom ratio (normalized Chi-square CMIN/DF),
Adjusted Goodness-of-Fit Index (AGFT) >0.8, Parsimo-
nious Comparative Fit Index (PCFI) >0.50, Compara-
tive Fit Index (CFI) >0.90, Incremental Fit Index (IFI)
>0.90, and Root Mean Square Error of Approximation
(RMSEA) <0.05 using AMOS [47]. Hoelter’s index
was used to evaluate the adequacy of the sample size at

the levels of 0.05 and 0.01 [48]. Moreover, according to
Kline [49], the minimum sample size for CFA is n=200,
and 384 individuals were examined in this study. In the
second-order factor analysis, it is assumed that the la-
tent variables extracted in the first stage reflect a certain
concept and can represent a more general concept at a
secondary and higher level [50].

Convergent and divergent validity

The convergent and divergent validity of the MEQ
construct was measured by Fornell and Larcker’s [51]
approach using Average Variance Extracted (AVE),
Maximum Shared Squared Variance (MSV), and Aver-
age Shared Square Variance (ASV). The AVE must be
greater than 0.5 to establish convergent validity and to
confirm divergent validity, MSV and ASV must be be-
low AVE [52].

Reliability

To evaluate the internal consistency of the MEQ, Cron-
bach’s alpha, Omega McDonald, and Theta coefficients
were estimated, and disinhibition and awareness compo-
nents >0.7 were considered appropriate [53]. However,
the other three components’ values were <0.7. There is
a relationship between the number of items that make
up a scale (the length of the scale) and the Cronbach’s
alpha coefficient; thus, a possible reason for the low co-
efficient of internal consistency of external cues, emo-
tional response, and distraction is the limited number of
their constituent items. Therefore, following Cox and
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Table 3. Fit indices of the first- and second-order confirmatory factor analysis of the MEQ

RMSEA Hoelter’s Hoelter’s
CFA 2 df P CMIN/df PCFI  AGFI IFI CFI
X / (90%CI) P<0.01  P<0.05
First-order 0.065
structure 922.39 340 <0.001 2.713 (0.065-0.076) 0.566 0.812 0.838 0.829 142 149
First-order after 0.067
structure modifi- 656.64 261 <0.001 2.516 . 0.623 0.835 0.924 0.916 156 165
/ (0.060-0.073)
cation
Second-order 0.067
after structure 677.09 266 <0.001 2.545 p 0.625 0.825 0.912 0.905 154 162
e s (0.061-0.074)
modification
UCINS

P-MEQ: Persian Mindful Eating Questionnaire; CFA: Confirmatory Factor Analysis; CMIN/DF: Chi-square/Degree-of-Freedom
ratio; RMSEA: Root Mean Square Error of Approximation; PCFI: Parsimonious Comparative Fit Index; AGFI: Adjusted Goodness-
of-Fit Index; IFI: Incremental Fit Index; CFI: Comparative Fit Index; Hoelter's Index.

Fit indices: PCFI (>0.5), AGFI (>0.8), CFL, IFI (>0.9), RMSEA (<0.08), CMIN/DF (<3 good, <5 acceptable), Hoelter's (>75) [49]

Ferguson [54], the mean inter-item correlation method is
preferred [54]. According to them, an acceptable scale is
the one that the internal correlation of its items varies be-
tween 0.20 and 0.40. The mean correlation between the
constituent items of external cues, emotional response,
and distraction was 0.36, 0.27, and 0.31, respectively.
Accordingly, these components also have acceptable re-
liability. Construct Reliability (CR) was then calculated
using CFA. Construct reliability or factor consistency is
an alternative to Cronbach’s alpha coefficient in SEM
analysis, and construct reliability greater than .7 was
considered appropriate [52].

Univariate and multivariate data distributions were ex-
amined separately to investigate the normal distribution
and outliers. The presence of multivariate outliers was
investigated using the Mahalanobis d-squared method
(P<0.001). Furthermore, Mardia’s coefficient assessed
the multivariate normal distribution (>20). Moreover,
multicollinearity was tested by VIF [49, 55].

The improved first-order factor analysis data indicated
that the goodness-of-fit index of chi-square was equal
to ¥*(261)=656.54 (P<0.001). Then, other indices were
examined to evaluate the fitness of the model (RM-
SEA=0.067, PCFI=0.623, AGFI=0.835, 1FI=0.924, &
CFI=0.916); all indices confirmed the goodness of fit of
the model (Table 3 & Figure 1) [49]. After examining the
first-order CFA model and identifying the components of
the MEQ construct, the second-order factor analysis was
performed by SEM to measure the concept “if the num-
ber of components is in the general concept of MEQ”.
The second-order CFA fitness indicators vs. the first-
order CFA model are presented in Table 3. Figure 2 illus-
trates the SEM model and CFA of the MEQ construct in
the factor loading mode with standardized coefficients.

The values of the obtained factor loadings were >0.4 and
significant at the level of 0.001 for all MEQ items except
items 4, 8, 14, and 25, i.e., removed from the analysis.

Convergent and divergent validity data

According to Table 4, in the first-order CFA analysis,
the AVE of all factors is greater than 0.5, and the AVE
per factor is greater than its ASV and MSV. The results
revealed that the MEQ construct has a good convergent
and divergent validity. Moreover, in the second-order
CFA, AVE is greater than 0.5, which confirms the con-
vergent validity. Table 4 lists that the internal stability
and CR (>0.7) of the four extracted P-MEQ factors are
confirmed.

Third sub-study: Concurrent validity (n=56)

In the concurrent validity phase, 42 female and 14 male
students (n=56) with a Mean+SD age of 22.12+2.85
years were present (age range: 18-37 years). Pearson
correlation coefficient results signified a poor correlation
between the total score of P-MEQ and the total score of
FMI-SF (r=0.24, P=0.07). After removing the identified
items with poor factor loading in CFA (items 4, 8, 14,
and 25,), the Pearson correlation analysis again revealed
a weaker relationship between the revised P-MEQ and
the total FMI-SF score (r=0.08, P=0.55).

Fourth sub-study: Validity of known groups

In this study, 30 participants (15 males & 15 females)
with normal BMI (18.5 to <25) were compared with 23
very obese participants (18 females & 5 males; BMI:
>35.0 kg/m?) concerning P-MEQ subscales. The inde-
pendent student t-test (Table 5) reveals that the obese
group had lower scores in distraction, disinhibition,
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Figure 1. The structure of MEQ: the modified model of first-order confirmation factor analysis

and emotional response subscales than normal people.
However, the same group achieved better awareness
and external cues subscales scores than healthy subjects.
However, these two groups were not different in the total
P-MEQ scores (Table 5).

Discussion

The present study intended to translate and determine
the psychometric features of the Persian version of MEQ
in the Iranian population. The test-retest reliability of the
total P-MEQ after 3 weeks was equal to 0.59, and that of

w| =l &
*m

EREEEEHEE

JNS

the disinhibition, external cues, emotional response, and
distraction was in the range of 0.58 to 0.79. This result
is not comparable with Framson et al. [5] because their
study did not calculate such an index. The results of this
study were consistent with those of Abbaspoor et al. [36]
on Iranian women who were seeking weight reduction.
Test-Retest reliability was obtained as poor to fair in
Malaysian adults with overweight and obese [37] for the
MEQ dimensions (between 0.26 and 0.45); however, it
was strong (r=0.85) in a sample of pregnant women [35].
The strong result in the Apolzan et al.’s study [35] was
due to the evaluation of a more homogeneous sample,
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and obtaining weaker results in the Abdul Basir et al.’s
study [37], compared to the present study was due to
the 8-week interval to determine the stability over time.
However, the result of this research in the Iranian popu-
lation suggests that the repeatability of P-MEQ results
can be trusted over time.

The construct validity of P-MEQ was evaluated
through CFA. The analysis results showed that items 4,
8, and 14 from the external cues and item 25 of disinhibi-
tion had a weak factor loading and were excluded from
the CFA. The possible justification for omitting these
items is the particular structure of two-stage scoring, es-
pecially items 4 and 8, and the lack of conceptual com-
monalities of these four questions with the latent factor
related to it in the Iranian population. After deleting these

4 questions and freeing some covariance errors terms in
Figure 1, the 5-factor model of the first-order P-MEQ
demonstrated a good fit with the factors introduced by
Framson et al. [5] (i.e., awareness, distraction, disinhibi-
tion, emotional response, & external cues). The second-
order CFA also confirmed that the 5 factors of mindful
eating in the Iranian population could be interpreted in
terms of the general concept of MEQ (Figure 2). Con-
sistent with this study, Abbaspoor et al. [36] among
women seeking weight reduction through exploratory
factor analysis indicated that MEQ is divisible to the
same dimensions as Framson et al. [5] claim. However,
a study among overweight and obese adults in Malay-
sia revealed that MEQ has 7 components. Cross-cultural
and linguistic differences may influence achieving such
discrepant results [37].
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Table 4. The convergent and divergent validity, internal consistency, and constructs reliability of MEQ

First-Order Second-Order
Factors a 0 Q CR

AVE Msv ASV AVE CR
Disinhibition 0.731 0.726 0.724 0.897 0.558 0.211 0.035
Awareness 0.718 0.712 0.709 0.872 0.501 0.193 0.034

External cues 0.659 0.654 0.656 0.799 0.505 0.211 0.055 0.504 0.831

Emotional response 0.536 0.531 0.529 0.806 0.517 0.129 0.038
Distraction 0.583 0.577 0.580 0.754 0.516 0.072 0.012

@ CINS
P-MEQ: Persian Mindful Eating Questionnaire; a: Cronbach’s alpha coefficients; 0: theta coefficient; Q: McDonald omega coef-
ficient; CR: Construct Reliability; AVE: Average Variance Extracted; MSV: Maximum Shared Squared Variance; ASV: Average

Shared Squared Variance.

Cronbach, McDonald’s omega, and Theta alpha coeffi-
cients were suitable for the awareness and disinhibition
factors after removing items with low factor loadings.
However, this coefficient was <0.70 for other subscales.
This result of reliability analysis may be due to the lim-
ited number of items within each factor. Therefore, fol-
lowing Cox and Ferguson [54], the mean correlation of
the items was used to determine the P-MEQ reliability,
which was obtained in the 0.20-0.40 range for distraction,
emotional response, and external cue subscales. In pre-
vious studies, Cronbach’s alpha coefficient of 0.64 [37]
and 0.56 [35] was reported for the MEQ total score. The
same coefficient for MEQ components in women seek-
ing weight reduction was measured as 0.73-0.81 [36].
In Framson et al.’s [5] study, the distraction factor had a
Cronbach’s alpha coefficient below 0.70. However, the
mean Cronbach’s alpha coefficients of the 5 subscales in
their study (a=64) were interestingly consistent with the
mean of the same coefficients in the present study (see
Table 4). These results indicate that P-MEQ has good
internal coherence. This tool’s internal consistency is at
least acceptable [49], and each item measures a similar
concept and structure.

The findings as to concurrent validity indicated that
the total P-MEQ scores lacked an acceptable correlation
with the total FMI-SF scores even after removing the
items with low factor loading. Although the Persian ver-
sion of FMI-SF acquired good psychometric properties
in the Iranian population, it did not significantly correlate
with P-MEQ in this study (r=0.24). Therefore, the con-
current validity of P-MEQ was not confirmed. In con-
trast to the present study, the results of Beshara et al. [12]
in North Australia indicated that high mindfulness scores
were associated with mindful eating, and more mindful

eating was associated with choosing smaller portions of
high-energy foods. In a student population, Jordan et al.
[13] outlined that high levels of mindfulness are associ-
ated with a greater tendency to choose fruit instead of
confections and adopt healthier eating behaviors. More-
over, Apolzan et al. [35] reported acceptable concurrent
validity for MEQ through its correlation with Mindful
Attention Awareness Scale (MAAS) scores in a sample
of pregnant women.

To justify these disparities with the P-MEQ study, it is
noted that the majority of the participants in this study had
normal BMI; therefore, these individuals do not feel re-
strained in eating. Therefore, there may be no concurrence
between mindfulness and mindful eating. Moreover, most
Asian countries (including Iran) transition from tradi-
tional to Western and machine lifestyles. Accordingly, the
interest in fast foods is growing [56, 57]. With the indus-
trialization and development of societies, physical activi-
ties decline significantly, including occupational and in-
teractive activities. Concurrently, there is a shift in eating
habits from traditional vegetarian and carbohydrate diets
to high-fat types. Lifestyle alternations in these communi-
ties have increased the prevalence of overweight and obe-
sity [30]. Wrong eating habits can dominate rapid eating
habits, and a person’s mindfulness may not be affected by
wrong eating habits. Therefore, a mindful person may not
be mindful of their eating behavior.

The evaluation results of the known group’s validity
indicated that the group with normal BMI obtained bet-
ter scores in distraction, disinhibition, and emotional re-
sponse than the group with a BMI of >35 kg/m? (very
obese). Furthermore, the obese group acquired a better
awareness and external cues than the normal BMI group.
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Table 5. Independent t-test to compare participants with healthy BMI (n=30) and obese group (n=23)

95% Confidence Interval

Characteristics Groups MeanSD df P
Lower Upper

Healthy 2.52+0.61

Awareness -3.147 51 0.003 -0.83179 -0.18384
Obese 3.03+0.53
Healthy 2.90+0.68

Distraction 2.229 51 0.030 0.04187 0.80161
Obese 2.47+0.68
Healthy 2.98+0.45

Disinhibition 5.205 51 0.0001 0.40312 0.90938
Obese 2.324£0.45
healthy 2.85+0.67

Emotional response 4.313 51 0.0001 0.41251 1.13086
Obese 2.08+0.60
Healthy 2.20+0.55

External cues -5.909 51 0.0001 -1.16214 -0.57272
Obese 3.07+0.49
Healthy 2.69+0.24

P-MEQ total score 1.497 51 0.140 -0.03234 0.22211
Obese 2.59+0.20

Some obtained findings are consistent with the Malay-
sian version [37]. These results reveal that obese people
in the study who exercise to lose weight in the sports
clubs are more aware of food’s taste, appearance, and
psychological effects. They also recognize clues that
encourage them to eat more. These mindfulness skills
may have been developed through the mindful efforts
of obese people and their coaches. However, compari-
sons between the two groups suggested that very obese
populations had a busier mental space when eating than
those with a healthy BMI. Their behavioral inhibitions
are weaker when complete, and they stop eating later.
They are more likely to be trapped by emotional factors
that encourage more eating. These results suggest that
implementing therapeutic interventions to reduce dis-
traction and disinhibition and improve emotion regula-
tion skills may help lose weight. The results highlighted
that practicing yoga and meditation, which include com-
ponents of mindfulness, constructively impact reduc-
ing fatigue, increasing body awareness, and managing
patients’ stress [8]. It can also be associated with lower
BMI [38-40].

The study population was mainly restricted to uni-
versity students. Therefore, generalizing the obtained
results to other critical clinical populations, such as
patients with eating disorders, people at risk of over-

CINS

weight, and obesity, is not logical. There was no sig-
nificant difference between the healthy and very obese
groups regarding the total P-MEQ score. The collected
results revealed no cut-off point for differentiating indi-
viduals with poorer mindful eating status. It is suggest-
ed to find a cut-off point by improving and rewriting
the items and adding the cultural factors of West Asia
in the Persian version of MEQ for screening groups at
risk of obesity. Moreover, there may be gender differ-
ences in mindful eating and eating behaviors neglected
in this study. Therefore, future studies can evaluate and
compare the gender-wise invariance of structural and
confirmatory models of the P-MEQ.

The third wave of psychological therapies is mainly
focused on the concept of mindfulness [58]. Mindful-
ness is a process that reduces negative emotions and
symptoms of various disorders, including obesity and
eating disorders [14-16]. The results of this study are ap-
plicable in psychological wellbeing, treating eating dis-
orders, obesity, and related problems. Undoubtedly, the
development of efficient tools for evaluating clients and
monitoring the process of therapeutic interventions is an
essential step in recognizing and measuring mindful eat-
ing behavior in the clinical domain.
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Conclusion

The Persian version of MEQ has appropriate face va-
lidity, test-retest reliability, and internal consistency.
Four items were removed from the Persian version due
to poor factor loadings. The first and second-order 5-fac-
tor structural model of the P-MEQ has a good fit in the
Iranian population. However, the concurrent validity of
this questionnaire was not confirmed.
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