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Abstract

Background: Previous research suggests that restrained eating is problematic in Lebanon and is associated with
the occurrence of clinically diagnosed eating disorders. Because of the alarming prevalence and severity of these
disorders, the aim of this study is to investigate factors that may contribute to restrained eating in adults among a
representative sample of the Lebanese population.

Methods: This is a cross-sectional study conducted between January and May 2018; 811 adult participants were
enrolled from all Lebanese districts. The Dutch Restrained Eating scale was used to measure body disturbance. The
factors that were assessed in the questionnaire were body dissatisfaction, self-esteem, perceived stress, anxiety,
depression, emotion regulation, emotional eating and adult attachment styles.

Results: The mean age of the participants was 27.59 ± 11.76 years, and included 66.5% females. In the absence of a
cutoff value for the Dutch Restrained Eating scale, we took the median (2.6) as the cutoff value. The results showed
that 391 (48.3%) had restrained eating. The Dutch Restrained Eating scale items converged over a solution of one
factor that had an Eigenvalue over 1, explaining a total of 60.69% of the variance (Cronbach’s alpha was high =
0.928). The linear regression results, taking the Dutch restrained eating scale as the dependent variable, showed
that being a female (Beta = 0.31), increased age (Beta = 0.01), higher body mass index (Beta = 0.01), an intermediate
monthly income (Beta = 0.25), higher body dissatisfaction scores (Beta = 0.03), higher adult anxiety attachment style
(Beta = 0.008), higher emotion regulation cognitive reappraisal facet (Beta = 0.01), feeling pressure from TV/magazine
to lose weight (Beta = 0.45) and practicing sport activities (Beta = 0.41) were associated with higher restrained
eating scores.
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Conclusion: Our findings show that numerous factors are associated with restrained eating in the Lebanese
community. They include body dissatisfaction, cognitive reappraisal, female gender, eating attitudes, social media
pressure and adult attachment. Therefore, the development of prevention strategies directed at an improved body
image perception and increasing knowledge about factors that might influence this body image and critical
thinking regarding media images is warranted, with the ultimate goal of promoting healthier choices in the
Lebanese population.

Keywords: Restrained eating, Body dissatisfaction, Attachment, Emotional eating

Introduction
Eating disorders are classified as the third most preva-
lent chronic disease among young females in the United
States [1]. In Lebanon, a study published in 2017 showed
that bulimia nervosa (46.1%), followed by anorexia ner-
vosa (39.4%) and binge eating (14.4%) were the most
common eating disorders [2], with these numbers ex-
pected to grow each year.
The restrained eating theory was first introduced by

Herman and Mack who described the predisposition of
individuals to limit food consumption to reach weight
loss [3]. However, several studies have suggested that
chronic or excessive restriction may have a rebound ef-
fect and actually cause weight gain [4, 5] due to the dis-
inhibition of eating behaviors in the presence of life
stressors compared to when not distressed [6]. In fact,
certain events such as stress [7] or pleasurable foods [8]
may disrupt the individual’s intent to diet. Consequently,
repetitive successions of restrained eating and disinhib-
ition may lead to a vulnerable weight cycle [9]. In
Lebanon, one study showed that 30% of university stu-
dents tried to lose weight although 71% did not have
weight excess [10], whereas a second one showed that
52.9% of young adults wanted to lose weight, despite
only 6.1% of them being overweight [11]. This previously
conducted research suggests that restrained eating is
problematic in Lebanon and is worthy of further investi-
gation into the factors that lead to restrained eating in
this population. Below is a discussion of past research
on potential factors that have shown to predict re-
strained eating in other populations, particularly in
Western societies in the United States and Europe. Sev-
eral socio-demographic factors are implicated in the de-
velopment and maintenance of eating disorders. Being a
female, earning an intermediate to high income, having
a low education level and increased physical activity have
been associated with higher restrained eating behaviors
[12]. Moreover, although research on eating disorders
has focused on children and young adolescents, recent
studies have demonstrated that eating disorders are be-
coming increasingly common at midlife or beyond [13].
It is well established that BMI influences eating and
weight directed patterns. Past research has demonstrated

that higher BMI is associated with increased restraint
and emotional eating [14, 15], including a study con-
ducted in Lebanon [16]. Furthermore, studies have re-
vealed the significance of interpersonal relationships as a
development and maintaining feature in eating disorders
[17, 18]. Kiriike et al. conducted a study in 2014 suggest-
ing a positive link between married women and disor-
dered eating, due to the major role of marital discord
[19]. Virtually all eating disorders concepts refer to body
image, defined as “self-appraisals and emotional experi-
ences about one’s physical appearance” [20]. Body dissat-
isfaction, defined as “negative feelings about the body”,
has significant repercussions on one’s psychological
functioning and quality of life and characterizes individ-
uals with eating disorders [20]. It appears to be associ-
ated with one’s attempts to restrain eating [21]. Body
shape concerns are even more prevalent than eating dis-
orders among females than males [22]. Although the
intention to control the weight is present, restrained
eaters often fail in pursuing their diet and frequently
consume larger quantities of high-fat foods that they
normally forbid themselves from eating [23]. Research
revealed that the individual’s satisfaction with his/her
body image fluctuates, especially in people with concerns
about their weight and shape [24].
Parents, family members and friends may pressure a

person to seek a thin ideal body [25]. Same applies for
the media, including but not limited to newspapers,
magazines, TV, Internet, etc. [26], with previous research
supporting an association between media pressure and
the development and treatment outcomes of eating dis-
orders [27]. The attachment theory is recognized for its
high value in multiple areas of psychological functioning.
Its concept is commonly used in emotional, social, and
interpersonal problems and was associated with the de-
velopment and maintenance of eating disorders and psy-
chological disorders, such as anxiety, self-esteem, and
depression [28]. On another hand, people instinctively
use emotion regulation strategies to deal with stressful
situations multiple times during each day. Individuals
capable of regulating their feelings in a flexible way have
the abilities to experience, distinguish, reduce and con-
trol these affective states [29]. It has been suggested that
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individuals resort to inappropriate eating behaviors as an
escape route and a way to reduce negative emotions,
due to a lack of effective coping strategies [30]. Self-
esteem was also linked to restrained eating and was
found to be a mediating factor between body dissatisfac-
tion and restrained eating [31]. Many psychological indi-
cators have been linked to eating pathology, including
stress, anxiety and depression [32, 33]. Emotion is also
considered as an important psychological factor that can
be differentially induced by or related to stress and con-
sequently can affect the eating behavior outcomes [34].
One hypothesis to explain the correlation between stress
and restrained eating is that stress is a cognitive de-
manding task that requires a big mental capacity from
the restrained eater to the point that he/she no longer
thinks about restricting their eating [35]. In a previous
study conducted in Lebanon, the relationship between
body dissatisfaction and restrained eating was signifi-
cantly affected by anxiety but not by depression or stress
[36]. In view of all what has been said and in view of the
lack of data concerning restrained eating in Lebanon, we
decided to conduct this study in order to linguistically
validate the Dutch Restrained Eating scale in Arabic and
evaluate the factors shaping restrained eating among an
adult representative sample of the Lebanese population.

Methods
Participants
This cross-sectional study, conducted between January
and May 2018, which enrolled 811 community dwelling
adult participants using a proportionate random sample
from all Lebanese governorates (Beirut, Mount Lebanon,
North, South and Bekaa). Each governorate is divided
into Caza (stratum); two villages were randomly selected
from the list of villages provided by the Central Agency
of Statistics in Lebanon. Participants were randomly se-
lected from each village. In each selected village the
questionnaire was distributed randomly to the house-
holds, based on random sampling technique to select
the included house. Those who accepted to participate
in the study were invited to fill out the questionnaire.

Minimal sample size calculation
The sample size was calculated using Epi-Info by consid-
ering a population size of 6.000.000 Lebanese, an as-
sumed prevalence of 50% of restrained eating among the
general population in the absence of similar studies in
the country and a 95% confidence level. The minimal
sample size needed was 384.

Questionnaire
The interview was done in the participant’s house and in
Arabic, the native language of Lebanon. The first part
assessed the sociodemographic details of the participants

(age, gender, marital status, educational level, monthly in-
come (divided into four levels: no income, low income <
1000 USD; intermediate income 1000–2000 USD; and high
income > 2000 USD)). The body mass index (BMI) was cal-
culated by dividing the person’s self-reported weight (in Kg)
by the self-reported height in meters squared (m2). Alcohol,
tobacco and caffeine intake as well a family history of eating
disorders were categorized into dichotomous variables (yes/
no). Also, questions about “receiving comments from the
family concerning losing weight”, “being insulted”, “being
physically abused”, and “being sexually abused” were cate-
gorized into dichotomous variables (yes/no). Information
about the use of illegal drug substances use/addiction were
self-reported by each participant. The physical activity
index, based on responses to a series of questions about the
intensity, frequency and duration of participation in leisure-
time physical activity, is a frequently used indicator of phys-
ical activity at the population level. The Total Physical Ac-
tivity Index was calculated by multiplying the intensity,
duration and frequency of daily activity [37].
The final part included the scales used in this study

as follows:

Dutch restrained eating scale
The Dutch Restrained Eating Scale is a ten-item scale
that assesses the frequency of dieting behaviors by using
a five-point Likert scale, ranging from 1 (never) to 5 (al-
ways). Examples given of the asked questions: “When
you have put on weight, do you eat less than you usually
do?”, “Do you watch exactly what you eat?”, “Do you de-
liberately eat less in order not to become heavier?”, “Do
you take into account your weight with what you eat?”.
The score for this scale was obtained by dividing the
total items score by the total number of items. A higher
score would indicate a higher degree of restrained eating
[38]. In this study, the Cronbach’s alpha was 0.928.

Body dissatisfaction subscale of the eating disorder
inventory-second version (EDI-2)
The EDI-2 is a 91 item self-report instrument that is
used to assess psychological characteristics relevant to
eating disorders [39]. It consists of 11 subscales: (1) drive
for thinness, (2) bulimia, (3) body dissatisfaction, (4) in-
effectiveness, (5) perfectionism, (6) interpersonal dis-
tress, (7) introspective awareness, (8) maturity fears, (9)
asceticism, (10) impulse regulation, (11) and social inse-
curity [39]. Examples given of the asked questions: “I
find my thighs too big”, “I find my hips too wide ”, “I
find my hips just on the right size”, “I find my thighs just
on the right size”. In the present study, the body dissatis-
faction score was measured from the eating disorder in-
ventory (EDI-2) subscale. The scale assesses the levels of
dissatisfaction with the overall body shape and specific
body parts. The body dissatisfaction subscale consists of
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nine items, measured in 4-point Likert scales, ranging
from 0 (sometimes, rarely, never) to 3 (always). Five
questions were reversed while doing the score calcula-
tion. The total score was calculated by summing the
nine items. The total score ranged from 0 to 27. Higher
scores are indicative of greater body dissatisfaction [39].
In this study, the Cronbach’s alpha was 0.779.

The Rosenberg self-esteem scale
The Rosenberg self-Esteem scale is composed of ten
items and is used to assess beliefs and attitudes regard-
ing general self-worth. The answers were graded using a
four point Likert scale, with answers ranging from 1
(strongly disagree) to 4 (strongly agree). Examples given
of the asked questions: “On the whole, I am satisfied
with myself”, “I feel I do not have much to be proud of”,
“I certainly feel useless at times”, “I wish I could have
more respect for myself”. Five questions (3, 5, 8, 9, and
10) were reversed while doing the score calculation. The
total score is calculated by summing the 10 items. The
scale ranged from 10 to 40. Higher scores would indicate
higher self-esteem [40]. In this study, the Cronbach’s
alpha was 0.759.

Perceived stress scale (PSS)
The PSS is a ten-item scale widely used for measuring the
perception of stress during the last month [41]. The ques-
tions answers ranged from never (0) to almost always (4).
Items 4, 5, 7, and 8 are reversed items. Examples given of
the asked questions: “In the last month, how often have
you been upset because of something that happened unex-
pectedly?”, “In the last month, how often have you felt
confident about your ability to handle your personal prob-
lems?”, “In the last month, how often have you found that
you could not cope with all the things that you had to
do?”, “In the last month, how often have you felt difficul-
ties were piling up so high that you could not overcome
them?”. The total score was calculated by summing the 10
items, with higher scores indicating more perceived stress
[41]. The total score ranged from 0 to 40. In this study,
the Cronbach’s alpha was 0.709.

Hamilton anxiety rating scale (HAM-A)
The HAM-A is one of the first rating scales to measure
the severity of perceived anxiety symptoms. It consists of
fourteen symptom-defined elements, identifying both psy-
chological and somatic symptoms. Each item is scored on
a basic numeric scoring of 0 (not present) to 4 (severe).
Examples given of the items: “Anxious mood”, “Insomnia”,
“depressed mood”, “fears”. The total score, calculated by
summing the 14 items, ranged from 0 to 56, with higher
scores indicating higher anxiety [42].The validated version
of this scale was used in this study [reference: Souheil
Hallit, et al., Clinical Epidemiology and Global Health,

https://doi.org/10.1016/j.cegh.2019.02.002]. In this study,
the Cronbach alpha’s was 0.912.

Hamilton depression rating scale (HAM-D)
The HAM-D, validated in Arabic [43], was used to as-
sess the severity of depression in patients who are
already diagnosed as depressed. Examples given of the
items used: “depressed mood”, “feelings of guilt”, “sui-
cide”, “insomnia initial”. The total score is based on the
sum of the first 17 items. Higher scores would indicate
higher depression [44]. In this study, the Cronbach’s
alpha was 0.879.

Emotion regulation Questionnaire (ERQ)
The ERQ, a ten-item scale, is used to measure respon-
dents’ tendency to regulate their emotions in two ways:
(1) Cognitive Reappraisal and (2) Expressive Suppres-
sion. Answers scores ranged from 1 (strongly disagree)
to 7 (strongly agree). Examples given of the asked ques-
tions: “When I want to feel more positive emotion (such
as joy or amusement), I change what I’m thinking
about”, “When I’m faced with a stressful situation, I
make myself think about it in a way that helps me stay
calm”, “When I want to feel more positive emotion, I
change the way I’m thinking about the situation”, “When
I am feeling negative emotions, I make sure not to ex-
press them”. The sum of items 1, 3, 5, 7, 8, 10 make up
the Cognitive Reappraisal facet and the sum of items 2,
4, 6, 9 make up the Expressive Suppression facet. Each
facet’s scoring is kept separate. The higher the scores,
the greater the use of the emotion regulation strategy
[45]. In this study, the Cronbach’s alpha values for the
Cognitive Reappraisal facet and for the Expressive Sup-
pression facet were 0.744 and 0.732 respectively.

Emotional eating scale (EES)
The EES scale is composed of twenty five items, with
three derived subscales: anger, anxiety and depression.
Participants rate the extent to which certain feelings lead
to the urge to eat, using a five point Likert scale ranging
from 0 (no desire to eat) to 4 (an overwhelming urge to
eat). Examples given of the asked items: “Resentful”,
“discouraged”, “rebellious”, “worried”. The total score is
calculated by summing the answers of all items. The
highest possible score is 100. Higher scores indicate a re-
liance on using food to help managing emotions [46]. In
this study, the Cronbach’s alpha was 0.957.

State adult attachment measure (SAAM)
The SAAM measures three different aspects of the adult
attachment: security, anxiety and avoidance. It consists of
twenty one Likert scale questions ranging from 1 (strongly
disagree) to 7 (strongly agree). Examples given of the
asked questions: “I feel like I have someone to rely on”, “I
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want to talk with someone who cares for me about things
that are worrying me”, “I really need someone’s emotional
support”, “I have mixed feelings about being close to other
people”. The total score is calculated by summing the 21
items. The highest possible score is 147 indicating a high
features of attachment [47]. In this study, the Cronbach’s
alpha was 0.827.

Forward and back translation procedure
All scales underwent a forward translation, which was
first conducted by a single bilingual translator, whose na-
tive language is Arabic and is fluent in English. An ex-
pert committee formed by healthcare professionals and a
language professional verified the Arabic translated ver-
sion. A backward translation was then performed by a
native English speaker translator, fluent in Arabic and
unfamiliar with the concepts of the scales. The back-
translated English questionnaire was subsequently com-
pared to the original English one, by the expert commit-
tee, aiming to discern discrepancies and to solve any
inconsistencies between the two versions. The process of
forward-back translation was repeated until all ambigu-
ities disappeared.

Test-retest reliability of the Dutch restrained eating scale
To assess test-retest reliability of the scale, 100 individuals
of the first sample answered the questionnaire twice. The
time between test and re-test reproducibility examination
averaged approximately 10 days.

Statistical analysis
The SPSS software version 23 was used to conduct data
analysis. A Cronbach’s alpha was recorded for reliability
analysis for all the scales. Intraclass correlation coeffi-
cient (ICC) were also used for reliability analysis of the
test-retest. A good reproducibility was noted when ICC >
0.7 (Terwee et al., 2007). A descriptive analysis were
done using the absolute frequency and percentages for
categorical variables and mean and standard deviation
for quantitative measures. Two different methods were
used to confirm the Dutch Restrained Eating scale con-
struct validity. First, a factor analysis was run using the
principal component analysis technique on half the sam-
ple (N = 406). Since the extracted factors were found to
be significantly correlated, the promax rotation tech-
nique was used. To ensure the model’s adequacy, the
Kaiser-Meyer-Olkin measure of sampling adequacy and
Bartlett’s test of sphericity were calculated. Factors with
an Eigen value higher than one were retained. Moreover,
Cronbach’s alpha was recorded for reliability analysis for
each scale. Second, a confirmatory factor analysis was
carried out on the second half of the original sample
(N = 405). To assess the structure of the instrument the
maximum likelihood method for discrepancy function

was used. Several goodness-of-fit indicators were re-
ported: the Relative chi square (× 2/df ), the Root Mean
Square Error of Approximation (RMSEA), the Goodness
of Fit Index (GFI) and the Adjusted Goodness of Fit
Index (AGFI). The index of goodness of fit was calcu-
lated by the value of × 2 divided by the degrees of free-
dom (× 2/df ) (cut-off values < 2–5). The RMSEA tests
the fit of the model to the covariance matrix. As a guide-
line, values of< 0.05 indicate a close fit and values below
0.11 an acceptable fit. The GFI and AGFI are chi-
square-based calculations independent of degrees of
freedom. The recommended thresholds for acceptable
values are ≥0.90 [48]. To assess the associations with the
continuous restrained eating score, Pearson correlation
analyses were used with the continuous variables, and
the Student t-test and ANOVA F tests were used for cat-
egorical variables with two or more levels, respectively.
Since the correlation coefficients were all found to be<
0.8, these variables were judged to be interrelated but
not multi-colinear, and we were able to use them to-
gether in regression models. Three hierarchical stepwise
linear regressions were conducted, taking the Dutch Re-
strained Eating Scale as the dependent variable. All vari-
ables that showed a p < 0.1 in the bivariate analysis were
considered as important variables to be entered in the
model in order to eliminate the potential confounding
factors as much as possible [49]. These three models
were built by adding variables to the previous model at
each step in order to determine that the newly added
variables would improve the proportion of explained
variance of the dependent variable by the model (im-
prove in adjusted R2). The stepwise method was used to
simultaneously remove variables that were weakly corre-
lated to the dependent variable. Thus, the final variables
kept in the model explain better the distribution. A p-
value less than 0.05 was considered significant.

Results
Sociodemographic characteristics
Out of 1000 questionnaires distributed, 806 (80.6%) were
completed and collected. The sociodemographic charac-
teristics of the participants are summarized in Table 1.
The results showed that the mean age of the participants
was 27.59 ± 11.76 years, and included 66.5% females. The
majority (73.2%) had a university level of education, were
single (67.0%), with a low monthly income (77.9%). Al-
most all participants drank caffeine (90%), 30.8% were
smokers and 4.2% were alcohol users. The majority prac-
ticed physical activities (62.4%). The mean BMI of the
participants was 18.09 ± 11.68. In the absence of a cutoff
value for the Dutch Restrained Eating scale, we took the
median (2.6) as the cutoff value. The results showed that
391 (48.3%) had restrained eating.
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Factor analysis
The factor analysis for the Dutch Restrained Eating scale
was run over half of the sample (subsample 1; n = 406).
All items could be extracted from the list, none of the
items was removed since no items over-correlated to
each other (r > 0.9), had a low loading on factors (< 0.3)
or because of a low communality (< 0.3). The Dutch

Restrained Eating scale items converged over a solution
of one factor that had an Eigenvalue over 1, explaining a
total of 60.69% of the variance. A Kaiser-Meyer-Olkin
measure of sampling adequacy of 0.938 was found, with
a significant Bartlett’s test of sphericity (p < 0.001). Ac-
cording to the promax rotated matrix, the components
are summarized in Table 2. Moreover, a high Cronbach’s
alpha was found for the full test (0.928). The exploratory
factor analysis conducted on the subsample 2 (N = 405)
showed similar results in terms of the number of factors
(1 factor) and similar Cronbach’s alpha value (α = 0.921).
A confirmatory factor analysis was run on sample 2,

using the structure obtained in Sample 1. The following
results were obtained: the Maximum Likelihood Chi-
Square = 318.56 and Degrees of Freedom = 35, which
gave an × 2/df = 9.10. For non-centrality fit indices, the
Steiger-Lind RMSEA was 0.118 [0.104–0.155]. Moreover,
the Joreskog GFI equaled 0.917 and AGFI equaled 0.920.

Test-retest reliability
The results of the test-retest reliability assessment dem-
onstrated strong reproducibility of the Dutch restrained
eating scale [Intraclass correlation (95% CI): ICC = 0.92
(0.83–0.96), p < 0.001].

Bivariate analysis
A significantly higher mean restrained eating scale score
was found in female, married participants compared to
male and single ones (2.65 vs. 2.35 and 2.71 vs. 2.49 re-
spectively) and in those with an intermediate income
compared to participants without income (2.74 vs. 2.49).
A significantly higher mean of restrained eating was seen
in participants who practiced sport (2.68 vs. 2.36) com-
pared to those who did not follow this habits. Also, a
significantly higher mean restrained eating scale was
found in participants that had pressure from TV/maga-
zines to lose weight (3.09 vs. 2.43) and had a family his-
tory of eating disorders (2.85 vs. 2.47) compared to
those who did not agree with these statements (Table 3).
In addition, a significant but low positive correlation

was found between more restrained eating and increased
age (r = 0.113), higher body dissatisfaction scores (r =
0.296), higher BMI (r = 0.063), higher ERQ (cognitive re-
appraisal facet) (r = 0.070), higher security attachment
(r = 0.060), higher anxiety attachment (r = 0.154) and
higher avoidance attachment (r = 0.082). However, a sig-
nificant but low negative correlation was found between
lower restrained eating scores and higher self-esteem
scores (r = − 0.068) (Table 4).

Multivariable analysis
The results of a first linear regression, taking the Dutch
restrained eating scale as the dependent variable and the
sociodemographic as independent variables, showed that

Table 1 Sociodemographic characteristics of the study sample

Frequency (%)

Gender

Male 270 (33.5%)

Female 536 (66.5%)

Marital status

Single 581 (71.6%)

Married 230 (28.4%)

Education levela

Primary 24 (3.1%)

Complementary 61 (7.8%)

Secondary 125 (15.9%)

University 574 (73.2%)

Monthly income

No income 340 (45.1%)

< 1000$ 247 (32.8%)

1000 – 2000 $ 117 (15.5%)

> 2000 $ 50 (6.6%)

Tobacco use

Yes 246 (30.8%)

No 554 (69.2%)

Drug addiction

Yes 7 (0.9%)

No 751 (99.1%)

Alcohol users

Yes 32 (4.2%)

No 724 (95.8%)

Caffeine

Yes 721 (90.0%)

No 80 (10.0%)

Practicing sport activities

Yes 490 (62.4%)

No 295 (37.6%)

Mean ± SD

Age (in years) 27.59 ± 11.76

Body Mass Index (Kg/m2) 18.09 ± 11.68
aPrimary level of education refers to less than 6 years of study; complementary
level refers to more than 6 years of study but less than 10 years
Some numbers do not add up to 811 (the total number of the recruited
participants) because of missing values in those variables
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being a female (Beta = 0.461), higher BMI (Beta = 0.042)
and intermediate and high monthly income (Beta = 0.273
and Beta = 0.344 respectively) were associated with higher
restrained eating scores (Table 5, Model 1).
A second linear regression, taking the Dutch restrained

eating scale as the dependent variable and the pressure vari-
ables as independent variables showed that being a female
(Beta = 0.356), ageing (Beta = 0.010), higher body dissatis-
faction score (Beta = 0.03), higher BMI (Beta = 0.01), prac-
ticing sport activity (Beta = 0.38), intermediate monthly
income (Beta = 0.22) and receiving pressure from TV/mag-
azines to lose weight (Beta = 0.48) were associated with
higher restrained eating scores (Table 5, Model 2).
A third linear regression, taking the Dutch restrained

eating scale as the dependent variable and the emotion
scales as independent variables, showed that being a fe-
male (Beta = 0.31), increased age (Beta = 0.01), higher
BMI (Beta = 0.01), intermediate monthly income (Beta =
0.25), higher body dissatisfaction scores (Beta = 0.03),
higher anxiety attachment (Beta = 0.008), ERQ cognitive
reappraisal facet (Beta = 0.01), receiving pressure from
TV/magazine to lose weight (Beta = 0.45) and practicing
sport activities (Beta = 0.41) were associated with higher
restrained eating scores (Table 5, Model 3).

Discussion
To our knowledge, this is the first study in the country
to determine factors associated with restrained eating.
This project falls in a project about the validation of eat-
ing disorders scales and correlates associated with them
in the Lebanese population [50–52]. The results revealed
that being a female, increased age, intermediate monthly
income, higher body dissatisfaction, higher anxiety at-
tachment, higher emotional regulation cognitive re-
appraisal facet, exercising to lose weight, having pressure
from TV/magazine to lose weight, dieting to lose weight

and practicing sport activities were associated with more
restrained eating.

Validity of the Dutch restrained eating scale
In our study, the factor analysis showed that all items on
restrained eating had high loadings on one factor as seen
in the original Dutch version of the questionnaire, indi-
cating a robust factorial validity [38]. Similarly, the same
findings were also found by Wardle (1987) [53] and
Lluch et al. (1996) [54] in their validation study into the
English and French languages respectively. Moreover,
the elevated Cronbach’s alpha coefficient found in our
sample indicates that the scale has a high internal
consistency. Similar results were found by Van Strien et
al. in the original Dutch restrained eating scale, with
alpha coefficients ranging in-between 0.80 and 0.95, as
well as by Lluch et al. in the French version with results
showing a mean alpha of 0.9. In addition, a confirmatory
factor analysis was conducted in our study on another
sample confirming the validity of the scale. Hence, the
Arabic version of the Dutch Restrained Eating scale pre-
sents a good reliability, which is equivalent to the ori-
ginal Dutch version of the questionnaire and is a good
tool to be used among the Lebanese population.

Socio-demographic factors
In the present study, our findings showed that females were
more likely to be involved in restrained eating than males,
in agreement with previous findings that showed that
women were more preoccupied with weight loss and diet
[55], whereas men were more concerned with body build-
ing [56]. In addition, our findings consolidate the ones of
another study [57] conducted among adult population
showed that restrained eating is much more common in
women. Men, however, control their weight with exercising
and implement diets only for health reasons. Women are

Table 2 Promax rotated matrix of Dutch Restrained Eating scale conducted on subsample 1 (N = 403)

Items Factor 1

Do you deliberately eat less in order not to become heavier? 7 0.822

How often do you try not to eat between meals because you are watching your weight? 8 0.814

How often in the evenings do you try not to eat because you are watching your weight? 9 0.811

When you have eaten too much, do you eat less than usual the following day? 6 0.804

Do you try to eat less at meal times than you would like to eat? 2 0.787

Do you take into account your weight with what you eat? 10 0.785

How often do you refuse food or drink offered because you are concerned about your weight? 3 0.770

Do you deliberately eat foods that are slimming? 5 0.755

When you have put weight, do you eat less than you usually do? 1 0.736

Do you think that on the market there is also unhealthy food? 4 0.695

Cronbach’s alpha 0.928

Percentage of variances explained 60.69%
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more often affected by problems with their eating behavior,
such as craving for special foods, than men.
As for exercising to lose weight, it was linked to increased

restraint eating according to our results, in agreement with
a previous study conducted in 2008 that showed that exer-
cise was able to favorably modify the short-term appetite
control [58]. The association between restrained eating and
physical activity in determining energy intake after exercise
remains unclear and may be related to disinhibition (loss of
restraint) levels [59]. Acute exercise in restrained eaters is

more effective in creating a negative energy balance as op-
posed to unrestrained eaters who actually increase their en-
ergy intake after physical activity whereas restrained eaters
tend to decrease their energy intake after exercise [60].
More studies are recommended to solve the mystery of this
dilemma.
Moreover, our results show a significant relationship

between higher age and increased restrained eating pat-
terns. This finding is in agreement with previous re-
search where middle-aged women presented evidence of

Table 3 Bivariate analysis of the factors associated with the Dutch restrained eating scale

Dutch restrained eating scale p-
valueMean ± SD

Gender Male 2.35 ± 0.92 < 0.001

Female 2.65 ± 0.97

Marital status Single 2.49 ± 0.98 0.004

Married 2.71 ± 0.91

Monthly income No income 2.49 ± 0.98 0.021

< 1000$ 2.50 ± 0.97

1000–2000 $ 2.74 ± 0.91

> 2000 $ 2.80 ± 0.83

Education level Primary 2.67 ± 1.02 0.926

Complementary 2.51 ± 0.85

Secondary 2.56 ± 0.97

University 2.55 ± 0.97

Alcohol use Yes 2.55 ± 1.17 0.984

No 2.54 ± 0.95

Tobacco use Yes 2.48 ± 0.99 0.173

No 2.59 ± 0.95

Caffeine Yes 2.57 ± 0.97 0.053

No 2.35 ± 0.90

Family history of eating disorders Yes 2.85 ± 0.90 < 0.001

No 2.47 ± 0.97

Pressure from TV, magazine to lose weight Yes 3.09 ± 0.90 < 0.001

No 2.43 ± 0.94

Practicing sport activities Yes 2.68 ± 0.95 < 0.001

No 2.36 ± 0.96

Receiving comments from the family concerning losing weight Yes 2.64 ± 0.97 0.113

No 2.52 ± 0.96

Being insulted Yes 2.65 ± 0.97 0.354

No 2.54 ± 0.96

Being physically abused Yes 2.65 ± 0.91 0.405

No 2.54 ± 0.97

Being sexually abused Yes 2.61 ± 0.84 0.741

No 2.55 ± 0.97

SD Standard deviation
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disordered eating [61]. The pathology behind it was
linked to similar elements associated to eating disorders
in younger women, with a focus on body dissatisfaction
and sociocultural pressures [62].
Furthermore, in the current study, a significant posi-

tive association between BMI and restrained eating was
seen, concurring previous research findings [14, 63] and
confirming the results of a study conducted on Lebanese
and Cypriot female students in 2012 [16]. In addition, a
longitudinal study conducted by Snoek H.M. also found
a positive correlation between BMI and restrained eating
and revealed that higher BMI predicts more restrained
eating [15].

Body dissatisfaction and pressures
Restrained diet was reinforced by a body dissatisfaction
according to cognitive behavioral models [64]. Our find-
ings show a significant positive relationship between
body dissatisfaction and restrained eating, in line with
an increasing number of studies [65, 66]. Persons who
worry about their weight and those who have high levels
of fat in their body would have a greater body dissatis-
faction, and consequently turn out to the restrained eat-
ing aiming at controlling their weight [67].
Furthermore, our results showed a positive correlation

between restrained eating and social media pressure. In
fact, several studies, including one conducted in
Lebanon [65], have demonstrated the widespread of
body image concerns due to the interrelated effects of
economic, cultural, and media globalization [68, 69].
The latter have played a major role in promoting unreal-
istic body ideal among males and females. This con-
cerned group are more prone to experience more body

dissatisfaction and engage in multiple behaviors includ-
ing but not limited to eating disorders, cosmetic surger-
ies in order to reach their ideal body image engraved in
their heads [70].

Emotion-related factors
Our results showed a significant association between the
cognitive reappraisal facets and restrained eating, sug-
gesting that restrained eaters have a higher tendency to
use it as an emotion regulation strategy. They further
consolidate previous findings [71, 72] that showed the
well-known importance of emotional dysregulation on
body image structure. In fact, greater emotional regula-
tion difficulties and body dissatisfaction were significant
predictors of disordered eating [73]. Emotional stress in-
creases food intake as suggested by the restraint theory
[74]. Restrained eaters see themselves forbidden to con-
tinue their diet when they have negative emotions since
they find themselves busy in more “urgent concerns”
and their cognitive function limited by distraction
(whether by emotional matters or not) [75].
Moreover, reappraisal can be regarded as an adaptive

emotion regulation strategy [76]. There are two interact-
ing self-regulatory systems, a “cool” cognitive system
and a “hot” emotional system according to the hot–cool
system framework [77]. It looks like “hot” individuals
focus on prompt satisfaction and are not able to control
their eating habits compared to the “cool” ones.
Regarding adult attachment, an anxiety adult attach-

ment style was correlated to a higher restrained
eating, in accordance with a study conducted by
Evens and Wetheim (1998) [78] who found that
women with eating disorders, who thrive for thinness,

Table 4 continuous variables associated with the Dutch restrained eating scale

Correlation coefficient p-value

Age 0.113 0.001

Body dissatisfaction score 0.296 < 0.001

Body Mass Index 0.063 0.080

ERQ cognitive reappraisal facet 0.070 0.065

ERQ expression suppression facet 0.050 0.189

State Adult attachment scale - Security 0.060 0.095

State Adult attachment scale - Anxiety 0.154 < 0.001

State Adult attachment scale - Avoidance 0.082 0.021

Self-esteem scale −0.068 0.054

Depression 0.019 0.590

Anxiety 0.018 0.612

Stress 0.004 0.917

Emotional eating scale −0.049 0.172

Physical activity index 0.057 0.187

ERQ Emotion Regulation Questionnaire
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reported an insecure attachment style. Similarly, other
findings have shown the link between anxious attach-
ments, avoidant attachment and disordered eating
[79]. Moreover, a study by Broberg, Hjamlmers, and
Nevonen [80] revealed that the majority of women
who had a secure attachment style, never had an eat-
ing disorder. This secure attachment style was also linked
to a greater body satisfaction [81]. Adult attachment

preoccupation is characterized by “high anxiety, ambiva-
lence, dependence and repressed anger and fear of losing
the object” [82]. Under stressful situations, those individ-
uals behave in a hyper-active way, which results in resili-
ent negative thoughts, moods, emotion dysregulation, and
maladaptive coping mechanisms [83]. Emotional eating
can be viewed as a maladaptive attempt to reduce negative
emotions [84].

Table 5 Multivariable analysis

Model 1: Linear regression taking the Dutch restrained eating scale as the dependent variable and the sociodemographic variables as
independent ones.

Unstandardized Beta t p-value Confidence interval

Lower Bound Upper Bound

Gender (females vs. malesa) 0.461 6.257 <0.001 0.316 0.605

Body Mass Index 0.042 6.350 <0.001 0.029 0.055

High monthly income vs. no incomea 0.344 2.425 0.016 0.066 0.623

Intermediate monthly income vs. no incomea 0.273 2.825 0.016 0.066 0.623

Variables entered: Age, gender, BMI, marital status and monthly income.
R2=0.086

Model 2: Linear regression taking the Dutch restrained eating scale as the dependent variable and the pressure variables as independent variables.

Unstandardized Beta t p-value Confidence interval

Lower Bound Upper Bound

Body dissatisfaction score 0.038 6.176 <0.001 0.026 0.050

BMI 0.017 2.351 0.019 0.003 0.031

Practicing sport activities (yes vs. noa) 0.381 5.540 <0.001 0.246 0.516

Age 0.010 3.434 0.001 0.004 0.016

Gender (females vs. malesa) 0.356 5.038 <0.001 0.217 0.494

Pressure from TV, magazine to lose your weight 0.484 5.478 <0.001 0.310 0.657

Intermediate monthly income vs. no incomea 0.228 2.408 0.016 0.042 0.414

Variables entered = Age, gender, BMI, marital status, monthly income, caffeine, family history of eating disorders, Pressure from TV, magazine to lose
your weight, Practicing sport activities and body dissatisfaction score.
R2=0.211

Model 3: Linear regression taking the Dutch restrained eating scale as dependent variable and all other scales as independent variables.

Unstandardized Beta t p-value Confidence interval

Lower Bound Upper Bound

Body dissatisfaction score 0.037 5.735 <0.001 0.024 0.049

Age 0.011 3.543 <0.001 0.005 0.017

Gender (females vs. malesa) 0.316 4.240 <0.001 0.170 0.462

BMI 0.018 2.470 0.014 0.004 0.033

State Adult attachment scale-Anxiety 0.008 1.965 0.050 0.0003 0.015

Pressure from TV, magazine to lose your weight (yes vs. noa) 0.458 4.969 <0.001 0.277 0.639

Practicing sport activities (yes vs. noa) 0.414 5.724 <0.001 0.272 0.556

Emotion regulation cognitive reappraisal facet 0.014 2.876 0.004 0.004 0.023

Intermediate income vs. no incomea 0.256 2.518 0.012 0.056 0.455

Variables entered in the model: Age, gender, BMI, marital status, monthly income, caffeine, family history of eating disorders, Pressure from TV, maga-
zine to lose your weight, Practicing sport activities, self-esteem scale, ERQ cognitive reappraisal facet, SAAM-Anxiety, SAAM-avoidance, SAAM-security
and Body dissatisfaction score.
R2=0.238
aReference group; R2 = Nagelkerke value
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Furthermore, previous findings have shown low to
moderate positive associations between restraint and
emotional eating [85]. A study conducted on Lebanese
and Cypriot students in 2012 demonstrated a positive
relationship between these 2 patterns [16] which contra-
dicts the findings of our study where no significant asso-
ciation was found. On the other hand, the above
mentioned studies have suggested that emotional eating
may characterize only a subgroup of dieters which could
explain our results. More studies are necessary to sup-
port these findings.

Implications
Several factors might be associated with restrained eat-
ing according to our findings, which emphasize on the
importance of preventing these factors rather than re-
strained eating itself. The finding that restrained eating
might be driven by emotional regulation, attachment
styles and other factors are actually promising results; al-
though avoiding negative emotions and stressful condi-
tions is almost impossible, learning how to regulate
one’s emotions and deal with stressors may be essential
in removing a crucial eating disorder’s instigator.

Limitations
The current study was a cross-sectional one and therefore,
could not assess causality of relationships. Some of the
scales used in this study have not been validated in Arabic
yet. Participants were diagnosed using a score tool and
not through a clinical diagnostic interview, therefore, we
could not confirm the accuracy of responses. Further as-
sessment by a psychiatrist or a psychologist is needed to
confirm the results obtained. Females were more repre-
sented numerically than males; future studies enrolling an
equal number of males and females is needed to evaluate
the association between gender and restrained eating. The
results obtained in this study might not be representative
of the whole population since a high percentage of the
participants (73.2%) had a high level of education. Another
limitation concerns the lower reliability in men than
women [85] and that both genders differ significantly on
the body dissatisfaction and drive for thinness scales of
this inventory [86]. These differences are not surprising as
the items of these scales were tailored to assess discon-
tentment with weight, overall shape and body parts from
the waist-down, and fear of gaining weight and desire to
be thinner [87]. In order to be appropriate for men, body
image assessment tools must contain several items that ad-
dress attitudes toward muscularity as well as items explor-
ing attitudes toward upper body parts [88]. Furthermore,
despite the documented qualitative gender differences in
the perceptions of overall ideal body shape and specific
body areas of concern [89, 90], the majority of available

instruments have been specifically developed for women
and are not valid for men [88, 89].

Conclusion
In conclusion, our study revealed that factors associated
with restrained eating in the Lebanese community include
body dissatisfaction, cognitive reappraisal, female gender,
eating attitudes, social media pressure and adult attach-
ment. Since dietary restriction has been linked to many
clinically diagnosed eating disorders, the current findings
might have significant impact on the development of pre-
vention strategies targeted towards a misperception re-
garding body image; improving knowledge about factors
that might influence this body image and critical thinking
regarding media images is warranted, with the ultimate
goal of promoting healthier choices in the Lebanese
population.
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