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Abstract
Background: Body dissatisfaction (BD) rates are alarmingly high, especially among adolescents, thus. Having a bet‑
ter understanding of correlates associated with BD seems to be an important issue in this developmental context.
Furthermore, as adolescence is an essential time in the development of self-perception and self-esteem the current
study assesses factors associated with BD among Lebanese adolescents and evaluates the indirect effect of selfesteem between depression/anxiety/stress and BD.
Methods: This is a cross-sectional study among 555 Lebanese adolescents, ages 15–18, who completed an online
survey incorporating BD, socioeconomic status, weight and height, physical activity index, Rosenberg Self Esteem
Scale, Beirut Distress Scale, Hamilton Anxiety Rating Scale, Patient Health Questionnaire-9, Pittsburgh Sleep Quality
Index and Global Physical Activity Questionnaire.
Results: The results of a stepwise linear regression, taking the body dissatisfaction score as the dependent variable,
showed that higher BMI (B = 0.47), feeling pressured by media/TV to lose weight (Beta = 2.80), higher depression
(Beta = 0.39), exercising to lose weight (Beta = 1.84) and following a diet to lose weight (Beta = 1.58) were significantly
associated with more body dissatisfaction, whereas higher self-esteem (Beta=-0.11) and more psychological distress
(Beta=-0.21) were significantly associated with less body dissatisfaction. Self-esteem played an indirect role in the
associations between anxiety and body dissatisfaction and stress and body dissatisfaction.
Conclusions: BD is common among young Lebanese adolescents. Treating adolescents with low self-esteem and
psychological issues is crucial in preventing anticipated BD and future eating disorders.
Keywords: Body dissatisfaction, Adolescents, Lebanon, Self-esteem, Depression
Introduction
Body dissatisfaction (BD) is the negative thought, feeling and perception of a person’s physical appearance [1]
and how actions towards their own body would greatly
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influence their health at any phase of their lives, given
the “developmental significance” of their body image status [2]. Adolescence is one of the most pivotal phases in
the development of self-perception [3]. During the many
changes of the pubertal storm an unhealthy, mostly negative, and inaccurate body image can be formed [3].
In the past forty years, BD has been of growing interest in scientific literature [3, 4]. The high prevalence of
eating disorders among adolescents compared with the
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general population has been observed in previous studies [3, 4]. Studies show that almost 60% of adolescents
might have eating disorders or are at high risk to develop
them [5]. The constant rise in eating disorders, weight
status, physical inactivity and the consequent associated
health repercussions parallel the rising importance of
BD contribution to health [3]. The highest levels of BD
are seen in adolescence, early adulthood, and women
[6, 7]. Among adolescents, BD is a serious public health
problem as it generates a series of health complications
including compromised emotional well-being, low selfesteem, depression and eating disorders [8–11]. Additionally, mental status is one of the ten principal causes of
health conditions among young women [12].
The prevalence of BD is growing at alarming rates both
globally [13–15] and regionally [5, 16–18]. A recent study
among 308 Emirati University students between 18 and
25 years old showed that 81% of them had BD [16]. A
study of Lebanese high school students found that 60%
of boys and 70% of girls were dissatisfied with their bodies [18]. Discrepancies were found between their actual
weight and their ideal weight. 44% of the boys aspired to
be larger, and 59.5% of the girls desired to be smaller [18].
Hence, these significant rates of regional and Lebanese
adolescents with BD would be crucial for assessment and
exploring all influencing correlates.
Many factors may play a role in developing BD. Physical, cultural, socio-economics, psychological and social
factors [3, 19], along with family and peer influence
[20], parental attitude [21], and appearance-specific
media pressures [22] influence the body image of people between 12 and 18 years old [3]. The globalization
of unrealistic ideal body image among adolescents have
driven them to endure overall body image distortion as
well as BD dissatisfaction [23]. Even health initiatives that
tend to focus on obesity prevention without taking into
consideration the body image perception have unintentionally reinforced BD among adolescents, predisposing
them to severe eating disorders [24]. Additionally, higher
body mass index (BMI) [5, 16, 25–27], younger age [17,
26] and female sex [16, 26] may influence BD among
adolescents.
Thus, dissatisfied adolescents may induce unhealthy
weight control practices including dieting [28], exercising
[16], daily weigh-ins [29], taking diet pills and steroid use
[30]. Furthermore, the individual’s psychological status
has a role in BD including depression [8, 27], stress [31],
anxiety [10] and self-esteem [32–34]. Hence, the psychosocial status may increase the risk of BD, and some studies showed a bidirectional association between them [8,
35, 36]. Political and financial crisis that Lebanese are living, propose the Lebanese adolescents to altered mental
health [37], and hence prone to BD.
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Multiple studies have shown that self-esteem is associated with BD [32–34]. Adolescence plays a critical role in
the development of self-esteem which reflects a person’s
self-confidence [3]. Self-esteem has garnered attention
in the last decade in that it may be the buffering variable
that leads to BD. For instance, self-esteem alter depression, anxiety, and stress [31]. Some studies had been done
on Lebanese adolescents and adults concerning BD [18,
38].
Limited studies were found to assess the mediating
effect of self-esteem on psychological-BD status. In this
study, we strive to replicate those findings by considering
multiple psychological factors among Lebanese adolescents, which we believe are more prone to altered psychological status [37]. The majority of adolescents have
not received treatment BD and one of the main reasons
for that is a lack of a perceived need [39]. Hence, the aim
of the present study is to assess factors associated with
BD among Lebanese adolescents and evaluate the mediating effect of self-esteem between depression/anxiety/
stress and BD. Timely prevention of BD and disordered
eating among adolescents is a major public health priority that will reduce multiple health complications later in
their lives [4, 37, 39].

Methods
Study design

This was a cross-sectional designed study, conducted
between May and June 2020, using a snowball sampling
technique from all Lebanese governorates (Beirut, Mount
Lebanon, North, South, and Bekaa). A soft copy of the
questionnaire was created using Google forms, and an
online approach was used for the data collection. No
credits were given for participation.
Participants

A total of 555 adolescents currently residing in Lebanon
(15 to 18 years old) participated in this study.
Minimal sample size calculation

According to the G-power software, and based on an
effect size f2 = 2%, an alpha error of 5%, a power of 80%,
and considering the 16 factors to be entered in the multivariable analysis, the results showed a minimum of 395
participants were needed.
Data collection

The questionnaire was conceived in Arabic, native language in Lebanon, using already validated scales in the
Lebanese adolescents’ population for depression and
anxiety, as well as a forward and back translation procedure for other questionnaires including body dissatisfaction scale and self-esteem scale.
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The first part of the questionnaire assessed sociodemographic details (age, sex, residency governorate,
height, weight, etc.). The body mass index (BMI) was
consequently calculated as per the World Health Organization [40]. The household crowding index (HCI), reflecting the socioeconomic status (SES) of the family, was
calculated by dividing the number of persons living in the
house by the number of rooms in the house; higher HCI
reflected a lower SES [41]. The physical activity index was
calculated by multiplying the physical activity frequency
by its duration by its strength [42].
The second part of the questionnaire constituted the
following measures and scales:
Body dissatisfaction scale

This study used a forward and back translation procedure
to validate the Arabic version of the Body Dissatisfaction
subscale out of Eating Disorders Inventory-2 (explained
below). This nine-item scale assess the levels of dissatisfaction with the overall shape and particular parts of the
body [43]. It was measured on a four-point Likert-type
scale, ranging from 0 (never) to 3 (always). The total score
was calculated by the sum of the nine items. The BD total
score was divided by the median to show the high and
low BD. The higher the score, the greater the body dissatisfaction (Cronbach’s alpha in this study = 0.81).
Rosenberg Self Esteem Scale (RSES)

The Rosenberg Self Esteem scale is a self-reported tenitem questionnaire used to assess beliefs and attitudes
regarding self-worth [44]. This study used the forward
and back translation procedure to use the Arabic version
for RSES (explained below). The answers were graded
using a four-point Likert-type scale, with answers ranging from 1 (strongly disagree) to 4 (strongly agree). Higher
scores indicated higher self-esteem (Cronbach’s alpha in
this study = 0.74).
Hamilton anxiety rating scale (HAM‑A)

The Hamilton Anxiety Rating Scale is a widely used
instrument in clinics and research for measuring the
severity of anxiety symptoms [45]. The scale was translated to Arabic and linguistically validated in the Lebanese population [46]. It comprises fourteen items
targeting both psychological and somatic symptomdefined elements. Each question scored on a basic
numeric scoring of 0 (not present) to 4 (severe), with
a total score ranging from 0 to 56, with higher scores
delineating higher anxiety (Cronbach’s alpha in this
study = 0.89).
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Patient health questionnaire (PHQ‑9)

The Patient Health Questionnaire is a nine-item instrument [47] developed for making Diagnostic and
Statistical Manual of Mental Disorders-4th Edition criteria-based diagnoses of depressive disorders encountered in primary care and is validated to Arabic language
among Lebanese populations [48]. Questions are about
the level of interest in doing things, feeling down or
depressed, difficulty with sleeping, energy levels, eating
habits, self-perception, ability to concentrate, speed of
functioning and thoughts of suicide. Each item is scored
on a four-point Likert scale, ranging from 0 (not at all) to
3 (nearly every day). Total scores range from 0 to 27, with
higher scores indicating greater depression (Cronbach’s
alpha in this study = 0.84).
Beirut Distress Scale (BDS‑10)

The Beirut Distress Scale, developed in Lebanon [49],
was used to assess the intensity of psychological distress
by using ten questions. The points range from 0 (never) to
3 (always), with higher scores indicating higher psychological distress (Cronbach’s alpha in this study = 0.82).
The last part of the questionnaire included general
questions retrieved from a previous study [50] about
losing weight, dieting, food, external pressures to go on
a diet, abuse and family history of eating disorders (e.g.
“Do you often hear comments about your weight?”, “Do
your relatives comment on your weight?”, “Do you feel
pressured to go on a diet?”, “Have you felt pressured by
the media to change your diet?”, “Have you followed any
diet to lose weight?”). These variables were classified as
categorical variables (yes/no answers).
Forward and back translation

Two bilingual psychologists accomplished the forward
and back translations of the body dissatisfaction and selfesteem scales. The original and translated English versions were compared by a psychiatrist for discrepancies,
which were resolved by consensus [51–55].
Statistical analysis

No missing values were found since all questions were
forced answers. All the SPSS software version 23 was
used to conduct data analysis. The normality of distribution of the body dissatisfaction score was confirmed
via a calculation of the skewness and kurtosis; values for
asymmetry and kurtosis between − 1 and + 1 are considered acceptable to prove normal univariate distribution [56]. These conditions consolidate the assumptions
of normality in samples larger than 300 [57]. The Student t test was used to compare two means respectively.
Effect sizes were calculated; According to Cohen, d = 0.2
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would be considered as a small effect size, 0.5 represents
a ‘medium’ effect size and 0.8 a ‘large’ effect size. The
Pearson correlation was used to check for an association between continuous variables. Bonferroni correction
was also applied since multiple testing (16 variables) was
done; the corrected p-value was 0.05/16 = 0.003. Stepwise linear regression was conducted, taking the body
dissatisfaction score as the dependent variable.
The PROCESS SPSS Macro version 3.4, model four [58]
was used to calculate three pathways. Pathway A determined the regression coefficient for the effect of depression/anxiety/stress and self-esteem, Pathway B examined
the association between self-esteem and body dissatisfaction, independent of psychological illness, and Pathway C
estimated the total and direct effect of each psychological
illness on body dissatisfaction. Pathway AB calculated the
indirect intervention effects. The significance of the indirect effect was determined if the macro generated biascorrected bootstrapped 95% confidence intervals did not
include zero [58]. All variables that showed a significant
association in the bivariate analysis according to the Bonferroni correction were taken as independent variables in
the final models. Significance was set at a p < 0.05.

Factors of body dissatisfaction scale
Bivariate analysis

A higher mean body dissatisfaction score was seen in
females compared to males. Also, participants who
weigh themselves daily, diet, exercise, vomit, take
medications, starve themselves, and feel pressured by
media/TV to lose weight had a higher body dissatisfaction score compared to those who those did not follow
these habits (Table 2).
Furthermore, higher body mass index, higher stress,
anxiety and depression were associated with more
body dissatisfaction, whereas higher self-esteem was

Table 2 Bivariate analysis of categorical variables associated
with the body dissatisfaction score
Variable

Sex
  Male
  Female

Results

Diet to lose weight

General characteristics

A total of 555 Lebanese adolescents enrolled in this study,
with a mean age of 16.66 ± 1.00 years (75.7% females).
More details about the students can be found in Table 1.
The mean body dissatisfaction score was 12.22 ± 6.51
(median = 13; minimum = 0; maximum = 27; skewness = 0.006; kurtosis=-0.632). According to the median,
277 (45.1%) participants had high body dissatisfaction.

  No
  Yes
Exercise to lose weight
  No
  Yes
Vomit to lose weight
  No
  Yes
Medications to lose
weight

Table 1 Sociodemographic and other characteristics of the
participants (N = 555)
Variable

N (%)

  No
  Yes
Starve yourself to lose
weight
  No

Sex
  Male

135 (24.3%)

  Female

420 (75.7%)

District

  Yes
Weigh yourself daily
  No
  Yes

  Beirut

62 (11.2%)

  Mount Lebanon

332 (59.8%)

  North

92 (16.6%)

  No

  South

29 (5.2%)

  Yes

  Bekaa

40 (7.2%)

Age (in years)
Household crowding index

Mean ± SD

16.66 ± 1.00

0.99 ± 0.52

Categorical variables were presented in percentages and continuous normal
distribution variables presented as mean ± standard deviation

Body
dissatisfaction
(mean ± SD)

Experience social isola‑
tion

Feeling pressured by
media/TV to lose weight
No
  Yes

p

Effect size (d)

0.004

0.243

11.00 ± 5.65

12.81 ± 6.60

< 0.001 0.730

10.63 ± 6.09

15.16 ± 5.94

< 0.001 0.580

9.72 ± 6.15

13.58 ± 6.18

< 0.001 0.300

12.01 ± 6.49

14.90 ± 5.30

0.005

0.209

12.16 ± 6.49

14.47 ± 5.37

< 0.001 0.576

11.37 ± 6.25

15.52 ± 5.92

< 0.001 0.382

11.69 ± 6.49

14.30 ± 5.83

0.317

0.084

12.18 ± 6.51

12.77 ± 6.23

< 0.001 0.866

10.50 ± 6.08

15.73 ± 5.61

Numbers in bold indicate significant associations with body dissatisfaction
according to the Bonferroni corrected p-value (p = 0.003)
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Table 3 Correlation of continuous variables with the body
dissatisfaction score
Variable

r

p

Self-esteem

-0.247

< 0.001

Anxiety

0.172

< 0.001

Depression

0.327

< 0.001

Psychological distress

0.159

< 0.001

Physical activity index

0.012

0.772

Household crowding index

-0.091

0.032

Age

-0.005

0.909

Body Mass Index

0.412

< 0.001

Numbers refer to Pearson correlation coefficients; those in bold indicate
significant associations with body dissatisfaction according to the Bonferroni
corrected p-value (p = 0.003)

Table 4 Multivariable analysis: Stepwise linear regression taking
the body dissatisfaction score as the dependent variable
Variable

Beta

β

p

95% CI

Body Mass Index

0.47

0.29

< 0.001

0.36–0.58

Feeling pressured by media/TV to
lose weight (yes vs. noa)

2.80

0.21

< 0.001

1.82–3.78

Depression

0.39

0.34

< 0.001

0.28–0.51

Exercise to lose weight (yes vs. noa)

1.84

0.13

< 0.001

0.86–2.81
-0.31- -0.10

Psychological distress

-0.21

-0.18

< 0.001

Diet to lose weight (yes vs. noa)

1.58

0.12

0.002

0.60–2.57

Self-esteem

-0.11

-0.10

0.010

-0.20- -0.03

a

Reference group; Beta Unstandardized Beta, β Standardized Beta, CI Confidence
Interval

significantly associated with lower body dissatisfaction
(Table 3).
Multivariable analysis

The results of a stepwise linear regression, taking
the body dissatisfaction score as the dependent variable, showed that higher BMI (B = 0.47), feeling pressured by media/TV to lose weight (Beta = 2.80),
higher depression (Beta = 0.39), exercising to lose
weight (Beta = 1.84) and following a diet to lose

weight (Beta = 1.58) were significantly associated with
more body dissatisfaction, whereas higher self-esteem
(Beta=-0.11) and more psychological distress (Beta=0.21) were significantly associated with less body dissatisfaction (Table 4).
Indirect effect of self‑esteem

Self-esteem played an indirect role in the associations
between anxiety and body dissatisfaction and stress and
body dissatisfaction after adjustment over the following
variables: BMI, feeling pressured by media/TV to lose
weight, exercise to lose weight, diet to lose weight and
experience social isolation (Table 5; Figs. 1 and 2).

Discussion
To the best of our knowledge, this is the first study to
assess the mediating role of self-esteem in the association between psychological health issues and BD. Greater
depression, higher BMI, feeling pressured by media/TV,
following a diet to lose weight, exercising to lose weight
and daily weigh-ins were significantly associated with
higher increase of BD. Higher self-esteem was associated
with less BD. Self-esteem had an indirect effect in the
associations between depression, anxiety, stress and BD.
Prevalence

45% of the adolescents in our sample experienced BD.
This high prevalence was expected as similar and higher
results were found in regional studies; in United Arab
Emirates, 36.7% among adolescents [5] and 81% among
university students [16]. In Lebanon, an earlier study
showed 60% of high school boys and 70% of high school
girls had BD [18]. Alarmingly high percentages were also
found in India [13], Korea [14], and Brazil [38] indicating
that early intervention may be needed to curb its spread.
Although congruent with other studies and useful in everyday practice, these results should be interpreted with
caution as neither self-report measure alone is able to
comprehensive and reliable diagnose any disorder.

Table 5 Mediation analysis: Direct and indirect effects of the associations between mental health issues, self-esteem and body
dissatisfaction
Independent variable

Direct effect

Indirect effect

Effect

SE

p

Effect

SE

95% BCa

Depression

0.29

0.05

< 0.001

0.03

0.02

-0.002-0.07

Anxiety

0.04

0.02

0.055

0.02

0.01

0.01–0.04a

Stress

0.05

0.04

0.242

0.05

0.01

0.02–0.08a

a

indicates significant indirect effect
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Fig. 1 a Relation between anxiety and self-esteem; b Relation between self-esteem and body dissatisfaction; c total effect of anxiety on body
dissatisfaction; (c’) direct effect of anxiety on body dissatisfaction. Numbers are displayed as regression coefficients (standard error). *p < 0.05;
**p < 0.01; ***p < 0.001

Fig. 2 a Relation between stress and self-esteem; b Relation between self-esteem and body dissatisfaction; c total effect of stress on body
dissatisfaction; c’ direct effect of stress on body dissatisfaction. Numbers are displayed as regression coefficients (standard error). **p < 0.01;
***p < 0.001

Factors associated with body dissatisfaction
Psychological status

Depression In our study, depression is among the independent strongest factors associated with BD. The greater
the depression, the more BD among adolescents, in
accordance with previous studies among adolescents and
early adulthood in different countries [8, 27, 59, 60]. In
2019, a study among 5,888 undergraduates from Egypt,

Palestine and Finland showed that BD is associated with
depression and that depressive symptoms mediated the
observed associations between self-rated health and BD
[27]. Also, a Brazilian study of 2,162 older adolescents
showed a significant association between dissatisfaction
due to being overweight and symptoms of depression
after adjusting for sex and nutritional status, and did not
find any association with dissatisfaction due to thinness
[59]. Additionally, a longitudinal study published in 2020
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of 3,753 British adolescents showed that BD in fourteen year olds independently predicts the occurrence of
depressive symptoms in eighteen year olds [8]. Another
longitudinal study showed that BD in adolescents is a risk
factor for depression in early adulthood [60]. It is worth
mentioning that BD may increase the risk of depression
and people with depression are more susceptible to BD.
The link between body dissatisfaction and mental health
is complex. Possible explanations include that adolescents may have negative perceptions of their body
image as they want to reach unachievable beauty standards. This can lead to unsuccessful efforts to change
their bodies resulting in frustration and depression [61,
62]. Additionally, BD-depression links are supported by
neurobiological studies where hypothalamic pituitaryadrenal axis and serotonin system low levels are incorporated in mood disorders and in weight regulation, and
brain areas involved in hedonic regulation may play a
role in BD and depression [62, 63]. On the other hand,
weight gain, which is often observed in patients who are
depressed, can lead to BD [35, 36].
Psychological distress In this study, we found that psychological distress had an independent negative association with BD, i.e. less psychological distress among adolescents was associated with higher BD. In contrast to
our study, studies on undergraduate women have shown
that higher stress was associated with higher BD [64, 65].
A study involving 515 adolescents ages 12–16 found a
significant association between higher BD and higher ratings of peer stress and lower self-esteem; these findings
suggest that adolescent stress relates to satisfaction with
the body and that this stress is specifically focused on the
peer environment for both sexes during adolescence [64].
Furthermore, a more recent study done during COVID19 showed that COVID-19-related stress and anxiety
are associated with more BD, which is explained by perceived stress, stressful life events, and trait anxiety [66].
These studies proposed that stress may be linked with
greater frequency of negative body thoughts that lead to
BD [67]. The controversy in our results may be due to different reasons, the first is that our study assessed psychological distress rather than general stress. Second, maybe
these adolescents are less focused on their appearance
if they had higher grade point averages. A study indicated that women with higher grade point averages and
women interested in full-time professional employment
may be less obsessed with their physical appearance [68].
Also, these adolescents with higher academic goals are
more stressed [69]. Therefore, they concentrate less on
their appearance and have less BD. However, we did not
measure the academic performance to prove our theory.
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Finally, maybe Lebanese adolescents who are more worried about the financial and political problems are having higher psychological distress and are more focused
on the event that is causing the stress to try to solve it,
therefore, less interested about their appearance, hence
less BD.
Self‑esteem In this study, self-esteem showed an independent negative association with BD, meaning among
Lebanese adolescents lower self-esteem is associated
with higher BD. Consistent with earlier scholarly studies,
some found similar results among adolescents [32–34,
70]. Macêdo Uchôa et al. studied 1,011 Brazilian students
and concluded that adolescents with BD had 5.79 times
lower self-esteem in comparisons to adolescents without BD attending public schools (CI 95% 2.06–16.26)
and 2.96 times higher in adolescents attending private
schools (CI 95%, 1.79–4.88) [33]. Furthermore, a longitudinal study that followed 440 children for five years, after
controlling for confounders, showed BD is a risk factor
for depressive mood and low self-esteem in both girls
and boys but in different phases of adolescence [32]. The
above studies, along with ours, revealed a bidirectional
association between self-esteem and BD. A main factor
of shaping adolescents’ identity is their physical appearance and body image. Very few studies have evaluated
the mediating role of self-esteem in the BD-psychological
status relation.
To the best of our knowledge, this the first study in the
Middle East that assess the mediating role of self-esteem
on the relationship between BD and psychological status
i.e. depression, anxiety and stress among adolescents.
This study found that self-esteem mediated the association between BD and depression by 12.41%, while there
was no mediation effect for self-esteem with anxiety and
BD. Only three studies were found among adolescents
[10, 11, 19]. Duchesne et al. conducted a study of 409
Canadian adolescents fourteen to eighteen years old and
they revealed a significant indirect effect for self-esteem
for both anxiety and depression with BD, confirming
the mediating role of self-esteem [11]. Depression lowers self-esteem which in turn increases BD. Koronczai
et al. also showed that self-esteem partially mediated
the link between anxiety and BD and fully mediated the
link between depression and BD [11]. Choi et al. examined adolescents from the US and Korea and showed that
self-esteem mediated the association between BD and
depression among adolescents. There was a greater effect
on the Americans than the Koreans, implicating cultural
differences [19].
Self-esteem had an indirect effect in the associations
between anxiety, stress and BD. Currently, only one
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study has been found to assess self-esteem meditation
of stress and BD among adolescents [31]. Murray et al.
studied 298 adolescents and the association between
stress and BD one year apart. Using a prospective manner revealed that the relationship was unable to account
for stress and BD over time, and that other variables i.e.
self-esteem explained the variation over time [31]. In
other words, these findings suggest that mental health
issues may indirectly contribute to increased adolescents’
BD through low self-esteem. This shows the importance
of self-esteem established during adolescence [71] and
focusing on its treatment will be more effective. This
can be accomplished by addressing all factors that may
influence its healthy development of self-esteem during
adolescence including peer and social influence, parental influence, mental health, and well-being. Focusing on
self-esteem may lower future BD and worsen psychological status and eating disorders [72].
Other factors

Like many other studies, ours found that BMI was among
the strongest independent factors associated with BD
[25] [5, 16, 26, 27, 73]. These results reveal the significance of BMI in determining the actual body weight for
overweight and obese adolescents [74]. Furthermore, this
study showed an independent association between BD
and the feeling of media/TV’s pressure to lose weight.
Several studies are consistent with the current adolescent studies in Ghana [57], Malaysia [75], Jordan [17],
Korea [76] Italy and France [77]. A study that took 299
girls (average age 19.9 years) and exposed them to false
advertisements found that adolescents with initial BD
reported higher BD after being exposed to images of
ideally thin models over images of average-size models
[77]. The media plays a vital role in formulating what is
attractive in society. Media messages reflect adolescents’
beliefs regarding physical appearance [78]. This is of great
concern in Lebanon, as it is the Middle East’s fashion and
modelling center [79]. Efforts should be made to change
the “image of the individuals” in media, particularly
regarding using body images in advertisements.
Other lifestyle patterns related to BD were diet, exercising to lose weight and daily weigh-ins. This is clinically significant because negative body image among
adolescents leads to strict dieting, unhealthy eating
habits and excessive exercise. Nonetheless, adolescents
who engaged in weight control practices could be disappointed with the outcome if their expectations to
achieve societal beauty standards are not met [80], leading to BD. These weight control practices were similar
to previous studies [15, 16, 28, 29].With respect to sex,
Radwan et al. conducted a study on Emirati University
students proposed that female students who wanted to
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be thinner preferred following a diet for weight loss,
whereas males who desired to be heavier were physically active and less likely to follow a diet [16].
Limitations

This study acknowledged several limitations. First, the
self-reported data may be affected by adolescents’ subjective responses and recall bias. The second limitation
was it is cross-sectional study, thus limits causality.
While most mediation studies have used a cross-sectional design, a longitudinal study would shed light
on the association between the variables studied (BD,
self-esteem, depression, stress and anxiety). Third, the
majority of the sample were females, thus we couldn’t
analyse the data based on sex. Our study did not show
any significant difference between Lebanese girls and
boys. Girls showed a trend that disappeared in the multivariate regression. This may be due to the small sample size of boys. Residual confounding bias might be
possible since not all factors associated with BD were
considered in this paper. Body dissatisfaction is multifactorial however, the method to evaluate it does not
contemplate the different components. Finally, it was
difficult to compare the results of our study to previous studies due to different tools, methodologies and
cultures. BMI was based on participants’ self-report
and not actual measurements. The Cronbach’s alpha of
the body dissatisfaction subscale is suboptimal. Finally,
the data collection was performed between May and
June 2020, which corresponds to the period of first
wave of COVID-19 pandemic, being a critical period
regarding mental health of worldwide people, including
adolescents.
This study’s main contribution is that it was the first
study in the Middle East to assess the mediating effect
of self-esteem on BD and physiological status including depression, stress and anxiety among adolescents.
It integrated different factors and their association with
BD among a single ethnic group of older adolescents.
The majority of studies were done on young adults [5, 16,
73, 76] while others were done on the entire adolescent
period (10–19 years old) [5, 13] or early adolescence [26,
81], few studies were done on older adolescents [25, 33,
70]. The third contribution was the use of BD subscale of
EDI-2, as the majority of studies used the stunkard figure
rating scale silhouette [10, 16, 26, 73] which the arrangement of figure may cause reporting bias toward thinner
Fig. [82]. The figure rating scale silhouette has been used
worldwide to screen for eating disorders in the general
population including BD, as well as in clinical evaluations
[83]. Furthermore, it has been tested for its validity and
reliability among this sample.
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Conclusions
In conclusion, BD is prevalent locally and globally, and
assessing its correlates is of utmost importance. We must
protect self-esteem during adolescence to reduce the risk
of future eating disorders [72]. This study concluded that
BMI and depression were both high correlates to BD
along with media influence, self-esteem, stress and weight
control practices including dieting, exercising and daily
weigh-ins. Self-esteem was a buffer between depression
and stress associations with BD. Focusing on self-esteem
among adolescents reduces side effects including BD and
worsening psychological statuses that often carry over
into early adulthood. Future longitudinal studies should
be carried out in at-risk populations, examining how
physical, cultural and social groups, as well as media and
health factors affect youths’ self-esteem. Additionally, we
recommend studying all potential health awareness programs that can improve adolescent awareness about the
importance of healthy practices in daily life, their body
image, real weight, weight status and self-esteem.
Abbreviations
BD: Body dissatisfaction; BMI: body mass index; HCI: household crowding
index; SES: socioeconomic status; RSES: Rosenberg Self Esteem Scale; HAM‑A:
Hamilton Anxiety Rating Scale; PHQ-9: Patient Health Questionnaire; BDS-10:
Beirut Distress Scale.
Acknowledgements
The authors would like to thank all students who participated in this study, as
well Dr. Anthony Mina, Dr. Reine Azzi and Dr. Serena Samaha for their help in
collecting the data.
Authors’ contributions
MS, SO and SH designed the study; SAM drafted the manuscript; SH carried
out the analysis and interpreted the results; RR and MM assisted in drafting
and reviewing the manuscript. All authors reviewed the final manuscript and
approved its content.
Funding
None.
Availability of data and materials
The datasets generated and/or analysed during the current study are not
publicly available due their institutions policies but are available from the cor‑
responding author (SH) on reasonable request.

Declarations
Ethics approval and consent to participate
The Ethics and Research Committee of the Psychiatric Hospital of the Cross
approved this study protocol (HPC-035–2020). Students were asked to get
their parents’ informed consent before beginning the survey. All procedures
were in accordance with the ethical standards of the institutional and/or
national research committee and with the 1964 Helsinki Declaration and
its later amendments or comparable ethical standards. Prior to participa‑
tion, study objectives and general instructions were delivered online for the
approval of the adolescents and their parents to fill the questionnaire. Submit‑
ting the form online was considered equivalent to obtaining an informed
written consent.
Consent for publication
Not applicable.

Page 9 of 11

Competing interests
The authors have no conflicts of interest to report.
Author details
Department of Community Health Sciences, College of Applied Medical Sci‑
ences, King Saud University, Riyadh, Saudi Arabia. 2 Cardinal Stefan Wyszyński
University, Warsaw, Poland. 3 Social Innovation Chair, University of Lleida,
Lleida, Spain. 4 School of Medicine and Medical Sciences, Holy Spirit University
of Kaslik, P.O. Box 446, Jounieh, Lebanon. 5 Social and Education Sciences
Department, School of Arts and Sciences, Lebanese American University, Jbeil,
Lebanon. 6 Psychology Department, College of Humanities, Effat University,
21478 Jeddah, Saudi Arabia. 7 Research Department, Psychiatric Hospital
of the Cross, Jal Eddib, Lebanon.

1

Received: 25 February 2022 Accepted: 18 May 2022

References
1. Grogan S. Body image and health: Contemporary perspectives. J Health
Psychol. 2006;11(4):523–30.
2. Rohde P, Stice E, Marti CN. Development and predictive effects of eating
disorder risk factors during adolescence: Implications for prevention
efforts. Int J Eat Disord. 2015;48(2):187–98.
3. Voelker DK, Reel JJ, Greenleaf C. Weight status and body image percep‑
tions in adolescents: current perspectives. Adolesc Health Med Thera‑
peut. 2015;6:149.
4. Fitzsimmons-Craft EE, et al. Screening for eating disorders on col‑
lege campuses: A review of the recent literature. Curr Psychiatry Rep.
2019;21(10):1–17.
5. Alharballeh S, Dodeen H. Prevalence of body image dissatisfaction
among youth in the United Arab Emirates: gender, age, and body mass
index differences. Curr Psychol. 2021:1–10.
6. Heron KE, et al. Assessing body image in young children: A pre‑
liminary study of racial and developmental differences. Sage Open.
2013;3(1):2158244013478013.
7. Shoraka H, Amirkafi A, Garrusi B. Review of Body Image and some of Con‑
tributing Factors in Iranian Population. Int J Prev Med. 2019;10:19. https://
doi.org/10.4103/ijpvm.IJPVM_293_18.
8. Bornioli A, et al. Body dissatisfaction predicts the onset of depression
among adolescent females and males: a prospective study. J Epidemiol
Commun Health. 2021;75(4):343–8.
9. Mond J, et al. Obesity, body dissatisfaction, and emotional well-being in
early and late adolescence: findings from the project EAT study. J Adolesc
Health. 2011;48(4):373–8.
10. Duchesne A-P, et al. Body dissatisfaction and psychological dis‑
tress in adolescents: Is self-esteem a mediator? J Health Psychol.
2017;22(12):1563–9.
11. Koronczai B, et al. The mediating effect of self-esteem, depression and
anxiety between satisfaction with body appearance and problematic
internet use. Am J Drug Alcohol Abuse. 2013;39(4):259–65.
12. Mathers CD, et al. The Australian Burden of Disease Study: measuring
the loss of health from diseases, injuries and risk factors. Med J Aust.
2000;172(12):592–6.
13. Mondal T, et al. Correlates of Body Image Perception and Dietary Prac‑
tices among Urban Adolescents–Experience from Government Schools
in Kolkata City. Ann Commun Health. 2021;9(1):278–85.
14. Hyun M-Y, et al. Factors associated with body image distortion in Korean
adolescents. Neuropsychiatric Dis Treatment. 2014;10:797.
15. Tebar WR, et al. Body size dissatisfaction associated with dietary pattern,
overweight, and physical activity in adolescents: A cross-sectional study.
Nurs Health Sci. 2020;22(3):749–57.
16. Radwan H, et al. Body mass index perception, body image dissatisfac‑
tion and their relations with weight-related behaviors among university
students. Int J Environ Res Public Health. 2019;16(9):1541.
17. Mousa TY, et al. Body image dissatisfaction among adolescent schoolgirls
in Jordan. Body Image. 2010;7(1):46–50.
18. Sukariyah MB, Sidani RA. Prevalence of and gender differences in weight,
body, and eating related perceptions among lebanese high school

Al‑Musharaf et al. BMC Pediatrics

19.
20.
21.
22.
23.
24.
25.
26.
27.

28.

29.
30.
31.

32.
33.
34.
35.
36.
37.
38.

39.
40.
41.

(2022) 22:302

students: Implications for school counseling. Procedia-Soc Behav Sci.
2014;159:184–91.
Choi E, Choi I. The associations between body dissatisfaction, body figure,
self-esteem, and depressed mood in adolescents in the United States
and Korea: A moderated mediation analysis. J Adolesc. 2016;53:249–59.
Webb HJ, Zimmer-Gembeck MJ. The role of friends and peers in adoles‑
cent body dissatisfaction: A review and critique of 15 years of research. J
Res Adolesc. 2014;24(4):564–90.
Van Vonderen KE, Kinnally W. Media effects on body image: Examining
media exposure in the broader context of internal and other social fac‑
tors. Am Commun J. 2012;14(2):41–57.
Meier EP, Gray J. Facebook photo activity associated with body image
disturbance in adolescent girls. Cyberpsychol Behav Soc Networking.
2014;17(4):199–206.
Croll J. Body image and adolescents. Chest. 2005;40(35):50.
Irving LM, Neumark-Sztainer D. Integrating the prevention of eating
disorders and obesity: feasible or futile? Prevent Med. 2002;34(3):299–309.
Jankauskiene R, Baceviciene M, Trinkuniene L. Examining Body Apprecia‑
tion and Disordered Eating In Adolescents of Different Sports Practice:
Cross-Sectional Study. Int J Environ Res Public Health. 2020;17(11):4044.
Latiff AA, Muhamad J, Rahman RA. Body image dissatisfaction and its
determinants among young primary-school adolescents. J Taibah Univ
Med Sci. 2018;13(1):34–41.
El Ansari W, Berg-Beckhoff G. Association of Health Status and Health
Behaviors with Weight Satisfaction vs. Body Image Concern: Analysis
of 5888 Undergraduates in Egypt, Palestine, and Finland. Nutrients.
2019;11(12):2860.
Zarychta K, et al. Body satisfaction and body weight in under- and
healthy-weight adolescents: mediating effects of restrictive dieting,
healthy and unhealthy food intake. Eat Weight Disord Stud Anorexia
Bulimia Obesity. 2020;25(1):41–50.
Quick V, et al. Prevalence of adolescents’ self-weighing behaviors and
associations with weight-related behaviors and psychological well-being.
J Adolesc Health. 2013;52(6):738–44.
Burlew LD, Shurts WM. Men and body image: Current issues and coun‑
seling implications. J Counsel Develop. 2013;91(4):428–35.
Murray K, Rieger E, Byrne D. A longitudinal investigation of the mediating
role of self-esteem and body importance in the relationship between
stress and body dissatisfaction in adolescent females and males. Body
Image. 2013;10(4):544–51.
Paxton SJ, et al. Body dissatisfaction prospectively predicts depressive
mood and low self-esteem in adolescent girls and boys. J Clin Child
Adolesc Psychol. 2006;35(4):539–49.
Macêdo Uchôa FN, et al. Influence of Body Dissatisfaction on the SelfEsteem of Brazilian Adolescents: A Cross-Sectional Study. Int J Environ Res
Public Health. 2020;17(10):3536.
Fortes LdS, et al. Does self-esteem affect body dissatisfaction levels in
female adolescents? Revista Paulista de Pediatria. 2014;32(3):236–40.
Felton J, et al. The relation of weight change to depressive symptoms in
adolescence. Develop Psychopathol. 2010;22(1):205–16.
Satghare P, et al. The Relative Associations of Body Image Dissatisfaction
among Psychiatric Out-Patients in Singapore. Int J Environ Res Public
Health. 2019;16(24):5162.
Harrer M, et al. Prevention of eating disorders at universities: A systematic
review and meta-analysis. Int J Eat Disord. 2020;53(6):813–33.
Tebar WR, Canhin DS, Colognesi LA, Morano AEVA, Silva DTC, Christofaro
DGD. Body dissatisfaction and its association with domains of physical
activity and of sedentary behavior in a sample of 15,632 adolescents.
Int J Adolesc Med Health. 2020;33(6):539-46. https://doi.org/10.1515/
ijamh-2019-0241.
Lipson SK, et al. Understanding and promoting treatment-seeking for
eating disorders and body image concerns on college campuses through
online screening, prevention and intervention. Eat Behav. 2017;25:68–73.
World Health Organization, Body Mass Index. Available from: https://
www.who.int/data/gho/data/themes/topics/topic-details/GHO/
body-mass-index.
Melki IS, Beydoun HA, Khogali M, Tamim H, Yunis KA. National Collabora‑
tive Perinatal Neonatal Network (NCPNN). Household crowding index:
a correlate of socioeconomic status and inter-pregnancy spacing in an
urban setting. J Epidemiol Community Health. 2004;58(6):476-80. https://
doi.org/10.1136/jech.2003.012690.

Page 10 of 11

42. Weary-Smith KA. Validation of the physical activity index (PAI) as a
measure of total activity load and total kilocalorie expenditure during
submaximal treadmill walking. University of Pittsburgh; 2007.
43. Garner DM. Olmsted MP, Eating disorder inventory-2. Psychological
assessment resources Odessa; 1991.
44. Rosenberg M. Society and the adolescent self-image. Princeton university
press; 2015.
45. Thompson E. Hamilton rating scale for anxiety (HAM-A). Occupation Med.
2015;65(7):601.
46. Hallit S, et al. Validation of the Hamilton Anxiety Rating Scale and state
trait anxiety inventory A and B in Arabic among the Lebanese population.
Clin Epidemiol Global Health. 2020;8(4):1104–9.
47. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression
severity measure. J General Internal Med. 2001;16(9):606–13.
48. Sawaya H, et al. Adaptation and initial validation of the Patient Health
Questionnaire–9 (PHQ-9) and the Generalized Anxiety Disorder–7 Ques‑
tionnaire (GAD-7) in an Arabic speaking Lebanese psychiatric outpatient
sample. Psychiatry Res. 2016;239:245–52.
49. Malaeb D, Farchakh Y, Haddad C, Sacre H, Obeid S, Hallit S, Salameh P. Vali‑
dation of the Beirut Distress Scale (BDS-10), a short version of BDS-22, to
assess psychological distress among the Lebanese population. Perspect
Psychiatr Care. 2022;58(1):304-13. https://doi.org/10.1111/ppc.12787.
50. Salafia EHB, et al. Perceptions of the causes of eating disorders: a com‑
parison of individuals with and without eating disorders. J Eat Disord.
2015;3(1):1–10.
51. Beaton DE, et al. Guidelines for the process of cross-cultural adaptation of
self-report measures. Spine. 2000;25(24):3186–91.
52. Beaton D, et al. Recommendations for the cross-cultural adaptation of
health status measures, vol. 12. New York: American Academy of Ortho‑
paedic Surgeons; 2002. p. 1–9.
53. Al-Bannay H, et al. Culture as a variable in health research: perspectives
and caveats. Health Promotion Int. 2014;29(3):549–57.
54. Nejjari C, et al. Translation and validation of European organization for
research and treatment of cancer quality of life Questionnaire-C30
into Moroccan version for cancer patients in Morocco. BMC Res Notes.
2014;7(1):1–6.
55. Maneesriwongul W, Dixon JK. Instrument translation process: a methods
review. J Advanced Nurs. 2004;48(2):175–86.
56. Hair Jr JF, et al. A primer on partial least squares structural equation mod‑
eling (PLS-SEM). Sage publications; 2016.
57. Mishra P, et al. Descriptive statistics and normality tests for statistical data.
Ann Cardiac Anaesthesia. 2019;22(1):67.
58. Hayes AF. Introduction to mediation, moderation, and conditional pro‑
cess analysis: A regression-based approach. New York: Guilford publica‑
tions; 2017.
59. Soares Filho LC, Batista RFL, Cardoso VC, et al. Body image dissatisfaction
and symptoms of depression disorder in adolescents. Braz J Med Biol Res.
2020;54(1):e10397. https://doi.org/10.1590/1414-431X202010397.
60. Blashill AJ, Wilhelm S. Body image distortions, weight, and depression in
adolescent boys: Longitudinal trajectories into adulthood. Psychol Men
Masculinity. 2014;15(4):445.
61. Chen G, et al. The association between body dissatisfaction and depres‑
sion: An examination of the moderating effects of gender, age, and
weight status in a sample of Chinese adolescents. J Psychol Counsel
Schools. 2015;25(2):245–60.
62. Tang J, et al. Association between actual weight status, perceived weight
and depressive, anxious symptoms in Chinese adolescents: a crosssectional study. BMC Public Health. 2010;10(1):1–8.
63. Hoebel BG, Leibowitz SF. Brain monoamines in the modulation of
self-stimulation, feeding, and body weight. Res Publications-Assoc Res
Nervous Mental Dis. 1981;59:103–42.
64. Murray K, Rieger E, Byrne D. A longitudinal investigation of the mediating
role of self-esteem and body importance in the relationship between
stress and body dissatisfaction in adolescent females and males. Body
Image. 2013;10(4):544–51.
65. Haddad C, Zakhour M, Akel M, Honein K, Akiki M, Hallit S, Obeid S. Factors
associated with body dissatisfaction among the Lebanese popula‑
tion. Eat Weight Disord. 2019;24(3):507-19. https://doi.org/10.1007/
s40519-018-00634-z.

Al‑Musharaf et al. BMC Pediatrics

(2022) 22:302

Page 11 of 11

66. Swami V, Horne G, Furnham A. COVID-19-related stress and anxiety are
associated with negative body image in adults from the United Kingdom.
Pers Individ Dif. 2021;170:110426.
67. Ruggiero GM, et al. The influence of stress on the relationship between
cognitive variables and measures of eating disorders (in healthy female
university students): a quasi-experimental study. Eat Weight Disord.
2008;13(3):142–8.
68. Miles JM. Academic Achievement and Body Image in Undergraduate
Women. Online Submission, 2009.
69. Wenz-Gross M, et al. Stress, social support, and adjustment of adolescents
in middle school. J Early Adolesc. 1997;17(2):129–51.
70. Soo KL, et al. Eating behaviour, body image, and self-esteem of adoles‑
cent girls in Malaysia. Percept Motor Skills. 2008;106(3):833–44.
71. Harter S. The construction of the self: A developmental perspective. New
York: Guilford. 1999.
72. Brechan I, Kvalem IL. Relationship between body dissatisfaction and dis‑
ordered eating: Mediating role of self-esteem and depression. Eat Behav.
2015;17:49–58.
73. Nikniaz Z, et al. Factors associated with body image dissatisfaction and
distortion among Iranian women. Eat Behav. 2016;22:5–9.
74. Lemon SC, et al. Contributions of weight perceptions to weight loss
attempts: differences by body mass index and gender. Body Image.
2009;6(2):90–6.
75. Sinnappan S, et al. Slimming the body: slimming ads, body dissatisfaction
and eating disorders. J Pengajian Media Malaysia. 2020;22(2):77–93.
76. You S, Shin K. Sociocultural Influences, Drive for Thinness, Drive for
Muscularity, and Body Dissatisfaction among Korean Undergraduates. Int
J Environ Res Public Health. 2020;17(14):5260.
77. Rodgers R, Chabrol H. The impact of exposure to images of ideally thin
models on body dissatisfaction in young French and Italian women.
L’encephale. 2008;35(3):262–8.
78. Powell E, et al. Attachment security and social comparisons as predic‑
tors of Pinterest users’ body image concerns. Comput Hum Behav.
2018;83:221–9.
79. Daoud, D. and V. Högfeldt, Expanding into new markets: Is Lebanon a
potential market for Swedish fast fashion companies? 2013, University of
Borås/Swedish School of Textiles.
80. Garner D. Body image survey results. Psychology Today New York.
1997;30:30–45.
81. Kantanista A, et al. Body image, BMI, and physical activity in girls and boys
aged 14–16 years. Body Image. 2015;15:40–3.
82. Zitzmann J, Warschburger P. Psychometric Properties of Figure Rating
Scales in Children: The Impact of Figure Ordering. J Personal Assess.
2020;102(2):259–68.
83. Clausen L, Rokkedal K, Rosenvinge JH. Validating the eating disorder
inventory (EDI-2) in two danish samples: A comparison between female
eating disorder patients and females from the general population. Eur Eat
Disord Rev. 2009;17(6):462–7.

Publisher’s note

Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

