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Predictor of muscle dysmorphia among members of
fitness centers in Denpasar City, Bali, Indonesia
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ABSTRACT
Background and purpose: Muscle dysmorphia is one of the
most common forms of body dysmorphic disorder. It is part of the
obsessive-compulsive disorders, wherein sufferers believe that the
body is too small or not muscular enough. The purpose of this study
was to determine the predictors of muscle dysmorphia among
fitness center members.
Methods: A cross-sectional study was conducted at five fitness
centers with 117 respondents. Several scales were applied
including: 1) 4th edition Sociocultural Attitudes Towards Appearance
Scale (SATAQ) to measure self-internalization, family, peer, and
media pressures; 2) Physical Appearance Comparison Scale (PACS)
to measure social comparison; 3) Body Esteem Scale for Adolescents
and Adults (BESAA) to measure respondents’ satisfaction with their
bodies and 4) The Muscle Dysmorphic Disorder Inventory (MDDI) to
measure muscle dysmorphia. Meanwhile, weight was measured
with Kris EB9-4A Series digital scales, height with GEA microtoise
and body fat percentage with a digital HBF-306 body fat monitor.
Spearman’s Correlation test was performed for the bivariate

analysis and multiple linear regression for the multivariate analysis.
Results: The prevalence of muscle dysmorphia among fitness
center members was 43.6% (95%CI=33.99:53.20) in the total
sample based on MDDI cut-off score. Bivariate analysis shows
that six variables including body fat percentage, total physical
activity, thin/low body fat internalizations, muscular/athletic
internalizations, peer pressure, media pressure associated with
muscle dysmorphia. In the multivariate analysis, only four variables
were significantly associated with muscle dysmorphia, namely:
muscular/athletic internalization (β=0.369, 95%CI=0.296:0776,
p<0.001), media pressure (β=0.277, 95%CI=0.167:0.595,
p<0.001), body fat percentage (β=-0.262, 95%CI=-0.301:-0.067,
p=0.002) and body dissatisfaction (β=-0.224, 95%CI=-0.245:0.050, p=0.003).
Conclusion: The prevalence of muscle dysmorphia in Denpasar
City is relatively high. Muscular/athletic internalization, media
exposure, body fat percentage and body satisfaction are associated
with increase chance of having muscle dysmorphia.
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INTRODUCTION
In 2016, more than one billion people were estimated
to have mental and addictive disorders.1 It was
also reported that mental and addictive disorders
cause 7% disability-adjusted life years (DALY) and
19% years lived with disability (YLD).1 Overall,
two-thirds of DALY are caused by depression,
anxiety, drug and alcohol abuse.1 World Health
Organization (WHO) reported that in 2017 around
264 million people worldwide suffered from anxiety
disorder with the highest proportion was in the
South-East Asia Region, around 60 million cases or
23% of the total population.2 Anxiety disorders are
the top six contributors to non-fatal health loss in
the world and are also included in the top ten causes
of YLD in all WHO countries.2 Generalized anxiety
disorder (GAD), obsessive-compulsive disorder
(OCD), social anxiety disorder, panic disorder,

post-traumatic stress disorder (PTSD) and phobias
are a group of mental disorders that fall into anxiety
disorders.2
The mental disorders included in OCD
are general OCD, body dysmorphic disorder
(including muscle dysmorphia), hoarding
disorder, trichotillomania (hair-pulling disorder),
excoriation (skin-picking) disorder, substance/
medication-induced obsessive-compulsive and
related disorder, obsessive-compulsive and related
disorder due to another medical condition, and
other specified obsessive-compulsive and related
disorder and unspecified obsessive-compulsive
and related disorder (e.g. body-focused repetitive
behavior disorder, obsessional jealousy).3
Muscle dysmorphia, also known as bigorexia, is
one of the most common forms of body dysmorphic
disorder (BDD) and identified as an obsessive-
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compulsive disorder (OCD).3 Muscle dysmorphia
is a condition where the individual is preoccupied
with the idea that his or her body build is too small
or insufficiently muscular.3 Individuals with muscle
dysmorphia usually feel dissatisfied with their
body shape, especially body size and muscle mass.
They can do extreme things in order to get desired
body shape and muscle mass, for example by using
dangerous methods or supplements such as human
growth hormone, diuretics (water pills), anabolic
steroids and ephedrine, whilst some continue to
exercise even if they were injured and they are likely
to experience a more severe injury such as a broken
bone.4 People with muscle dysmorphia also have a
high risk of suffering from major depression with
a living value of 50-60%,5 experience more severe
psychopathology and suicidal ideation.6 Based
on data from the International OCD Foundation,
approximately 80% of individuals with BDD are
reported to have suicidal ideation, while 50% of
those with muscle dysmorphia have attempted
suicide.7
The prevalence of muscle dysmorphia in various
countries is reported to vary widely between
1-53.6%, with the proportion in Spain ranged from
1-11%,8 the United States 9.8-23%,6,9 Hungary
15.1%,4 Australia 17%,10 Italy 3.4-25%,11,12 India
44.3%,13 Colombia 52%14, Africa 53.6%15 and
Turkey 58.3%.16
Studies on muscle dysmorphia have been widely
published in western countries but remain limited
in Asia, including Indonesia. There was one study
conducted in Semarang, Indonesia, which was a
cross sectional study of 42 men in a sports club.
The study was measuring the energy intake and
macro nutrients.17 Another study that looked at
the association between perfectionism and muscle
dysmorphia which was conducted in Surabaya and
Bangil, Indonesia involving 100 men in six fitness
centers.18 The prevalence of muscle dysmorphia and
its risk factors yet to be established in Indonesian
setting. This study aims to determine the prevalence
of muscle dysmorphia and its associated factors
among members of fitness centers in Denpasar.

METHODS
This was a cross-sectional study conducted at
fitness centres in Denpasar City, Bali. A fitness
centre was eligible to be included in the study if it
has supporting equipment for body building and
weightlifting activities, has more than 30 members
and is not exclusive to one gender only. Twentythree fitness centers met the criteria, from which five
centers were selected by simple random sampling.
The minimum required samples for this study
was 102, which was calculated with a significance

level of 95%, effect size 15%, the prevalence of body
builders/weightlifter (BB/WL) who experienced
muscle dysmorphia 58.3%,16 the prevalence of
non-BB/WL who experienced muscle dysmorphia
5.9%.19 Number of samples selected from each
center was determined proportionately to the size
of members listed in the previous month. Finally,
samples were selected consecutively according
to the arrival at the fitness centers during data
collection, a total of 196 fitness centers members
were approached and the final number of samples
involved in the analysis was 117.
Data collection was carried out in August 2019 in
the five selected fitness centers by five enumerators
through face to face interviews and individual
physical measurements. Data collected were
including socio-demographic characteristics, sports
activities, health behaviors, self-internalization,
family pressure, peer pressure, media pressure, social
comparison, body dissatisfaction and presence
of muscle dysmorphia. Physical measurements
included measurements of body weight, height and
body fat percentage. Body weight was measured
with Kris EB9-4A Series digital scales, height with
GEA microtoise and body fat percentage with a
digital HBF-306 body fat monitor.
Data on self-internalization, family, peer and
media pressures were measured with the 4th edition
Sociocultural Attitudes Towards Appearance
Scale (SATAQ). The questionnaire consisted of 21
questions using 5 Likert scales (1=never/strongly
disagree, 2=rarely/disagree, 3=sometimes/disagree,
4=often/agree, 5=very often/strongly agree) with a
minimum score of 1 and a maximum of 105. Data on
social comparison was measured using The Physical
Appearance Comparison Scale (PACS). The PACS
questionnaire consisted of 5 questions, using a 5
Likert rating (1=never/strongly disagree, 2=rarely/
disagree, 3=sometimes/disagree, 4=often/agree,
5=very often/strongly agree) with a minimum score
of 1 and a maximum of 25. Data on respondent’s
dissatisfaction with their bodies was measured using
the Body Esteem Scale for Adolescents and Adults
(BESAA). The BESAA questionnaire consisted of 21
questions, using a 5 Likert rating (1=never/strongly
disagree, 2=rarely/disagree, 3=sometimes/disagree,
4=often/agree, 5=very often/strongly agree) with a
minimum score of 1 and a maximum of 105. Data
on muscle dysmorphia was measured using The
Muscle Dysmorphic Disorder Inventory (MDDI).
The MDDI questionnaire consisted of 13 questions,
using a 5 Likert rating (1=never/strongly disagree,
2=rarely/disagree, 3=sometimes/disagree, 4=often/
agree, 5=very often/strongly agree) with a minimum
score of 1 and a maximum of 65. The cut-off point
for muscle dysmorphia is 39, with higher score
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reflecting more muscle dysmorphia symptoms.20
Statistical analysis was conducted using
STATA 12.1 including descriptive, bivariate, and
multivariate analysis. Association with p≤0.05
were flagged as statistically significant. Correlation
between variables was determined by Spearman’s
Correlation Test and normality of data distribution
with Kolmogorov Smirnov Test. Multivariate
analysis was performed with multiple linear
regression. Independent variables will be included
in the regression model if it has p<0.25 in the
correlation test. This study has been approved by
Table 1.

Prevalence of muscle dysmorphia and socio-demographic
characteristics of respondents

Socio-demographic characteristics
Muscle dysmorphia
Score<39
Score≥39
Gender
Male
Female
Age (years)
18-24
25-34
35-44
45-54
≥55
Marriage status
Not married
Married
Last education
High school
Diploma
Undergraduate
Occupation
Private employee
Entrepreneur
Student
Other
Ethnicity
Bali
Java
Other
Nutritional status
Under
Normal
Over
Fat percentage
Low
Normal
Slightly high
High
Total
6

n

%

66
51

56.4
43.6

81
36

69.2
30.8

29
46
32
8
2

24.8
39.3
27.4
6.8
1.7

59
58

50.4
49.6

41
10
66

35.0
8.5
56.4

53
30
13
21

45.3
25.6
11.1
17.9

74
24
19

63.2
20.5
16.3

2
56

1.7
47.9

59

50.4

2
30
35
50
117

1.7
25.6
29.9
42.7
100.0

the Ethics Committee of the Faculty of Medicine,
Udayana University/Sanglah General Hospital on
July 17, 2019.

RESULTS
Of the 196 fitness center members approached to
involve in the study, 68 (34.7%) members refused
to be interviewed, most of them were women
42 (61.8%). As many as 128 people interviewed,
however, 11 (5.6%) people were excluded in data
analysis due to incomplete data in questionnaire.
Hence, the final number of participants included
in the analysis of this study was 117 fitness center
members.
Table 1 presents the prevalence and sociodemographic characteristics of the respondents.
The prevalence of muscle dysmorphia (MDDI score
39 or above) was 43.6% (95%CI= 33.99:53.20). The
majority of the participants were male (69.2%),
Balinese (63.2%), with a mean age of 31.43 years
(SD±9.4). Half of them were single (50.4%)
completed
diploma/undergraduate
(56.4%),
worked as private employees (45.3%), and had high
nutritional status (50.4%) with mean body mass
index (BMI) of 25.46 (SD±3.74) and had a high
body fat percentage (42.7%).
Table 2 presents median and IQR of independent
variables. Median for age was 30 year (IQR:15),
body fat percentages was 23.3% (IQR:11), adjusted
FFMI 19.8 (IQR:3.3), BMI 24.9 kg/m2 (IQR:4.3).
Median for physical activity per week was 6.0 hour
(IQR:4.5). The highest median score for SATAQ
was muscular/athletic internalization with score
19.0 (IQR:4.0), median score for PACS was 15.0
(IQR:8,0), the highest median score for BESAA was
appearance satisfaction 23.0 (IQR:4.0), and drive
for size for MDDI 14.0 (IQR:6.0).
Table 3 presents the correlation between MDDI
score and numeric variables, namely biological
risk factors, sports participation, socio-cultural,
and psychological. Based on the Spearman test
on the twelve predictors included in the analysis,
biological variables that showed a significant
relationship with MDDI scores was body fat
percentage (r=-0.292, p=0.001). Variables that were
not significantly related to MDDI scores were BMI
(r=-0.025, p=0.786) and adjusted FFMI (r=0.166,
p=0.074). Sports participation that indicated a
significant relationship with MDDI scores was
physical activity per week (r=0.301, p=0.001).
Socio-cultural factors that indicated a significant
relationship with muscle dysmorphia were thin/
low body fat internalization (r=-0.206, p=0.026),
muscular/athletic
internalization
(r=0.480,
p<0.001), peer pressure (r=0.188, p=0.043) and
media pressure (r=0.251, p=0.006), while ethnicity
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(r=0.085, p=0.085) and family pressure (r=0.159,
p=0.086) did not significantly correlate with the
MDDI score. As for psychological factors, there
were no variables significantly associated with the
occurrence of muscle dysmorphia, where the social
comparison had a value of r=0.144, p=0.121 and

Table 2.

Median and IQR of independent variables

Variable
Age (year)
Nutritional Status
Body fat (%)
Adjusted FFMI (kg/m2)
BMI (kg/m2)
Sport Participation (h)
Total physical activity per week
SATAQ (score)
Thin/low body fat internalization
Muscular/athletic internalization
Family pressure
Peer pressure
Media pressure
PACS (score)
BESAA (score)
Appearance satisfaction
Weight satisfaction
Attribution
MDDI (score)
Drive for size
Appearance intolerance
Functional impairment

Table 3.

Median
30.0

IQR
15,0

Min
18,0

Max
59,0

23.3
19.8
24.9

11.0
3.3
4.3

6.1
14.2
15.5

44.7
26.2
42.4

6.0
53.0
15.0
19.0
8.0
8.0
10.0
15.0
66.0
23.0
19.0
24.0
37.0
14.0
11.0
12.0

4.5
9.0
5.0
4.0
4.0
5.0
6.0
8.0
45.0
4.0
4.0
5.0
8.0
6.0
3.0
4.0

0.5
36.0
8.0
8.0
4.0
4.0
4.0
6.0
45.0
11.0
10.0
14.0
26.0
7.0
6.0
4.0

21.5
87.0
17
25.0
19.0
20.0
20.0
25.0
90.0
33.0
28.0
29.0
48.0
21.0
16.0
18.0

Correlations of MDDI with biological risk factors, sports
participation, socio-cultural and psychological factors.

Variable
Biological factors

r

p

Age

-0.044

0.637

BMI

-0.025

0.786

Fat percentage

-0.292

0.001

Adjusted FFMI

0.166

0.074

0.301

0.001

Thin/low body fat internalization

-0.206

0.026

Muscular/athletic internalization

0.480

<0.001

Family pressure

0.159

0.086

Peer pressure

0.188

0.043

Media pressure

0.251

0.006

Social comparison

0.144

0.121

Body dissatisfaction

-0.108

0.248

Sport participation
Physical activity per week
Social-cultural

Psychological factors

body dissatisfaction of r=-0.108, p=0.248.
Table 4 presents the results of multivariate
analysis using multiple linear regression with
the backwards method. The final model in the
backwards method excluded five variables from
the initial model since it did not show a significant
relationship with MDDI scores. Those variables
were excluded sequentially from the model starting
with the variable with the largest p-value. It showed
that muscular/athletic internalization variable gave
the most significant predictor on MDDI scores
as shown by the highest value of standardized
coefficient (β), followed by media pressure, physical
activity per week, body fat percentages and body
dissatisfaction.
Muscular/athletic
internalization
showed
a significant positive relationship with muscle
dysmorphia
(B=0.536;
95%CI=-0.002:0.430;
p<0.001),
meaning
if
muscular/athletic
internalization score has increased by one unit,
the MDDI score will increase by 0.536. Media
pressure also showed similar results (B=0.381;
95%CI=0.167-0.595; p=0.001), where score
of media pressure increased by one unit, than
score MDDI will increase by 0.381. While the
percentage of body fat (B=-0.184; 95%CI=-0.301:0.067; p=0.002) and body dissatisfaction (B=0.148; 95%CI=-0.245:-0.050; p=0.003) showed a
significant negative relationship, meaning if body
fat percentage and BESAA score has increased
by one unit than score MDDI will decreased by
0.184 and 0.148, respectively. The physical activity
per week (B=0.214, β=0.153, p=0.052), however,
showed a borderline in significant association
with muscle dysmorphia (p=0.052), meaning that
the higher total physical activity may also play a
role in the development of symptoms of muscle
dysmorphia. The adjusted R-square value obtained
were 0.374, or the independent variables entered
in the model provided a 37.4% influence to the
dependent variable (see Table 4).

DISCUSSION
The primary objective of this study was to
determine the prevalence and predictor of muscle
dysmorphia among fitness center member. Among
117 fitness center members participated in the
study, 51 members or 43.6% (95%CI=34.61:52.58)
met the criteria of muscle dysmorphia based on
MDDI cut-off value. The prevalence in this study
is higher than the other studies which also used
the MDDI questionnaire with non-bodybuilder
samples, namely in Turin (5.9%),19 the United
States (7.1%)21 and Norway (35.0%).22 Differences
of the prevalence in those studies with finding in
our study are possibly because of differences in the
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Table 4.

Adjusted regression coefficient of the independent variables

Variable
Constant
Muscular/athletic internalization
Media pressure
Fat percentage
Body dissatisfaction (BESAA)
Physical activity per week
R2

B

β

t

36.349
0.536
0.381
-0.184
-0.148
0.214

0.369
0.277
-0.262
-0.224
0.153

8.410
4.429
3.526
-3.102
-2.985
1.967

study settings, sampling methods and respondent
characteristics. Respondents in our study were men
and women who were members of fitness centers,
whereas previous studies in western countries were
conducted among male respondents who were
not selected from members of fitness centers.19,21
Those results of the studies showed that muscle
dysmorphia not only suffered by bodybuilder but
also general people.
Our results indicate that the muscular/
athletic internalization is the predictor with the
greatest adjusted regression coefficient for muscle
dysmorphia (β=0.361), followed by media pressure
(β=0.277), body fat percentage (β=-0.262) and
body dissatisfaction (β=-0.224). People with
muscle dysmorphia preoccupied with the idea that
their body is either too small or not big enough.
The majority of them doing exercise, diet or other
things to achieve the muscular body.3 Muscular/
athletic internalization also showed significant
correlation with muscle dysmorphia. The result
is consistent with Grieve framework that showed
self-internalization indirectly influence muscle
dysmorphia.23 Muscular/athletic internalization as
a predictor of muscle dysmorphia, also reported
in studies in California (β=0.26)24 and the United
States (r=0.38).9 A study in America shows that
exercise frequency was associated with positive
body image, however the association became
weaker when motivation for doing exercises
was based on appearance purposes only.25 Thus,
messages promoting exercise need to de-emphasize
weight loss and appearance for positive body
image.25 A study in Australia also reported that
health promotion education can give positive
improvement for increasing self-esteem, body
image and drive for muscularity in males, while
improve eating disorder inventory drive for
thinness, eating disorder examination and excessive
exercise in females.26 The results of this Australian
study showed that health promotion efforts are able
to change community perception of body image
and reduce excessive exercises.

8

CI
Lower
27.784
0.296
0.167
-0.301
-0.246
-0.002
37.4%

Upper
44.914
0.776
0.595
-0.067
-0.050
0.430

p
<0.001
<0.001
0.001
0.002
0.003
0.052

Individuals often perceive pressure from the
media to achieve impossible body standards, and
such media pressure can lead to the development
of muscle dysmorphia.23 It is proven by multivariate
analysis that showed significant result of media
pressure and muscle dysmorphia. Correlation
of media pressure and muscle dysmorphia also
reported to give similar results in a Florida
study (β=0.46)27, whereas the results of a study
in the United States (2015) showed a very small
correlation (r=0.02) between the effect of the media
with muscle dysmorphia.9 This may be due to the
increasing number of internet users globally.28
A further analysis in our study shows that media
pressure is correlated with social comparison
(r=0.260), however, it is not directly correlated with
body dissatisfaction. The analysis shows that social
comparison is correlated with body dissatisfaction
(r=-0.197). These results comply with Cafri
framework which explains that media pressure is
not directly correlated with body dissatisfaction
but correlated with social comparison. This means
that media pressure can lead someone to compare
his/her body with others.29 In our study, the media
perceived to give highest pressure to respondents
was Instagram with the most type of pressure is
related to improvement of personal appearance.
Body fat percentage in our study negatively
correlated with muscle dysmorphia. It is likely
because people who suffer from muscle dysmorphia
are mostly people who do bodybuilding/
weightlifting activities.29 These activities make
their body fat levels lower compared to people
with normal physical activity. This study, however,
cannot show whether body fat percentage is one
of predictors for muscle dysmorphia as shown by
Cafri framework29, as our study was conducted
with a cross sectional design and all respondents
were fitness center member. In contrast to the
results of our study, studies in the United States30
and Turkey16 show that body fat percentage is not
related to muscle dysmorphia. This is likely due
to the fact that the study conducted in the United
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States compared weighlifter with ED and non-ED
students, whereas in Turkey the body fat percentage
was measured with the perception of body fat using
the body builder image grid.
Body dissatisfaction is one of the variables
that is directly related to muscle dysmorphia
in the Cafri framework.29 People with muscle
dysmorphia endlessly ruinate on thoughts of their
body being too small and develop exercise rituals
to placate those feelings.3,31 Body dissatisfaction
was reported to give similar results in a study in
Minnesota USA (β=-0.540).32 In that study it was
reported that body dissatisfaction had a negative
correlation with muscle dysmorphia score32, which
means that the lower the value of a person’s body
satisfaction, the higher the possibility of suffering
muscle dysmorphia. These results can explain the
definition of individuals with muscle dysmorphia,
i.e they are never satisfied with their body shape,
especially the size of their muscles.3
As
have been explained above, body
dissatisfaction is correlated with social comparison
and social comparison is correlated with media
pressure29, which means that media pressure can
lead people to compare themselves with others and
result in body dissatisfaction.
In our study, there was no significant relationship
between muscle dysmorphia with age, nutritional
status, fat free mass index, thin/low body fat
internalization, family pressure, peer pressure and
social comparison.
Questionnaire used in this study is translated
from the original version in English, thus there
are possibly some changes in the meaning of the
questions. Our study was carried out only in one
city, so the generalization of the results must be
taken in caution.

CONCLUSION
The prevalence of muscle dysmorphia in members
of fitness center in Denpasar City is higher than
in other countries. Variables that found to have
significant correlation with occurrence of the muscle
dysmorphia are muscular/athletic internalization,
media pressure, body fat percentage and body
dissatisfaction. Health education on the importance
of positive body image and the influence of social
media needs to be enhanced. One of the potential
social media channels can be used for providing
this education is Instagram as it was mentioned to
provide the highest pressure towards improvement
of personal appearance. Given the importance of
the problem of muscle dysmorphia, further research
into this field of study is needed in order to develop
prevention programs in this sub-population.
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