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Abstract

Aims To evaluate the psychometric properties of the male
body dissatisfaction scale (MBDS) in Brazilian and Por-
tuguese university students; to present a reduced model of
the scale; to compare two methods of computing global
scores for participants’ body dissatisfaction; and to esti-
mate the prevalence of participants’ body dissatisfaction.
Methods A total of 932 male students participated in this
study. A confirmatory factor analysis (CFA) was used to
assess the scale’s psychometric properties. Multi-group
analysis was used to test transnational invariance and
invariance in independent samples. The body dissatisfac-
tion score was calculated using two methods (mean and
matrix of weights in the CFA), which were compared.
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Finally, individuals were classified according to level of
body dissatisfaction, using the best method.

Results The MBDS model did not show adequate fit for
the sample and was, therefore, refined. Thirteen items were
excluded and two factors were combined. A reduced model
of 12 items and 2 factors was proposed and shown to have
adequate psychometric properties. There was a significant
difference (p < 0.001) between the methods for calculating
the score for body dissatisfaction, since the mean overes-
timated the scores. Among student participants, the
prevalence of body dissatisfaction with musculature and
general appearance was 11.2 and 5.3%, respectively.
Conclusions The reduced bi-factorial model of the MBDS
showed adequate validity, reliability, and transnational
invariance and invariance in independent samples for
Brazilian and Portuguese students. The new proposal for
calculating the global score was able to more accurately
show their body dissatisfaction.

No level of evidence Basic Science

Keywords Body dissatisfaction - Males -
Musculature - Validity

Introduction

The concept of body image has been investigated in the
literature through perception and/or attitude. Bearing in
mind that the construction of an individual’s body image
involves evaluating a range of factors, it is the task of the
researcher to evaluate which aspects and instruments
should be used, according to their objectives and target
population, to properly capture these aspects [1, 2]. Body
dissatisfaction evaluates the individual’s affect towards
their own body and is one of the principal components
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evaluated within the attitudinal dimension of body image.
Researching and assessing body dissatisfaction are impor-
tant [3, 4], as it is strongly linked to the development of
eating disorders [5, 6], body dysmorphic disorders [7], low
self-esteem [5, 8, 9], binge eating [10], perfectionism [11],
interpersonal difficulties [11, 12], social anxiety [4, 5],
internalization of media ideals [13], drive for muscularity
[4, 11, 13], body checking [11, 14], training frequency and
muscle-building supplement consumption [13], and emo-
tional dysregulation and insecure—anxious attachment [11].
Furthermore, the stigma associated with body dissatisfac-
tion has been reported in some studies [7, 15].

For many years, body dissatisfaction research concen-
trated on the female population, principally in terms of
weight, shape, and accumulation of body fat [6, 13]. These
studies indicated that women, on average, are more con-
cerned about their bodies and at higher risk of developing
an eating disorder as compared to men. This view, how-
ever, has changed in recent decades with increasing
research on the male population, a significant advance in
the literature, showing that men also demonstrate signifi-
cant concern about their bodies [13, 16]. Dakanalis et al.
[4] reported a strong relationship among body dissatisfac-
tion and eating disorder symptomatolog in Italian men.
Others studies have also shown an association between
body dissatisfaction and binge-eating [17], laxative/diuretic
misuse, fasting, and excessive exercise in men [18].

Recent literature [4, 5, 11] supports the contention that
body dissatisfaction is a risk factor for eating disorders in
both genders. It is, however, important to note that the
body concerns of men differ substantially from those of
women [19, 20]. In women, concerns are directed mainly at
slimness [5, 6, 21, 22]. Whereas, among men, increased
lean muscle mass prevailed [23]. Thus, when researching
aspects related to body image, as is the case with body
dissatisfaction, it is important to use instruments that can
capture the specific concerns of each sex [24]. Beyond the
difference found based on sex, the literature [21, 25-27]
indicates that men and women in the 18-to-35 age group
were most concerned with their bodily appearance.
Sepulveda et al. [28] and Silva et al. [25] also report that
university students are a population that is vulnerable to
body dissatisfaction due to the social and academic pres-
sures imposed which may affect their perceptions of their
own bodies.

There exist a range of instruments for evaluating body
dissatisfaction in However, instruments
designed to assess body dissatisfaction in men are scarce
and consist mainly of adaptations of pre-existing scales
used for women. In 2009, Ochner et al. [29] constructed
an instrument for the male population with the aim of
evaluating the main body concerns in this population.
The instrument developed was composed of 25 items and

women.
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known as the male body dissatisfaction scale (MBDS).
The items of which the MBDS is made up included
theoretical assumptions presented in the literature on
body dissatisfaction in males as well as on experts’
opinions on which areas of the body would be the most
relevant for this population. The factors in the MBDS
were obtained through exploratory factorial analysis
which indicated three sets of items, namely, muscula-
ture, definition, and relative standing/external evalua-
tion. This exploratory strategy of allocating items may
have overlooked the role of theoretical formulation
(content) of the items at the expense of distribution
(statistics) of the responses given, considering the study
sample (n = 95 American university student). Maroco
[30] emphasizes that the exploratory strategy produces a
factorial solution among many statistical equivalents
without any indication of the quality of the retained
factorial structure or content of the items. This fact can
be verified in other studies [31, 32] exploring the items
of the MBDS for Brazilian and French men, and finding
different structures. Thus, both in the construction of the
items of a scale and in the definition of the associated
factors, it is necessary to first formulate the technical
framework involving both the content of the items and
their allocation in the factors, and only then to verify
whether the data collected confirm this structure. It is
also recommended that the external validity of this
proposal be evaluated in independent samples in order
for the formulated model to be deemed adequate [30].

Regarding the psychometric properties of the MBDS, to
date, no studies have been found that use confirmatory
strategies confirming the three-factor structure recom-
mended in the original study. The need to evaluate the
psychometric properties, including estimates of validity,
reliability, and invariance, is important in guaranteeing the
adequacy of the instrument for the sample studied [30, 33].
The MBDS has previously been translated into Portuguese
and French. Transnational studies using the same scale may
provide some insight into how body dissatisfaction is
perceived in different populations/cultures. Conducting
transnational studies also allows for broader discussion of
the variables studied and enables comparison of popula-
tions with different socio-cultural and economic charac-
teristics [34-36].

Given the above, the objectives of this study were as
follows:

1. to evaluate the psychometric properties of the MBDS
when applied to Brazilian and Portuguese university
students;

2. to present a reduced model of the MBDS;

3. to compare and discuss estimation methods for calcu-
lating the global score of MBDS factors;
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4. to estimate the prevalence of body dissatisfaction in
Brazilian and Portuguese university students.

Method
Participants

This is a cross-sectional study. The minimum sample size
needed to evaluate the psychometric properties of the
MBDS was calculated using the proposal by Kim [37] in
which o = 5%, f = 20% and degree of freedom of the
MBDS = 272, resulting in 95 subjects. Moreover, bearing
in mind that losses are common in epidemiological studies,
we added an attrition rate of 20% to the minimum sample
size, which thus became 120 individuals. This estimate was
maintained for each country (Brazil and Portugal), as well
as in independent subsamples (test and validation). How-
ever, we were not confident that this sample size would be
large enough to adequately capture population variability.
As one of the aims of study was to assess the psychometric
properties of the MBDS for Brazilian and Portuguese stu-
dents, a representative sample of the population much
larger than the usually recommended for performing sta-
tistical tests was used.

Study participants were recruited according to the fol-
lowing inclusion criteria: aged between 18 and 35 years,
male, and enrolled in a Brazilian or Portuguese higher
education institution. To collect the data, one university
(Universidade Estadual Paulista—UNESP) in Brazil and
five Portuguese institutions (Instituto Universitario de
Ciéncias Psicoldgicas, Sociais e da Vida—ISPA, Instituto
Superior de Ciéncias da Saide Egas Moniz—ISCSEM,
Escola Superior de Enfermagem de Lisboa—ESEL, Insti-
tuto Superior de Engenharia do Porto—ISEP, and Facul-
dade de Farmadcia da Universidade de Coimbra—FFUC)
agreed to participate and were included in the study. It is
worth noting that the institutions were chosen in a non-
probabilistic way, considering researchers’ access. All
academic institutions approved the conduction of the study
with lecturers’ previous agreement for data collection in
the classroom. The students were informed about the aim
of the study and they were invited to complete the ques-
tionnaire, which took an average of 10 min. Data were self-
reported by students via paper-and-pencil measures, and
they received no remuneration for participating in the
study.

A total of 1047 students agreed to participate, although
115 did not complete all items of the MBDS and were,
therefore, not included in the sample. Thus, 932 male
students (513 Brazilian and 419 Portuguese) formed the
total study sample.

Sample characteristics

Data on age, area of study, working while studying, self-
reported body type (thin, normal/average, overweight, or
muscular), weight status, and socio-economic class were
all collected to characterize the sample. Weight status was
classified according to WHO recommendation [38, 39]
using students’ body mass index (BMI) calculated based on
self-reported weight and height. Participants’ socio-eco-
nomic group was classified based on mean monthly income
of the main breadwinner in number of minimum wages
(monthly household income in minimum wages A >5,
3<B<5,1=<C<3, D<I). In Brazil, the Brazilian
Economic Classification Criterion [40] was used to esti-
mate monthly household income, whereas in Portugal,
monthly household income was reported by the student.

Study variables and instrument

Body dissatisfaction was estimated using the Portuguese
version of the MBDS published by Carvalho et al. [41].
Ochner et al. [29] constructed the MBDS in English to
evaluate body dissatisfaction in the male population. The
instrument’s 25 items were developed to assess the main
concerns of the male population with regard to body
dissatisfaction related to the literature and according to
experts. These items were divided into three factors
musculature (items 4, 6, 7, 9, 12, 13, 16, and 24), defi-
nition (items 1, 3, 10, 15, 17, 18, 20, 22, and 25), and
relative standing/external evaluation (items 2, 5, 8, 11, 14,
19, 21, and 23). Aiming to control false responses, the
authors formulated 13 MBDS items in the negative and
proposed evaluation of body dissatisfaction considering a
weighting between the importance attributed to the item
ranging from 1 to 10 points and the response to the same
item on a 5-point Likert-style scale. This weighting is
obtained by dividing the value attributed to importance by
10, which is then multiplied by the participant’s response
on the Likert-style scale for that same item. Thus, the
quantitative score produced for each item varied between
0.1 and 5.0 points.

Procedures and ethical aspects

In class, the participants completed the questionnaire
characterizing the sample and the Portuguese version of the
MBDS. It should be noted that students participated vol-
untarily and only those who signed an informed consent
form were included in the sample.

This study was approved in Brazil and Portugal by the
Ethics Committees for Research Involving Human Beings
(UNESP-CAAE 29896214.0.0000.5426, ESEL#1413).
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Psychometric properties

The psychometric properties of the original MBDS model
including factorial, convergent, and discriminant validity
and reliability were evaluated for the total sample, as well
as for the subsamples (Brazil, Portugal, test, and valida-
tion). The test and validation subsamples were selected
based on the total sample for each country which was
randomly divided into two parts following Kapan and
Saccuzzo’s [42] recommendation. The randomization of
the total sample into subsamples is a common strategy in
the literature [9, 43, 44] and strengthens the results of the
study as well as to allow the assessment of factorial
invariance in independent samples (test and validation).

Psychometric sensitivity

To verify distribution of participants’ responses to the
MBDS items, the mean, standard deviation, skewness, and
kurtosis were calculated. Psychometric sensitivity was
evaluated by measuring skewness and kurtosis and deemed
adequate when distribution of frequencies of responses
approximated a normal curve. Absolute values for skew-
ness and kurtosis lower than 3 and 7, respectively, were
used as parameters of adequacy [30].

Factorial validity

To verify MBDS fit in the different samples, we used con-
firmatory factor analysis (CFA) with the estimation of
maximum likelihood (ML). The Chi square per degree of
freedom ratio (y*/df), root mean square error of approxima-
tion (RMSEA), comparative fit index (CFI), and Tucker—
Lewis index (TLI) were used to evaluate the model’s
goodness of fit to the data. The model was deemed accept-
able when y%/df <5.00, RMSEA <0.10, CFI, and
TLI >0.90 [30, 45]. The factorial weights (1) of each item
were also analyzed and those which were 4 <0.40 excluded.
When the MBDS fit was not adequate, the content of each
item was analyzed by the authors of this study to verify its fit
to the proposed factor and modification indices above 11,
estimated using Lagrange multipliers (LM) were also
examined, seeking a better fit for the model. Moreover, when
correlation of MBDS factors was >0.90, the variance
inflammation factor (VIF) was calculated to verify multi-
collinearity, which was deemed important if VIF >5 [30].
Psychometric analyses were conducted using the MPLUS
software (version 7.2 Muthén & Muthén, Los Angeles).

Convergent and discriminant validity

To evaluate the convergent validity of the MBDS items for
each proponent factor, the average variance extracted
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(AVE) was calculated [46]. The set of items was consid-
ered to have adequate convergent validity when
AVE >0.50 [30]. To evaluate the discriminant validity of
the MBDS, squared correlations (r2) between factors was
calculated. When the AVE values for each pair of corre-
lated factors were Zrz, the scale showed adequate dis-
criminant validity [46].

Reliability

The reliability of the MBDS was evaluated in terms of its
internal consistency (o Cronbach’s alpha coefficient) and
composite reliability (CR). Composite reliability was cal-
culated following the recommendations of Fornell and
Larcker [46]. Values for « and CR above 0.70 were deemed
to show adequate reliability [30].

Transnational invariance and invariance
in independent samples

The invariance of the adjusted MBDS model was evaluated
with multi-group analysis using the Chi-square difference
statistical test (Ay?). After confirming the configurational
invariance (same structure) for both countries in the CFA,
transcultural invariance and invariance in independent
samples were tested. To evaluate invariance, we used
factorial weights (A), intercepts (i), and residues’ vari-
ance/covariance (cov). When prﬁ was >0.05 a weak
invariance (metric) was found, if pAy? and pAy?
were >0.05, strong invariance (metric and scalar) was
found, and if pAy2, pAy?, and pAy2,, were >0.05, a strict
invariance (metric, scalar, and strict) was found. It is
important to note that invariance in independent samples
was conducted with the aim of evaluating external validity
of the factorial solution obtained.

Computing global score for body dissatisfaction

After evaluating the psychometric properties of the MBDS
and defining the best model, each participant’s level of
body dissatisfaction was estimated. In the initial validation
study, Ochner et al. [29] proposed that the higher the
individual’s score, obtained from summing the weight of
each item, the higher the body dissatisfaction. However,
altering the configuration of the scale by eliminating an
item, for example, would invalidate this scoring approach.
Therefore, this may not be the ideal method for obtaining
the global score, as the instrument’s configuration may
undergo changes depending on the context/population in
which it is applied. The mean is commonly used in the
literature for computing the global score and can be
preferable over summing. However, we must highlight that
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calculation based on the mean assumes that all items
making up the factor have the same weight, which is
unrealistic. Thus, Mar6co [30] recommends computing the
global score using an algorithm calculated based on the
matrix of weights for obtaining the factorial scores,
obtained in the CFA, which considers the relations/con-
tributions of each factor for the response observed in the
item. Thus, in this study, the global score was computed
using the arithmetic mean (method 1) and the algorithm
(method 2). The estimates obtained based on the two
methods were compared using the paired ¢ test with level of
significance of 5%. Next, a proposal was made for classi-
fying the levels of individual’s body dissatisfaction using
the percentiles of the response scale (<P25 0.1-1.3 very
low, P25-P50 1.3-2.6 low, P50-P75 2.6-3.8 moderate,
>P75 3.8-5.0 high). The classification was carried out for
each factor and for each country, with a 95% confidence
interval (CI 95%).

Results

The students’ mean age was 21.3 [standard deviation
(SD) = 3.4] years [Brazilian 21.3 (SD = 3.2); Portuguese
21.5 (SD = 3.6)]. Table 1 shows the characterization of
the sample studied separated according to country (some
students did not report some information to characterize the
sample, and therefore, the descriptive analysis in Table 1
did not include all students). It can be seen that the majority

Table 1 Characterization of the university students

Characteristic Sample n (%)
Brazil Portugal Total
Working and studying
Yes 148 (28.9) 68 (16.2) 216 (23.2)
No 364 (71.1) 351 (83.8) 715 (76.8)
Self-reported body type
Thin 126 (24.8) 54 (12.9) 180 (19.4)
Normal/average 257 (50.5) 270 (64.7) 527 (56.9)
Overweight 106 (20.8) 75 (18.0) 181 (19.5)
Muscular 20 (3.9) 18 (4.3) 38 (4.1)
Weight status
Underweight 10 (2.0) 15 (3.6) 25 (2.7)
Normal weight 334 (65.4) 306 (73.9) 640 (69.2)
Overweight 127 (24.9) 78 (18.8) 205 (22.2)
Obesity 40 (7.8) 15 (3.6) 55 (5.9)
Socio-economic class
A (=5 minimum wages) 159 (31.0) 42 (10.2) 201 (21.7)
B (3-5 minimum wages) 252 (49.1) 172 (41.6) 424 (45.8)
C (1-3 minimum wages) 100 (19.5) 167 (40.4) 267 (28.8)
D (<1 minimum wages) 2(0.4) 32 (7.7) 34 (3.7)

of the students do not work while studying, selected the
normal/average body type, were classified as in a condition
of normal weight and in socio-economic class B.

Table 2 presents the distribution of students’ responses
to each item of the MBDS for the total sample, Brazil and
Portugal. As can be seen, only item 22 presented a dis-
crepant value for kurtosis in the Portuguese sample.

Table 3 shows the indicators used for evaluating the MBDS
psychometric properties for the samples in the study. It can be
seen that the original MBDS model does not show adequate
adjustments for any of the samples. Moreover, there is a lack of
convergent and discriminant validity and poor reliability for
some factors. Thus, the basic scale was refined based on
adapting the modification indices and the content of each item
considering, where the factor itself was placed according to the
original proposal. In total, 13 items were excluded, twelve of
which (3,7, 10, 11, 13, 14, 17, 18, 20, 22, 24 and 25) were due
to being strongly correlated with other items within the same
factor. Moreover, the exclusion of items 5, 17, 20, and 25 was
also supported by the low factorial weight shown. After
exclusion of the above-mentioned items, factor definition was
composed of only two items (1 and 15) and their strong cor-
relation with the external evaluation factor (r = 0.93;
p < 0.001) indicated multicollinearity (VIF = 7.14). It was,
therefore, decided to combine these factors into one single
factor which was renamed “general body appearance”. In this
way, a reduced version of the MBDS was created (cf. “Ap-
pendix”), with 12 items distributed between two factors (items
musculature 4, 6, 9, 12, and 16; general body appearance 1, 2,
8, 15, 19, 21, and 23) which shows adequate validity and
reliability for all of the samples in the study.

Table 3 also shows the results for the transnational
(Brazil vs. Portugal) and independent sample (test vs.
validation) invariance tests for the reduced version of the
MBDS. Metric (weak) invariance can be seen between
Brazil and Portugal and metric, scalar, and strict (strong)
invariance in the independent samples.

Equations 1 and 2 show the algorithm obtained based on
the matrix of weightings for estimating factorial scores in
the CFA using the reduced model of the MBDS:

Dissatisfaction with musculature
=0.164 x item4 + 0.191 x item6 + 0.099 (1)
x item9 + 0.268 x item12 + 0.148 x item16,

Dissatisfaction with general body appearance

= 0.106 x item1 + 0.137 x item2 + 0.177 x item8
+ 0.127 x item15 + 0.075 x item19 + 0.095
x item21 + 0.197 x item23.

(2)

These equations were used to compute the global score
for body dissatisfaction (method 2). In comparing the two
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Table 2 Distribution of male

university students’ responses to ftems  Brazil Portugal Total

the items of the male body Me SD Sk Ku Me SD Sk Ku Me SD Sk Ku

dissatisfaction scale—MBDS
1 192 1.10 065 —-0.13 1.74 096 1.02 1.27 1.84 1.04 0.81 0.36
2 1.61 092 0.5 0.62 141 0.87 1.15 2.35 .52 090 091 1.22
3 193 1.15 0.90 032 179 1.02 095 0.60 1.86 1.10 0.94 0.48
4 241 145 022 -0.88 210 127 053 -0.32 227 138 037 —0.68
5 123 085 1.63 406 128 091 1.62 3.80 1.25 0.88 1.63 3.94
6 1.35 127 1.10 0.58 121 1.14 129 1.13 129 121 1.19 0.82
7 1.63 134 0095 023 1.14 1.04 135 1.55 141 124 1.16 0.82
8 .72 098 1.02 141 165 088 1.14 221 1.69 093 1.07 1.74
9 136 124 1.07 050 174 122 068 —0.14 1.53 124 0.86 0.08
10 123 059 0.84 251 127 067 1.15 3.41 1.24 062 1.02 3.12
11 140 093 094 085 141 088 1.16 243 141 091 1.03 1.47
12 1.54 132 092 020 143 115 1.09 0.82 149 125 1.00 0.47
13 201 139 051 -050 1.81 122 0.72 0.10 192 132 061 -0.26
14 1.66 1.04 093 081 1.54 098 1.38 2.64 1.61 1.01 1.12 1.49
15 1.84 1.19 070 -0.13 1.74 1.08 1.03 0.88 1.80 1.14 0.83 0.24
16 200 142 054 -059 1.70 1.18 0.71 0.02 1.87 132 0.65 —0.30
17 121 076 1.56 425 133 087 1.58 3.32 1.26 081 1.59 3.85
18 .75 091 1.14 1.84 154 077 1.11 2.45 1.66 086 1.17 2.20
19 135 1.01 1.23 1.39 142 092 1.07 1.66 1.38 097 1.16 1.47
20 1.63 097 1.01 1.35 154 085 1.15 2.53 1.59 092 1.08 1.82
21 1.37 085 0.87 123 133 0.82 1.28 3.35 1.35 0.84 1.04 2.08
22 1.19 056 0.73 1.70 121 0.68 2.02 749* 120 0.62 1.52 5.75
23 1.66 097 1.01 148 154 086 1.01 1.86 1.61 093 1.03 1.69
24 1.84 139 067 —-038 150 1.14 0.93 0.49 1.69 130 0.81 0.00
25 138 0.69 1.14 322 138 0.67 0.79 1.44 1.38 0.68 0.99 243

* Discrepant values

Me mean, SD standard deviation, Sk skewness, Ku Kurtosis

methods (mean and algorithm) for estimating global scores,
a significant difference between the methods was found
that for both musculature (mean = 1.69 &+ 1.02, algo-
rithm = 1.45 + 0.90, t = 44.68, p < 0.001) and for gen-
eral body appearance (mean = 1.60 £ 0.70,
algorithm = 1.48 £+ 0.66, t = 39.10, p < 0.001) with the
mean appearing to overestimate score for body dissatis-
faction. Thus, method 2 was chosen to calculate the
prevalence of body dissatisfaction among the students.
Table 4 shows the prevalence of body dissatisfaction with
musculature and general body appearance for the Brazilian
and Portuguese university students. It was found that 11.2% of
the students had a moderate-to-high level of dissatisfaction
with musculature and 5.3% with general body appearance.

Discussion
This study enabled, for the first time in the literature, the

originally proposed three-factor model of the MBDS to be
evaluated through a confirmatory strategy. Our results
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indicate that the validity of the original model was not
adequate for the samples studied, suggesting the need to
restructure the scale. Thus, the reduced bi-factorial model
was proposed and tested, indicating appropriate validity,
reliability, and transnational invariance and invariance of
independent samples. Moreover, we propose a superior
method for obtaining global body dissatisfaction scores and
for classifying the prevalence of dissatisfaction with mus-
culature and with general body appearance when using the
MBDS.

The psychometric properties of the original MBDS
model were not adequate for the samples studied, indicat-
ing the need to restructure the scale, especially in terms of
grouping items into factors. One possible explanation for
the lack of fit of the original model may be the fact that it
was defined through an exploratory strategy. Carvalho
et al. [32] and Rousseau et al. [31] also explored the items
of the MBDS and found different structures. The explora-
tory strategy meant that different sets of items were
grouped together, possibly related to the characteristics of
the study sample. These new groupings, for the most part,



Eat Weight Disord (2017) 22:515-525

521

Table 3 Indicators for evaluating the psychometric properties of the original (tri-factorial) and reduced (bi-factorial) model of the male body
dissatisfaction scale (MBDS) applied to Brazilian and Portuguese male university students

Sample n 74 RMSEA CFI TLI . AVE ” o CR
df (CI 90%)
Original model (musculature, definition, relative standing/external evaluation)
Total 932 8.57 0.09 0.81 0.79 0.22-0.82 0.51, 0.29, 0.41, 0.47, 0.99, 0.78, 0.89, 0.77,
(0.08-0.09) 0.41 0.96 0.84 0.84
Brazil 513 5.00 0.09 0.81 0.79 0.18-0.84 0.51, 0.27, 0.36, 0.45, 0.89, 0.76, 0.89, 0.75,
(0.08-0.09) 0.41 0.98 0.84 0.84
Brazil test 256 3.49 0.10 0.77 0.75 0.17-0.84 0.49, 0.29, 0.28, 0.36, 0.88, 0.77, 0.88, 0.76,
(0.09-0.11) 0.40 0.96 0.83 0.84
Brazil validation 257 293 0.09 0.82 0.80 0.18-0.86 0.53, 0.26, 0.42, 0.49, 0.90, 0.74, 0.90, 0.73,
(0.08-0.09) 0.41 1.00 0.84 0.85
Portugal 419 4.74 0.09 0.80 0.78 0.25-0.80 0.51, 0.32, 0.47, 0.56, 0.89, 0.80, 0.89, 0.80,
(0.09-0.10) 0.43 0.92 0.84 0.85
Portugal test 209 2.86 0.09 0.80 0.78 0.26-0.81 0.53, 0.32, 0.53, 0.64, 0.90, 0.77, 0.90, 0.80,
(0.09-0.10) 0.39 0.90 0.82 0.83
Portugal validation 210 3.26 0.10 0.77 0.75 0.20-0.80 0.50, 0.32, 0.43, 0.52, 0.89, 0.76, 0.89, 0.80,
(0.10-0.11) 0.47 0.92 0.86 0.87
Reduced model (musculature, general body appearance)
Total 932 6.21 0.07 0.94 0.93 0.54-0.82 0.54, 0.50 0.42 0.85, 0.85 0.85, 0.85
(0.07-0.08)
Brazil 513 3.62 0.07 0.95 0.93 0.55-0.85 0.55,0.45 0.37 0.86, 0.85 0.86, 0.85
(0.06-0.08)
Brazil test 256 293 0.08 0.92 0.90 0.54-0.84 0.53,0.44 0.31 0.84, 0.87 0.85, 0.85
(0.07-0.10)
Brazil validation 257 2.38 0.07 0.95 0.93 0.53-0.86 0.58,0.45 0.43 0.84, 0.85 0.87, 0.85
(0.06-0.09)
Portugal 419 3.81 0.08 0.93 0.92 0.54-0.80 0.54,0.47 0.49 0.85, 0.85 0.86, 0.86
(0.07-0.09)
Portugal test 209 2.40 0.08 0.93 091 047-0.82 0.57,042 0.59 0.87, 0.82 0.87, 0.83
(0.06-0.10)
Portugal validation 210 2.66 0.08 0.92 091 0.61-0.80 0.51,0.52 0.41 0.84, 0.88 0.84, 0.88
(0.07-0.10)

Invariance
Brazil x Portugal

Brazil (teste x
validation)

Portugal (teste x
validation)

AZ2(10) = 16.02, p = 0.099, Az2(20) = 107.84, p < 0.001, Ay2o(10) = 91.82, p < 0.001
A(10) = 11.47, p = 0.322, AZA(20) = 22.05, p = 0.337, AxZov(10) = 10.59, p = 0.391

AZ2(10) = 4.61, p = 0.915, A2(20) = 14.82, p = 0.787, Ay2oy(10) = 10.21, p = 0.423

J factorial weight, y*/df Chi square by degrees of freedom ratio, RMSEA root mean square error of approximation, CFI comparative fit index, TLI
Tucker-Lewis index, AVE average variance extracted, 7 squared correlation between factors (musculature vs. definition, musculature vs. relative
standing/external evaluation, definition vs. relative standing/external evaluation, musculature vs. general body appearance), o Cronbach’s alpha,
CR composite reliability, 4 xz Chi-square difference, i intercept, cov residues’ covariance

did not fit other populations as they were defined exclu-
sively using statistical strategy without considering the
theory and/or content of the items. Thus, the restructuring
of MBDS based on both items’ content and validity of
scale is important, because it allows to show the literature
an instrument with better psychometric indices and that can
be used in other studies to assess more accurately (that is,
considering the theory underlying of the evaluated concept)
the body dissatisfaction of the male population.

The adjustments made to produce the reduced model of
the MBDS were proposed in this study in as attempt to
identify a more parsimonious structure with adequate
validity and reliability that could be used with other pop-
ulations. These modifications are described below and each
factor is discussed. For the Musculature factor, the items
are thought to be related to evaluating dissatisfaction with
muscles, although the content of items 7 and 24, compo-
nents of this factor, refers to thoughts of general body
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Table 4 Classification of the Brazilian and Portuguese university students according to the method used (mean and algorithm) to obtain body
dissatisfaction (musculature and general appearance) from the male body dissatisfaction scale

Classification  Brazil Portugal Total
n (%) CI 95% n (%) CI 95% n (%) CI 95%
Method 1 (mean)

Dissatisfaction with musculature Very low 212 (41.3) 37.2-454 175 (41.8) 37.2-46.3 387 (41.5) 38.5-44.6
Low 200 (39.0) 35.1-43.1 183 (437) 38.9-48.2 383 (41.1) 38.0443
Moderate 79 (154) 12.3-18.5 49 (11.7)  8.6-15.0 128 (13.6) 11.5-16.1
High 22 (4.3) 2.7-6.0 12 (2.9) 1.2-4.5 34 (3.6) 2.5-49

Dissatisfaction with general body appearance  Very low 170 (33.1) 29.0-37.2 161 (38.4) 33.743.2 331 (35.5) 32.4-384
Low 301 (58.7) 54.8-63.0 230 (54.9) 50.1-59.9 531 (57.0) 53.8-60.2
Moderate 37(7.2) 4996 24 (5.7) 3.6-8.1 61 (6.5) 5.0-8.5
High 5(1.0) 02-19 4(1.0) 02-2.1 9(1.0)0 04-1.7

Method 2 (algorithm)

Dissatisfaction with musculature Very low 244 (47.6) 42.9-51.9 231 (55.1) 50.4-60.1 475 (51.0) 47.6-54.0
Low 201 (39.2) 349435 152 (36.3) 31.5-40.8 353 (37.9) 34.941.1
Moderate 58 (11.3) 8.8-14.0 33(7.9) 5.5-10.7 91 (9.8) 7.9-11.8
High 10 (1.9)  0.8-3.1 3.7 0.0-1.7 13 (1.4) 0.6-23

Dissatisfaction with general body appearance  Very low 214 (41.7) 37.2-45.6 208 (49.6) 44.9-544 422 (45.3) 42.2-483
Low 267 (52.0) 48.1-56.3 194 (46.3) 41.5-51.3 461 (49.5) 46.4-52.6
Moderate 28 (5.5) 3.5-7.6 13 (3.1) 1448 41 (4.4) 3.1-5.7
High 40.8) 02-1.6 4(1.0) 02-2.1 8(0.9) 03-15

dissatisfaction, not clearly evaluating musculature. In
addition, within this factor, items 4 and 13 contain similar
content and both approach dissatisfaction with arm mus-
cles, although 13 is directed specifically at biceps,
restricting the estimate. Thus, the exclusion of items 7, 13,
and 24 was initially based on their own representativeness
for the factor. We should also report the strong correlations
found (indicated by the modification indices) between
items 7, 13, and 24 and other factors. In the Definition
factor, items 3 (appropriate weight for height), 18 (ap-
pearing to have a health body), 20 (body shape as a positive
point), and 25 (wishing to have a better body) did not
appear to be specifically evaluating individuals’ dissatis-
faction with definition. Although items 10 (toning up
muscles) and 22 (more defined muscles) include definition,
they highlight muscles, giving them a strong correlation
with the musculature factor. Moreover, items 17 and 25
have factorial weights below 0.30, reinforcing their lack of
contribution to evaluating body dissatisfaction. In the rel-
ative standing/external evaluation factor, items 11 (com-
paring quantity of muscles with others of the same age) and
14 (well-developed pectoral muscles) are thought to be
related to evaluating musculature, which is supported by
the high modification indices found between these items
and the musculature factor. Likewise, item 5 shows a
factorial weight below 0.30, indicating the fact that
removing the shirt in public does not appear to contribute
to evaluating body dissatisfaction in men. It is also worth

@ Springer

discussing that the combination of the “definition” and
“relative standing/external evaluation” factors was initially
based on the strong correlation (r = 0.93) between them.
We believe that making the definition factor with only two
items would limit the estimate of content. Thus, evaluating
the content of the remaining items based on this combi-
nation, we chose to name the proposed new category
“general body appearance”. Rousseau et al. [31] conducted
exploratory analysis of the MBDS and verified that the
more general items were grouped together into one factor,
as with our proposal, and the authors deemed this set of
items to evaluate general body appearance. All of the
alterations made in constructing the reduced model of the
MBDS, therefore, were justified when considering the
theory/content of the items and the psychometric estimates
obtained using a sample of Brazilian and Portuguese uni-
versity students and independent samples (within each
country).

As for the invariance tests, our study indicated that the
MBDS showed weak transnational invariance between
Brazil and Portugal. Silva et al. [44] conducted a study to
verify the validity, reliability, and transnational invariance
of the reduced model of the body shape questionnaire
(BSQ-8B), which, like the MBDS, evaluates part of body
image, in Brazilian and Portuguese female university stu-
dents and identified a weak transnational invariance. Weak
invariance indicates the adequacy of the model for the two
samples, but we should also note the absence of the
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intercept invariance (Ay? p < 0.05), indicating that the
mean of the factors differs between Brazil and Portugal,
revealing adequate validity of the proposed reduced mod-
el’s discriminant criterion. As for the invariance test in the
independent sample, our study indicates adequate external
validity of the MBDS reduced model.

As for computing the global body dissatisfaction score,
the two methods tested presented statistically different
estimates and using the mean appears to overestimate
individuals’ body dissatisfaction. Campos et al. [47] com-
pared global scores obtained by the mean and the algorithm
using other psychometric instruments and also identified
that the mean overestimates the scores for the concept
evaluated. Thus, although the literature presents mean
scores for body dissatisfaction using the sum or the mean,
we recommend using the algorithm. This estimate is more
accurate compared to the others as it weights the responses
to each item considering the operationalization of the
instrument for the sample to which the individuals belong,
and will allow for more precise identification of those at
risk of developing eating or body dysmorphic disorders.
This method of computing the global score may appear
difficult in the routine of professionals/researchers in this
area. However, technology advances and new software that
assist in this calculation are some strategies of interest, as
weighted scores could be calculated automatically by
entering the individual’s responses. It is also worth noting
that the weights presented in this study could be used for
Brazilian and Portuguese samples with similar
characteristics.

In addition to defining and demonstrating adequate
psychometric properties of the MBDS reduced model, and
using the algorithm for computing the global score, we
would like to present a proposal for classifying the level of
individuals’ body dissatisfaction (for each factor) based on
the percentiles of the response scale. The prevalence of
individuals in our sample with moderate-to-high dissatis-
faction with musculature and general body appearance was
low compared to those presented in the literature
[13, 32, 48, 49]. However, we must bear in mind that body
dissatisfaction in this study was separated into levels. We
suggest that this method may be more appropriate for
identifying which individuals may be at greater risk for an
eating disorder, and thus promote guidance and treatment
strategies.

In this way, this study contributes to the scientific
community in terms of using confirmatory strategy to
identify that the original MBDS model did not adequately
fit different samples and presenting an alternative, reduced,
two-factor model with adequate validity and reliability for
screening for male individuals’ body dissatisfaction.

Moreover, using the algorithm to compute global body
dissatisfaction scores should be encouraged, as the estimate
appears more accurate. The use of classification bands
could also be a useful strategy for determining, where
interventions should be focused. We also encourage further
studies using the reduced model MBDS with different
samples to compare with our results and verify its psy-
chometric properties in other populations in other coun-
tries/cultures or with specific groups such as, for example,
weight lifters, athletes, and dancers.

There were some limitations to this study. The choice of
institutions for collecting data was non-probabilistic and
this may make it more difficult to generalize the results.
The cross-sectional design may also be a limitation, as
causality cannot be inferred. It is important to highlight that
we did not investigate the discriminant criterion validity of
the reduced model MBDS or the potential effects of some
important concepts in this version as, for example, sexual
orientation, self-esteem, eating disorder symptoms, mus-
cle-building supplement consumption, and eating behavior.
Thus, we suggest that future studies seek to assess the
relationship among these concepts and body dissatisfaction
evaluated by the MBDS reduced model.
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Table 5 Reduced version of the male body dissatisfaction scale (MBDS)

Item Reduced version in English

Reduced version in Portuguese

1

4%
6%

9
12%
15

16*

19
21

23

I am happy with how much muscle I have compared
to how much fat I have

Other people think I have a good body

I wish I had more muscular arms

I fantasize about having more muscle

I think I have a generally attractive body

I wish I had more of a V-shaped torso (upper body)
I worry about being more muscular

I have a “six-pack” or “washboard” stomach

Others would find me more attractive if I had more
muscle

I like to show off my body

I look like I could lift more weight than the average

male my age idade

My body is sexually appealing to others

Estou feliz com a quantidade de musculos que tenho em relagéo a quantidade de
gordura do meu corpo

Outras pessoas acham que tenho um corpo bom

Eu gostaria de ter bracos mais musculosos

Eu fantasio sobre ter mais musculos

No geral, acho que tenho um corpo atraente

Eu gostaria de ter o tronco mais em formato de “V” (tridngulo invertido)

Preocupo-me em ser mais musculoso

Eu tenho barriga de “tanquinho”

Se eu fosse mais musculoso, os outros me achariam mais atraente

Eu gosto de exibir meu corpo

Eu aparento conseguir levantar mais peso do que a média dos homens da minha

Para as outras pessoas, meu corpo é sexualmente atraente

* Reverse items
MBDS English version was published by Ochner et al [29] and MBDS Portuguese version was published by Carvalho et al. [41]
Factors of MBDS reduced model musculature items 4, 6, 9, 12 and 16; general body appearance items 1, 2, 8, 15, 19, 21 and 23

Proposal for classifying the levels of individual’s body dissatisfaction (musculature and general body appearance) using the percentiles of the
response scale 0.1-1.3 very low (<P25), 1.3-2.6 low (P25-P50), 2.6 —3.8 moderate (P50-P75), 3.8-5.0 high (>P75)
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