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Oliveira Resende,10000-0000-0000-0000 Pedro Henrique Berbert de Carvalho1,20000-0000-0000-0000
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Objective: To test the efficacy of a dissonance-based (DB) intervention in targeting risk factors for
eating disorders (EDs) and predisposing factors for muscle dysmorphia (MD) symptoms in body-
dissatisfied Brazilian men over 1 year of follow-up and evaluate whether reductions in body-ideal
internalization would mediate the intervention’s impact on ED and MD symptoms.
Methods: Participants were randomized to a two-session DB intervention (n=89) or assessment-only
control (AOC) (n=91), and completed validated measures assessing body-ideal internalization, body
dissatisfaction, ED, and MD symptoms at baseline, post-intervention, 1-month, 6-month, and 1-year
follow-ups.
Results: The DB condition showed significantly greater reductions in MD symptoms and body
dissatisfaction compared with the AOC group over a 1-year follow-up, while significant differences
were not observed for body-ideal internalization and ED symptoms. Changes in body-ideal
internalization from baseline to 1-month follow-up completely mediated the relationship between
condition and the changes observed in both ED and MD symptoms.
Conclusion: These results provide further evidence of the efficacy of the tested intervention through
1-year follow-up in reducing body dissatisfaction and MD symptoms, but no such result was observed
for body-ideal internalization and EDs. Our findings provide support for theoretical models of eating
pathology and MD symptoms in Brazilian men.
Clinical Trial Registration: Brazilian Registry of Clinical Trials (ReBEC): RBR-27dc264.
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Introduction

Men with muscle dysmorphia (MD) often worry that their
bodies are too small or not muscular enough, even if they
have a normal or very muscular body.1 In the latest
version of the DSM-5, MD is categorized as a specifier of
body dysmorphic disorder (BDD) within the category of
obsessive compulsive and related disorders.2 However,
authors have continued to question the nosological
classification of MD, debating whether it should be
considered a specifier of BDD, an eating disorder (ED),
or a distinct psychiatric condition.3-5 There is still
insufficient evidence to definitively determine the most
appropriate classification for MD.3 Regardless, it is widely
agreed that MD is a serious psychological disorder
which significantly impacts physical health and

psychosocial functioning.3,4,6-8 Indeed, individuals with
MD have shown excessive concern with physical training
and diet, a higher frequency of suicidal ideation, reduced
quality of life, and higher frequencies of substance use
disorder and anabolic-androgenic steroid (AAS) abuse.9

MD symptoms are also strongly associated with body-
ideal internalization,10 body dissatisfaction,11 and ED
symptoms.12

ED and MD symptoms are increasingly prevalent in
men.13 Despite the physical and psychosocial impair-
ments associated with these symptoms, men are less
likely to seek treatment, mainly due to social- and self-
stigma.14 Additionally, preventive efforts have dispropor-
tionately targeted women.14,15 Indeed, of all preventive
interventions developed for university-aged individuals,
only 11.1% have included men in their samples.15

Correspondence: Pedro Henrique Berbert de Carvalho, Núcleo
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To address this gap and reduce risk for EDs and
predisposing factors for MD in North American men,
Brown et al.16 developed the Body Project: More Than
Muscles (BP/MTM), a dissonance-based (DB) preventive
intervention in which participants voluntarily critique the
pursuit of the lean, muscular appearance considered ideal
for men through verbal, written, and behavioral exercises.
The study’s results demonstrated significant and small-to-
large-effect-size reductions in body-ideal internalization,
dietary restraint, bulimic symptoms, drive for muscularity,
MD symptoms, body fat, and muscularity dissatisfaction
immediately post-intervention and at 1-month follow-up
when compared to a waitlist condition.16 Additionally, the
changes in body-ideal internalization partially mediated
the effect of condition on both bulimic symptoms and MD
symptoms.16 Given the relevance of ED and MD
concerns for young men in Brazil,1,17 the efficacy of the
BP/MTM has also been tested among Brazilian male
university students.18 As in the original study, results
demonstrated significant and small-to-large-effect-size
reductions across ED and MD risk factors compared to
assessment-only control (AOC) for body-ideal internaliza-
tion, body dissatisfaction, ED, and MD symptoms at
1- and 6-month follow-ups.18

Although the results of both studies are promising,16,18

a brief follow-up period (i.e., a maximum of 6 months)18

was evaluated compared to previous studies conducted
with women, in which effects were maintained over a
4-year follow-up period.19 A recent systematic review
suggests that preventative studies should evaluate at
least 1 year of follow-up to understand whether effects
persist over time.15 Additionally, while Brown et al.16

found that the reduction in body-ideal internalization
mediated improvements in ED and MD symptoms after
BP/MTM, this relationship has not been tested in Brazilian
men. Confirming whether the mechanisms for BP/MTM
established in the United States hold across men in Brazil
is important to further evaluate the program’s efficacy.

Extending previous research,16,18 the present study
aimed to evaluate the efficacy of the BP/MTM in targeting
risk factors for ED and predisposing factors for MD
symptoms over a 1-year follow-up and to evaluate
whether reductions in body-ideal internalization would
mediate the intervention’s impact on ED and MD
symptoms in body-dissatisfied Brazilian men. Based on
previous literature,16,18 we hypothesized that: 1) partici-
pants allocated to the DB condition would report
significant reductions in body-ideal internalization, body
dissatisfaction, ED, and MD symptoms over a 1-year
follow-up; and 2) the DB program’s impact on ED and MD
symptoms would be completely mediated by reductions in
body-ideal internalization.

Methods

Sample, procedure, and intervention

Brazilian men who met the following criteria were included:
i) identified as heterosexual; ii) 18-30 years old; iii)
endorsed body image concerns (dissatisfaction with body
weight, shape, or muscularity); and iv) did not meet criteria

for EDs or MD (namely, self-report of previous diagnosis of
any ED or MD by a clinician).

Participants were invited to participate via campus
advertisements, including banners, posters, and online
forums, as well as via announcements in classes. Those
who provided informed consent filled out a sociodemo-
graphic questionnaire in paper-and-pencil format
designed to collect the following information: age, height,
and weight (for calculation of body mass index [BMI]);
race/ethnicity; ED or MD symptoms; and concerns related
to weight, shape, and muscularity, self-rated on a scale of
1 to 10. Consistent with previous research, scores X 6 on
any of these questions met the criteria for body
dissatisfaction.16,18

Eligible participants were randomly assigned to either
the DB (n=89) or AOC (n=91) conditions, via the website
www.randomizer.org, in a 1:1 allocation ratio. Those
assigned to the DB condition completed questionnaires
at baseline (pre-intervention), post-intervention, and at
1- and 6-months, and 1-year follow-up; those assigned to
the AOC condition completed assessments at compar-
able intervals. As our team has previously published the
results of this trial through 6 months of follow-up,7 the
present study provides an extension of this prior work
through 1 year of follow-up.

The DB condition participated in two sessions, lasting
2 hours each with a weekly break between them, of the
Brazilian version of the BP/MTM.18 In the first session, the
participants i) defined the ‘‘cultural ideal’’ male body type,
ii) discussed the origin and perpetuation of the ‘‘cultural
ideal,’’ and how it has changed over time, iii) brainstormed
the costs of pursuing the ‘‘cultural ideal,’’ iv) participated
in verbal challenges countering the mesomorphic ideal
message, and v) completed homework assignments.
In the second session, they i) reviewed homework, ii)
completed role plays to counter/discourage pursuit of the
mesomorphic ideal, iii) discussed ways to resist pressure
to pursue this ‘‘cultural ideal,’’ iv) brainstormed ways to
resist future pressures to conform to the ideal, v)
discussed ways to challenge/avoid negative ‘‘body talk’’
statements, and vi) selected an exit exercise to continue
challenging the cultural-ideal. For details about sample,
procedures, and intervention, please see Almeida et al.18

Measures

Body-ideal internalization

The Thin/Low Body Fat and Muscular/Athletic Internaliza-
tion subscales of the Brazilian version of the Sociocultural
Attitudes Towards Appearance Questionnaire-4 (SATAQ-
4)20 were used to measure body-ideal internalization. The
instrument is rated on a 5-point Likert scale (1 = definitely
disagree to 5 = definitely agree). A total score can be
derived by the sum of the Thin/Low Body Fat and
Muscular/Athletic Internalization subscales. The total
score ranges from 10 to 50, with higher scores indicating
greater body-ideal internalization.20 The SATAQ-4 has
demonstrated good convergent and discriminant validity,
internal consistency, and composite reliability among
Brazilian men.20 The SATAQ-4 demonstrated good
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internal consistency in the present study across time-
points (McDonald’s o X 0.83).

Eating disorder symptoms

ED symptoms were assessed through the Brazilian
version of the Eating Attitudes Test-26 (EAT-26).17 The
EAT-26 is rated on a 6-point Likert-type scale (1 = never
to 6 = always). The total score is calculated by
reassigning scores in the following manner: scores from
1 to 3 are converted to 0, 4 is converted to 1, 5 is
converted to 2, and 6 is converted to 3. The sole
exception pertains to item 25, for which responses are
scored as follows: a response of 1 is assigned a score of
3, 2 is scored as 2, 3 is scored as 1, and responses from 4
to 6 are scored as 0.17 The EAT-26 total score ranges
from 0 to 78, with higher scores indicating greater ED
symptomatology.17 The Brazilian version of the EAT-26
has demonstrated adequate indicators of convergent and
discriminant validity, internal consistency, and test-retest
reliability with a unidimensional structure.17 In the present
study, internal consistency (o) for the EAT-26 wasX 0.76
across time points.

Muscle dysmorphia symptoms

MD symptoms were assessed through the Brazilian
version of the Muscle Dysmorphic Disorder Inventory
(MDDI).1 The 13 items of the MDDI are rated on a 5-point
Likert-type scale (1 = never to 5 = always). Total scores
are derived from the sum of all items and can range from
13 to 65. Higher scores indicate greater MD symptoms.1

The Brazilian version of the MDDI has demonstrated
good convergent validity, internal consistency, and test-
retest reliability for undergraduate young men.1 In the
current sample, internal consistency was good across
time points (o X 0.78).

Body dissatisfaction

The 15-items of the Male Body Attitudes Scale-Revised
(MBAS-R) Brazilian version were used to measure body
dissatisfaction.21 MBAS-R items are rated on a 5-point
Likert-type scale (1 = never to 5 = always). Items 7 and 14
are reverse-scored. The total score is the sum of the 15
items and ranges from 15 to 75; higher scores reflect a
higher level of body dissatisfaction.21 The Brazilian
version of the MBAS-R has demonstrated good construct
and convergent validity, internal consistency, and test-
retest reliability for undergraduate young men.21 In the
present study, the MBAS-R demonstrated good internal
consistency across time points (o X 0.82).

Data analyses

The sample size calculation suggested 29 participants per
condition (Supplementary Material S1). However, taking
into account the dropout rate of previous DB preventive
interventions in the Brazilian context,22,23 we invited a
higher number of men to participate in the present study.
Intent-to-treat analyses were run using the mixed models
module of SPSS Version 21.0 to examine the condition

(DB vs. AOC) on each outcome variable over time. In all
models, a random-intercepts and a variance-components
correlation structure were used. The Akaike information
criterion and Bayesian information criterion were used to
guide selection of the best-fitting model. To account for
missing data, full information likelihood criteria were
used,24 and all individuals who completed any assess-
ments were included in analyses. Predictors in each
model were time, condition, and condition � time inter-
actions. Time points (baseline = 1, post-intervention =
7, 1-month = 35, 6-months = 203, and 1-year = 365) were
included as continuous variables. Additionally, incorpor-
ating a quadratic effect of time resulted in a better-fitting
model.

Mediation models were analyzed using the PROCESS
macro in SPSS Version 21.0, and bias-corrected boot-
strapped confidence intervals were employed to access
indirect effects.25 Five thousand bootstrap resamples
were applied to test the indirect effects of condition via the
posited mediating variable (i.e., change in body-ideal
internalization from baseline to 1-month follow-up) on the
dependent variables (i.e., change in ED/MD symptoms
from baseline to 1-year follow-up).

Ethics statement

Ethical approval was obtained from the Universidade
Federal de Juiz de Fora (ref. 2.698.352).

Results

The flow of participants through the study can be seen in
Figure 1. Two hundred and sixty Brazilian men expressed
interest in the study. Of those, 81 were excluded based
on study criteria. Thus, a total of 180 men were eligible
and randomized. Retention was greater than 60% in
all phases of the study. No significant differences were
observed regarding age, BMI, or race/ethnicity for
participants allocated to the DB and the AOC conditions
(all p X 0.08) (Table S1, available as supplementary
material).

In the mixed model results, no significant effects of time
or condition were identified for any of the outcomes (all
p 4 0.05) (Supplementary Material S2). As expected,
a significant time � condition interaction was observed
for body-ideal internalization (b = -0.02, t = -3.42, p =
0.001), ED symptoms (b = -0.02, t = -2.91, p = 0.004), MD
symptoms (b = -0.02, t = -2.77, p = 0.006), and body
dissatisfaction (b = -0.03, t = -3.30, p = 0.001). The DB
condition showed significantly greater reductions in MD
symptoms and body dissatisfaction, with small to medium
effect sizes, compared to AOC over a 1-year follow-up
(Table 1). However, the DB condition demonstrated non-
significantly greater mean reductions in ED symptoms
and body-ideal internalization compared to AOC over the
1-year follow-up period (Table 1).

Regarding mediation analyses, the total effect results
indicate that the condition significantly predicted ED (b =
4.58, 95%CI [2.52-6.65], p o 0.001) and MD symptoms
(b = 4.30, 95%CI [2.12-6.48], p o 0.001) without
considering body-ideal internalization. Positive indirect
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effects indicate that the relationship between the condition
and ED (b = 2.90, 95%CI [1.37-4.43]) and between the
condition and MD symptoms (b = 2.92, 95%CI [1.18-
4.74]) were significantly mediated by body-ideal inter-
nalization. Finally, the non-significant direct effects
indicate that changes in body-ideal internalization com-
pletely mediated the relationship between the condition
and ED (b = 1.68, 95%CI [-0.75 to 4.12], p = 0.14) and
between the condition and MD symptoms (b = 1.38, 95%
CI [-1.23 to 3.99], p = 0.29).

Discussion

Considering that EDs and MD in men are marked by
chronicity, relapse, impairment, and distress,13 the pre-
sent study evaluated the efficacy of a DB intervention to
help reduce risk for EDs and predisposing factors for MD
symptoms among body-dissatisfied Brazilian men. Our
results extend previous research on DB interventions for
men,16,18 including a longer follow-up period (i.e., 1-year)
and testing whether body-ideal internalization could

Allocation

Enrollment

Follow-up

Analysis

Excluded (n=81)

Assigned to DB intervention (n=89)

1-month follow-up (n=84)
Lost to follow-up (n=2)

1-month follow-up (n=87)
Lost to follow-up (n=3)

1-year follow-up (n=58)
Lost to follow-up (n=26)

1-year follow-up (n=55)
Lost to follow-up (n=27)

Completed all assessments (n=58)
Missing data (n=26)
Excluded from analysis (n=0)
Total analyzed (n=89)

Completed all assessments (n=55)
Missing data (n=27)
Excluded from analysis (n=0)
Total analyzed (n=91)

Given reasons: did not respond
to attempts to contact for follow-up

Given reasons: did not respond
to attempts to contact for follow-up

Given reasons: did not respond
to attempts to contact for follow-up

Given reasons: did not respond
to attempts to contact for follow-up

Given reasons: did not respond
to attempts to contact for follow-up

6-month follow-up (n=84)
Lost to follow-up (n=0)

6-month follow-up (n=82)
Lost to follow-up (n=4)

Assigned to AOC group (n=91)

– Did not meet body image
inclusion criteria (n=32)

– Self-reported muscle dysmorphia
or eating disorder (n=26)

– Gay or bisexual men (n=22)
– Did not meet age criteria (n=1)

Completed baseline assessments (n=89)
Received allocated intervention (n=86)
Did not receive second intervention
session (n=3)

Given reasons: time conflicts;
uninterested in continuing program

Completed baseline assessments (n=91)
Completed both surveys (n=89)
Did not complete second survey (n=2)

Given reasons: did not respond to
attempts to contact

Assessed for eligibility (n=261)

Randomized (n=180)

Figure 1 Consolidated Standards of Reporting Trials (CONSORT) chart detailing participant flow through the study. AOC =
assessment-only control; DB = dissonance-based.
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mediate the effects of the intervention on ED and MD
symptoms.

Partially supporting our initial hypothesis, significant
effects were observed in the DB condition for MD
symptoms and body dissatisfaction over a 1-year follow-
up. Significant effects were not observed for body-ideal
internalization and ED symptoms. There are some
possible explanations for this. First, it is possible that
the delay between the intervention and follow-up con-
tributed to a reduced impact, as reported in other DB
interventions.15 However, this seems unlikely, as sig-
nificant effects were found for other variables at the 1-
year follow-up. Second, two sessions may not supply a
strong enough dose to produce long-lasting effects on
body-ideal internalization and ED symptoms.18 Previous
studies with women have shown lasting effects on thin-
ideal internalization and new onset of EDs for up to
4 years of follow-up, using an in-person, four 60-min
session format.19 A greater number of sessions may allow
participants more time between sessions for reflection
and active practice.26 It is possible that Brazilian men
require more time to fully assimilate the program content.
Future studies may benefit from investigating whether a
four-session version of the BP/MTM improves the body-
ideal internalization and ED symptoms over a 1-year
follow-up period.

Preventive interventions can be classified into three
categories: universal (i.e., including the entire population),
selective (i.e., including specific at-risk groups), and
indicated (i.e., including individuals with early signs and
symptoms).27 A systematic review and meta-analyses
have shown that the most effective preventive interven-
tions for EDs use DB techniques and are selective (e.g.,
sampling body-dissatisfied men).26,28,29 However, given
the paucity of preventive interventions for MD18 and
current controversies surrounding the nosological classi-
fication of MD,3-5 prior research has not been able to
suggest which aspects of interventions may be most
successful in preventing MD symptoms. Thus, our results
are in line with prior research on ED prevention programs
and suggest that selective DB programs may also be
useful in reducing MD symptoms in young men.

Further, our results reinforce prior research on possible
shared risk factors among ED and MD symptomatology.
Indeed, a prior study comparing the symptom profiles of
men with MD and anorexia nervosa (AN) found simila-
rities in symptoms related to body dissatisfaction, dis-
ordered eating, and exercise behavior.5 Empirical models
in men also suggest that body-ideal internalization can
lead to body dissatisfaction, which in turn can result in
symptoms of both EDs30 and MD.31 Notably, both mus-
cularity and thinness internalization have been indepen-
dently and positively related to MD and ED symptoms.10

Given the similarities between these psychopathologies,
authors have argued that interventions in men focusing on
reducing ED symptoms should also evaluate MD symp-
toms.32 Our study adds to a growing literature exploring
the efficacy of simultaneously targeting both ED and MD
symptoms in young men.16,18

Our results confirm that the BP/MTM holds promise in
reducing MD symptoms in body-dissatisfied BrazilianT
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men. A previous study conducted by Brown et al.16 in the
United States yielded similar results, although they only
included a 1-month follow-up period. Our findings
replicate and advance upon these results by evaluating
the magnitude of the effects over a 1-year follow-up. To
the best of our knowledge, this was the first study to
investigate the impact of a DB preventive intervention in
reducing MD symptoms over a 1-year follow-up period.
Our results suggest that a DB intervention designed to
prevent ED can also help men with MD symptoms.

Consistent with our second hypothesis, changes in
body-ideal internalization from baseline to 1-month follow-
up completely mediated the relationship between condi-
tion and changes observed in both ED and MD
symptoms. These results are aligned with a previous
study conducted with American men,16 as well as with
models of risk for ED and MD symptoms (e.g., the
expanded tripartite influence model33 and the dual-path-
way model34). Indeed, the BP/MTM targets body-ideal
internalization by encouraging participants to challenge
sociocultural pressures to conform to the lean muscular
body ideal.16 Our findings reinforce the importance of
body-ideal internalization in models of risk for EDs and
MD in men, and provide further empirical support for the
theoretical mechanisms of DB interventions.26

The present study had several strengths, including the
randomized controlled design, use of psychometrically
sound measures, inclusion of a 1-year follow-up period,
and evaluation of mediation. Despite these strengths,
there are also some limitations. First, we were unable to
determine whether program effects extend over a longer
period of follow-up (e.g., 2+ years). Second, as all
outcomes were self-reported, we were unable to deter-
mine whether the program reduces the onset of confirmed
diagnoses; future studies should determine interview-
based ED and MD diagnoses at baseline and long-term
follow-up. Finally, there is a paucity of studies that seek to
assess MD risk factors in the Brazilian context, which
hinders further research on this topic. Future studies
should evaluate risk factors for MD in the Brazilian
context, which will help contribute to the nosologic
understanding of MD (whether specifier of BDD, an ED,
or a distinct psychiatric condition).

In summary, our findings provide further evidence that
BP/MTM yields reliable reductions in body dissatisfaction
and MD symptoms for young men in Brazil through 1-year
follow-up via reductions in body-ideal internalization. They
also highlight the importance of continued research on
ways to reduce the public health impact of EDs and MD in
young men.
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