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Abstract:

Introduction: Body image disturbance, encompassing dissatisfaction, behaviors, and perceptions, is often
associated with negative body image values. Scientific studies have aimed to identify strategies capable of
modulating aspects of body image, with physical activity emerging as a viable intervention. Objective: This
study aimed to assess the effects of aerobic exercise sessions at varying intensities on body image components
in sedentary men. Twenty-six young adults (mean age 25.4 + 3.3 years) were randomly assigned to either: a)
30 min at 60-70% of reserve heart rate (HRRes) or b) 70-80% of HRRes. Methods: Validated measures were
used to assess body dissatisfaction, drive for muscularity, body checking behaviors, body-ideal internalization
and body image perception in the five time-points: Pre-exercise, Post-exercise, 24, 48 and 72-hours post-
exercise. Results: The main results indicated increases in muscularity dissatisfaction, with an isolated effect of
the measurement time-points (p<0.001) in which the 48h post-exercise had a higher average compared to the
others [Pre (p<0.001; 95%CI= 0.8-3.9), Post (p=0.001; 95%CI= 0.5-3.7), 24h (p<0.001; 95%CI= 0.7-3.9) and
72h (p=<0.001; 95%CI= 1.1-4.4)]. For body image perception, an isolated effect of the measurement time
(p=0.032) was found, in which the 72h post-exercise scores was significantly higher when compared to the pre-
exercise moment (p=0.022; 95%CI= -1.66—0.05). Conclusion: The analysis of the present results allows us to
conclude that the acute aerobic exercise results in higher muscularity dissatisfaction, mainly 48 hours after the
exercise. In addition, there was also a higher body image distortion 72 hours post-exercise.

Key Words: body image, muscularity concerns, body dysmorphia, body-ideal internalization, physical
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Introduction

Body image is a complex and multifaceted construct in which attention is given to how the body looks
in terms of shape and weight. Because body shape and weight are considered to be under the control of the
individual, they are generally seen as her or his responsibility (Cash & Smolak, 2011). Changes in body image
perception are frequent, called body image disorders or distortions (Alcaraz-Ibafiez et al., 2021). Body image
disturbances, on the other hand, are characterized by changes in affective, cognitive and behavioral components
of body image (Gardner & Boice, 2004). For instance, body dissatisfaction, a derogatory feeling with one's own
body, has been described with high frequency in elite athletes (Satterfield & Stutts, 2021), amateur (Zancu et al.,
2021) and exercisers (Alcaraz-Ibafiez et al., 2021). Depreciation with one's physical appearance is a risk factor
for the development of eating disorders and disordered eating (Stice et al., 2011), and is directly related to other
disorders such as depression and mood disorders (Moccia et al., 2021), muscle dysmorphia (Kaszas et al., 2021)
and body dysmorphic disorders (Carvalho et al., 2013; Kaszas et al., 2021; Moccia et al., 2021).

According to Stice et al. (2011), individuals dissatisfied with their own bodies, as well as those with
body image distortion, may adopt unhealthy behaviors such as changing eating behavior, including disordered
eating (i.e., vomiting, use of laxatives and diuretics, restrictive diet and not eating) and maladaptive and/or
excessive exercise behavior, which may result in exercise dependence (Alcaraz-Ibafiez et al., 2021). Male
physical exercise practitioners have a high frequency of body image disturbances that include dysfunctional
beliefs about the body and appearance (e.g., body-ideal or muscular-ideal internalization), constant body
checking behaviors (Carvalho et al., 2013; Shafran et al., 2004), and a heightened drive for muscularity
(Edwards et al., 2014; McCreary & Sasse, 2000), showing a concern with acquiring a muscular physique, with
emphasis on particular body parts, such as shoulders, chest and arms (Murray et al., 2017). Being this body,
characterized by an ideal with a muscular upper body and low body fat index (Almeida et al., 2019). This high
drive for muscularity and low body fat index can motivate a series of behaviors designed to achieve these goals,
for example, restrictive diets, rigid and excessive exercise routines, use of anabolic steroids, among others
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(Lavender et al., 2017). Calzo et al. (2016) showed a distinct pattern of disordered eating driven by muscle
concerns and an elevated risk for anabolic steroid use.

Physical exercise has been an important means to modulate body-related mental states, as well as body
mass, making subjects feel more satisfied with their own image, decreasing states of depression and increasing
psychological well-being (Hausenblas & Fallon, 2006). However, in some cases, physical exercise is used to
change the appearance or control the body and diet, triggering changes in body image (Stice et al., 2011). For
example, patients with eating disorders and muscle dysmorphia use physical exercise as a compensatory
behavior. For instance, patients with bulimia nervosa use exercise as purging. Patients with muscle dysmorphia
assume strict behaviors regarding social and professional activities, as well as strict diet regimes and show
exercise dependence (Almeida et al., 2019; Pope et al., 2005). In these cases, physical exercise acts in the
perpetuation of these disorders (Assung¢@o et al., 2002; Hausenblas & Fallon, 2006).

Four meta-analyses relate physical exercise to body image. For Hausenblas and Fallon (2006), physical
exercise practitioners showed a better relationship with body image when compared to those who did not. As for
the type of exercise, subjects who practiced both aerobic and anaerobic exercises had better results compared to
the practice of only one type of exercise. Exercises in moderate to strenuous intensity showed significantly
greater results compared to light intensity. Reel et al. (2007), observed that physical exercise can reduce body
image concerns, with the effects being more intense in anaerobic exercises when compared to aerobic exercises.
Campbell and Hausenblas (2009), found a small effect size of physical exercise interventions on improvements
in body image compared to the control group. However, the size of this effect did not differ for participants who
improved their fitness level and body composition after the intervention. Finally, Bassett-Gunter et al. (2017),
identified that physical activity is positively associated with body satisfaction among men. However, some
aspects of body image may not be as modifiable as others, especially in studies that operationalized body image
as the drive for thinness, thus there is a need to investigate the various body image components among men.

Previous studies that related physical exercise to body image investigated the effects of long-term
training programs (chronic effect). The few studies that evaluated the acute effects of aerobic training on body
image had important methodological limitations, such as a heterogeneous sample, inadequate questionnaire (i.e.,
non-validated measures) to measure changes during this period of time, and absence of objective measures to
control exercise intensity (Béres et al., 2017). Another important limitation is the fact that previous studies
assessed only some aspects of body image, generally related to its affective component, such as drive for
thinness, weight and shape concerns, and body dissatisfaction. Accordingly to the systematic review conducted
by Bassett-Gunter et al. (2017), there were no intervention studies that examined the effects of physical exercise
interventions on body image operationalized regarding muscularity. This is critical given muscularity concerns
are more prevalent among men than thinness concerns (Murray et al., 2017).

From the understanding that body image is a complex and multifaceted construct, we then realized that
there is a need to assess different body image components, including the affective (i.e., muscularity
dissatisfaction and drive for muscularity), behavioral (i.e., body checking behaviors), cognitive (i.e., body-ideal
internalization), and perceptual components (i.e., body image distortions). Considering the limitations mentioned
above, further studies are needed to assess the acute effects of physical exercise on body image in men.
Therefore, the present study evaluated the effects of an aerobic exercise session at 60-70% and 70-80% HRRes,
on body image components in insufficiently active men. We hypothesized that an aerobic training session is
capable of altering at least some body image components, and that exercise intensity will be a modulating factor
of the observed alterations.

Material & methods
Pre-experimental Procedures

This study protocol was approved by the Ethics and Research in Human Beings Committee of the
institution where it was conducted (protocol number: 2,692,158). The invitation for research was made in the
classrooms at the university where the study was conducted, as well as through social media (institutional
website). All participants signed the Informed Consent Form. After consent, the following procedures were
followed: a) application of a sociodemographic questionnaire; b) anthropometric assessment; c¢) application of
pre-exercise body image instruments; d) exercise protocol; e) application of post-exercise body image
instruments; 24 hours post-exercise; 48 hours post-exercise; and 72 hours post-exercise.
Anthropometric assessment

Body mass was measured with a precision of 100g (Balance CH-100, Welmy®, RS, Brazil). Height was
measured with a precision of lcm (Estadiometer ES2060, Sanny®, SP, Brazil). To estimate body density, the
equation of 7 skinfolds of Jackson and Pollock (1978), the percentage of fat was estimated by the equation of
Siri (1961).
Participants

About 70 subjects manifested interest. Of these, twenty-six men (25.4+3.3 years, BMI= 26.6+3.7
kg/m?) met the inclusion criteria and participated in this study. We adopted as inclusion criteria; a) insufficiently
active young adults classified by international physical active questionary (Franco et al., 2021); b) had not been
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performing any physical exercise for at least three months; c¢) were available to answer the online questionnaires
and; d) perform the trials and assessments.
Exercise protocols

The training intensity was performed by random sampling, containing the following submaximal
HRRes intensities: a) 60-70% b) 70-80%. The intensities were determined based on studies from previous meta-
analyses (Bassett-Gunter et al., 2017; Campbell & Hausenblas, 2009; Hausenblas & Fallon, 2006; Reel et al.,
2007), and recommendations of American College of Sports Medicine (2013). Initially, the maximum heart rate
(HRMax) was estimated by the equation of Tanaka et al. (2001) for healthy adults. Resting heart rate (RHR) was
measured after 5 min of rest in the supine position (58009GOEVNP1 Heart rate monitor, Speedo”, SP, Brazil).
The HRMax and RHR variables were used to estimate the HRRes. The training heart rate (HRTra) was
estimated by the equation: HRTra = RHR + (% X HRRes). Each training had as protocol: 5 minutes of warm-up
at low speed, 30 minutes within the prescribed zone, 5 minutes of final activity “return to calm” at low intensity.
Psychometric tests

Before and after the exercise protocol, the participants responded the questionnaires. Later, the
participants responded the online questionnaires at home via Google Docs, 24-, 48- and 72-hours after. A
researcher sent a text message via cellphone to each participant, containing a reminder to respond the
questionnaires.
Brazilian Silhouettes Scale. The Brazilian Silhouettes Scale was used to assess body image perception. The
scale was validated by Kakeshita et al. (2009). This instrument is composed by 15 different silhouette models for
men and women, ranging from “very thin” to “very fat”. Each figure has a specific BMI value ranging from 12.5
to 47.5 kg/m’. The scale was presented digitally, using only the set of male images. The difference between the
BMI that represents the figure chosen as the “current body” and the measured (“real” BMI) was calculated, thus
calculating the body image distortion index. This scale showed strong correlation coefficients between test and
retest (r=0.84; p<0.01) for real and perceived BMI.
Male Body Checking Questionnaire — MBCQ. This self-report instrument assesses the frequency of body
checking behaviors in men. The MBCQ comprises 19 items answered on a five-point Likert scale (1 = never to 5
=very often), in which the higher the score, the higher the body checking behaviour. The MBCQ has been
validated for Brazilian men (Carvalho et al., 2012; de Carvalho et al., 2014). The instrument's internal
consistency was adequate at all time-point assessments (Cronbach's alpha [a] = 0.87 — 0.94).
Male Body Dissatisfaction Scale — MBDS. Instrument consisting of 12 items, answered on a five-point Likert
scale (1 = strongly agree to 5 = strongly disagree), designed to assess muscularity dissatisfaction in men. Higher
scores indicate higher muscularity dissatisfaction. For the present study, the short version (12 items) was used,
proposed by da Silva et al. (2017). The total score was calculated using the proposed equation. This instrument
showed adequate internal consistency in all time-point assessments (a= 0.66 — 0.85).
Drive for Muscularity Scale — DMS. Self-report instrument designed to assess attitudes and behaviors related
to the pursuit of muscularity in men. We used the short version of 12 items, answered on a Likert-type scale (1 =
never to 6 = always). Total scores derive by the sum of the items, with higher scores representing greater drive
for muscularity. For this study we used the translated, adapted and validated scale for the Brazilian men
proposed by Campana et al. (2013). This instrument showed adequate internal consistency in all time-point
assessments (o = 0.73 — 0.84).
Sociocultural Attitudes Towards Appearance Questionnaire- 3 — SATAQ-3. It is a self-report instrument
that assesses sociocultural factors that influence body image, such as media, sport and exercise. This
questionnaire consists of 30 items answered on a five-point Likert-type scale, (1 = strongly disagree to 5 =
strongly agree), and was translated and adapted for young Brazilian adults by Amaral et al. (2013). Higher
scores suggest greater body-ideal internalization. This instrument showed adequate internal consistency in all
time-point assessments (o = 0.85 - 0.88).
Statistical analysis

The sample was described by mean and standard deviation for each variable. Cronbach's alpha
coefficient was used to assess the internal consistency of the instruments and was considered adequate >0.7
(Bland & Altman, 1997). For inferential analysis, generalized estimating equations were used, as described by
Guimardes and Hirakata (2012). The adopted covariate was exercise intensity (60-70%HRRes and 70-
80%HRRes). Each research instrument was analyzed at five time-points (pre-exercise, post-exercise, 24, 48 and
72 hours), pairing them alternately. When significant differences were detected, Bonferroni post-hoc was used.
For all analyses, a value of p<0.05 was applied and all calculations were performed using the SPSS 20.0
software.

Results

Regarding the BMI, no men were underweight, 42% were classified as normal, 38% were overweight,
and 19% were obese. No volunteer self-reported the use of dietary supplements or anabolic steroids. Regarding
the drive for muscularity (DMS), there was an isolated effect of the measurement time-points (Wald=9.747;
df=4; p=0.045), and an interaction between exercise protocol and measurement time-points (Wald=12.5; df=4;
p=0.014). However, the differences were not found by the post-hoc test (Table 1). No significant difference was
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found for the isolated effect of the protocol (Wald=0.330; df=1; p=0.566). As for the body checking behavior
(MBCQ) there was no isolated effect of the measurement time-points (Wald=5.473; df=4; p=0.242) (Table 2),
protocol (Wald=1.314; df=1; p=0.252), or in the interaction between exercise protocol and measurement time-
points (Wald=5.017; df=4; p=0.286).

As for muscularity dissatisfaction (MBDS), the generalized linear model indicated an isolated effect of
the measurement time-points (Wald=26.192; df=4; p<0.001), in which there was an increase in muscularity
dissatisfaction scores right after doing
the aerobic exercise. The 48-hour time-point had the highest mean scores compared to the others [Pre (p<0.001;
95%CI= 0.8-3.9), Post (p=0.001; 95%CI= 0.5-3.7), 24h (p< 0.001; 95%CI= 0.7-3.9) and 72h (p<0.001;
95%CI= 1.1-4.4)]. The 72-hour time-point had lower mean scores compared to the post-exercise (p=0.003;
95%CI= -1.0—0.1). Protocol effects (Wald=0.15; df=1; p=0.903), or interaction between protocol and
measurement time-points (Wald=4.893; df=4; p=0.298) were not identified (Table 1).

Table 1. Descriptive data from applied measures through time-points.

Pre-exercise Post-exercise 24h 48h 72h p-value
Muscularity dissatisfaction (MBDS)

5.80 +£0.94 6.17 £0.90 4.65 £2.82 8.73 £7.17 5.85+4.29 0.298
Drive for muscularity (DMS)

36.1549.51 36.65+9.33 35.20+10.06 31.81+9.26 38.06+11.65 0.0147
Body checking behaviours (MBCQ)

30.15+10.56 30.85+11.80 30.85+11.80 27.50+8.46 35.62+14.02 0.286
Body-ideal internalization (SATAQ-3)

76.30+16.15 76.73+16.15 73.80+18.21 81.56+14.50 78.18+14.74 0.349

Note: Statistically significant in relation to protocol and measurement moments. #There was an effect, but not
found by Bonferroni's post-hoc test. MBDS - Male Body Dissatisfaction Scale. DMS - Drive for Muscularity
Scale. MBCQ - Male Body Checking Questionnaire. SATAQ-3 - Sociocultural Attitudes Towards Appearance
Questionnaire-3.

To assess the influence of the media on the body (Table 2), in terms of body-ideal internalization
(SATAQ-3), no isolated effect of the measurement time-points (Wald=4,450; df=4; p=0.349), protocol
(Wald=0.156; df=1; p=0.693), and interaction between protocol and measurement time-points (Wald=4.249;
df=4; p=0.373) were found.

Finally, we found an isolated effect of the measurement time-points (Wald=10.573; df=4; p=0.032) on
body image perception. The mean scores observed at 72-hour time-point were significantly higher when
compared to the Pre-exercise (p=0.22; 95%CI= -1.66—0.05), with an increase in body image distortion. Other
significant effects were not found, either in the isolated protocol effect (Wald=1.098; df=1; p=0.295), or in the
interaction between protocol and measurement time-points (Wald=2.770; df=4; p=0.597).

Table 2. Descriptive of the effect of time-points.

Measure Pre-exercise Post-exercise 24h 48h 72h

DMS”* 29.19+1.40 29.90+1.51 29.19+1.60 27.05+1.60 31.06+2.28

MBCQ 30.70+2.12 32.23+2.38 32.40+2.52 29.05+1.79 35.79+£3.27

MBDS 5.98+0.17% 6.20£0.16 6.02+0.20*° 8.35+£0.57% 5.60+0.18®
SATAQ-3 78.00£12.07 76.50+14.13 76.50+16.13 79.00+16.00 79.40+15.87
Body Distortion -4.67+5.03¢ -4.52+4 .47 -4.52+5.18 -4.67+5.44 -4.67+5.50°

Note: * 48h vs. Pre-exercise; Post-exercise, 24h, 72h. °72h vs. Post-exercise. “72h vs. Pre-exercise. #There was
an effect, but not found by Bonferroni's post-hoc test. DMS - Drive for Muscularity Scale. MBCQ - Male Body
Checking Questionnaire. MBDS - Male Body Dissatisfaction Scale. SATAQ-3 - Sociocultural Attitudes
Towards Appearance Questionnaire-3.

Dicussion

The present study evaluated the acute effects of aerobic exercise at two different intensities on body
image components in insufficiently active young adult men. Among the main results, higher scores on
muscularity dissatisfaction were observed at 48 hours after exercise. There was also greater body image
distortion 72 hours after doing the aerobic exercise. Contrary to our hypothesis, we did not find acute effect of
aerobic exercise on drive for muscularity, body-checking behaviors, and body-ideal internalization. We found no
effects of exercise intensity on any body image components.

There is a growing recognition that body image disturbances and eating disorders symptoms from
muscular nature are more common in men than previously thought. Although men show high muscularity
concerns it is not uncommon to observe behaviors oriented to decrease the amount of body fat. Griffiths et al.
(2013) state that, in the pursuit of muscularity, the desire to gain muscle mass and to decrease body fat
percentage can, at least to some extent, be mutually exclusive and give rise to different forms of disordered
behaviors. For example, muscularity-oriented disordered eating differs from "traditional" eating disorders, such
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as anorexia nervosa, in that behaviors are typically oriented towards the development of larger muscles and the
decrease in body fat percentage, since adiposity is thought to obscure the visibility of muscularity or both (Calzo
et al., 2016; Lavender et al., 2017; Murray et al., 2018). The search for adiposity reduction can lead to a constant
restriction of carbohydrates and fats, combined with the continuous consumption of lean protein. This alternation
of behaviors (i.e., muscularity-oriented versus thinness-oriented behaviors) is known as the cycle of "expand and
cut" (Griffiths et al., 2013). This cycle may explain why a single session of aerobic exercise may result in higher
muscularity dissatisfaction among insufficiently active men.

Muscularity concerns are prevalent among men, and thinness-oriented behaviors are adopted as a
specific strategy to increase body definition (Lavender et al., 2017). For men, the most effective exercise
program for attaining the ideal body portrayed in the media includes aerobic exercise to control body fat, and
resistance training to build muscle bulk. Of note, we evaluated insufficiently active men, who had not been
performing any physical exercise for at least three months. That said doing an aerobic exercise session, without
any associated resistance training can increase muscularity concerns with may result in acute muscularity
dissatisfaction. In particular, we observed increases in muscularity dissatisfaction across time-points, with higher
and significant differences between time-points observed at 48h post-exercise. Not surprisingly, through a
systematic review Hausenblas and Fallon (2006) found that individuals who practiced both aerobic and
anaerobic exercises had lower body dissatisfation compared to individuals who practice only one type of
exercise (i.e., aerobic or resistance training). It is noteworthy that Bassett-Gunter et al. (2017) did not identify
studies that examined the effects of physical exercise interventions on muscularity dissatisfaction. Our results
suggest that muscularity concerns may increase days after a single session of aerobic exercise.

Despite that, we found no effects of a single aerobic session on drive for muscularity. Bassett-Gunter et
al. (2017) found that muscularity-related body image is strongly associated with physical exercise in
correlational studies. However, correlational studies are biased to indicate a cause-and-effect relationship. On
one hand, drive for muscularity may increases exercise behaviors. On the other hand, exercise behaviors may
result in higher drive for muscularity (Edwards et al., 2014; McCreary & Sasse, 2000). Our results suggest that a
single session of aerobic exercise have no effects on attitudes and behaviors related to the pursuit of muscularity
in men. In particular, the behavioral component of the drive for muscularity seems to be difficult to alter with a
single session of aerobic exercise. It includes the use of protein or energy supplements, steroids, and
consumption of large amount of calories in a day (Edwards et al., 2014; McCreary & Sasse, 2000).

As noted by Festinger (1957) strong beliefs are difficult to change. Meta-analytic review of dissonance-
based eating disorder prevention programs that aimed to reduce body-ideal internalization found that multiple
sessions produce larger effects (Stice et al., 2019). It may explain why we did not find effects of a single session
of aerobic exercise on body-ideal internalization. Body-ideal internalization refers to the extent to which an
individual cognitively “buys into” socially defined ideals of attractiveness and engages in behaviors designed to
produce an approximation of these ideals (Stice et al., 2011). Again, efforts should be made to exercise if there is
chronic effect of aerobic and anaerobic on body-ideal internalization.

Regarding body-checking behaviors we found no effects of time, protocol or interaction between time-
point measurements and protocol. Body-checking behaviors are frequent among male physical exercise
practitioners (Carvalho et al., 2013; Shafran et al., 2004), and include behaviors such as frequent weighing,
examining specific body parts in the mirror, using the fit of clothes to judge shape or weight change, and body
comparison (Shafran, Fairburn, Robinson, & Lask, 2004). This excessive body-monitoring behavior increases
the selective attention to disliked body parts, and as a result, individuals become increasingly preoccupied and
dissatisfied with their bodies. There is a scarce literature about the effects of exercise interventions on body-
checking behaviours (Bassett-Gunter et al., 2017; Campbell & Hausenblas, 2009; Hausenblas & Fallon, 2006;
Reel et al., 2007) which makes it difficult to compare our results with previous studies. Given that body-
checking is a form of monitoring body changes arising from body change behaviors (i.e., dieting, using
supplements and steroids, and doing exercise), it seems plausible to argue that a single aerobic exercise session
would produce little or no effect on body-checking behaviors.

Finally, we found an isolated effect of the measurement time-points on body image perception. The
mean scores observed at 72-hour time-point were significantly higher when compared to the Pre-exercise, with
an increase in body image distortion. Bassett-Gunter et al. (2017) argued that few studies included any
examination of mechanisms underlying the relationship between physical exercise and body image. Martin Ginis
et al. (2012) found that there is evidence to support at least three categories of underlying mechanisms: (a)
objective changes in physical fitness, (b) perceived changes in physical fitness, and (c) changes in self-efficacy.
Although not evaluated some of the underlying mechanisms may explain the results, we observed regarding
body image perception. As previously noticed, insufficiently active men may increase muscularity concerns after
doing aerobic exercise by feeling that their body is smaller or less muscular than before doing exercise.

Conclusions

The present study provides important results regarding the effects of aerobic exercise and body image
components among men. Higher scores on muscularity dissatisfaction were observed at 48 hours after exercise.
There was also greater body image distortion 72 hours after doing the aerobic exercise. It is plausible argue that
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muscularity dissatisfaction observed at 48h after doing exercise have impacted body image perception ate 72h
after. There is a need for research using study designs that allow for the examination of mediating variables. We
observed few differences between the two exercise intensities. The selected intensities are very close aerobic
exercise prescription zones. It is also known that, HRRes is an important tool to estimate exercise intensity, as
the method is based on the relationship between HR and reserve VO2. However, this method showed a limitation
due to methodological differences associated with the estimation of VO2 at rest and its relationship with HRRes.
Future researchers may investigate differences between aerobic exercise intensities as a factor in modulating
body image. Efforts should also be employed to evaluate the effects of resistance training interventions on the
drive for muscularity. In short, our results suggest that a single session of aerobic exercise can modulate affective
and perceptual body image components regardless exercise intensity. Such research will allow for further
understanding of how aerobic exercise can impact body image among men.
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