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Abstract
Purpose This study compared the acute effects of an exergame-based calisthenics (EXG) session versus a traditional calis-
thenics (TC) session on state anxiety levels in healthy adult men, and compared the mean heart rate, number of repetitions 
performed, enjoyment, and affective valence reported by the participants between sessions.
Methods Thirty-six young adult men performed two 30-min sessions of physical exercise in random order (EXG and TC). 
The same exercise protocol was used for each session; however, the TC session was guided by an exercise science profes-
sional. State anxiety was assessed before and immediately after each session. Heart rate was monitored during the sessions. 
Enjoyment and affective valence were assessed immediately after the sessions. In addition, the number of repetitions per-
formed was recorded.
Results There was no significant interaction between sessions (EXG vs. TC) and time (pre vs. post-session) (p = 0.102), no 
significant effect of session (p = 0.587), and no significant effect of time (p = 0.121). Participants presented a higher mean 
heart rate (+ 3.5%, p = 0.020) and number of repetitions performed (+ 43.7%, p < 0.001) in the TC session compared with 
the EXG session. There was no difference in enjoyment (p = 0.804) and affective (p = 0.195) valence between the EXG and 
TC sessions.
Conclusion The EXG and TC sessions did not reduce state anxiety levels. Nor did they increase enjoyment or affective 
valence in healthy young adult men. However, the TC session evoked a higher mean heart rate and higher training volume 
than the EXG session.

Keywords Mental health · Active video games · Exergaming · Exercise · Enjoyment

Introduction

Adopting a healthier lifestyle and increasing physical activ-
ity levels are cornerstones for maintaining physical and men-
tal health [1, 2]. These behaviors can reduce the risk for the 
development of mental disorders [2]. Indeed, non-pharmaco-
logical treatments, such as regular physical exercise, appear 
to be useful tools in the prevention and treatment of mental 
disorders, such as anxiety disorders [3, 4].

According to World Health Organization, 264 million 
cases of anxiety disorder were documented in 2015, which 
represents 3.6% worldwide population [1]. This prevalence 
is higher in women, who are 60% more likely than men 
to experience anxiety disorders over their lifetime [1, 5]. 
However, despite the prevalence of anxiety disorders being 
higher in women, men are also affected by anxiety disorders 
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[1]. In fact, when looking at the prevalence of anxiety disor-
ders in the region of the Americas, this prevalence is 3.9%, a 
higher prevalence when compared to other regions (Africa, 
Europe, Eastern Mediterranean, Southeast Asia and Western 
Pacific) [1]. Furthermore, when compared to the world aver-
age, the prevalence of anxiety in men in the Americas region 
is 56% higher compared to the world average [1]. Recently, 
it was shown in a sample of Brazilian men that 49.1% of 
them have anxiety symptoms due to the COVID-19 outbreak 
[6]. Therefore, strategies for treating anxiety disorders in the 
male population are also warranted.

Mental disorders place significant social and economic 
burden on health care systems worldwide, raising the issue 
of effective and lasting treatments [7]. Anxiety is defined as 
an emotional state characterized by feelings or emotions of 
dread, apprehension, and impending disaster; these feelings 
can develop into maladaptive symptoms and, finally, an anx-
iety disorder if the symptoms become severe and chronic [1].

Currently, there is evidence of the beneficial effects of 
physical exercise on mental health [8, 9]. Ensari et al. [8], in 
a meta-analysis, found a small positive effect of acute tradi-
tional physical exercise on anxiety disorders compared with 
no exercise. Another meta-analysis showed that 11 weeks of 
resistance training (2 to 5 days per week) improved anxiety 
symptoms among healthy participants and participants with 
a physical or mental illness [9].

Among the physical exercise modalities, exergames (also 
known as active video games), are innovative and interac-
tive digital games that combine exercise and video gaming 
[10, 11]. Exergames appear to be an interesting, pleasant, 
and enjoyable alternative to traditional exercise methods 
due to combination of exercise with videogame [12, 13]. 
More than a quarter of the world’s population is physically 
inactive [14], and the main arguments for not engaging in 
an exercise are lack of time, lack of interest, being too tired, 
lack of motivation, boredom, and not deriving enjoyment 
from physical exercise [15]. Thus, exergaming may be a 
useful method of increasing adherence to physical exer-
cise routines. However, despite the increasing interest of 
the scientific community regarding the potential benefits of 
exergames, it is reasonable to assume that the population 
does not use exergames due to the lack of knowledge and 
unfamiliarity with the tool.

Despite advances in the knowledge on the physiological 
effects of exergames [12, 16, 17], evidence on the effects of 
exergames on anxiety disorders has been controversial [13, 
18–20]. A recent meta-analysis showed that although exer-
games provided a significant reduction in anxiety in different 
clinical populations, the reduction was not greater than that 
of no exercise [19]. According to the authors, there is great 
heterogeneity among studies, which could explain the lack of 
difference in the effects of exergame participation and no exer-
cise [19]. For example, Viana et al. [20] evaluated the effects 

of a single dance exergame session (~ 20 min) at moderate 
intensity on state anxiety in 40 healthy young adult women. 
The authors found a significant decrease in state anxiety after 
the dance exergame session. In contrast, Wagener et al. [18] 
found no superiority of a dance-based group exergame (“dance 
pads”) over no exercise in reducing anxiety levels in obese 
adolescents. Thus, it seems that the effects of exergaming on 
anxiety levels may differ based on exergame protocol and 
population group.

Some studies have reported that exergames provide a mod-
erate level of physical activity and that mean heart rate ranges 
from 64 to 76% of maximal heart rate (HRmax) [13, 17, 20, 
21], which corresponds to the recommendations of the Ameri-
can College of Sports Medicine for developing and maintain-
ing cardiorespiratory fitness in apparently healthy adults [22]. 
Although there are many different exergaming modalities 
(e.g., cycling, walking, running, climbing stairs, balance train-
ing, rowing, swimming, baseball, ping-pong, tennis, boxing, 
canoeing, stretching exercises, bowling, golf, resistance exer-
cises, yoga, and dancing) [19, 23, 24], little is known about the 
effects of exergame-based physical exercise on anxiety level 
compared to non-exergame traditional physical exercise, such 
as calisthenics exercise.

Calisthenics is a set of physical exercises where only the 
weight of the body is used to move muscle groups in a natural 
way, without using dumbbells. Given that calisthenics exercise 
is widely performed by physical exercise practitioners and that 
calisthenics exercise is one of the trends of American College 
of Sports Medicine for fitness [25, 26], studies investigating 
other forms to practice calisthenics exercise, such as exergame-
based calisthenics exercises, can add more information related 
to the physical exercise prescription for reduce state-anxiety 
levels. Therefore, the primary purpose of this study was to 
compare the acute effects of an exergame-based calisthenics 
(EXG) session with those of a non-exergame traditional calis-
thenics (TC) session on state anxiety levels in healthy young 
adult men. We also compared the mean heart rate, number 
of repetitions performed, enjoyment, and affective valence 
reported by the participants between sessions. We hypoth-
esized that exergaming would lead to higher improvement in 
anxiety levels compared with traditional physical exercise. In 
addition, we hypothesized that exergaming would be more 
enjoyable and affective and that the results for mean heart rate 
and number of repetitions performed would be similar to those 
of the traditional physical exercise intervention.

Methods

Participants

The sample size was calculated using G*Power (version 
3.1.9.7; Frans Faul, University of Kiel, Germany). It was 
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determined that 35 participants were necessary to achieve 
a power of 95% and a p-value of 0.05 with a medium effect 
size (partial eta squared 0.06). Thus, 39 healthy young 
adult men were recruited, through social media and word of 
mouth. Inclusion criteria were as follows: (i) men (ii) aged 
between 18 and 30 years (iii) experience with calisthenics 
exercise. Exclusion criteria were as follows: (i) contrain-
dications to physical activity (assessed using the Physical 
Activity Readiness Questionnaire); (ii) diagnosis of mood 
and/or anxiety disorders; and (iii) use of stimulants (e.g., 
psychotropic drugs). Two participants were excluded for 
not meeting the inclusion criteria. One had an illness with 
repercussions on mood, and the other was contraindicated 
for physical activity. Another participant discontinued 
participation in the study due to time constraints (Fig. 1). 
Therefore, 36 participants (23.4 ± 2.9 years, 78.9 ± 11.4 kg, 
1.77 ± 0.07 m, 25.3 ± 3.0 kg/m2, HRmax of 187 ± 9 bpm, 
and maximal oxygen uptake of 60.9 ± 6.6 mL/kg/min) were 
included in the final analyses. The participants did not have 
any previous experience with exergames and presented, 
on average, an intermediate trait anxiety level (38 ± 8), 
in accordance with the criteria of Spielberger et al. [27] 

All participants were informed about the procedures, and 
informed consent was obtained before data collection. All 
procedures were approved by the University Research Ethics 
Committee (approval number 10067119.6.0000.5083) and 
were in accordance with the principles outlined in the Dec-
laration of Helsinki.

Study design

This study used a randomized within-group design. All par-
ticipants visited the laboratory three times. In the first visit, 
the participants were administered the Trait subscale of the 
State-Trait Anxiety Inventory (STAI) [28], were submitted to 
an anthropometric evaluation and graded maximal exercise 
testing, and were familiarized with the Xbox 360 Kinect® 
system (Microsoft Corporation, Redmond, WA, USA). In the 
second and third visits, participants were randomly assigned 
to either an exergame-based calisthenics (EXG) session or 
a traditional calisthenics (TC). The website randomiza-
tion.com was used to perform the randomization process. 
State anxiety was assessed before and immediately after 
each session. Heart rate was monitored during the sessions. 

Fig. 1  Flow chart of the study. 
TC traditional calisthenics
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Enjoyment and affective responses were assessed after each 
session. In addition, the total number of repetitions for each 
exercise was recorded. Participants received detailed expla-
nation about STAI and enjoyment and affective scales.

All sessions were separated by 24–72 h. The EXG and TC 
sessions were completed within a 1-week period (Fig. 1). All 
participants were instructed to refrain from eating 2 h prior 
to the sessions and to abstain from caffeine, alcohol, and 
strenuous physical activity on the day of the experiment. The 
temperature in the laboratory ranged from 21 to 23 °C. The 
experiments were conducted in the mornings and afternoons. 
However, for each participant, the visits were conducted at 
the same time of the day to respect their circadian rhythm 
[29]. In addition, participants were advised to maintain the 
same diet over the study period. Extraneous conversation 
was minimized during data collection, and the presence of 
people was restricted to the researchers involved in the study. 
All experimental procedures were performed individually. 
There were no medical complications during the experimen-
tal procedures and no participant complained of muscle pain 
after the sessions.

Anthropometric assessment

Height (in centimeters) and body mass (in kg) were meas-
ured with a precision of 0.1 cm and 0.1 kg, respectively. 
Body mass index was calculated by dividing body mass by 
height squared (kg/m2).

Graded maximal exercise test

All participants underwent a graded maximal exercise test 
on a motorized treadmill (ATL, Inbramed, Porto Alegre, 
Brazil) with 0% slope to determine their maximal oxygen 
uptake and HRmax. The protocol of this test consisted of a 
5-min warm-up period at 7 km/h, and then the initial speed 
was progressively increased by 1 km/h every minute until 
exhaustion [30]. During the exercise testing, participants 
were verbally encouraged to exercise for as long as possible. 
Respiratory gas samples were measured continuously using 
a metabolic system (VO2000; MedGraphics, Saint Paul, 
USA). Prior to testing, the metabolic system was calibrated 
according to the manufacturer’s instructions.

Familiarization

All participants were given a 5-min introduction to the 
XBOX 360 Kinect® system to learn how the body move-
ment sensor works. Similar familiarization procedure was 
used in previous study [20].

Exergame session

The EXG session lasted approximately 30 min, and the 
exergame selected was the “Hollywood Workout” (Majesco 
Entertainment, Edison, Hazlet, NJ, USA). We chose the 
Sports Athlete protocol because it offers a substantial and 
varied set of calisthenics exercises performed in exercise 
facilities (See Supplementary Appendix). The Sports Athlete 
protocol consists of three phases: “warm-up” (one set of four 
exercises: jog, trunk crosses, jumping jacks, and ice skat-
ers), “main phase” (three sets of three exercises in a circuit 
fashion: pushups, skater lunges, and bicycle crunches), and 
“cool-down” (one set of four exercises: punches, jump rope, 
side shuffles and mountain climbers). We also chose this 
exergame protocol because a previous study showed that the 
exercise intensity elicited is moderate [16], and a moderate 
intensity level has been found to be associated with health 
benefits [22]. This training protocol provided a standard total 
number of repetitions per exercise; however, all participants 
were instructed to perform the maximum number of repeti-
tions possible within each exercise time (Fig. 2). There was 
no music for this exergame. Only an audible signal was used 
to set the start and end of the rest interval between exercises.

Traditional physical exercise session

The TC session used the same exercise protocol as that of 
the EXG session. However, there was no video playing on 
the television, and participants were constantly instructed 
and guided by a certified exercise professional. The same 
rest interval between exercises from the EXG session was 
adopted for the TC session. The same audible signal used 

Fig. 2  Total repetitions performed during exergame-based calisthen-
ics (EXG) and traditional calisthenics (TC) sessions (n = 36). *Sig-
nificant difference between exergame-based calisthenics (EXG) and 
traditional calisthenics (TC) condition (p < 0.001)
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during the EXG session was used in the TC session to set the 
start and end of the rest interval between exercises.

State‑trait anxiety assessment

State anxiety was assessed using the 20-item State subscale 
of the translated and validated Portuguese version [31] of 
the STAI [27, 28, 32]. The STAI is a self-report instrument 
with items on the symptoms and attitudes inherent to anxi-
ety [27, 28, 32]. The STAI contains two subscales: State 
and Trait. The State and Trait subscales are used to evaluate 
how the participant feels at the “moment” and “generally,” 
respectively. Items of the STAI are based on a 4-point Likert 
scale (1 to 4) [27, 28, 32]. Subscale scores ranging from 
20 to 30 indicate a low level of state/trait anxiety, 31 to 49 
indicate an intermediate level of state/trait anxiety, and 50 
or higher indicate a high level of state/trait anxiety [27, 28, 
32]. Participants remained seated in a chair inside a private 
room and the STAI was applied by a trained evaluator. We 
chose the STAI because of its easy application and low cost, 
and because it has been used in many different disciplines 
and translated into 30 languages [27]. Subscale scores range 
from 20 to 80 points [27, 28, 32]. The Trait subscale was 
used to characterize the participants. The internal consist-
ency of the State and Trait subscales are good, with Cron-
bach’s alpha of 0.93 and 0.87, respectively [33].

Heart rate assessment

Heart rate was continuously monitored with a heart rate 
monitor (V800, Polar, Kempele, Finland). The monitor’s 
strap was placed across the xiphoid process during the EXG 
and TC sessions.

Number of repetitions performed

The participants’ training volume in each session (EXG and 
TC) was determined by the sum of the number of repetitions 
performed in each exercise. This information was provided 
by exergames for EXG session and was counted by certified 
exercise professional for TC session.

Enjoyment and affective valence assessment

Enjoyment was assessed immediately after the EXG and 
TC sessions with the Physical Activity Enjoyment Scale 
(PACES) [34] modified by Graves et al. [24]. The modified 
PACES retained only five items from the original scale. Indi-
viduals rate the extent to which they agree with each item on 
a 7-point Likert-type scale. Scores range from 5 (no enjoy-
ment at all) to 35 (the highest level of enjoyment) [34]. The 
PACES score is also displayed as a percentage (%) of the 
maximum. Affective valence was assessed immediately after 

the EXG and TC sessions with the Brazilian Portuguese ver-
sion [35] of the Feeling Scale [36]. The Feeling Scale is a 
single-item, 11-point bipolar scale ranging from + 5 to − 5, 
with verbal anchors of “very good” (+ 5), “good” (+ 3), 
“fairly good” (+ 1), “neutral” (0), “fairly bad” (− 1), “bad” 
(− 3), and “very bad” (− 5). These tools are acceptable and 
have already been used in previous studies [13, 20, 37].

Statistical analysis

Results of the Shapiro–Wilk test indicated that only state 
anxiety and mean heart rate were normally distributed. Thus, 
repeated measures analysis of variance with a within-factor 
of time (time [pre- x post-session]) was used to compare 
the state anxiety levels of the EXG and TC sessions. When 
necessary, Sidak's post hoc test was used to detect differ-
ences between means. Student's t test was used to compare 
EXG and TC sessions in terms of mean heart rate. The Wil-
coxon test was used to compare EXG and TC sessions in 
terms of training volume, enjoyment, and affective valence. 
The McNemar test was used to compare the proportions of 
participants with low, intermediate, and high state anxiety 
levels before and after the EXG and TC sessions. In addi-
tion, partial eta squared was used in G*Power (version 3.1.2) 
to determine the Cohen’s ƒ effect size for analysis of vari-
ance (time and session interaction). Then Cohen’ s ƒ effect 
size was converted to Cohen’s d effect size by the equation 
d = ƒx2 [38]. Cohen’s d effect size for the Student’s t test 
was calculated using the equation[39] d = Δ∕(SDΔ∕

√

2x(1 − r)) , where Δ,  SDΔ, and 
r represent the mean difference, standard deviation of the 
mean difference, and coefficient of correlation, respectively. 
Based on Cohen’s guidelines [40], the d values were classi-
fied as “trivial” (d < 0.2), “small” (0.2 ≤ d < 0.5), “medium” 
(0.5 ≤ d < 0.8), or “large” (d ≥ 0.8). The effect size for the 
Wilcoxon test was calculated using the equation rB = Z∕

√

N,[41] 
where rB, Z, and N represent the rank-biserial correlation, 
Z-score, and sample size, respectively. Classification of rB 
values was based on the Pearson’s correlation (r) coefficient: 
“trivial” (rB < 0.10), “small” (0.10 ≤ rB < 0.30), “medium” 
(0.30 ≤ rB < 0.50), and “large” (rB ≥ 0.50) [42]. A signifi-
cance level of 0.05 was set for all statistical tests. All data 
were analyzed using the Statistical Package for the Social 
Sciences (SPSS, version 20.0, IBM Corp., Armonk, NY, 
USA). Data are presented as mean ± standard deviation or 
median and interquartile range (IQR), changes (Δ) and 95% 
confidence interval, and absolute and relative frequencies.

Results

The EXG and TC sessions lasted 29.8 ± 1.3  min and 
30.0 ± 0.7  min, respectively (median 0.28 [IQR: 1.13]; 
Z = 1.646; p = 0.100; rB = 0.27 [small]). The EXG total time 
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session varied according to the ability of the participants in 
the transitions between exercises.

State anxiety

There was no significant interaction between sessions (EXG 
vs. TC) and time (pre- vs. post-session) (F[1,35] = 2.825; 
p = 0.102; d = 0.57 [medium]), no main session effect 
(F[1,35] = 0.300; p = 0.587), and no main time effect 
(F[1,35] = 2.521; p = 0.121) on state anxiety level (Fig. 3). 
There was a significant increase in the proportion of partici-
pants with intermediate state anxiety levels after the EXG 
session but not after the TC session (Table 1).

Heart rate

Participant heart rate was 3.5% higher in the TC session 
than in the EXG session (Δ: 4 bpm [95% CI 1–8 bpm]; 
p = 0.020; d = 0.39 [small]). Mean heart rates for the TC 
(147 ± 11 bpm) and EXG (143 ± 12 bpm) sessions were 
74.7 ± 5.4% and 72.4 ± 5.9% of HRmax, respectively.

Number of repetitions performed

The total number of repetitions performed by the partici-
pants in the TC session (median 1029 [IQR: 416]) was 
43.7% higher than that (716 [IQR: 103]) in the EXG session 
(Δ: 286 [IQR: 364]; Z = 4.650; p < 0.001; rB = 0.78 [large]).

Enjoyment and affective valence

Participants reported similar levels of enjoyment (median 
0 [IQR: 4.8]; Z = 0.248; p = 0.804; rB = 0.04 [trivial]) 
and affective valence (median 0 [IQR: 1.0]; Z = 1.297; 
p = 0.195; rB = 0.22 [small]) for both sessions. Overall, par-
ticipants reported “high” enjoyment (median 27.5 [IQR:10] 
vs. median 28.5 [IQR:10]) and “good” affective valence 
(median 3 [IQR:2] vs. median 3 [IQR:3]) for both sessions. 
Participant enjoyment scores for the TC and EXG sessions 
were 78.3 ± 16.0% and 77.5 ± 15.7%, respectively.

Discussion

The present study aimed to compare the acute effects of an 
exergame-based calisthenics exercise session versus a tradi-
tional physical exercise session on anxiety state level, heart 
rate, training volume, enjoyment, and affective valence in 
healthy young adult men. Our initial hypothesis was that 
EXG would evoke a superior anxiolytic effect to that of TC. 
We also hypothesized that exergame-based physical exercise 
would be more enjoyable and affective, and would evoke a 
similar mean heart rate and training volume of the traditional 
physical exercise session. Our results did not confirm our 
primary hypothesis, as we did not find an anxiolytic effect in 
the EXG or TC sessions. Our results also did not confirm our 
secondary hypothesis; however, the EXG session elicited a 
similar enjoyment and affective valence. There was a lower 
mean heart rate for the EXG session, compared with the TC 
session, and participants performed lower number of repeti-
tions in the EXG session than in the TC session.

Changes in state anxiety level after EXG and TC ses-
sions may be explained by the participants’ trait anxiety 
levels and their state anxiety levels before both sessions. 
In our sample, 88.9% of the participants had a trait anxiety 
level classified as low or intermediate (91.7% and 86.7% 

Fig. 3  Participants’ anxiety levels before and after exergame-based 
calisthenics (EXG) and traditional calisthenics (TC) sessions (n = 36). 
There was no significant time and session interaction (p = 0.102), no 
main time effect (p = 0.121), and no main session effect (p = 0.587)

Table 1  Participants’ state 
anxiety level classification 
before and after EXG and TC 
sessions (n = 36)

EXG exergame-based physical exercise, TC traditional calisthenics. P-value from McNemar test

EXG p TC p

Pre Post Pre Post

High level 8.3% (n = 3) 13.9% (n = 5) 0.034 13.9% (n = 5) 8.3% (n = 3) 0.189
Intermediate level 55.6% (n = 20) 69.4% (n = 25) 63.9% (n = 23) 80.6% (n = 29)
Low level 36.1% (n = 13) 16.7% (n = 6) 22.2% (n = 8) 11.1% (n = 4)
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in the EXG and TC sessions, respectively) with an initial 
state anxiety level classified as low or intermediate level. 
Surprisingly, we found a significant increase in the propor-
tion of participants with intermediate state anxiety levels 
only after the EXG session. However, for both sessions, 
mean state anxiety scores remained the same, between 31 
and 49 points (at pre—and post-sessions), which indicates 
an intermediate level of state anxiety. These results may be 
due to a “floor effect,” which occurs when an individual’s 
score is at the lowest level of the measure and, therefore, it 
may impair the detection of changes [8]. Indeed, some stud-
ies have failed to find an anxiolytic effect of acute exercise 
in healthy participants [8], which seems to be related to a 
low baseline state anxiety level. In addition, the overall high 
cardiorespiratory fitness of the participants evaluated in the 
present study (60.9 mL/kg/min) might also have influenced 
the identification of anxiolytic effects after EXG and TC 
sessions. Adults who regularly engage in physical exercise 
may experience fewer symptoms of anxiety, and physical 
exercise may offer a protective effect against the develop-
ment of mental disorders [43].

Participants reported high and similar enjoyment after 
EXG (77.5%) and TC (78.3%) sessions. This result is similar 
to those found in a previous study [24], which used the same 
enjoyment scale (modified PACES) adopted in our study. 
The authors found that adolescents, young adults, and older 
adults reported an enjoyment of 77.8%, 74.7%, and 80.0%, 
respectively, for Wii muscle conditioning exercises. Our 
results are exuberant given that enjoyment is an important 
predictor of participation in regular physical activity [44]. 
Indeed, it is known that enjoyment is an important factor 
to increase adherence and satisfaction in the act of doing 
certain activity [45]. Therefore, TC can be an alternative to 
other forms of traditional exercise, such as walking, running 
and resistance training, to increase adherence to an exercise 
program.

In our study, participants reported “good” affective 
valence in the EXG and TC sessions. Affective valence is 
mainly generated by a cognitive assessment process that may 
involve factors such as self-efficacy, perceived benefits and 
focus of attention [46, 47]. Several studies have observed 
that affective responses to physical exercise are dependent 
on exercise intensity [48, 49]. The personal characteristics 
of the participants, self-efficacy to carry out interventions 
and tolerance to the type of exercise proposed can be exam-
ples of aspects that explain the results found in relation to 
the affective valence, as participants with a preference for 
intense exercise may report a greater affective valence [47]. 
Again, TC can also be an alternative to increase affective 
related to exercise.

The sports athlete exercise protocol, from the exergame 
“Hollywood Workout,” places considerable emphasis on cal-
isthenic exercises, which involve the use of the individual’s 

own body mass. This allows the measurement of training 
volume through the total number of repetitions over an exer-
cise session. Results indicate that the total number of repeti-
tions performed by the participants in the TC session was 
43.7% higher than those in the EXG session. This difference 
may be due to the exercise ‘supervision’ by avatar in EXG 
session. In another words, participants tend to follow the 
avatar during exergame session. On the other hand, in TC 
session, the participants did not receive ‘supervision’.

Participants’ average heart rate during the EXG session 
(143 bpm [72.4% of HRmax]) was significantly lower than 
that during the TC session (147 bpm [74.7% of HRmax]). 
This result may be due to the higher total number of repeti-
tions in the TC than in the EXG session. However, the differ-
ence between participants’ average heart rate corresponded 
to 4 bpm (small effect size), which in practical terms does 
not reflect change in exercise intensity. These results can 
be explained because each exercise lasted approximately 
70 s with rest interval between then; therefore, there was a 
period of recovery. Furthermore, seminal exercise physiol-
ogy findings showed that heart rate needs 2–4 min to adjust 
for a new value due to metabolic demand [50]; therefore, 
70 s is not sufficient to reveal substantial differences in heart 
rate between sessions. Based on the criteria set forth by the 
American College of Sports Medicine [22], these values 
indicate moderate-intensity exercise. One previous study 
found similar exergame intensity using the same exergame 
protocol used in the present study (mean heart rate corre-
sponding to 70.7% of participants’ HRmax) [16]. Moreover, 
similar results have been found for dance-based exergames 
in young adults (mean heart rate corresponding to ~ 70% 
of participants’ HRmax)[51] and healthy women (mean 
heart rate corresponding to ~ 70% of participants’ predicted 
HRmax) [20], and for an exergame controlled only by move-
ment of the lower limbs, in healthy individuals (mean heart 
rate corresponding to ∼72% of participants’ HRmax) [52]. 
Thus, our results are in line with the literature.

Our study had some limitations. First, the absence of a 
non-exercise control group increased the risk of random 
errors. However, we chose to use the TC session as a control 
group because a quiet rest may serve as an imposed bout of 
sedentary behavior that acutely may worsen mood states in 
some individuals [53]. Second, as is the case for all stud-
ies that use questionnaires, the current results are based on 
the honesty of the interviewees. Third, we evaluated only 
healthy men; therefore, our results may not be generalizable 
to women and/or clinical populations diagnosed with anxiety 
disorders. Fourth, participants had no diet control; however, 
they were advised to maintain the same diet over the study 
period. Fifth, we used a non-validated modified version of 
the PACES scale and, therefore, the enjoyment results need 
to be carefully interpreted. Finally, we did not perform meas-
urements of neurobiological/physiological variables (e.g., 
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lactate, cortisol, and serotonin concentrations). Neverthe-
less, these limitations do not prevent conclusions from being 
drawn from our results.

Conclusions

The present study showed that EXG and TC sessions did not 
reduce state anxiety levels and elicited similar enjoyment 
and affective valence in healthy young adult men. However, 
the TC session evoked a higher mean heart rate and better 
participant training volume than the EXG session. Further 
studies with clinical populations are needed to expand the 
results.
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