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A single session of a beach volleyball e
exergame did not improve state anxiety level
in healthy adult women
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Abstract

This study evaluated the acute effect of the exergame Kinect Sports® beach volleyball on state anxiety level in
adult women. Thirty healthy adult women (age: 21 [4] years, body mass: 54.70 [19.50] kg, height: 1.61+0.05 m, and
body mass index: 21.87 [5.76] kg/m?, data are expressed as median [interquartile range] and as the mean + standard
deviation) were assigned to play an exergame of beach volleyball in singleplayer mode session (intervention
session) for ~30 min using the Xbox 360 Kinect® or remained seated (control session). State anxiety was evaluated
before and after the intervention and control sessions through the State-Trait Anxiety Inventory. State anxiety
obtained in both sessions (exergame and control) was classified as intermediate before (median: 36.00 [IQR: 4.75]
and mean=38.73+7.23, respectively) and after (mean: 34.86+6.81 and mean: 37.66 + 844, respectively). Friedman
test found no time significant effect on state anxiety of the sessions (x° [3]=6.45, p-value =0.092, Kendall's W=0.07
“trivial”). In conclusion, the present study showed that there were no significant differences in the state anxiety
level after an acute session of the exergame beach volleyball.

Key points
- Exergame beach volleyball presented high enjoyment and a moderate to strong future engagement possibility.

- A session of the volleyball exergame did not improve affectivity and state anxiety level compared with control
condition.

- A session of the volleyball exergame elicited moderate physical exercise intensity.
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Introduction

Anxiety disorders are one of the most common psychi-
atric conditions, with an estimated 264 million people
with anxiety disorders worldwide in 2015, corresponding
to 3.6% of the population [1]. Brazil, in 2015, presented
the highest prevalence of anxiety disorders in the world,
corresponding to approximately 19 million individuals
(9.3% of the Brazilian population) [1]. Anxiety is defined
as a state of excessive concern, anticipation of future,
and panic [2, 3] and has two classifications: state anxiety
(transitory feelings, acute) and trait anxiety (usually feel-
ings, chronic) [4, 5].

A mild and infrequent level of anxiety is a normal emo-
tion during life because any individual worries about
aspects such as personal or family problems, health, and
money [6] that do not meet duration or intensity crite-
ria to enable a clinical diagnosis [7]. In this latter case,
symptoms of anxiety can impair quality of life and daily
activities, such as work performance, relationships, and
schoolwork [8]. Thus, for an individual with an anxiety
disorder, the symptoms do not go away and can worsen
over time [6]. Therefore, the study of therapeutic tools
that might help to prevent and treat anxiety disorders is
necessary.

In this context, physical exercise can be an important
nonpharmacological tool to prevent and treat various
outcomes, such as anxiety and sleep [9-12]. Conversely,
physical inactivity is associated with the development
of mental illness [9-11]. Indeed, previous studies that
investigated acute and chronic effects of physical exer-
cise showed improvements on anxiety symptoms [9, 11,
13-17]. However, most of the population stays physi-
cally inactive [18-21]. Guthold et al. evaluated data from
nearly two million participants and showed that glob-
ally, in 2016, more than a quarter of all adults were not
getting enough physical activity [20]. The main reasons
presented by the population are lack of time, lack of com-
pany, lack of adequate climate, fear of injury, fear of leav-
ing home unaccompanied, lack of motivation, physical
tiredness, and lack of enjoyment [22-26].

To overcome these barriers, a new modality of physi-
cal exercise emerged, named exergames. Exergame is
a modality of active videogame combining exercise and
videogame [27-29] and can be used in home. The litera-
ture has shown that exergames may be more enjoyable
than traditional programs of physical exercise [16, 30].
Exergames can simulate various types of physical exer-
cise, for example, walking/running, sports (e.g., beach
volleyball, basketball, bowling, yoga, tennis, table tennis,
boxing), calisthenics exercises, and dance [16, 17, 31-33].
In addition, many studies have shown that exergames
[16, 17, 33] elicit physiological responses classifying
physical exercise as a moderate intensity according to the
guidelines of the American College of Sports Medicine
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(ACSM) [34]. Therefore, it is reasonable to assume that
exergames can be a useful tool to manage symptoms of
anxiety.

Previous studies investigated the acute effects of exer-
game on state anxiety, and the results were not con-
clusive. Viana et al. evaluated the acute effect on state
anxiety and enjoyment of a session of the exergame
Zumba® Fitness in the Xbox 360 Kinect® of moder-
ate intensity in singleplayer mode in young women and
found a decrease in state anxiety after session and a high
enjoyment level [17]. Morais et al. also evaluated the
effect of the exergame Zumba® Fitness in the Xbox 360
Kinect® on state anxiety and enjoyment by comparing
state anxiety level after the dance exergame session with
that after a traditional aerobic exercise (walking/run-
ning on a treadmill). The authors found a reduction in
state anxiety only after the dance exergame session [35].
Conversely, da Silva et al. compared the effect of the exer-
game Hollywood Workout in the Xbox 360 Kinect® with
a traditional calisthenics session on state anxiety level in
healthy adult men and found no decrease in state anxiety
after both sessions [33].

Notably, the main limitation of these studies was
the lack of a non-exercise control group. To the best
of our knowledge, no previous study has evaluate the
acute effect of an exergame session on state anxiety and
included a non-exercise control session in adult women.
Recently, Viana et al. conducted a systematic review and
meta-analysis to investigate the effects of exergame on
anxiety level and found that although exergame inter-
ventions resulted in improvements in anxiety levels, they
were not superior to the effects from non-exercise con-
trol interventions. According to the authors, the exist-
ing studies have small sample sizes, different research
designs, and different populations [36]. Therefore, further
studies are warranted to investigate the acute effects of
exergames on state anxiety level.

Thus, the present study aimed to evaluate the acute
effect of the exergame Kinect Sports® beach volleyball on
state anxiety in healthy adult women. The secondary aims
were to assess affectivity, enjoyment, and exercise inten-
sity elicited by the exergame beach volleyball session.
Considering that previous studies showed a decrease in
state anxiety in adult women after one session of dance
exergame, we hypothesized that one session of the exer-
game Kinect Sports® beach volleyball in single-player
mode would also provide a decrease in state anxiety in
healthy adult women [16, 36].

Materials and methods

Participants

A posteriori power analysis was performed using
G*Power (version 3.1.9.7; Frans Faul, University of Kiel,
Germany) [37]. Based on a moderate correlation between
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Table 1 Characteristics of the participants (n=30)

Variables Median [IQR]® Min-Max?

Age (years) 21 4] 18-32

Body Mass (kg) 54.70[19.50] 4040-114.90

Height (m)© 1.61+0.05 1.50-1.72

Body Mass Index (kg/m?) 21.87 [5.76] 16.18-40.00

Trait anxiety (20-80)° 42.63+8.29 30-62
32.90+6.38 19.73-48.00

Estimated 1/0,max (ml/kg/min)°

2IQR: interquartile range; b“/Ozmax: maximum oxygen uptake. ‘Data are
presented as the meanztstandard deviation, because they were normally
distributed. “Min-Max: minimum and maximum values

repeated measurements (r=0.5) and a partial eta squared
(r]zp) of 0.29 (converted to effect size f of 0.639), the sam-
ple size of 30 participants promoted a statistical power of
>95%.

The participants were recruited through social media
(Instagram® and WhatsApp®), direct contact, and
announcements on institutional websites. Thirty-four
healthy adult women participated in the study (a conve-
nience sample) (Table 1). The inclusion criteria were (i)
female sex and (ii) aged between 18 and 40 years. The
exclusion criteria were (i) contraindications to physi-
cal activity (assessed using the Physical Activity Readi-
ness Questionnaire); (ii) diagnosis of mood and/or

Recruitment
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anxiety disorders; (iii) use of stimulants (e.g., psychotro-
pic drugs); and (iv) being in the menstrual period.

Four participants were excluded from the study
because they had an illness with repercussions on mood.
The participants were not clinically diagnosed with anxi-
ety, depression, and/or other mental disorders according
to a self-report made by each participant. The literature
show that anxiety symptoms do not only appear in peo-
ple with anxiety and can also affect non-clinical popula-
tions, impairing quality of life and daily activities, such as
work performance, relationships, and schoolwork. In this
sense, strategies for managing these symptoms are desir-
able. Furthermore, although the effect of exercise on anx-
iety is well established, a large part of the population is
physically inactive. Therefore, exercise programs consid-
ered more fun such as exergame should be investigated.

In this study, we evaluated only young adult women
because the literature showed that anxiety is more prev-
alent in this population than in men [1]. Informed con-
sent was obtained from all participants included in this
study. All experimental procedures were approved by the
Research Ethics Committee of the Federal University of
Goids (approval number: 01970818.8.0000.5083) and fol-
lowed the principles outlined in the Declaration of Hel-
sinki. The flow diagram of the study is presented in Fig. 1.

Assessment for elegibility

(n =34)
Excluded(n = 4)
Not meeting inclusion criteria
(n=4)
Allocation (n = 30)

v

Lostto follow-up (n = 0)

Analyzed (n = 30)
Excluded ofthe analysis (n = 0)

Fig. 1 Diagram flow of the study
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Study design

This was an experimental within-participants study com-
posed of three visits. At the first visit, the participants
were submitted to anamnesis, anxiety trait assessment,
anthropometric assessment, cardiorespiratory fitness
assessment, and randomization of subsequent visits. In
addition, all participants were familiarized with a match
of the exergame beach volleyball for approximately
six minutes. At the second and third visits, the partici-
pants played a session of the exergame beach volleyball
in singleplayer mode (intervention) or remained seated
(control session) for 30 min, and the order depended on
randomization. During and at the end of each match,
heart rate (HR) and rating of perceived exertion (RPE)
were measured to characterize the session exercise inten-
sity. State anxiety and affectivity level were assessed
before and after the exergame and control sessions. Fur-
thermore, enjoyment and future engagement possibility
were evaluated only after the exergame session. In order
to avoid bias, the scales and questionnaires were applied
by an experienced researcher with these tools. During
data collection, the researcher did not express facial or
behavioral reactions to the participants’ responses.

Experimental procedures

Anamnesis and anthropometric assessment

The anamnesis was performed through the Physical
Activity Readiness Questionnaire (PAR-Q). The PAR-Q
contains seven questions to evaluate the general health
condition of the participants and whether they were fit to
perform exercise. If a participant answered “yes” to one
or more questions, the participant was excluded from
the study [38]. Body mass was measured using a digital
balance (Omron, HN-289, USA) to the nearest 0.1 kg,
and body height was measured using a wall stadiometer
(Caumag, Brazil) to the nearest 0.1 cm. Thereafter, body
mass index was calculated by dividing body mass by body
height squared (kg/m?).

Cardiorespiratory fitness assessment

Cardiorespiratory fitness of the participants was assessed
through the Ebbeling test, performed on a motorized
treadmill (ATL, Inbramed, Brazil). This test was chosen
because of its easy application, low cost and provides a
valid and time-efficient method for estimating maximum
oxygen uptake (r* = 0.92) [39]. The Ebbeling protocol is
composed of two four-minute stages [39]. During the
first four minutes of the protocol, participants walked or
ran at a 0% slope with a speed corresponding to an HR
range from 50 to 70% of the maximal HR (HRmax) pre-
dicted for age. Finally, for the last four minutes of the
protocol, the treadmill slope increased to 5% while the
speed remained the same [39]. Thereafter, HR was mea-
sured at the end of the protocol. After the protocol, the
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predicted maximal oxygen uptake (VOymaz ) was esti-
mated through the equation below:
VOymazx = 15.1 + 21.8 (speed) — 0.327 (HR) — 0.263
(speed x age) + 0.00504 (HR x age) + 5.98 x se.
Where, speed was expressed in miles per hour, HR in
beats per minute (bpm), age in years and sex was 0 for
women or 1 for men.

Exergame and control session

The console used in this study was the Xbox 360
(Microsoft®, USA). Xbox has a movement sensor, Kinect®
(Microsoft, USA). This sensor allows players to interact
with videogames without the necessity of remote control.
The exergame Kinect Sports® included six modalities of
sports (i.e., beach volleyball, soccer, track and field, bowl-
ing, boxing, and table tennis). In the current study, par-
ticipants played beach volleyball, because several muscles
are recruited to maintain a player’s performance dur-
ing match [40]. This exergame is inherently competitive
with a possible win or lose outcome. Each visit was per-
formed within an interval of 24-72 h (wash-out period).
The participants were instructed to visit the laboratory
wearing appropriate clothes to perform physical exercise,
to refrain from eating two hours before exercising, 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. Each participant
was supervised by an experienced researcher. Further-
more, conversation was minimized during all data col-
lection periods, and the presence of people was restricted
only to researchers and the participant involved in
the study. During the control session, the participants
remained seated for 30 min. The participants were not
allowed to read, study, listen to music, or use their smart-
phones during the sessions. The exergame session lasted
approximately 30 min and the number of sets was vari-
able according to participants to reach the same time of
control session.

State-trait anxiety assessment

Anxiety of the participants was assessed through the
state component from the State-Trait Anxiety Inven-
tory (STAI), an instrument already translated and vali-
dated for Brazilian Portuguese [5, 41]. Briefly, the STAI
is a 40-item self-reported assessment scale made up of
two 20-item anxiety subscales (state and trait). The state
subscale describes an individual’s feelings at a particular
time, whereas the trait subscale describes an individual’s
usual feelings. Each item of the STAI is given a score of
1 to 4. Overall scores can range from a minimum of 20
to a maximum of 80. A score equal to or lower than 30
indicates a low level of state anxiety, a score ranging from
31 to 49 indicates an intermediate level of state anxiety,
and a score higher than or equal to 50 indicates a high
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level of state anxiety [41]. The STAI was answered by par-
ticipants inside a sound-attenuated room. The STAI was
chosen because of its easy application and low cost.

Physical exercise intensity assessment

Physical exercise intensity was monitored by measuring
participants’ HR and RPE. HR was monitored using an
HR monitor (H10, Polar, Finland). The HRmax was esti-
mated using the following age-predicted HRmax equa-
tion: HRmax=208—-0.7 x age [42]. RPE was monitored
using the Borg Scale (6-20) [43]. The classification of the
exercise intensity followed the criterion adopted by the
ACSM [34].

Enjoyment assessment

Enjoyment was assessed through the Physical Activ-
ity Enjoyment Scale, a scale translated and validated for
Brazilian Portuguese [44]. This scale has 18 items, and
each item has two opposite poles that are separated by
a 7-point Likert scale (1 = “I like”; 7 = “I hate”; 4 = “neu-
tral”). Scores range from a minimum of 18 (no enjoyment
at all) to a maximum of 126 (highest enjoyment level).
The scale was applied only after the exergame session
[44].

Future engagement and affectivity assessment

Affectivity was assessed through the feeling scale [44].
This scale ranges from —5 to +5 (-5=very bad, -3=poorly,
-1=reasonably bad, O=neutral, 1l=reasonably well,
3=well, and 5=very well). This scale was applied before
and after the exergame and control session [44]. Future
engagement was assessed after sessions through a scale
adapted by Focht et al. [45]. The scale ranges from 0 to
100%, in which verbal anchors are provided at points 0%,
50% and 100%, where 0% means no intention, 50% means
moderate intention, and 100% means strong intention.
These tools were already used in previous studies [33,
45-49].

Statistical analysis

The Shapiro-Wilk test was used to test data normality.
As the state anxiety and affectivity data did not present
a normal distribution, the Friedman test was used to
evaluate state anxiety level and affectivity level between
times (pre-exergame session, post-exergame session,
pre-control session, and post-control session). When
necessary, Conover’s post hoc test was used to identify
the differences between times. Kendall's W was used as
the effect size for the Friedman test. Kendall's W val-
ues were classified according to Cohen’s d as “trivial”
(<0.10), “small” (0.10<to <0.30), “medium” (0.30<to
<0.50), and “large” (=0.5) [50]. The variables age, body
mass, body mass index, future engagement possibil-
ity, RPE, number of matches, and game time presented
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a non-normal distribution. However, body height, trait
anxiety, 1/O,max, enjoyment level, mean HR, percentage
of HRmax, number of wins, state anxiety after exergame,
and state anxiety before and after the control session
presented normal distributions. Parametric data are pre-
sented as the meantstandard deviation, and non-para-
metric data are presented as the median and interquartile
range (IQR). All data were analyzed through Jeffrey’s
Amazing Statistics Program (JASP, version 0.16.4, Uni-
versity of Amsterdam, Netherlands). The level of signifi-
cance assumed was a<0.05.

Results

There were no medical intercurrences during the study.
The median number of matches played by the partici-
pants was 6 [IQR: 1], while the mean number of wins was
4.73+2.10. The median game time reached by the partici-
pants was 29.47 [IQR: 2.30] minutes.

State anxiety level

State anxiety obtained in both sessions (exergame and
control) was classified as intermediate before (median:
36.00 [IQR: 4.75] and mean=38.73+7.23, respectively)
and after (mean: 34.86+6.81 and mean: 37.66+8.44,
respectively) sessions. Friedman test found no significant
time effect on state anxiety of the sessions (x> [3]=6.45,
p-value=0.092, Kendall's W=0.07 “trivial”) (Fig. 2).

Affectivity level

The affectivity level reported by the participants in both
sessions (exergame and control) was classified as “well”
before (median: 3.00 [IQR: 1.75] and median=3.00 [IQR:
2.00], respectively) and after (median: 3.50 [IQR: 2.00]
and median: 3.00 [IQR: 2.75], respectively). The Fried-
man test found a significant time effect on the affectivity
of the participants (x> [3]=22.54, p-value<0.001, Kend-
all's W=0.25 “small”). Conover’s post hoc test adjusted
by Bonferroni’s correction showed that affectivity after
the exergame session was larger than that measured
before the exergame session (p-value=0.005). How-
ever, Conover’s post hoc test adjusted by Bonferroni’s
correction showed no significant difference in affectiv-
ity between the post-exergame and post-control session
times (p-value=0.067) (Fig. 3).

Enjoyment and future engagement possibility

The participants reported a high enjoyment level after
the exergame session (mean: 109.60+11.72), correspond-
ing to 87% of the maximal value provided by the enjoy-
ment scale used. In relation to future engagement in
physical exercise, the participants reported a strong to
moderate intention for the exergame session (median: 75

[IQR: 30)).
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Exergame

Control

Fig. 2 State anxiety before and after a session of the exergame beach volleyball in single player mode and control session. There was no significant dif-

ference between times (P-value =0.092)

Affectivity level
|

-1 4
|
-5 I | | |
Pre Post Pre Post
Exergame Control

Fig. 3 Affectivity level before and after a session of the exergame beach volleyball in single player mode and a non-exercise control session. There was a
significant difference between times (P-value <0.001). *Significant difference compared to the time pre (exergame)

Exercise intensity

The mean HR presented by the participants during the
exergame session was 133+18 bpm, corresponding to
691 9% of their HRmax. The median RPE reported by the
participants during the exergame session was 12 [IQR: 5].

Discussion

The present study evaluated the acute effect of a single
session of the exergame Kinect Sports® beach volleyball
versus a non-exercise control session on state anxiety
and affectivity in healthy adult women. Additionally, the
enjoyment, future engagement, and exercise intensity
of the exergame Kinect Sports® beach volleyball were

evaluated. Our initial hypothesis was that the exergame
Kinect Sports® beach volleyball would provide a decrease
in state anxiety. However, contrary to our initial hypothe-
sis, a single session of the exergame Kinect Sports® Beach
Volleyball did not improve state anxiety level in healthy
adult women. Therefore, our results did not confirm our
initial hypothesis.

Viana et al. and Morais et al. evaluated the acute effect
on state anxiety and enjoyment of a session of the exer-
game Zumba® Fitness in the Xbox 360 Kinect® in healthy
young women. Both studies found reductions in state
anxiety after an exergame session [17, 35]. This fact
has been common in the literature on exergames and
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anxiety; in other words, previous studies found signifi-
cant improvements in anxiety level, however, it was not
superior to the effect from non-exercise control sessions
[36]. In the present study, we found no differences in
state anxiety between exergame and non-exercise con-
trol sessions. Our results may be influenced by the type
of exergame investigated since we used a beach volley-
ball exergame, while Viana et al. and Morais et al. used
a dance exergame [17, 35]. We expanded the findings of
Viana et al. and Morais et al. since we included a non-
exercise control session and compared it with an exer-
game session [17, 35].

Recently, de Oliveira et al. evaluated the acute effect
of the exergame Kinect Sports® beach volleyball in the
Xbox 360 Kinect® in singleplayer mode on the state anxi-
ety of adult men, and the authors found no significant
decreases in state anxiety after an exergame session [32].
da Silva et al. compared the acute effects of an exergame-
based calisthenics session versus a traditional calisthen-
ics session on anxiety level in healthy adult men [33].
The authors did not find significant differences between
the sessions. In the present study, we also found no sig-
nificant reduction in state anxiety level after an exergame
beach volleyball session. Thus, our findings were similar
to previous studies [32, 33]. The literature has frequently
shown that moderate-intensity physical exercise and high
enjoyment level after physical exercise can be important
factors in improving anxiety level [16, 17, 51, 52, 21, 53—
59]. In the present study, exercise intensity was classified
as moderate, according to HR and RPE obtained dur-
ing the exergame session, and the participants reported
a high enjoyment level after an exergame session [34].
Our findings add to the literature that moderate inten-
sity physical exercise (performed through the exergame
Kinect Sports® beach volleyball) and high enjoyment level
seem to be insufficient to improve state anxiety in healthy
adult women. Therefore, the decrease in anxiety seems to
be related to the type of exergame.

A bias that might influence the results from studies
about anxiety is the recruitment of persons with average
or lower levels of state anxiety; this situation is called the
floor effect [9]. Thus, it would not be possible to decrease
further anxiety level. Indeed, Knapen et al. showed that
individuals with anxiety disorders show a larger decrease
in state anxiety after physical exercise [60]. In the present
study, participants were healthy women and presented
intermediate anxiety level, considered normal state anxi-
ety. This fact may have contributed to explaining the
results that were found.

A secondary aim of our study was to evaluate the affec-
tivity level of the exergame session. We found no signifi-
cant differences in the affectivity level between exergame
and non-exercise control sessions. Nevertheless, there
was a significant improvement in affectivity level after

(2024) 16:67

Page 7 of 9

the exergame session; however, it was no longer pres-
ent when compared to a non-exercise control session. da
Silva et al. compared the acute effects of an exergame-
based calisthenics session versus a traditional calisthen-
ics session on affectivity level in healthy adult men [33].
The results showed that the affectivity was classified as
“well” after both sessions, with no significant differences
between the sessions. Our results are in line with those
reported by da Silva et al., since the affectivity level was
similar between exergame and non-exercise control ses-
sions [33]. The participants’ characteristics, self-efficacy,
and tolerance to the type of exercise may explain the
results found regarding the affectivity level [33, 61]. Our
findings add that exergame beach volleyball is a modality
that acutely did not improve affectivity level.

The present study also evaluated the enjoyment level
and future engagement of the exergame session. Partici-
pants reported a high level of enjoyment (corresponding
to 87% of the maximal possible score) and rated future
engagement after the exergame session as strong to mod-
erate intention. These results may be related to the fact
that younger adult individuals are more receptive to
innovative technology [18]. Physical exercises that pro-
vide a high level of enjoyment and future engagement can
increase the constancy and adherence to physical exer-
cise programs [22-26]. Indeed, a high enjoyment level
has been common among various exergames [16, 17, 32,
33, 62]. Our findings add that exergame beach volleyball
is a modality that presents high enjoyment and a strong
to moderate engagement future.

Finally, as mentioned previously, exergame beach vol-
leyball evoked a mean HR and RPE response correspond-
ing to a moderate intensity physical exercise based on the
criteria established by the ACSM. A previous study found
a different exergame intensity (light intensity) using the
same exergame protocol adopted in the present study
[32]. These contradictory results might be related to
the fact that those authors recruited healthy and physi-
cally active men (yO,max = 52 ml/kg/min), while we
recruited only healthy women (estimated 17O,max =
33 ml/kg/min) [32]. Thus, it is possible that the exergame
beach volleyball from Kinect Sports® did not challenge
the participant’s cardiorespiratory fitness level enrolled
in the previous study mentioned above [32]. Moreover,
moderate intensity has been found in a dance-based exer-
game in adult women [16, 17]. Thus, according to our
results, the exergame Kinect Sports® beach volleyball can
be prescribed as an alternative to healthy adult women
who seek to reach the recommendation of the quantity of
physical exercise proposed by the ACSM [34].

Our study is not without limitations. First, as we used
questionnaires and scales, the results rely on the hon-
esty of the participants. Second, we did not investi-
gate a clinical population with a diagnosis of anxiety
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disorders. Third, this study investigated only healthy
adult women and tested only a modality of the exergame
Kinect Sports®; therefore, caution should be taken when
extrapolating our results for other exergames. Fourth, we
did not examine any endocrine response (e.g., increased
norepinephrine, serotonin, and beta-endorphins and
increased parasympathetic activity) and/or psychological
mechanisms (e.g., increased self-efficacy, distraction, and
a sense of mastery) that are responsible for reducing state
anxiety. Nevertheless, we believe that these limitations
do not prevent the conclusions of the present study from
being drawn. Future studies should investigate the acute
and chronic effects of the exergame Kinect Sports® beach
volleyball on state anxiety in individuals with anxiety dis-
orders as well as include participants from both sexes and
different ages to better elucidate this matter.

Conclusions

The present study showed that there were no significant
differences in the state anxiety level and affectivity level
after an acute session of the exergame beach volleyball.
However, the exergame beach volleyball elicited high
enjoyment and presented a strong to moderate future
engagement possibility.
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