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Aim. The aim of this study was to investigate the effect of balance exercises using active
video games on static and dynamic balance of sedentary female students. Materials and Me-
thods. In this semi-experimental study with a pre-test--post-test design, 24 sedentary female stu-
dents in Izeh city, aged 18-29, were purposefully selected. After performing the pre-test, they
were randomly divided into two equal groups of balance exercises based on active video games
(Xbox) and the group of traditional balance exercises (TE). The duration of the training was four
weeks, two sessions per week of twenty minutes (totally eight sessions). The intervention of
the Xbox group was performed by the Kinect 360 device, and the TE group performed traditional
balance training. Data analysis was performed at the level of p < 0.05. Results. The within-group
results showed both of Xbox group and TE improved static and dynamic balance. The between-
group results showed that there was no significant difference in static balance between the two
groups, but there was a significant difference in dynamic balance between the two groups and this
significance was in favor of the Xbox group. Conclusions: According to the results of the present
study, it seems that virtual reality exercises can be used as a new and attractive training method
as an effective intervention in improving balance, especially dynamic balance.
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Introduction

Today, many children and adults use video
games for entertainment purposes. A large frac-
tion of these individuals needs to have physical
activity [34]. They are games that require essen-
tial movements by the player, unlike conventional
video games that are played by pressing buttons.
These games are a common technique to en-
courage individuals to achieve a higher level of
physical activity to improve health among those
who are at a high level of inactivity [45]. Postural
control lays the ground for many motor skills and
represents a perfect condition for routine activi-
ties. It is typically defined as the ability to main-
tain, achieve, or revive balance during a state or
activity [29]. A number of instruments have been
introduced to contribute to postural control.
Several research teams recently utilized such me-
thods for balance exercises, reporting positive
findings of their effects on balance [15]. Active
video games have been increasingly considered
as a technique of balance training in the game
and media industries [6]. These games were
played using Kinect sensors. Previous studies
have shown that kinematic measurement using

Kinect sensors to measure postural control is
accurate and reliable [12].

The Covid-19 pandemic appeared in De-
cember 2019, in Wuhan, China [50]. Since the
COVID-19 virus has been present all around
the world, authorities implemented different pro-
tective measures, such as closing schools and uni-
versities and banning travels, cultural and sports
events, and human gatherings [27]. These mea-
sures led to spending longer time watching screens
and had consequent negative impacts on physical
health, sleep cycle, quality of life, and motor be-
havior. Therefore, a compatible physical exercise
at home during the pandemic, which may last
longer, can mitigate the negative physiological
and mental impacts of sedentary behavior [28].
As a result, physical activity motives can be
an efficient approach to keep adolescents active
at home. Active video games are very popular,
and some of these games may sufficiently in-
crease the level of physical activity to influence
the health and fitness of adolescents. These
games can facilitate joy, and research has shown
that increased joy is associated with physical
activity among girls [4]. Furthermore, falling
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becomes more likely and more intensive as indi-
viduals grow older [31]. Falling is a health condi-
tion that needs preventive intervention and re-
search [35]. It can occur at any age rather than
being specific to the elderly [40]. However, regu-
lar exercising to enhance the ability to maintain
balance and reduce the risk of falling and hurt has
been significantly accepted [16]. Since most
adults are working and educating, they somewhat
have to be sitting for a large portion of the day.
It is important to realize the possible adverse im-
pacts of immobility on health [21]. These games
have become popular as an instrument to improve
the ability to maintain balance in the past decade
[26]. Balance is necessary for daily and sports
activities and is often endangered after an injury
[24]. Freiwald, Papadopoulos, Slomka, Bizzini
and Baumgart [18] mentioned the importance of
training balance in scientific curriculums in order
to avoid injury and improve performance. The use
of active video games is a balance improvement
method. These games represent a combination of
player motion, attractive entertainment, perfor-
mance feedback, and social interaction through
a competition. They enhance motivation and in-
crease the following of exercises among children
and adults [3].

Most studies in the literature focused on
the use of different technologies to enhance ba-
lance in elderly populations [23, 33, 36], while
only few studies investigated sedentary students.
To the best of the author’s knowledge, the most
of the studies employ Nintendo Wii Fit rather
than Microsoft Xbox Kinect technology. There-
fore, it is expected that balance exercises using
Xbox Kinect device leads to higher balance im-
provement among sedentary girls as compared to
traditional exercises since Kinect is a greater mo-
tivator of physical activity.

Materials and methods

Participants

The present semi-empirical study is applied
research in terms of objectives and adopted
a pretest-posttest design. Twenty-four partici-
pants were selected from female students at the age
of 18-29 with a sedentary lifestyle in Izeh, Iran,
by using purposeful sampling (those with a score
below 600 in the international physical activity
questionnaire (IPCQ). Then, the participants were
divided into two equal groups: 1) the group of
balance exercises based on active video games
and 2) the group of traditional balance exercises.
The participants voluntarily participated in
the study and signed a prior written consent.

Also, they were allowed to withdraw from
the study. The present study was approved by
the Committee of Research Ethics at the Shahid
Chamran University of Ahvaz, Iran.

Tools

Xbox 360 Console with a Kinect Device.
This console uses motor sensing rather than
a joystick. It stores information, color, and depth,
creating a spot cloud of colorful points. The soft-
ware can calculate the three-dimensional posi-
tions of points and establish a 3D image of
the environment. This technology has a Kinect
video recorder to record facial expressions and
a microphone to detect and locate sounds. Each
movement is an input to the console.

International Physical Activity Question-
naire (IPCQ). IPCQ was used to measure the
physical activity of the participants. It involves
questions on the physical activity status and clas-
sifies participants into low, medium, and high
physical activity groups. This questionnaire
measures physical activity in the past seven days,
detecting the intensity of activities based on
the final score. The energy of the total activity in
the past seven days is calculated based on IPCQ,
where individuals with total weekly energy below
600 MET/cal/week is classified as low, energy
between 600 to 3000 MET/cal/week is classified
as medium, and energy above 3000 MET/cal/week
is classified as high. IPCQ gives a score of
3.3 METs to walking, 4 METs to medium acti-
vity, and 8 METs to intense activity. One meta-
bolic equivalent (MET) is equall to the energy
consumed for one minute of resting. To calculate
the total physical activity per week, the low
(daysxminutesxMET), medium, and high acti-
vities in the past week are summed up.

Flamingo Balance Test (FBT). FBT was
used to measure static balance. It involves a static
status where the participant stands on a flat sur-
face without shoes on, puts their hands on the hips,
and raises the non-support leg (preferred foot)
and holds its foot close to the knee of the support
leg (non-preferred leg). The participant performs
this procedure for a while. Then, they raise the
heel off the ground to keep balance on the toes.
The stopwatch starts once the heel is raised off
the ground. The time during which the participant
keeps balance on the toes is recorded as the score,
and the stopwatch stops once an error occurs.
Errors include taking the hands off the hip, sup-
port leg motion in any direction, the separation of
the non-support foot from the knee, and touching
the ground with the support foot.

Yenosek. Cnopt. MeguuuHa
2021.T. 21, Ne 4. C. 156-165

157



CnopTuBHasa TpeHUpOBKa

Timed Up and Go (TUG) Test. The TUG
test was used to measure dynamic balance. It in-
volves six stages. A chair without an armrest is
used 3 m from an obstacle (the end of the path).
Then, the participant was asked to stand up
without using their hands and go three meters
and then return back on the chair. The participant
was asked to go as fast as possible without run-
ning. The process was practiced three times by
the participants before the test. Then, the partici-
pants performed three rounds of the TUG test,
recording the average value as the final result.
The six stages of the test include: 1) standing up,
2) going a path of three meters, 3) revolving
the obstacle, 4) returning to the chair, 5) revolving
the chair, and 6) sitting on the chair. The partici-
pant starts once they are told to go, and the time
was recorded as the score.

Procedure

The objectives of the study and the FBT and
TUG tests were explained to the participants.
Then, the participants signed a written consent
before undergoing the pretest and FBT and TUG
tests. The participants were randomly divided
into two groups based on their scores: 1) active
video game balance exercise group and 2) tradi-
tional balance exercise group.

Active video game balance exercise. The par-
ticipants played the active Zumba fitness video
game by the Xbox 360 console with Kinect in
the acquisition stage. Zumba was selected to be
played since it consists of a variety of move-
ments, including static and dynamic balance
exercises. The game was played for four 5-min
rounds, with a 2-min interval between the rounds.
The participants stood in front of the Kinect
camera and started playing once they saw
the screen. The exercises were performed for four
weeks, two sessions a week. The test took a total
of eight weeks. The participants played for
20 min in each session.

Traditional balance exercise. The partici-
pants performed static and dynamic balance ex-
ercises. The static exercises included 1) standing
on one foot for 10 s and then standing on the other
foot (two rounds for each foot), (b) standing on

the toes of both feet for four rounds, each round
for 10 s, (c) standing on both feet with eyes
closed and turning the head right and left for 10 s,
(d) standing on both feet with eyes closed and
turning the head up and down for 10 s, (e) swan
balance exercise, standing on both feet for 10 s.
The dynamic balance exercises, on the other
hand, included (a) opening the hips to the side,
each five times, (b) holding a small dumbbell in
the hand and bending forward to bring the dumb-
bell onto contact with the ground while opening
the hip to the back, side hip five times, (c) boxing
the hips to the sides for four come-and-go rounds,
(d) raising a hand and the opposite foot for both
sides for ten times, and (e) touching the toes for-
ward, sideward, backward, three times for each
foot. The traditional balance exercise group has
the same exercise duration as that of the active
video game balance exercise group.

Statistical Analysis

To analyze the data, descriptive statistical
methods were employed to calculate the centra-
lity and dispersion indices. Concerning inferen-
tial statistics, the Shapiro—Wilk test was carried
out to evaluate the natural distribution of the data,
whereas the mixed-ANOVA was used to com-
pare the two groups in the test and post hoc inde-
pendent and dependent t-tests with modified o
based on the Bonferroni method. The data were
analyzed at a level of p < 0.05. The index 0 was
employed to measure the effect.

Results

Table 1 reports the means and standard devi-
ations of height, age, body mass index (BMI),
and physical activity level data of the participants
in the two experimental groups (where XBX
represents the active video game group, whereas
TE stands for the traditional exercise group).

Table 2 provides the means and standard
deviations of the dependent variables (i.e., static
and dynamic balance) of the participants in the
two groups for the pre-test and post-test stages.

The distribution of the data was evaluated
using the Shapiro — Wilk test. It was found that
the data had a normal distribution (p > 0.05). Then,
Levene’s test was performed to ensure examine

Table 1
Means (Standard deviations) of demographic indices of participants
Group Height (CM) Weight (Kg) BMI MET
XBX 161.83 (2.94) 59 (7.39) 22.49 (2.42) <600
TE 162.83 (3.15) 58.83 (7.62) 22.51 (2.41) <600

Note. XBX — Active video games, TE — Traditional exercise, BMI — Body mass

index, MET — Metabolic equivalent.
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the homoscedasticity of variance (p > 0.05).
Therefore, it was found that parametric tests
could be applied to verify the hypotheses.

Table 2
Means (Standard deviations)
of static and dynamic balance scores in pre-posttest

To study the static balance differences be-
tween the groups in the pre-test and post-test,
a total of 2 (test stages) x 2 (groups) combined
ANOVAs with repeated measure were carried
out, as shown in Table 3.

As can be seen in Table 3, the main test ef-
fect (p = 0.0001) and the dual groupxtest interac-
tion (p = 0.07) were found to be significant.
To further investigate the interaction effect,
the present study performed two independent
t-tests for evaluating the differences between
the groups in the pretest (tz2) = —1.94, p = 0.06)
and post-test (tz2) = —1.19, p = 0.24) along with
two dependent t-tests for examining the pretest-
posttest differences of the active video game
group (ta) = —5.82, p = 0.0001, MD = -3.86)
and traditional exercise group (t;;, = —11.39,
p=0.0001, MD =-3.31).

It was found that the pretest-posttest mean
differences of both groups were significant

(p = 0.0001) in favor of the post-test; that is, both
groups improved in static balance performance.
As can be seen, the traditional exercise group had
a significant mean static balance score difference
between the pretest (7.65) and posttest (10.96)
(p = 0.0001). Furthermore, the difference in
the mean static balance score was significant

Group Psrt:m balagz: n Dl})’?eamlc baif;l;e (p = 0.0001) between the pretest (5.55) and post-
555 942 .46 550 test (9.42) for the traditional exercise group.
XBX 238) | 275 | ©081) | (0.75 Overall, no significant difference in static balance
765 10.96 8.05 720 was found between the two intervention groups
TE (2.86) (3.46) (2.11) (2.20) (i.e., XBX and TE). However, both groups

showed higher performance in the posttest than
in the pretest.

To evaluate the dynamic balance difference
between the groups in the pretest and posttest,
a total of 2 (groups) x 2 (test stages) ANOVAs
with frequent measurement were performed,
as shown in Table 4.

As can be seen in Table 4, the main effect
(p = 0.001) and dual group x test interaction
(p = 0.0001) were found to be significant. To fur-
ther evaluate the interaction effect, the present
work performed two independent t-tests to
measure the differences between the two groups
in the pretest (t421) = 0.63, p = 0.53) and posttest
(tasse) = —2.53, p = 0.02) along with two depen-
dent t-tests to examine the difference between
the pretest and posttest for the active video game
group (ta) = 11.49, p = 0.0001, MD = 2.94) and
the traditional exercise group (tq;) = 6.08, p =
=0.0001, MD = 0.82). It should be noted that va-
riance inequality statistics were used for the data

Table 3

The results of mixed-ANOVA 2 x 2 for considering

of differences between two groups in two stage tests on static balance task

SS df MS F Sig. Ny
Test 177.06 1 177.06 184.56 0.0001 0.89
Test x Group 3.33 1 3.33 3.47 0.07 0.13
Error (Test) 21.10 22 0.95
Group 51.31 1 51.31 3.33 0.08 0.13
Error (Group) 338.35 22 25.38

Note. Here and in Table 4 SS — Sum of squares, df — Degrees of freedom, MS —
Mean of squares, np2 — Square of partial eta.

The results of mixed-ANOVA 2 x 2 for considering

Table 4

of differences between two groups in two stage tests on dynamic balance task

SS df MS F Sig. Ny

Test 42.54 1 42.54 169.20 0.0001 0.88

Test x Group 13.40 1 13.40 53.32 0.0001 0.70

Error (Test) 5.53 22 0.25

Group 4.98 1 4.98 0.99 0.33 0.04

Error (Group) 110.52 22 5.02
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reported in Table 4 since Leven’s test showed
significance (i.e., the variance equality presump-
tion was rejected). The difference between
the two groups was insignificant in the pretest
(p = 0.53) and significant in the posttest (p =
=0.02). This suggests a significant difference
between the two intervention methods in im-
proving dynamic balance performance. Accord-
ing to the mean scores (Table 2), it can be said
that the active video game group had higher per-
formance (52.5) than the traditional exercise
group (22.7).

Moreover, the mean score differences of
both groups between the pretest and posttest were
significant (ps = 0.0001) (posttest > pretest). That
is, both groups improved in dynamic balance per-
formance from the pretest to the posttest. As can
be seen, the difference in the mean static balance
score between the pretest (8.05) and posttest
(7.22) was significant for the traditional exercise
group (0.0001) (posttest > pretest). Furthermore,
the difference in the mean dynamic balance score
between the pretest (8.46) and posttest (5.52) was
found to be significant for the traditional exercise
group (p = 0001) (posttest > pretest). Overall,
there was a significant difference in dynamic ba-
lance between the two intervention groups (i.e.,
XBX and TE). Both groups improved in perfor-
mance from the pretest to the posttest. Also, the
active video game group outperformed the tradi-
tional exercise group.

Discussion

The present study sought to explore the ef-
fects of active video game-based balance exercis-
es on static and dynamic balance among female
students. The results revealed that active video
game exercises influenced the static and dynamic
balance of female students. The findings were
found to be in agreement with Cheung, Maron,
Tatla and Jarus [10], Demir and Akin [14], and
Wang, Wang and Shadiev [44]. According to the
results, virtual reality-based exercises improved
static balance since the participants adjusted their
gestures based on the feedback of the system [44,
46]. According to Brumels, Blasius, Cortright,
Oumedian, and Solberg [7], video game-based
balance programs are less difficult and more at-
tractive and entertaining than traditional exercises.
On the other hand, there is an increasing concern
that children and adolescents are sedentary and
have insufficient activity to be healthy. Considering
sedentary behaviors as a changeable risk factor
for lifestyle-related disease, the development of
video games may encourage physical activity in

sedentary time [30]. Based on the model of
smooth performance through playing games,
a theoretical framework can be established to
ensure the cognitive and emotional engagement
of a participant in the game, which is necessary
to successfully perform video games in training
curriculums [38]. However, the findings were
observed to be inconsistent with Chanpimol [9],
who suggested that their observations may might
have been influenced a potential ceiling effect.
Moreover, vestibular disorders such as vertigo,
clumsiness, and imbalance are common with high
frequency and intensity among people with chro-
nic brain damage [17]. Active video games train
complicated movements that require high accele-
ration, coordination, and carefulness [41]. How-
ever, as mentioned, people with chronic brain
damage suffer from vestibular disorders and are
likely not to properly play active video games that
require high coordination. The present study
showed that exercises based on active video games
improved dynamic balance among sedentary fe-
male students. This finding is consistent with
Kim, Son, Ko and Yoon [22], Szturm, Betker,
Moussavi, Desai and Goodman [39], and Usti-
nova et al. [41]. Deci and Ryan [13] suggested
that immediate, positive feedback during parti-
cipation in an activity could lead to increased
intrinsic competence and motivation. Physical
activity is more likely to be continued by people
with higher self-confidence. Based on observa-
tional learning theory [1], individuals imitate
the pattern observed on the screen by cognitive
evaluation. Thus, learning can occur when ob-
serving a behavior and its outcomes. Also, Ver-
nadakis, Derri, Tsitskari and Antoniou [42] and
Brumels et al. [7] concluded that the enjoyment
score was higher in the Xbox group than
in the traditional exercise one. Therefore, they
found that Xbox-based balance programs were
more enjoyable than traditional exercises. Bieryla
and Dold [5] showed that a course of exercises
based on active video games did not improve dy-
namic balance, which is inconsistent with the
finding of the present study that a course of ac-
tive video game exercises improved dynamic
balance. They suggested that this insignificance
may have arisen from the ceiling effect. Also,
they employed Nintendo Wii Fit for the active
video game group. They suggested that Wii Fit
may not improve dynamic exercise since the par-
ticipants had to put their feet on the balance plate.
This static foot situation may not lead to more
dynamic activity. Also, they argued that partici-
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pants may not completely challenge themselves
during the exercise due to the fear of rushing into
the lead.

The present study found that traditional ex-
ercises improved static balance. This finding is in
agreement with Yaggie and Campbell [47]. Im-
proved static balance may be attributed to the fact
that the central nervous system receives informa-
tion from different neuroreceptors (e.g., sensory
receptors, visual system, and vestibular system)
and integrates them to make the best possible
response. Moreover, exercise-increased nervous
consistency (e.g., enhanced nervous system acti-
vation, enhanced synaptic communications, and
reorganization in the somatosensory cortex), de-
creased neuroinhibitor reflexes, and diminished
impulse transmission resistance in neural path-
ways are other explanations for improved static
balance. They improved static balance among
female students in traditional exercises in the
present study. It was also found that the tradi-
tional exercises improved dynamic balance. This
finding well agrees with Cerrah et al. [8]. Gurkan
et al. [20] suggested that long-term training in
healthy adolescents improved dynamic balance.
They argued that this improvement could have
stemmed from the increased muscular power.
Improved balance is valuable for not only public
health but also for preventing domestic and sports
injuries. The findings revealed no significant dif-
ference in static balance between active video
game exercises and traditional exercises. This
finding is consistent with Vernadakis et al [43].
An explanation can be the fact that Xbox balance
programs are task-based and require solving
a problem. These characteristics increase beha-
vioral changes and physical power growth in ado-
lescents. Another possible explanation can be the
fact that Xbox enables students to be active par-
ticipants in the exercise [43]. Moreover, the cha-
racteristics and frequency of Xbox feedback
to students on awareness of performance and
awareness of the outcomes can be another contri-
butor to balance. Added feedback has been
known as awareness of performance or aware-
ness of outcomes to learn motor skills [37]. Static
balance improved in both the video game and
traditional exercise groups, but the groups were
unexpectedly found to have no difference in stat-
ic balance. This can be attributed to the fact that
Xbox trains complicated movements that require
higher acceleration, coordination, and accuracy
than standing activity [41]. Thus, the video game
group seems to more improve in dynamic balance

as compared to the traditional exercise group that
improves in static balance. As a result, video
game exercises can lead to a greater improvement
in dynamic balance than in static balance.

The findings demonstrated a significant dif-
ference in dynamic balance between active video
game exercises and traditional exercises (Xbox
had a higher dynamic balance). This finding is in
agreement with Cho, Lee and Song [11], and Yang,
Hsieh, Chen, Yang, and Lin [48]. According to
Brumels et al. [7], improved dynamic balance in
the traditional exercise group may have stemmed
from a training effect of these activities [7]. Ac-
cording to previous studies, balance skill im-
provement can be suggestive of the occurrence of
learning mechanisms with characteristics such as
diverse and repeated sensory feedback in the vir-
tual environment [49]. Moreover, performance
and feedback have been reported as the most im-
portant indicators of motor improvement [25].
You et al. [49] reported changes in the central
nervous system following virtual reality interven-
tions. They found evidence of increased activity
in the somatosensory cortex and reduced activity
in other areas after video game exercises. These
findings support the theory of smooth perfor-
mance in games that players immerse in the vid-
eo game and perform tasks for their intrinsic mo-
tives. Smooth performance enhances self-confi-
dence and self-efficacy. According to Bandura’s
self-efficacy theory, individuals with higher self-
efficacy are more committed to their exercises
than others [2].

Overall, it can be concluded that active video
games improve static and dynamic balance per-
formance among sedentary female students.
In contrast to traditional exercises that induced
poor motivation to continue exercising, active
video games are very entertaining, appealing,
affordable, and accessible. Due to the Covid-19
pandemic, a huge number of individuals adopted
domestic entertainment and began playing video
games to avoid pandemic stress and have fun in
2020. From March 16 to March 22, 2020, a total
of 158 physical games were sold in the world.
This 82% rise in the sales of games in a week
stemmed from the increased use of popular active
video games [19]. The World Health Organiza-
tion (WHO) detected this significant interest in
active video games and evaluated these games to
prevent the spread of the virus. Today, WHO has
begun broadcasting messages with the large, in-
ternational game industry to reduce the spread
rate of Covid-19 [32]. These recommendations
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indicate that this large international organization
keeps the game industry under close observation.

The present study encountered limitations in
the timely cooperation of all the participants at
the scheduled times. The study was conducted
under all relevant preventive protocols due to
the Covid-19 pandemic. Furthermore, the effects
of participant characteristics, such as high ex-
citement and boredom, could not be completely
controlled by the author.

Finally, considering the positive effects of
active video games on static and dynamic ba-
lance, sports mentors and trainers are recom-
mended to incorporate such games into their cur-
riculums to improve static and dynamic balance.
Also, researchers are recommended to measure
the effects of this intervention method on static
and dynamic balance using a large sample size.
Since balance is crucial for children and the el-
derly, it is suggested that future works conduct
similar studies on these age ranges. Moreover,
since balance evaluation using advanced labora-
tory equipment would yield more accurate and
more reliable results, it is suggested that equip-
ment such as force plates and the Biodex balance
system is employed in order to measure balance.
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BNMUAHUE YNPAXHEHWUA C UCMOJIb3OBAHUEM BUOEOUIP
HA CTATUHECKOE N AMHAMWYECKOE PABHOBECUE
Y CTYAEHTOK, BEAYLWUNX MANOMNOABUXHbBLIUN OBPA3 XXKU3HU

3. lWlaxeanu’, P. A6edaH3adex’, M. Mexpasap?

"YHusepcumem umeru Lllaxuda YampaHa e 2. Axeas, 2. Axea3, MpaH,
’YHueepcumem mMedUUUHCKUX HayK uMeHu Axeasa [xoHouwanypa, 2. Axeas, MpaH

Heasp. Lenbio uccnenoBanus ObUIO M3YUUTh BIMSHUE YIPOKHEHUH C UCIIOIB30BaHHEM BUJIEO-
WTp Ha CTAaTHYECKOE M JMHAMHUYECKOE PAaBHOBECHE Y CTYJCHTOK, BEIyIINX MaJIOIIOIBIKHBIA 00pa3
*u3HU. MaTepuaibl U MeToAbl. J[aHHOE HCCiIe0BaHNE HOCHUT MOy KCIIEPUMEHTAIBbHBIN Xapak-
Tep M TpeOyeT perucTpalny moKazaTeNieil y9acTHUKOB IO U MOCJIE BHIIOJIHEHUS 3KCIEPUMEHTab-
HBIX yIIpaXHEHUH. B mccnenoBanny mpuHsuy ydactie 24 cryneHtku r. M3e B Bo3pacte ot 18 mo
29 ner, BeAymIue MaJONOABIKHEIA 00pa3 *W3HHU. [lociie BBHITOTHEHHUS BXOMHOTO TECTUPOBAHHS
BCE CTYICHTKH OBLIM TOJENICHBI CIyYaiHBIM 00pa3oM Ha IBE PaBHBIC TPYIIIHI B 3aBHCUMOCTH OT
XapakTepa UCIOJIb3yEeMBIX YIPAaKHEHUH: yIIPaXHEHUS Ha OCHOBE BHACOHTP (XbOX) MM Tpaauiu-
OHHBIE YIpaXHEHHS Ha paBHOBecHe. [IpomOmKHUTETHHOCTh MPOTPaMMBl YIPAKHEHHHA B KaXKTOH
rpymrne cocraBmuia 4 Henenu (2 pasa B Henento, 20 MuHYT, Beero 8 3ansituii). B rpymmne Xbox yr-
pakHeHHs1 ObUIN BBINOJIHEHBI C HCHOJIb30BaHueM ycrpoiictBa Kinect 360, KOHTpoJIbHAs IpyIIa 3a-
HUMAJIACh 110 CTAaHAAPTHOM MPOrpaMME C UCIIOJIb30BAHUEM TPAJULIMOHHBIX YIIPAKHEHUN Ha pa3BU-
THe paBHOBecus. CTaTUCTUYECKUN aHAIIM3 BBHITIOJIHEH Ha ypoBHE 3HauuMocTH p < 0,05. Pe3ysbra-
Thl. JlaHHBIE, IOJy4YEHHBIE BHYTPU TPYII, HPOAEMOHCTPHPOBAIM YIy4IIEHHE II0Ka3aTeNei
CTAQTUYECKOro M JMHAMUYECKOTO PAaBHOBECHS B 00EHX rpyImax. MeXrpynnoBoe cpaBHEHHE HE T10-
3BOJIJIO OOHAPYXKUTh CTATHCTHYECKH 3HAUMMBIC Pa3JIMuusl ITOKa3aTeNed CTaTHYEeCKOro paBHOBE-
CHS, TIPH 3TOM CTATHCTHYECCKH 3HAYMMBIC PAa3NIMUvs OBUIM 3apETUCTPHUPOBAHBI JJIS TMOKa3aTelel
TMHAMHAYECKOTO PaBHOBECHS, KOTOPOE OBLIO Jy4Ile y YYAaCTHHKOB TPYIIIHL, BBIIONHSBIIAX YII-
paXHEHHUS ¢ UCHONB30BaHUEM Xbox. 3axmiodyenue. [1o pesynmbraTaM HACTOSIIETO MCCICAOBAHUS
MOJKHO CJIeNIaTh BBIBOJI, YTO MCIIOJIH30BAaHKE YIIPAKHEHUN ¢ MPUMEHEHHEM TEXHOJIOTHH BUPTYalb-
HOW PEATbHOCTH MOXKET PacCMaTpPHBAThCA KaK HOBBIM M TEXHWYECKH NPHUBICKATEIBHBI METOX
Pa3BHUTHS HABBIKOB PAaBHOBECHS, B 0OCOOCHHOCTH ANHAMUYECKOTO PABHOBECHSL.

Knrwouegvie cnoea: noosudichvle gudeouspvl, cmamuyeckoe pasHogecue, OUHAMUYECKoe pas-
Hogecue, UPMYanbHAsl PealbHOCb.

Ilaxpaau 3axpa, Maructp, kadenpa IBUTATEIHHOTO TOBEACHUS, (aKyJIbTET CIIOPTUBHBIX HAYK,
Yuusepcurer umenu lllaxuna Yampana, T. AxBa3, YHHUBEPCUTETCKAs TUIOMIANb, 1. ['onecran. E-mail:
z.shahvali94@gmail.com, ORCID: 0000-0003-3433-1142.

Aodenan3anex Pacya, PhD, momnent, kadeapa ABUTATEIHHOTO TOBEACHHS, (PAKyIbTET CIIOPTUBHBIX
Hayk, YHuBepcuteT umenu [llaxuna Yampana, r. AxBa3, YHHBEPCUTETCKas IUIOIIA[b, 1. [ olecTaH.
E-mail: r.abedanzadeh@scu.ac.ir, ORCID: 0000-0002-3629-8465.

MexpaBap Myxammes, Maructp, npernojaBareib, kadeapa ¢usnorepanuu, GakyibTeT peaduim-
Tanuy, YHUBEPCUTET MEAUIIMHCKAX HAyK WMeHH AxBasa J[xoHmgumamypa, r. AxBa3, OynsBap Papsap-
nmvH, yi. Ochann. E-mail: mohammad.mehravar@gmail.com, ORCID: 0000-0001-8834-6521.

Ilocmynuna 6 pedaxyur 5 cenmaopa 2021 2.

OBPA3EIl IUTUPOBAHUS FOR CITATION
Shahvali, Z. The Effect of Balance Exercises Based Shahvali Z., Abedanzadeh R., Mehravar M. The Ef-
on Active Video Games on Static and Dynamic Balance of fect of Balance Exercises Based on Active Video Games
Sedentary Female Students / Z. Shahvali, R. Abedanzadeh, on Static and Dynamic Balance of Sedentary Female
M. Mehravar // Yenosek. Criopt. Meauuuna. — 2021. — Students. Human. Sport. Medicine, 2021, vol. 21, no. 4,
T.21, Ne 4. - C. 156-165. DOI: 10.14529/hsm210418 pp- 156-165. DOI: 10.14529/hsm210418
Yenosek. CnopT. MeanumnHa 165

2021.T. 21, Ne 4. C. 156-165




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


