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Abstract: Video games are popular leisure activity for gtsand therefore it is needed to examine therhmdggical
and physiological effects. The aim of the preseipigukr is to point out possible changes in phygiold functions due
to playing computer games and to present thenpitoestudy. Part of the work is the categorizatidivideo games and
a systematic overview of studies aimed at examiamdjconfirming or refute their connection. Thegmse of this pilot
study is to measure blood pressure and human fegarvhile playing different video games and toleate possible
changes in the game. The methodology of the expatirmcludes demographic data, measured valuesgltine
monitoring of individual subjects and the measunmggans used.

1 Introduction measurement, a cuff is placed on the upper limgcajly
A popular leisure activity for many people is playi 0N _the shoulder or wrist, which is pressurized talae at

video games. For gamers, gaming can be seen as aWthh the al:'tery IS SeCUrely constricted and nodlfiows
distraction or a hobby, and their popularity con¢is to in it. Periodic pressure changes occur as theprefisure
grow. According to various surveys, it is cleartttiespite decreases. Pressure changes are caused by volume
the rapid development of gaming consoles, many [peoPulsation in the arteries [5,6].
prefer to play games on personal computers. The These oscillations are transmitted to the measuring
increasing prevalence of video game play among Ipeoglevice via the cuff pressure, where they are etedua
has led to research into their potential positiveepative Thus, the pressure gauge does not determine thesvaf
psycho-physiological effects. Research suggests tHystolic and diastolic pressure, but the valuehef $o-
depending on the content of the game, gamblingaffast ~ called mean arterial pressure and both limits aleutated
physical and mental health [1-4]. by the software of the device [7,8].

The aim of the presented work is to investigate the An interesting measuring technology was used of
short-term effects of video games on human phygjolo  “Smart” clothing from Hexoskin® in a study from ZD2t
a pilot study. Using the available measurementrteiciyy, allows remote monitoring of health in real time aiplay
the cardiovascular parameters of the subjects mayidata on a smartphone or tablet using the Bluetooth
different types of games during a uniform time timere ~ function. Smart clothing was developed for personal

examined. experiments and was also used by health researtthers
study physiology of elite and professional athletes
1.1 Overview of studies optimize their physical health. Hexoskin® incorpgesa

The measuring devices used in the studies weresdive PhYsiological sensors into intelligent textile nraits to
with the automatic pressure gauge being the mo&onitor ECG, heart rate, heart rate variabilitgpieatory
commonly used. Digital automatic pressure gaugestiyno ate, respiratory volume and other activity measienats

work on so-called oscillometric principle. Duringpet SUch as step counting and energy expenditure. This
technology may be suitable for this type of experntas
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it allows continuous measurement without disturkiing were made per day, the first measurement being the
player while playing [9,10]. morning after waking up and the last before gomed.

In a horror video game study, they used a Biopd€luctuations in values could be caused by workrdytihe
technique to measure electrodermal activity, hesgtand day, physical activity or exercise. The first thejects
respiratory rate. Biopac provides a complete coatmn have a sedentary job and work most of the timehat t
of hardware and software with a range of electrodesomputer. The fourth subject works manually.
cables, transducers and stimulus options for tloeiree

collection of physiological signal data. BIOPAC pops Table 1 Questions and answer's of subjects
a wide range of experimental protocols - from senia Questions Subject | Subject | Subject | Subject
complex - and are designed to enable researchens wi no. 1 no. 2 no. 3 no. 4
different levels of experience to acquire, analyrel Ll 2 26 22 29
interpret scientific data [11]. Gender man man woman man

In a 2018 experiment, they used a "Runner card 2°Y

" . . consider

watch" from TomTom to measure their heart rate.sThi yoursdf a
yvatch.has two hear.t rate rr_leasurementoptiqnsa/ﬁtjilt- regular / Regular | Regular | Casual | Casual
in optical sensor directly in the watch or via atteenal occasional player player player player
sensor mounted on the chest. The heart rate isuneebisy player or a
LED light that penetrates the surface of the skid the " non-
wall of blood vessels. The sensor is located onvthist player” ?
and captures the changing reflections of light tetnge How long
with the blood flow. Due to their size and locatithey have you
provide comfort when playing video games and data i gee?] 17 vears | 13 vears ) )
imported directly into the smart device [12]. ga?neﬁ Og a year year

A 12-lead ECG was used in a study to examine the regular
cardiovascular side effects of video games in kexyesd basis?
from 7 to 10 years. The device senses the elelctricC Howmany
potentials that the heart muscle generates durisg hoursa Morethan | More
operation and thus also records the heart rateeMenythe ~ weekdoyou | o0\ " | than3 - -
connected limb and thoracic leads could interfeit the ~ play regular hours
player during play and it is also not appropriateteasure games?
as the subject moves, as the electrical potentithe What are

our game Action Action | Simulati
skeletal muscle may be recorded [12]. gre‘ergences RPG RPG s | Horror
?

2 Methodology Areyou

The chosen technology was an automatic bloc treating
pressure monitor, which was also the most widegdus some no no no no
technology for measuring cardiovascular valueshia t  chronic
presented studies. diseases?

Four subjects aged from 22 to 29 years (three mdn a . .
one woman) were asked to complete the questionwilre 2-2 Factorsinfluencing measurement
basic information. Subjects answered questionstame, Participants were introduced to the rules for meagu
gender’ game preferencesi gaming experience’ atith.he blood pressure and heart rate Correctly using fonaatic
When asked how skilled subjects are in playing wideSPhygmomanometer. During the monitoring, the
games, the first and second subject stated vefyskided ~ participants measured the blood pressure by theesel
and the third subject stated not very skilled. Titet and and recorded the values, which were later processed
second subject stated that they were considerebieto the objectivity of the measurement, participantsevesked

players and the third and fourth subject to be icened Not to smoke, consume alcohol / caffeine and estt ju
casual players. before the measurement and the experiment itself.

21  Subjectsmonitoring beforethe experiment 2.3~ Measuring equipment
An overview of the average values of blood pressure A digital Omron Class M3 (Figure 1) shoulder cuff
and heart rate in subjects during the day is ingmorfor ~blood pressure monitor was used to measure bl@sspre
the final comparison. These values can be useorpare and heart rate.
video game values with activities other than exerar
relaxation. The subject's blood pressure and ha@rivere
measured for three days and the values recorded wer
attributed to the respective activity. Ten meas@ms
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: number of challenges may change depending on this
OMRON SN \ choice.

o 4
= 2.6  Thecourseof the experiment
The experiment was run one player at a time, whe wa
familiar with the rules. After completing the queshaire,
they sat in front of the computer on which the celd
video game was prepared and set up. After five tagaf
sitting and resting, their blood pressure and hetetwere

measured. These values were recorded and subdgquent
. \/ . the players were acquainted with the genre of éimegg the
Figure 1 Onron M3 digital automatic pressure monitor name and the principle of control of the game.

) ) . Interfering elements were removed as much as dessib
The device has several functions such as mOt'Qﬂjring play and measurement. As the game began, a

Qetection during measurement, detection of arrhigtamd stopwatch was set up every ten minutes to measure
irregular pulses, control of a correctly fitted fteind physiological functions. Since the playing time geme
memory for two users. The manufacturers state 8epulyas 60 minutes, more frequent measurements Coudd me
measurement accuracy of 5% and a pressure measurenig,; the player would not be able to concentratethen
accuracy of + 3 mmHg. The measuring range provales 5 e and this would be counterproductive. After ten
blood pressure from 0 to 299 mmHg and at a hegat "Einutes, the game was paused and the pressure gaftige
from 40 to 180 beats / min. was put on. The measurement started and the vakes
) recorded. Simultaneously with the game, the game wa

24 Game environment recorded using the "recording” function, whichvaitable

In order_ to compare the different effects of selveran the game panel of the Windows 10 operating sysBy
genres of video games, three popular genres W,  thjs way, it was possible to later describe thegaituation
namely action RPG, survival horror game and FPSeganhefore the measurement during the game. During more
The hypothesis is that in more intense or exciagies, action passages, it would be possible to reallstica
there will be a difference in blood pressure anartheate compare the values with the values of calmer passtay
before play than during and after play. The gamegw each game and each subject. These recordings aee s
selected on the basis that the players did not haygtomatically when the recording was stopped. Atehd
experience with specific games. This could affd®@ t of the game period, the video game was pausecheriat
results as players may react differently to the @dhan reading during the game was immediately measunettiel
when they play it for the first time. However, wheneng, the player remained still for five minutertthe was
choosing an existing game, there is no control dker measured for the last time and the values werededas
design of the game, which can be limiting in tewhishe \gjues after the game.
various non-life passages. Therefore, before ptayivas There was a slight twilight in the room where the
necessary to set specific storyline "missions” t& measurement was made, as this factor can alsa #ifec
games offer and the player was directly exposethéo intensity of the gaming experience. Subjects playades
story. In the horror game, it was necessary fopthger to  quring different parts of the day, ie. in the mami8:00 -
empathize with the story and to evoke the atmospaed  12:00), in the afternoon (12:00 - 17:00) or in &wening
a feeling of fear, it was necessary to completevthele  (17:00 - 00: 00). For this fact, it was appropriateompare

story with the introductory trailers. the values from the game time and from monitorimghe
For the survival horror game, a game from 201 &dall same part of the day.

"Resident evil 7: Biohazard" was selected. The geatled
"Call of Duty: World War II" from 2017 was chosesthe Taple 2 Average val ues during gaming compared to the average

FPS game. From the action RPG, the game calletbtfal values from the monitoring of the first subject
4" was chosen, which takes place in a post-apotalyp ..o Subject | Subject | Subject | Subject
world. According to "The Entertainment Software iRgt no.1 no. 2 no. 3 no. 4

Board", video games have a rating of M ("Maturé€), FpsSgame | afternoon | evening | morning | evening
suitable for people aged 18 and over, and accortting

PEGI, games are suitable for at least 18 yearplaigrs. %Zrnrfe)r afternoon | evening | morning | evening
25 Difficulty of the games ARclt:ign afternoon | afternoon | morning | evening
At the beginning of each game, the subjects chuse t
difficulty of the game according to their playing
experience. Video games usually offer the playsrethio
four options to choose from, and the system ofsralethe
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3 Evaluation of results and discussion 31  Summary of the measured data of the first
The measurement results reflect the current sitniati ~ Subject

the time of the measurement and are influencednby t In Figure 2 is a graphical representation of the

current situation. Therefore, it is important teorl the measured values of systolic pressure (SP), diastoli

course of the game in order to associate an atotithe pressure (DP) and heart rate (HR) of the firstesttbjn the

game, e.g. distance / near combat with a changéood legend, the games are marked in order, the sodcBRS

pressure or heart rate. game (G1), survival horror game (G2) and action RPG

(G3).
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Figure2 Graphical representation of the measured data of the first subject

As a consequence of these measured data, it idlatga systolic blood pressure values were significantydr
the systolic blood pressure of the first subjeattflated than the average values during the workload. Tleeame
maximally during FPS play, while the diastolic bioo value of diastolic pressure during play does ndtedi
pressure fluctuated minimally. The data were mesakursignificantly from the value during workload.
differently during the horror game, when the diasto
pressure and the mild systolic pressure fluctuatetible 3 Average values during gaming compared to the average
maximally. The heart rate was relatively stableirtuthe values from the monitoring of the first subject

horror game. Playing an action RPG caused thetskgh Systolic Diastolic
fluctuation in the first subject's cardiovasculalues. Subject no. 1 :)elggSre rbelgggre F;)u'nsf
During the FPS game, the average blood pressure ¢ pmmHg pmmHg P
heart rate were significantly higher compared te th While playing
average rest value. At the same time, the averayes (FPSgame) 140 93 90
during the playing of the FPS game are also high average
compared to the average value during the workload. Highest and
Playing a horror game caused only a negligibl__ lowest value it Bl il B et
difference in systolic blood pressure comparedhe t  Whileplaying
average rest value. The average diastolic preasgrbeart ~ (Horror game) 133 88 81
rate during the horror game were significantly kigh avenage
compared to the average rest value. The value ef t  Highestand 139 | 127 |9a| 85 |83 80
avera : ; y lowest value
ge systolic pressure during the workloadighthy : :
. While playing
lower than the value of the systolic pressure dutime .
. T ) . (Action RPG 132 88 75
horror game. There is no significant difference the game) average
values of diastolic pressure and heart rate dunimgor Highest and
play compared to the values during workload. lowest value | 39| 127 |91 & 79 71
During the action RPG, the average values diffe  Averagevalue o % 80
significantly compared to the values during the osty in during workload
diastolic pressure, which was significantly higlaering Average value 132 81 77
the game. During the action RPG game, the avera_ duringrest
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3.2 Summary of the measured data of the heart rate of the second subject. In the legeredgéimes

second subject are marked in order, the so-called FPS game, slrviv
In Figure 3 is a graphical representation of th&orror game and action RPG.

measured values of systolic pressure, diastolgspre and
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Figure 3 Graphical representation of the measured data of the second subject

As a result of playing the FPS game, the maximum During the FPS game, the average systolic andotiiast
fluctuation of systolic pressure was recorded, evhile pressures were significantly higher compared to the
diastolic pressure and heart rate were stabili&e@ result average rest value. At the same time, the averalgew of
of playing the horror game, a slight fluctuationblwod blood pressure during playing the FPS game arditd¢n
pressure and minimal fluctuations in heart rateevieund. compared to the average value during the workldad.
The systolic pressure during the action RPG wadively heart rate during FPS play is lower compared tatteeage
stable. Playing an action RPG was affected bydlktidns value during rest and workload.
in diastolic blood pressure and a decrease in thero Playing a horror game caused only a negligible
person's heart rate. difference in systolic blood pressure compared he t

average rest value. The average diastolic preasuarbeart
Table 4 Average val ues during gaming comparedto theaverage  rate during the horror game were significantly kigh

val ues from the monitoring of the second subject compared to the average rest value. The value ®f th
Systolic | Diastolic average systolic pressure during the workloadigghty
Subject no. 2 blood blood i“'se lower than the value of the systolic pressure dytime
p;fniiuge p;fniiuge pm horror game. There is no significant difference the
While playing values of diastolic pressure and hea_rt rate dunimigor
(FPS game) 126 78 56 gameplay compared to the values during workload.
average During the action RPG, the average values differ
Highest and significantly compared to the values during the osty in
Iovgst value il Bl e R diastolic pressure, which was significantly higlaering
While playing the game. During the action RPG, the average systol
(Horror game) 129 7 55 blood pressure values were significantly lower thiaa
average average values during the workload. The averageevail
Eﬁ&%ﬂg 134 | 125 | 81 72 | 56 | 53 diastolic pressure _during play does not differ gigantly
- - from the value during workload.
While playing
(Action RPG 126 75 66 .
game) average 3.3 Summary of the measured data of the third
Highest and subject
lowest value 12012 @ Sl Bl B In Figure. 4 is a graphical representation of the
Average value 127 78 67 measured values of systolic blood pressure, diagituod
during workload pressure and heart rate of a third subject. Itethend, the
Average value 118 64 64 games are marked in order, the so-called FPS gHite (
CULTI TG survival horror game (H2) and action RPG game (H3).
~ 99 ~
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Figure 4 1 Graphic representation of measured data of a third subject

Increased systolic pressure when comparing valugalue. The difference in average systolic pressiumng
before and after playing was recorded only whegiptp FPS play is negligible compared to the rest valiehe
an action RPG by 5 mmHg. After playing the FPS gameame time, the heart rate during playing the FPSegaas
the subject had the same systolic pressure aseb#fer also higher compared to the average value durieg th
game. After playing the horror game, there was neorkload. During play, the average systolic pressuas
significant difference in systolic pressure befanel after lower than during workload. There is no significant
playing. There was no significant difference instiidic  difference in the values of diastolic pressure miyrihe
pressure values before and after playing in anyhef horror game compared to the values during the warkl
measurements. The heart rate after playing a hgenme The average heart rate during FPS play is sigmifigza
dropped by up to 12 beats compared to a lot bglaggng.  lower than the value during workload.
In other games, there was no significant differenefore Playing a horror game caused an increase in gystoli
and after playing in heart rate values. blood pressure compared to the average rest vahe.
average diastolic pressure and heart rate durgpahror
Table 5 Average values during gaming compared to average game were significantly higher compared to the ayer

values fromthird subject monitoring rest value. The value of the average systolic press
Systolic Diastolic during the horror game was slightly lower thanakerage
Subject no. 3 blood blood F;)ulse value during the workload. There is no significant
p;fniSHuée p;fniSHuée pm difference in the values of diastolic pressure myrihe
While playing horror game compared to the values during the warkl .
(FPSgame) 109 71 76 The subject's blood pressure was even lower th&n hi
average average resting value while playing the action RPl&
Highest and heart rate was significantly higher during play.ridg the
Iovgst value ol Bl B o action RPG game, the average systolic blood presgas
While playing significantly lower than the average during worklodhe
(Horror game) 113 71 76 average heart rate during play is significantly éowhan
avenage the value during workload.
Eﬁ?ﬂﬁ;ﬂg 116 | 111 | 74 70 | 78 | 75 As a result of pI_aying the FPS game, the maximum
R fI.uctua.tlon of systolic pressure was recorded, avhile
(Action RPG 102 64 76 dlastollp pressure and heart rate were stabllvz_sm (esult
game) average of playing the horror game, a sllght fluctuationhiood
d pressure and minimal fluctuations in heart rateevieand.
Highestand o5 | 150 | 67 | 61 | 78 | 73 : : :
lowest value The systolic pressure during the action RPG gamg wa

Average value relatively stable. Playing an action RPG game festd
during workload _— e 1 by fluctuations in diastolic blood pressure andeardase
Average value in the heart rate of a third subject.
during rest _ e £

34 Summary of measured data of the fourth
During the FPS game, the average diastolic Pressuggh; ect

and heart rate were higher compared to the aveesje
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In Figure 5 is a graphical representation of thenarked in order, the so-called FPS game, survigeioh

measured values of systolic pressure, diastolgspre and
heart rate of a fourth subject. In the legend,gaumes are

game and action RPG game.

subject no.4
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Figure 5 Graphical representation of the measured data of the fourth subject

As a consequence of these measured data, it itloita
the systolic blood pressure of the fourth subjkatfiated
maximally during the horror game, while the diaistol

During the FPS game, the average blood pressure was
higher compared to the average rest value. At #mes
time, the average values during the playing of FRS

pressure fluctuated minimally. The data were meakurgame are also lower compared to the average vatirgd
differently during the action RPG game, when théhe workload. The average heart rate during FPBvpées
maximum diastolic pressure and mild systolic pressulower compared to the average value during rest and

fluctuated. The heart rate was relatively stablelevh
playing the action FPS game. Playing the FPS gaused
the slightest fluctuation in the fourth
cardiovascular values.

Table 5 Average val ues during gaming compar ed to the average
val ues from the monitoring of the fourth subject

workload.
The average systolic blood pressure during theohorr

subject'gyame was significantly higher compared to the ayerast

value. Playing a horror game caused only a nedgigib
difference in diastolic pressure compared to therage
respite. The value of the average systolic pressurimg
the workload is slightly higher than the valuetd systolic

Systolic Diastolic pressure during the horror game. The average t@sto
Subject no. 4 blood blood Ft;“'se pressure and heart rate were lower during the hgame
p;?;SHuée p;fniiuge pm compared to the average during the workload.
While playing Du_ring.the acti_on RPG, the average systol_ic pressur
(FPS game) 117 74 65 was significantly higher compared to the valuesrdpthe
average rest and almost the same compared to the valuegitive
Highest and workload. Playing an action RPG, the average sgstol
Iovgst value il andl B e blood pressure values were significantly lower thiam
While playing average values during the workload. The averagee\vail
(Horror game) 118 7 60 diastolic pressure during the action RPG gamedstime
average as the value during the workload and slightly highe
Highest and 123 | 113 | 82 | 73 | 62|57 compared to the rest value. The average heartitaieg
lEEEILe play was lower compared to the average value dugsg
L[zl and workload
(Action RPG 119 81 56 )
T o 4  Conclusions
Highest and
Iovgst value i BRI A person's physical and mental health is primarily
Average value 120 81 74 related to his or her lifestyle, which is also afésl by the
during workload way he or she relaxes. The massive increase insthef
Average value 113 78 69 modern technology has caused people to use theitife
during rest
~ 101 ~
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to relax by playing video games. Examining the affa
both the short and long term is relevant becaudeovi
games can have a potentially positive as well @egative

research that scientists have been conductingfmsyand
their opinions differ, as there are many influegdiactors,
such as the periodicity of video games [3,4].

Invegtigation of Sress, Vol. 20, No. 4, pp. 203-208,
2004. https://doi.org/10.1002/smi.1015

[2] WONG, T., SHIH, D., TSAIl, S.: Differentiating
impact on human health. These hypotheses are lmased

physiological effects of midterm break in a proledg
online game playing, Biomedical Engineering
Applications Basis and Communications, Vol. 25, No.
06, 2013.

The aim of the presented work was to investigage th https://doi.org/10.4015/S1016237213500579

effect of playing video games from the point ofwief
human physiology in the pilot study by evaluatihgee
cardiovascular parameters. The correlation betwéen
measured values and the game event was found thtioeig

available measuring technology and the recordinthef [3] GOLDFIELD,
risk HADJIYANNAKIS, S., PHILLIPS, P., ALBERGA,
fluctuations were found and the values recordedewer

game event. Consistent with the results, no

within physiological standards. As this is a pikitdy
designed to test the functionality and the reseprobess,
the results cannot be generalized. The researtlofptre
work was limited by the epidemiological situation i

Slovakia.

[2] SIERVO, M., Wells, J.C., CIZZA, G.: The contution

of psychosocial stress to the obesity epidemic: an
evolutionary approactjormone Metabol Res, Vol. 41,

No. 4, pp 261-270, 2009.
G.S, KENNY, G.P,
A.S., SAUNDERS, T.., TREMBLAY, M.,
MALCOLM, J., PRUD'HOMME, D., GOUGEON, R.,
SIGAL, R.J.: Video game playing is independently
associated with blood pressure and lipids in ovigfie
and obese adolesceri®pSone, Vol. 6, No. 11, 2011.
https://doi.org/10.1371/journal.pone.0026643

For a more objective assessment of the measureéssal[4] SUSAN, J.S.TheEffects of Video Game Play on Blood

during play, it would be necessary to use a detheg
ensures continuous measurement of
cardiovascular values, such as electrocardiogrdptthis
way, it would be possible to record all values ands
eliminate the regular interference of the playerirdyuthe

game. To determine the risk of playing games, rekea
patients (ed6] SIERVO, M., SABATINI, S., FEWTRELL, M.S,,
hypertension) under the supervision of a doctoris Th

could be focused on chronically ill

method of research and its results can have thefibefha

recommendation for regular players suffering from a

chronic illness. An interesting alternative to w=ash

would be to measure and monitor people with gargblin

addiction for several consecutive days, and theltes
would be averaged. There are different gaming quiait$
whose resulting effects on the player may vary emdd
be compared.

Pressure and Heart Rate, California state science fair,

the player's 2005.
[5] JAGADHEESWARI, R., DEVI, R.G., PRIYA, AJ.:

Evaluating the effects of video games on bloodgunes
and heart rateDrug Invention Today, Vol. 10, Spec.
Issue, pp. 2072-2074, 2018.

WELLS, J.: Acute effects of violent video-game
playing on blood pressure and appetite perception i
normal-weight young men: a randomized controlled
trial, European Journal of Clinical Nutrition, Vol. 67,
No. 12, pp. 1322-1324, 2013.
https://doi.org/10.1038/ejcn.2013.180

[7] GOODMAN, Ch.T.D., KITCHEN, G.B.: Measuring

arterial blood pressure, Anaesthesia and bieiCare
Medicine, Vol. 22, No. 1, pp 49-53, 2020.
https://doi.org/10.1016/j.mpaic.2020.11.007

Acknowledgement

This article was developed with the support of ghaject
KEGA 023TUKE-4/2020 “Increasing the synergy of
teaching methods of biophysics using laboratory
equipment and diagnostic instruments aimed at miegsu Esports Gamingrrontiersin Psychology, Vol. 11, pp.
physical and technical quantities”, KEGA 021TUKE- 1-6, 2020.

4/2022 “Implementation of computed tomography in aff] CHERIF, N.H., MEZGHANI, N., GAUDREAULT,
interdisciplinary technical-natural area” and Skva N., OUAKRIM, Y., MOUZOUNE, I., BOULAY, P.:
Research and Development Agency under the corNiact Physiological data validation of the hexoskin smart

[8] SOUSA, A., AHMAD, S.L., HASSAN, T., YUEN, K.,
DOURIS, P., ZWIBEL, H., DIFRANCISCO-
DONOGHUE, J.: Physiological and Cognitive
Functions Following a Discrete Session of Compatiti

APVV-19-0290. textile, In: Proceedings of the Hlinternational Joint
Conference on Biomedical Engineering Systems and
References Technologies, pp. 150-156, 2018.

[10] MADSEN, K.E.: The differential effects of aggnon
fear induction using a horror-themed video game,
Computers in Human Behavior, Vol. 56, No. March,
an pp. 142-146, 2016. )

(Ell] BEVILACQUA, F., ENGSTROM, H., BACKLUND,
P.: Changes in heart rate and facial actions dwaing

[1] BALDARO, B., TUOZZI, G., CODISPOTI, M.,
MONTEBAROCCI, O., BARBAGLI, F., TROMBINI,
E., ROSSI, N.. Aggressive and non-violent
videogames: Short-term psychological
cardiovascular effects on habitual playesess and
Health: Journal of the International Society for the

~ 102 ~

Copyright © Acta Tecnologia, www.actatecnologia.eu



Acta Tecnologia - International Scientific Journal about Technologies
Volume: 8 2022 Issue: 3 Pages: 95-103 ISSN 2453-675X

INFLUENCE OF COMPUTER GAMES ON HUMAN PHYSIOLOGICAL FUNCTIONS
Bibiana Ondrejova; Teodor T6th; Monika Michalikova; Marianna Trebuniova; Jozef Zivtak

gaming session with provoked boredom and stress, adolescent medicine, Vol. 160, No. 4, pp. 411-415,
Entertaintment Computing, Vol. 24, pp. 10-20, 2018. 2006.
[12] WANG, X., PERRY, A.C.. Metabolic and
Physiologic Responses to Video Game Play in 7- flReview process
10-Year-Old Boys, Archives of pediatrics &  Single-blind peer review process.

~ 103 ~

Copyright © Acta Tecnologia, www.actatecnologia.eu



