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Abstract: The aim of this study is to develop a systematic review on the relationship between the use
of active video games “exergames” and the practice of physical activity. The Web of Science (WOS)
repository was used as the main search engine, using as criteria the selection of longitudinal and
experimental studies published in the last five years. A total of eight research papers were obtained,
in which intervention programs based on the use of exergames were applied to improve different
parameters, such as adherence to Physical Activity practice or improvement on a psychological level.
As the main findings, it was possible to observe the need to include these types of devices in the
classroom since they can work transversally across much content, and the resources are so accessible
that they allow improvements at academic level. Likewise, they favor motivation to physical exercise
since with adequate volume and intensity parameters, they are related to healthier lifestyles, and the
areas of motor skills and logical thinking benefited the most.
Keywords: exergames; physical activity; children; systematic review

1. Introduction
In current society, lifestyles have changed significantly among children, becoming increasingly
negative and harmful to their health [1]. The time spent on physical activity has been reduced by other
habits such as the well-known sedentary digital leisure, which are related to high rates of sedentarism
and child obesity [2–4]. This, together with the consumption of ultraprocessed foods and foods rich in
fat, salt and sugar, causes an increase in the infant’s weight levels, thus producing severe pathologies
at an early age [5].
Modern environments and technological advances have radically altered the way people live.
The need for physical activity is no longer paramount but a mere pleasure or hobby. Physical activity
as a means of survival has disappeared due to the constant evolution of patterns, society and means,
thus causing sedentary behavior that has accommodated us positively in certain aspects but negatively
in many others. Information and communication technologies (ICTs) have become a real addiction for
young people, perpetuating sedentary behaviors and contributing to excessive time in front of them [6].
This means that physical inactivity predominates over this type of hobby, leading to an increase in the
hours of use of this type of device and its replacement by recreational or sporting activities. Authors
such as Jakes [7], mention that time spent in front of a computer, tablet, video game or electronic
device seems to be directly related to overweight and obesity rates in children. In order to address
this problem, it is essential to increase PA levels, understood as any body movement that involves
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energy expenditure [8]. International organizations suggest for young people at least 60 min a day
with moderate intensity and a high aerobic component [9]. In this sense, González-Valero [10] points
out the benefits of physical exercise at a multifactorial level. On the one hand, at the physical level,
it has been revealed that higher levels of PA are associated with better body composition, greater
bone density or high sensitivity to insulin. In addition, cognitive benefits suggest that continuous
sport practice prevents stress and anxiety, while it improves self-esteem or attention span along with
executive functions [11].
Along these lines, new technologies can help us by serving as a support and complement, but never
as a substitute for physical activity [12]. Exergames or active video games are presented as the perfect
complement to encourage physical activity focused on the interests of children because of the games’
dynamics, their presentation and also because they generate a different motivation and stimulation in
each person that is sufficient to improve PA levels [13]. This type of device has become the technological
focus of PA, which supplies the needs of users at the moment of exercise, stimulating them through
play and physical activity competence [14]. The suppression of peripherals such as the keyboard,
controller and mouse, allows the user to move in a real environment and simulate it within the game
or virtual reality, where players without the need to be in a passive position (sitting) use movements,
body gestures, as well as voice to develop in the different video games. While the use and interpretation
of gestures allows for great applicability in different scenarios (leisure, rehabilitation, training, error
correction), emerging technologies used by large companies such as Sony or Microsoft make this a
competition to satisfy user needs [4]. Positive affective aspects, such as intrinsic motivation, centers of
interest, and the power to enjoy a particular activity pleasantly, are shown to be powerful predictors of
PA over time [15]. This perspective makes it clear that a review of the existing literature on this subject
is necessary, especially in longitudinal and experimental studies, since opposing and contradictory
results are observed.
In this sense, the aim of the study was to carry out a systematic review of scientific literature
addressing the effect of PA practice and the use of exergames through longitudinal and experimental
studies.
2. Materials and Methods
This review followed the guidelines of the PRISMA statement for systematic reviews in order to
ensure an adequate structure and development of the document [16] and complied with the items
proposed by Sotos-Prieto [17] in which it mentions the points to be taken into account for the realization
of a systematic review.
2.1. Search Strategy and Procedure
The database used to carry out the proposed systematic review was the Web of Science (WOS).
The SCOPUS search engine was also used in order to contrast the information obtained in the main
database. The review was conducted during the month of February 2020, analyzing studies that
addressed the physical condition and use of exergames in school-aged children. The period of this
search was from 2016 to 2020, using as keywords “Physicalactivity”, “Exergames”, and “Children” and
using “and” as the Boolean operator. In the refinement of the search, all publications written in
English from the “Main Collection of Web of Science” that were in the research domain “Education
Educational Research” and “Sport Sciences”were considered. Following these guidelines, 62 research
papers were obtained.
The inclusion criteria to define the set of research works that are part of the study sample were
(1) scientific studies that present PA variables and the use of exergames; (2) research that resorts to
a longitudinal design; (3) research that shows statistical results that allow the analysis of the study
variables. As can be seen in Figure 1, for the identification phase, inclusion criterion number 1 was
taken into account (scientific studies presenting PA variables and the use of exergames). Later, in the
screening phase, it was evaluated that it met criteria 1 and 3 (scientific studies that present PA variables

Int. J. Environ. Res. Public Health 2020, 17, 4243

3 of 10

Int. J. Environ. Res. Public Health 2019, 16, x

3 of 10

and the use of exergames, and research that shows statistical results that allow the analysis of the
study
For design
the eligibility
phase,showing
criteria 2statistical
and 3 were
takenthat
intoallow
account
using
a
using variables).
a longitudinal
and research
results
the (research
analysis of
study
longitudinal
variables). design and research showing statistical results that allow the analysis of study variables).

Figure
Figure 1.
1. Flowchart
Flowchart of
of the
the selection
selection of
of the
the base
base body
body of
of study.
study.

2.2. Population and Sample of Scientific Literature
2.2. Population and Sample of Scientific Literature
The population of scientific papers set for this study was 79 documents extracted from the
scientific
papers
set for thisthe
study
was
79 documents
extracted
from the
WOS
WOSThe
datapopulation
repository.ofThe
sample
that composed
base
body
of the following
systematic
review
data
repository.
The
sample
that
composed
the
base
body
of
the
following
systematic
review
corresponds to 8 scientific publications, considered after applying the inclusion and coding criteria
corresponds
(Figure
1). to 8 scientific publications, considered after applying the inclusion and coding criteria
(Figure 1).
3. Results
3. Results
This section shows the descriptive results of the selected studies (n=8) that address the improvement
This section
descriptive
results of the selected studies (n=8) that address the
of physical
activity shows
practicethe
through
exergames.
improvement of physical activity practice through exergames.
3.1. Evaluation of Scientific Production
3.1. Evaluation of Scientific Production
Based on the above procedure and search strategy, a total of 15 scientific research articles on the
influence
physical
activity
and exergames
registered
duringresearch
the period
2016–2020,
Basedofon
the above
procedure
and searchwere
strategy,
a totalin
ofWOS
15 scientific
articles
on the
considering
educational
research”were
as the
main research
area.
In relation
to the
product
influence of “education
physical activity
and exergames
registered
in WOS
during
the period
2016–2020,
obtained
globally
from scientific
literature
on this
in WOS,
thisarea.
studyInrepresented
(n= 7)
considering
“education
educational
research”
assubject
the main
research
relation to 46.6%
the product
of
the
global
computation.
Reviewing
the
total
production,
a
growing
trend
can
be
observed
since
2016,
obtained globally from scientific literature on this subject in WOS, this study represented 46.6%
(n=
reaching
a peak computation.
in 2017 with 23
publications.
A decrease
is observed
in 2019
with
scientific
papers,
7) of the global
Reviewing
the total
production,
a growing
trend
can14be
observed
since
2016, reaching a peak in 2017 with 23 publications. A decrease is observed in 2019 with 14 scientific
papers, although it should be noted that this cycle was open when the review was carried out in

Int. J. Environ. Res. Public Health 2020, 17, 4243

4 of 10

although it should be noted that this cycle was open when the review was carried out in February/April
2020. In relation to the body of the study, it was shown that production increased between 2016 and
2017, and decreased in 2018 with four publications, so it could be established that there was a decrease
in publications that analyzed the influence of PA practice through the use of exergames in school-aged
children in the last two years.
3.2. Results of Studies Selected for Systematic Review
Table 1 shows the results obtained after the systematic review applying the search criteria
described above and analyzing the association between PA practice and the use of active video games
in school-aged children, pre-adolescents, and adolescents. If the sample of each study is agglutinated,
a total of 1004 subjects between the ages of 6 and 16 years old were obtained. The majority of the
studies participated in longitudinal studies of diverse typology with some type of control in order to
verify the causal relationships between different modes of physical activity practice through the use of
electronic devices (active video games) and diverse factors linked to the practice of sports, such as heart
rate, reaction speed, and motivation towards physical activity. For the organization of the information
in the systematic review, the following coding was followed: (1) authors and years of publication;
(2) the methodological design; (3) sample and its breakdown into an experimental or control group
(GC or GE); (4) minimum and maximum age; (5) basic description of the intervention carried out;
(6) duration of the intervention; (7) variables considered in the study; (8) instruments used for the
assessment of the variables; and (9) conclusions and findings.
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Table 1. Papers that address exergames and physical activity in children.
Research

Design

Sample
(E–C)

Research
1. [18]

Comparative and
cross-sectional
descriptive study

520
(520–ND)

Research
2. [19]

Research
3. [20]

Longitudinal
cross study

Controlled and
randomized
intervention

124
(124–ND)

61
(32–29)

Research
4. [21]

Controlled and
randomized
intervention

20
(20–ND)

Research
5. [22]

Measurements
pre-post test
repeated in
one group

30
(30–ND)

Research
6. [23]

Intervention
controlled and
randomized

62

Age
(min–max.)

8–12

6–12

Intervention

Ad Hoc Fulfillment

3 sessions (20 min
each)

10–ND

Teaching activity
with the use of
mobiles (15 min)

(7–16)

3 sessions of 60
min each of
playing Just Dance
1/2

(7–12)

30 min game x 3
stations

(12–16)

Investigate
whether exploring
a 3D video game
environment
stimulates the
hippocampus

Duration

Variables

Instrument

Conclusions

15 min

Exergames in physical education
Video Console Frequency
Fatigue
Physical Exercise

Test Ad Hoc
(8 items)

The data show that primary
school pupils show a favorable
attitude to the use of exergames
in physical education.

1 hour

Experience exergame
Heart rate
Gender

Microsoft
Kinect video
game

Exergames can raise a student’s
CF from 11 to 18 years to a
moderate level of intensity
when assigned as part of the
physical education curriculum.

Validated scale
Semi-structured
interview

The learning effect was
stronger with the video game
than the traditional study
method, but the longitudinal
learning effects of the game
have yet to be verified.

Direct
observation

The use of exergames as a
pedagogical tool can improve
the knowledge of students in
the movement, which could
lead to a fruitful pedagogical
collaboration.

4 weeks

2 months

Effectiveness exergames
Motivation towards learning

Physical Activity
Range and forms of movement

6 months

Processing and execution time

The use of exergames can
complement physical
education programs, or
substitute for sedentary
activities while at home.

1 month
(1.5 h each)

Examine the cognitive and
neural underpinnings of two
different types of game learning
in order to evaluate their
common and separate correlates,
with the hope of informing
future intervention research

Correlation between the
learning of video games and
white matter was evidenced.
There was cognitive
improvement of working
memory and perception.

JHU atlas
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Table 1. Cont.
Research

Research
7. [24]

Research
8. [25]

Design

Intervention
controlled and
randomized

Controlled and
randomized
intervention

Sample
(E–C)

126
(126–ND)

123
(62–61)

Age
(min–max.)

Intervention

(10–15)

Play with Wii
platform (Wii Fit
and Nintendo
games)

6 weeks
(30 min
game)

Use of motor
actions in math
class

8 weeks
(3 sessions
each
subject)
24 total
sessions

(11-ND)

Duration

Variables

Instrument

Conclusions

Physical condition
Self-EfficacyApoyo social
percibido

PAQ-C
BMI
Technology use
frequency
questionnaire

The use of exergames is a type
of exercise and sport friendly
intervention that can improve
the physical condition and
attitude of adolescents towards
physical activity.

Reaction speedCognitive
performance

“Math
Performance
Test”
Juego
Kinesético
The D2 test

It was emphasized that digital
games can be very powerful
learning tools that students
will always find interesting
Math-based exergames had a
positive effect on students’
mental computation speed.
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4. Discussion
The main conclusions obtained from the systematic review carried out on the basis of the
longitudinal and experimental studies evaluated are shown. The body of the study consists of seven
scientific papers with randomized designs that address the issue of exergames and their influence on
PA practice in pre-adolescents. For this purpose, different platforms, games, and active dynamics are
used, where active electronic devices are used to promote healthy lifestyles and multi-component
improvements, among others.
4.1. Exergames
It was determined that the use of video games is widespread, as indicated by Chacón-Cuberos [18],
where 9 out of 10 students used some type of electronic platform for either digital or even active
leisure. This indicates the great center of interest around these devices, which are very attractive to
schoolchildren due to their ease of use and the stimulation they provide when played. Additionally,
it was seen that a small part of this sample confessed to substitute activities and a third of the total
sample confessed to grumpiness if they could not play, showing disorders in daily life due to the
addiction to them. With respect to its use as a complement to PA, it was possible to verify how those
participants who tried these devices were positioned in favor of it within the area of physical education,
due not only to the recreational component but also to the use of it as a tool for performing physical
exercise with effects similar to daily or traditional sports [19].
4.2. Physical Condition and General Health
Most of the experimental studies analyzed considered, along with the effect of exergames, the level
of physical activity and its influence on health. In this regard, it was observed that, regardless of the
active video games used, they can never replace moderate or vigorous physical activity, but can help to
improve levels of sedentariness or encourage a more playful way of learning certain content of the
different subjects [18,19], obtaining improvements in participation, healthy parameters, such as heart
rate, or improvements even in terms of body health [19,20].
4.3. Cognitive and Academic Performance
Cognitive performance also benefits from sports or physical activity. When using electronic
devices, the tasks employed and played on them require cognitive demands involving gross motor skills
that have a higher effect [25]. This also allows for an improvement in brain irrationality, concentration,
attention, and reaction speed, although no improvement in executive functions is seen [22,25].
4.4. Limitations of the Study
Finally, it is essential to highlight the main limitations of this systematic review. To begin with,
the search range can be highlighted, which can be considered both a weakness and strength. The studies
used were limited to the last five years in order to provide an updated view of the state of the art.
However, such a narrow time interval may have missed some studies of national or international
relevance. Another limitation may lie in the exclusive selection of “longitudinal” and “experimental”
studies. As with the previous limitation, this selection criterion helps to generate conclusions that are
determined by causality.
4.5. Transfer Effects
None of the studies selected in this review investigated the possible transference effect of cognitive
training with video games for activities of daily living. These studies only raise the possibility that the
effects of training can be extended to everyday tasks using the same neural networks. However, to our
knowledge, there are no studies investigating the transference effect of skills developed through video
game training on healthy adults in real life [26–33].
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5. Conclusions
It can be seen how cognitive performance and speed of reaction are benefited by the practice of PA
using these devices. When using this type of stimuli, there is greater cognitive demand and therefore it
implies a higher gross motor effect.
Most studies prove that, independently of the degree of PA and the long-term effect it can produce,
improvements are produced in terms of motivation, health status and participation of students,
especially through sports games where the motor demand is higher. There are no major changes in
body composition but there are changes in heart rate.
Thus, it is shown how the use of active video games is an innovative element to encourage the
practice of physical activity at an early age as long as they are complemented by frequent or intense
sports activities. It also highlights the importance of promoting healthy lifestyles in order to combat
sedentariness and states of obesity, diabetes, cholesterol, or cardiovascular problems.
Finally, very disparate results were observed in most of the studies, generally due to the existence
of the wide variety of contexts, instruments used, duration and methodologies. For this reason, it is
necessary to unify criteria to evaluate the variables analyzed.
Author Contributions: Conceptualization, I.A.R.-G. and S.S.R.-M.; methodology, I.A.R.-G and G.G.-V.; software,
I.A.R.-G. and J.L.U.-J.; formal analysis, G.G.-V.; investigation, I.A.R.-G. and P.P.-M.; resources, G.G.-V., J.L.U.-J.,
S.S.R.-M., and P.P.-M.; writing—original draft preparation, I.A.R.-G., J.L.U.-J., and G.G.-V.; writing—review and
editing, I.A.R.-G., G.G.-V., and S.S.R.-M.; visualization, J.L.U.-J. and P.P.-M.; supervision, I.A.R.-G. and S.S.R.-M.
All authors have read and agreed to the published version of the manuscript.
Funding: This research received no external funding.
Acknowledgments: This research was supported by a grant from the Spanish Ministry of Education and Science
[FPU16/03114], [FPU17/00804], [FPU17/00803].
Conflicts of Interest: The authors declare no conflicts of interest.

References
1.

2.
3.

4.

5.

6.
7.

8.
9.

Honas, J.J.; Washburn, R.A.; Smith, B.K.; Greene, J.L.; Cook-Wiens, G.; Donnelly, J.E. The System for
Observing Fitness Instruction Time (SOFIT) as a measure of energy expenditure during classroom-based
physical activity. Pediatr. Exerc. Sci. 2008, 20, 439–445. [CrossRef] [PubMed]
Benzing, V.; Schmidt, M. Exergaming for Children and Adolescents: Strengths, Weaknesses, Opportunities
and Threats. J. Clin. Med. 2018, 7, 422. [CrossRef] [PubMed]
Lozano-Sánchez, M.; Zurita-Ortega, F.; Ubago-Jiménez, J.L.; Puertas-Molero, P.; Ramírez-Granizo, I.;
Núñez-Quiroga, J.I. Videogames, physical activity practice, obesity, and sedentary habits in school children
aged to 10 to 12 years old in the province of Granada. RETOS 2019, 35, 42–46.
Ramírez-Granizo, I.A.; Zurita-Ortega, F.; Sánchez-Zafra, M.; Chacón-Cuberos, R. Analysis of the motivational
climate towards sport and the problematic use of video games in school children in Granada. RETOS 2019,
35, 255–260.
González-Valero, G.; Zurita-Ortega, F.; Puertas-Molero, P.; Chacón-Cuberos, R.; Espejo-Garcés, T.;
Castro-Sánchez, M. Educación para la salud: Implementación del programa “Sportfruits” en escolares de
Granada. Sport-TK: J. Euro. Phys. Sport 2017, 6, 137–146. [CrossRef]
Acier, D.; Kern, L. Problematic internet use: Perceptions of addiction and chronic diseases in the United
States. J. Pub. Health 2009, 31, 496–505.
Jakes, R.W.; Day, N.E.; Khaw, K.T.; Luben, R.; Oakes, S.; Welch, A.; Wareham, N.J. Television viewing and low
participation in vigorous recreation are independently associated with obesity and markers of cardiovascular
disease risk: EPIC-Norfolk population-based study. Eur. J. Clin. Nutr. 2003, 57, 1089–1096. [CrossRef]
[PubMed]
Gao, Z.; Lee, J.E.; Pope, Z.; Zhang, D. Effect of active video games on under served children’s classroom
behaviors, effort, and fitness. Games Health J. 2016, 2016 5, 318–324. [CrossRef]
Mullender-Wijnsma, M.J.; Hartman, E.; de Greeff, J.W.; Bosker, R.J.; Doolaard, S.; Visscher, C. Moderate-tovigorous physically active academic lessons and academic engagement in children with and without a social
disadvantage: A within subject experimental design. BMC Public Health 2015, 15, 404. [CrossRef]

Int. J. Environ. Res. Public Health 2020, 17, 4243

10.
11.

12.

13.
14.

15.
16.

17.

18.

19.
20.
21.
22.
23.

24.
25.
26.
27.
28.

29.
30.
31.

9 of 10

González-Valero, G.; Zurita-Ortega, F.; Martínez-Martínez, A. Motivational and physical activity panorama
in students: A systematic review. ESHPA 2017, 1, 41–58.
Donnelly, J.E.; Hillman, C.H.; Greene, J.L.; Hansen, D.M.; Gibson, C.A.; Sullivan, D.K.; Poggio, J.; Mayo, M.S.;
Lambourne, K.; Szabo-Reed, A.N.; et al. Physical activity and academic achievement across the curriculum:
Results from a 3-year cluster-randomized trial. Prev. Med. 2017, 99, 140–145. [CrossRef] [PubMed]
Sánchez-Zafra, M.; Zurita-Ortega, F.; Ramírez-Granizo, I.; Puertas-Molero, P.; González-Valero, G.; UbagoJiménez, J.L. Niveles de autoconcepto y su relación con el uso de los Videojuegos en escolares de tercer ciclo
de Primaria. J. Sport Health Res. 2019, 11, 43–54.
Muñoz, J.E.; Villada, J.F.; Giraldo-Trujillo, J.C. Exergames: A technological tool for physical activity. Risaralda
Med. J. 2013, 19, 126–130.
Sánchez-Zafra, M.; Ramirez-Granizo, I.A.; Baez-Mirón, F.; Moreno-Arrebola, R.; Fernández-Revelles, A.B.
Analysis of the relationship between the use of video games and the practice of physical activity. Sportis
2019, 5, 118–132. [CrossRef]
Castro-Sánchez, M.; Espejo-Garcés, T.M.; Valdivia-Moral, P.; Zurita-Ortega, F.; Chacón-Cuberos, F.; CabreraFernández, A. Importancia de los exergames en la educación físico-deportiva. Trances 2015, 7, 657–676.
Hutton, B.; Salanti, G.; Caldwell, D.M.; Chaimani, A.; Schmid, C.H.; Cameron, C.; Ioannidis, J.P.A.; Straus, S.;
Thorlund, K.; Jansen, J.P.; et al. The PRISMA extension statement for reporting of systematic reviews
incorporating network meta-analyses of health care interventions: Checklist and explanations PRISMA
extension for network meta-analysis. Ann. Int. Med. 2015, 162, 777–784. [CrossRef]
Sotos-Prieto, M.; Prieto, J.; Manera, M.; Baladia, E.; Martínez-Rodríguez, R.; Basulto, J. Ítems de referencia
para publicar Revisiones Sistemáticas y Metaanálisis: La Declaración PRISMA. Revista Española Nutrición
Humana Dietética 2014, 18, 172–181. [CrossRef]
Chacón-Cuberos, R.; Castro-Sánchez, M.; Zurita-Ortega, F.; Espejo-Garcés, T.; Martínez-Martínez, A. Active
videogames as ICT tool in physical education classroom: Research from digital leisure parameters. Dig. Educ.
Rev. 2016, 29, 112–123.
Kooiman, B.J.; Sheehan, D.P.; Wesolek, M.; Reategui, E. ExergamingforPhysicalActivity in Online
PhysicalEducation. Int. J. Dist. Educ. Techno. (IJDET) 2016, 14, 1–16. [CrossRef]
Lindberg, R.; Seo, J.; Laine, T.H. 2016 Enhancing Physical Education with Exergames and Wear able
Technology. IEEE Trans. Learn. Technol. 2016, 9, 328–341. [CrossRef]
Nyberg, G.; Meckbach, J. Exergames “as a teacher” of movement education: Exploringknowing in moving
when playing dance games in physical education. Phys. Educ. Sport Pedagog. 2017, 22, 1–14. [CrossRef]
Pedersen, S.J.; Cooley, P.D.; Cruickshank, V.J. Caution regarding exergames: A skill acquisition perspective.
Phys. Educ. Sport Pedagog. 2016, 22, 246–256. [CrossRef]
Ray, N.R.; O’Connell, M.A.; Nashiro, K.; Smith, R.T.; Qin, S.; Basak, C. Evaluating the relationship between
white matter integrity, cognition, and varieties of video game learning. Rest. Neur. Neurosci. 2017, 35,
437–456. [CrossRef] [PubMed]
Flynn, R.M.; Staiano, A.E.; Beyl, R.; Richert, R.A.; Wartella, E.; Calvert, S.L. The influence of active gaming on
cardio respiratory fitness in black and Hispanic youth. J. Sch. Health 2018, 88, 768–775. [CrossRef]
Yilmaz, O.; Bayraktar, D.M. Impact of Kinect Game on Primary School Students’ Mental Computation Speed.
IJGBL Int. J. Game Based Learn. 2018, 8, 1–18. [CrossRef]
Boot, W.R.; Kramer, A.F.; Simons, D.J.; Fabiani, M.; Gratton, G. The effects of video game playing on attention,
memory, and executive control. Acta. Psychol. 2008, 129, 387–398. [CrossRef] [PubMed]
Clemenson, G.D.; Stark, C.E.L. Virtual Environmental Enrichment through Video Games Improves
HippocampalAssociated Memory. J. Neurosci. 2015, 35, 16116–16125. [CrossRef]
Colzato, L.S.; Widenberg, W.P.M.V.; Hommel, B. Cognitive control and the COMT Val158Met polymorphism:
Genetic modulation of videogame training and transfer to taskswitching efficiency. Psychol. Res. 2014, 78,
670–678. [CrossRef]
Gleich, T.; Lorenz, R.C.; Gallinat, G.; Kühn, S. Functional changes in the reward circuit in response to
gaming-related cues after training with a commercial video game. NeuroImage 2017, 152, 467–475. [CrossRef]
Green, C.S.; Bavelier, D. Action-Video-Game Experience Alters the Spatial Resolution of Vision. Psychol. Sci.
2007, 18, 88–94. [CrossRef]
Green, C.S.; Bavelier, D. Effect of Action Video Games on the Spatial Distribution of Visuospatial Attention.
J. Exp. Psychol. Hum. Percept. Perform. 2006, 32, 1465–1478. [CrossRef] [PubMed]

Int. J. Environ. Res. Public Health 2020, 17, 4243

32.
33.

10 of 10

Green, C.S.; Bavelier, D. Enumeration versus multiple object tracking: The case of action video game players.
Cognition 2006, 101, 217–245. [CrossRef] [PubMed]
Schubert, T.; Finke, K.; Redel, P.; Kluckow, S.; Müller, H.; Strobach, T. Video game experience and its influence
on visual attention parameters: An investigation using the framework of the Theory of Visual Attention
(TVA). Acta Psychol. 2015, 157, 200–214. [CrossRef] [PubMed]
© 2020 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

