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ABSTRACT
Objective The objective of this scoping review is to
investigate the possible links between the practice of video
games and physical health. It seeks to answer the following
question: What are the physical health consequences of
playing video games in healthy video game player? and How
is it currently investigated?.
Methods A scoping review was conducted to identify
observational and experimental studies pertaining to our
research question. Retrieved papers were screened using
a two-phase method first involving a selection based on
titles and abstracts. Then, potentially relevant studies were
read and triaged. The final set of included studies was
analysed, and data were subsequently extracted.
Observational studies and experimental studies were
assessed using the appropriate Cochrane Risk of Bias Tool
and data were synthetised according to specific physical
health and related health behaviours.
Results Twelve peer-reviewed articles were retained for
further analyses. Results of this scoping review suggest
preliminary evidence that time spent gaming is
associated with some health outcomes indicators. Our
results indicate preliminary evidence that increased
gaming time is associated with higher body mass index
and lower self-reported general health status. There is
insufficient evidence to conclude on a possible
association between gaming time and physical activity or
sedentary behaviours, sleep or fatigue, musculoskeletal
pain or dietary behaviours.
Conclusion The results of this sopping review suggest an
association between increased video game playing time
and a deterioration in some physical health indicators but
available evidence is scarce, precluding from any strong
conclusion.

INTRODUCTION
The first-ever publicly released video game
was introduced in 1958; it was called Pong
and it was a very rudimentary representation
of a tennis game. Since then, the video
game industry has continued to expand
and diversify, gradually moving from arcades
to consoles until the arrival of the internet
in the mid-1990s. Video gaming is now part
of the daily lives of more than 75% of North
American households,1 and revenues of the
video game industry now outpace those of
the film and online streaming industry.1

Several types of games are available to
meet the needs and desires of a large num-
ber of consumers, which explains why there
are players in each age group and in both
sexes.1 Over time, a professional scene has
emerged and grown in popularity, to the
point where electronic sports (eSports),
which are defined as video gaming in
a competitive environment or settings,2

now offer salaries comparable to traditional
sports and could be included in the 2024
summer Olympic Games.3 Such rapid devel-
opment has led educational institutions to
implement eSports development pro-
grammes that can also provide scholarships
to promising students. In the United States,
at least 50 colleges have varsity eSport teams
under the National Association of Collegiate
eSports, and more than 20 offer scholar-
ships to their athletes.4

Although video gaming and eSport has seen
a tremendous growth in popularity in the past
decades, studies suggest that these activities
may have several negative impacts on psycho-
logical and physical health.5 First, playing vio-
lent video games is seen as a desensitising
factor to violence in the real world and has
been linked to several tragic events such as the
Columbine and Sandy Hook massacres by the
media and public figures.6 This relationship,
however, may not be causal and playing these
types of games may not increase the chances
of becoming violent for oneself.6 Another
often-raised problem is that many video
game enthusiasts seem to devote a large num-
ber of hours to gaming. For instance, in South
Korea and Singapore, where video games are
ubiquitous in popular culture, many young
people are reported to play for more than
20 hours a week.7 Cultural differences may
exist in other parts of the world, but gaming
addiction was considered serious enough for
the American Psychiatric Association to add
video game addiction as a pathology in the
Diagnostic and Statistical Manual of Mental Dis-
orders (DSM-5).8 However, this addition raises
questions, as some authors suggest that the
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pathology definition and the different behaviours char-
acterising the diagnosis should be clarified.9

Psychological health is not the only concerning aspect
surrounding video game players. Indeed, with the excep-
tion of active games, video games are most often played
while sitting in front of a screen, using either a cell phone,
tablets, a console attached to a television or a computer
monitor. Screen time is a major concern for public health
organisations, as it has several negative effects. In fact,
people who report higher screen time are physically less
active, more likely to be overweight10 and consume sig-
nificantly more caffeine and calories.11 12 In addition,
sleep quality is often negatively related to screen time,13

as are some depressive symptoms. However, it remains to
be determined if evidence regarding negative conse-
quences can also be observed in video game players. In
this study, video gamers are defined as individuals who
play video games at least 1 hour per week.14 They certainly
spend some time in front of a screen, but their sessions
may be more interactive than passive television viewing.
Furthermore, depending on the type of games played, the
practice level and their social context, video game players
can be classified in various categories.15 Thus, video gam-
ing is a multi-faceted phenomenon that not only attracts
different types of individuals, but that can also provide
different types of experience depending on the context.16

Nowadays, there is no clear consensus with regard to the
different physical health indicators and behaviours asso-
ciated with video gaming played by healthy video games
players, as very few studies focused on this topic.
Video games have become an important part of peo-

ple’s daily lives in a relatively short period of time, and
scientific evidence focusing on the impact of gaming,
whether it is organised or solitary, are progressively emer-
ging and shedding light on significant public health
issues. Given the rapidly growing popularity of gaming
and organised eSports and the publicly growing concerns
about video game effects on health,17 the following scop-
ing review focuses on how video game playing impacts on
the physical health indicators and behaviours of healthy
players.

MATERIALS AND METHODS
A scoping review approach was chosen to undertake this
literature review on the physical health of video game
players. The scoping review was identified as the most
appropriate format for this study, as: (1) the literature
on this subject appears to be incomplete, and suggestions
could be made to fill existing research gaps, (2) this
format allows the extraction of results while taking into
account the context of the studies and (3) the scoping
review can be used to verify the relevance of conducting
a complete systematic literature review.18 The following
five methodological steps have been conducted and will
be presented below: (1) identification of the research
question, (2) identification of relevant studies, (3) selec-
tion of studies, (4) data extraction and (5) gathering,
synthesis and presentation of the review’s results.

According to the University’s Human Research Ethics
Committee policy, a scoping review does not require an
IRB certification.

Identifying the research question
In order to address the main objective of the study, which
is to increase the broad knowledge about the conse-
quences of video gaming on physical health of healthy
video game players, the following research question was
developed: What are the consequences of playing video
games on physical health indicators and behaviours in
healthy video game players, and how is it currently inves-
tigated? Since the definition of physical health can be
broad and may vary from one study to another, physical
health was defined, for this study, as multi-component
construct that refers to health complaints and acute
health concerns (notably injuries), but also includes life-
style choices like commitments to physical activity, nutri-
tious diets and sufficient sleep.19

Identification of relevant studies
Nine databases (SPORTDiscuss, Academic Search Com-
plete, CINAHL, Cochrane, MEDLINE, PsycINFO,
Pubmed, ERIC, APA PsycNET) were searched for articles
published between January 1990 and July 2019. For each
databases, we used the following keywords: (‘Video game’
OR ‘Computer game’ OR ‘Online game’ AND ‘fitness’
OR ‘musculoskeletal injury’ OR ‘lifestyle’ OR ‘physiolo-
gical health’ OR ‘physical health’).

Studies selection
To define the inclusion criteria for the articles to be
included in this scoping review, the PICO framework
was used.20 Articles that discussed the effect of video
games in non-healthy videogame players (with
a reported medical diagnosis), as well as articles focusing
on active or exergames (like Wii Sports) or the effect of
playing video games on violent behaviour were excluded.
Finally, studies exploring outcomes not directly related to
physical health as well as non peer-reviewed articles, case
studies and reviews were excluded.
For each of the subsequent steps, two reviewers (FP &

VHP) were involved in the article selection. Whenever
reviewers disagreed on the relevance of the articles,
a third reviewer (MD) was involved to settle in favour of
one or the other. First, articles whose title was clearly
irrelevant to our research question were excluded.
Abstracts from the remaining articles were then screened
and irrelevant studies were further excluded using the
same criteria. The last step involved thoroughly reading
the remaining articles to select only those that convin-
cingly met the inclusion criteria.

Data extraction
Data from the 11 selected studies were extracted using an
Excel form where the following information was com-
piled (see online annexe 1): authors names and year of
publication, main objectives of the study, physical health
outcomes and main results.
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Gathering, synthesis and presentation of results
The content of the studies from the Excel form was dis-
cussed by the two reviewers (FP & VHP) to highlight
relevant information about the consequences of video
games on various physical health indicators and beha-
viours. Studies such as literature reviews discussing physi-
cal health and video games that were not part of the final
selection were used to compare results and discuss the
state of the current evidence on the topic.
Assessment of risk of bias was conducted independently

by two authors (AL &MT), using the methodology recom-
mended by Guyatt et al for observational studies.21 This
tool assesses six potential sources of bias: selection bias
(inappropriate sampling), performance bias (flawed mea-
surement of exposure), detection bias (flawed measure-
ment of outcome), attrition bias (incomplete follow-up,
high loss to follow-up), selective reporting bias (selective,
incomplete or absent outcome reporting) and all other
sources of bias. All the included studies were assessed for
quality. Each itemwas rated either high, low or unclear risk
of bias. For experimental studies, the ‘Revised Cochrane
risk-of-bias tool for randomised trials’ was used.22 Grading
of the evidence was conducted for each physical health
outcomes and judgement of the strength of the available
evidence included risk of bias analyses as well as strength
and consistency of associations.23 24

RESULTS
Descriptive statistics
Of the 2356 papers gathered from the search strategy, 251
abstracts and titles (10.6%) met our inclusion criteria.
After the full-text reading stage of our scoping review, the
list of articles was considerably shortened and included
eleven peer-reviewed articles gathered by the search and
one article suggested by an expert (<1%) that were
retained for further analyses (see figure 1). Of these 12
studies, 10 (83%) had used a cross-sectional design,25–33

one (8%) had a longitudinal design34 35 and one (8%) was
an experimental randomised cross-over study.36 Five stu-
dies were published between 2005 and 2010,25 30 31 34 while
the remaining seven studies were published after 2010 (see
table 1).26–29 33 35 36 With regard to the participants that
were investigated, every study included (100%)
adolescents,25–32 34–36 while four (33%) also included
adult participants.27 29 30 33 Concerning the participants'
gender, nine studies (75%) examined both men and
women,25 27 28 30–35 while two (16%) only focused on
men29 36 and another study (8%) did not specify the
participants’ gender.26 Finally, the different studies
involved participants from various countries or regions of
the world (see table 2), as six studies (50%) were con-
ducted in Europe,27–29 32 33 36 five (42%) in North
America25 26 30 34 35 and one (8%) in South America.31

Finally, seven studies (58%) had a large number of parti-
cipants (more than 500),25 27 28 30–33 two had an intermedi-
ate number of participants (100–499)34 35 and three had
a low number of participants (less than 100).26 29 36

Risk of bias assessment
The eleven observational studies25–35 and one experimen-
tal study36 were assessed for quality. All observational stu-
dies had issues regarding detection bias, mostly because
homemade questionnaires or non-validated protocols
were used to measure outcomes. Three studies25 26 34 had
a high risk of bias, either due to selection, missing data,
reporting or measurement bias, such as voluntary partici-
pants and non-randomised samples, and incomplete
reporting of some outcomes. Nine studies27–33 35 36 pre-
sented a low risk of bias. Table 3 summarises the risk of bias
assessment.

Physical health indicators and behaviours
Several key health-related variables were studied in the
articles selected in this scoping review. Five studies (42%)
investigated sleep or fatigue,27 29 32–34 four (33%) exam-
ined body mass index (BMI),25 29 30 33 35 four (33%) were
interested in general health,30 32–34 three (25%) consid-
ered musculoskeletal pain,26 28 31 three (25%) investi-
gated levels of physical activity26 29 33 and three (25%)
measured energy intake/expenditure or nutrition.29 33 36

Assessment tools
A vast majority (83%) of the studies under examination
used questionnaires to gather data.26–35 Of these stu-
dies, nine (75%) chose to develop a homemade
questionnaire,25 26 28 30–32 34 35 while two (17%)
decided to use a pre-existing and validated
questionnaire.27 29 Only one (8%) study opted to mea-
sure a physical health outcome using objective
measures.36 Chaput and colleagues36 used a direct mea-
surement method to evaluate energy intake and

Figure 1 PRISMA flow chart.
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expenditure. Table 4 presents the various assessment
tools used in each study and the psychometric proper-
ties as reported in the original study.

Association between gaming and physical health outcomes
Sleep and fatigue
Five studies investigated sleep and/or fatigue.27 29 32–34

From these studies, only one34 had a high risk of bias but
assessment tools and study populations were heteroge-
neous across studies including sometimes teenagers and
young adults and sometimes older adults. One study,27

with a low risk of bias, reported a weak association between
gaming and lack of sleep or level of fatigue while two low
risk of bias studies29 found no association between sleep
indicators and gaming time. One study did not specifically
address the relationship between gaming time and
fatigue.32 Based on heterogeneity among samples (studies

involving either video gamers and eSport athletes) and
assessment tools used in these studies, there is insufficient
evidence to determine if any association exists between
sleep quality, fatigue and video game playing time.

BMI
Five studies investigated BMI,25 29 30 33 35 three of them
having a low risk of bias. Two low risk of bias studies29 30

conducted in teenagers and adult populations found
a moderate association between gaming and BMI, one
low risk of bias study33 found a weak association between
gaming and BMI, while one low risk of bias study35 found
no association in teenagers. Based on these studies and
because of the heterogeneity of studied populations, we
conclude that there is preliminary evidence that increas-
ing hours of video game playing is associated with
increased BMI in adults only.

Table 1 Study designs

Study design

Authors Cross-sectional Longitudinal Experimental randomised study

Chaput et al 201136 X
Desai et al 201025 X
DiFrancisco-Donoghue et al 201926 X
Exelmans et al 201527 X
Hellström et al 201528 X
Scharrer et al 201435 X*
Mario et al 201429 X
Rudolf et al, 202033 X
Smyth et al 200734 X
Wallenius et al 200932 X
Weaver et al 200930 X
Zapata et al 200631 X

*Scharrer et al was designed like a randomised experimental study but there were no baseline assessments of outcomes. Therefore, it was
considered a prospective cohort study.

Table 2 Participants and locations

Age

Authors
Adolescents
(10–24 years old)

Adults
(25+ years old) Boy/girl ratio Location N total

Chaput et al 201136 15–19 All boys Denmark 22
Desai et al 201025 14–18 1845/2139 USA 3984
DiFrancisco-Donoghue et al 201926 18–22 N/A USA & Canada 65
Exelmans et al 201527 18 94 370/474 Belgium 844
Hellström et al 201528 13–18 3872/3885 Sweden 7757
Scharrer et al 201435 13–15 105/69 Mid-Atlantic states, USA 176
Mario et al 201429 18 27 All boys United Kingdom 45
Rudolf et al 202033 20 30 980/86 Germany 1066
Smyth et al 200734 18–20 73/27 New York, USA 100
Wallenius et al 200932 12–18 2500/1585 Finland 4085
Weaver et al 200930 19 90 271/291 Seattle, USA 562
Zapata et al 200631 14 376/415 São Paulo, Brazil 791
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Table 3 Risk of bias assessment

Authors Selection Performance Detection Attrition
Selective
reporting Total

Desai et al 201025 High High High Low Low High
DiFrancisco-Det al. 201926 High Low High High High High
Exelmans et al 201527 Low Low High Low Low Low
Hellström et al 201528 High Low High Low Low Low
Scharrer et al 201435 High Low High Low Low Low
Mario et al, 201429 High Low High Low Low Low
Rudolf et al 202033 High Low High Low Low Low
Smyth et al 200734 High Low High Low High High
Wallenius et al 200932 High Low High Low Low Low
Weaver et al 200930 Low Low High Low Low Low
Zapata et al 200631 Low Low High Low Low Low
Authors Randomization

process
Effect of
assignment to
intervention

Missing
outcome
data

Measurement of
the outcome

Selection of the
reported result

Total

Chaput et al 201136 Low Some concerns Low Low Low Low

Table 4 Outcomes assessment tools psychometric value

Variable Study Measurement tools
Psychometrics (obtained directly from original studies
or from references included in the original studies)

Fatigue 9 Homemade questionnaire Reliability: 0.58–0.79 (Pearson product moment
correlations)
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

4 Fatigue Assessment Scale Reliability: 0.9 (Cronbach’s α)
Validity: 0.61–0.78 (Pearson correlation with other scales)
Responsiveness: N/A
MCID: N/A
Other: N/A

Sleep quality 4,7 Pittsburgh Sleep Quality Index
(PSQI)

Reliability: 0.85 (Test–retest correlation) & 0.83 (Cronbach’s
α)
Validity: 89.6% sensitivity & 86.5% specificity
Responsiveness: N/A
MCID: N/A
Other: N/A

8,12 Homemade questionnaire Reliability: N/A
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

BMI 2,6,71 012 Homemade questionnaire
asking for weight and height

Reliability: 0.52–0.92 (Cronbach’s α)
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

Musculoskeletal
pain

5 Survey of Adolescent Life in
Västmanland

Reliability: 0.68 (Cronbach’s α)
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

Continued
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Table 4 Continued

Variable Study Measurement tools
Psychometrics (obtained directly from original studies
or from references included in the original studies)

11 Homemade questionnaire Reliability: N/A, but the authors ran a pre-test with 131
adolescents to assure the consistency and the clarity.
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

3 Homemade questionnaire Reliability: N/A
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

Dietary behaviours 1 Ad libitum test meal Reliability: R2=0.742, p<0.0001 (2-day test–retest
correlation)
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

1 Indirect calorimetry Reliability: N/A
Validity: 1.5% variability (weekly validation with the alcohol
burning test)
Responsiveness: N/A
MCID: N/A
Other: N/A

7 Food frequency questionnaire
(EPIC-FFQ)

Reliability: 0.8 (female) and 0.9 (male)
Reproducibility at 6 months ranged from
Validity: 0.77(male)–0.62(female)Pearson correlation
coefficients with 24- hour dietary recall.
Responsiveness: N/A
MCID: N/A
Other: N/A

12 Homemade questionnaire Reliability: N/A
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

General health/
health status

9 Homemade questionnaire Reliability: 0.58–0.79 (Pearson product moment
correlations)
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

8,12 Homemade questionnaire Reliability: N/A
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

10 Behavioural Risk Factor
Surveillance System

Reliability: 0.7–0.8 (Cronbach’s α)
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

Continued
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General health status
Four studies reported general health status outcomes30 32 34

and three of them had a low risk30 32 33 of bias, while the
other one had a high risk of bias.34 One low risk of bias
study reported a poorer health status in video game
players compared with non-players30 and one low risk of
bias study found a weak negative association between
playing time and self-reported health status.33 Another
study32 indicated that ritualised motives to play video
games contributed significantly to health complaints in
boys and girls. This latter association, although significant
was marginal. Based on these studies and because of the
heterogeneity of studied populations, we conclude that
there is preliminary evidence that increasing hours of
video game playing is negatively associated with general
health status.

Musculoskeletal pain
Three studies investigated musculoskeletal pain,26 28 31

all of them having a low risk of bias. One study26

reported only descriptive statistics for various musculos-
keletal complaints among eSport athletes. One study28

reported a weak association between gaming time and
musculoskeletal pain, while another study31 concluded
that gaming was not associated with back pain, pain in
upper limbs or diffuse pain. Given that musculoskeletal
pain and complaints were self-reported using non-
validated tools and based on two contradictory low
risk of bias studies we conclude that there is insufficient
evidence to determine if any association exists between
time spent playing video games and musculoskeletal
pain.

Level of physical activity and sedentary behaviours
Three studies investigated the level of physical activity.26 29 33

One low risk of bias study29 reported a moderate negative
association between vigorous physical activities while one
low risk of bias study reported no association.33 One high
risk of bias study26 reported only descriptive statistics
(40% of the players do not participate in any kind of

physical activity). Based on the two low risk of bias stu-
dies, there is conflicting evidence that increasing hours of
video game playing is negatively associated with physical
activity.

Dietary behaviours
Three studies, all with low risk of bias, measured dietary
behaviours.29 33 36 One study29 reported no difference in
energy intake between frequent and non-frequent players
while the other study,36 the only experimental study
included in the review, showed that video game playing
is associated with an increased food intake, regardless of
appetite sensations. Another low risk of bias study found
no association between video game playing time and fruit
and vegetable consumption.33 Based on low risk but con-
tradictory and heterogeneous studies, we conclude that
there is insufficient evidence to determine if any associa-
tion exists between time spent playing video games and
either energy intake/expenditure or fruit and vegetable
consumption.

DISCUSSION
This scoping review focused on the impacts of video
games on physical health indicators and behaviours of
healthy video game players. In this study, physical health
is defined as a multi-component construct that refers to
health complaints and acute health concerns (notably
injuries), but also includes lifestyle choices like commit-
ments to physical activity, nutritious diets and sufficient
sleep. Based on the current evidence regarding the effect
of screen time on physical health indicators, we hypothe-
sised that increased time spent playing video games would
be associated with a deterioration in physical health indi-
cators. After analysing the relatively scarce and recent
available evidence on the topic, it is now possible to
synthetise the main findings regarding the different
health outcomes.
Because of their methodological approach and specific

research questions, some articles deserve to be discussed
individually. Chaput and colleagues36 were the only study

Table 4 Continued

Variable Study Measurement tools
Psychometrics (obtained directly from original studies
or from references included in the original studies)

Physical activity
and sedentary
behaviours

7 International Physical Activity
Questionnaire (IPAQ, long-
version)

Reliability: 0.8 (test–retest Spearman correlation
coefficients)
Validity: 0.33, 95%CI 0.26 to 0.39 (Spearman’s coefficients)
Responsiveness: N/A
MCID: N/A
Other: N/A

3,12 Homemade questionnaire Reliability: N/A
Validity: N/A
Responsiveness: N/A
MCID: N/A
Other: N/A

BMI, body mass index; MCID, minimal clinically important change score; N/A, not available in the study.
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in this scoping review that used a randomised crossover
methodology and is also the only study using direct mea-
surement to measure energy balance. Another study pub-
lished by Hellström and colleagues28 investigated the
motives to play video games and the association between
such motives and various health outcomes. Finally,
DiFrancisco and colleagues26 adopted a more descriptive
approach, but opted to measure a population of eSport
athlete, which makes it the only study currently addres-
sing physical health outcomes and E-gaming.
Another review in which massively multiplayer online

games were studied37 found ‘inconclusive evidence’
regarding the relationship between regular massively
multiplayer online games gameplay and negative conse-
quences to physical or psychosocial health of players,
although they found a positive relationship between gam-
ing addiction and worse overall health and sleep quality.
The authors also reported that a major limitation of their
study was the poor quality of the research in the field of
gaming. A systematic review38 explored the effect of gam-
ing on physical and psychological health among users for
the past 20 years. They found that the impact is variable
depending on the type of gamer, but that playing more
than 5 hours per week was associated with negative out-
comes like musculoskeletal injuries, higher BMI and
sleeping problems. The latter review included studies
either about general and mental health, aggressive and
social behaviours and educational benefits but did not
assess specific categories of physical health outcomes
and only provided broad results and conclusions on
these outcomes. Moreover, the authors did not conduct
a risk of bias analysis which limits the interpretation and
generalisability of their results.
Several physical health indicators and behaviours were

identified in the selected articles. The conflicting evi-
dence suggesting a possible negative association between
physical activity levels and time spent playing video
games, even if preliminary, seems important since physi-
cal activity levels are closely related to long-term health
indicators, such as blood pressure, diabetes or BMI.39 40

A recent study exploring associations between sitting
time, physical activity and BMI concluded that individuals
that spend more time seated (8 or more hours per day)
were more likely to have a higher BMI and lower physical
activity participation.41 Given that preliminary evidence
also suggest that increasing hours of video game playing
are associated with increased BMI in adults, more studies
investigating the relationship between video games phy-
sical activity, obesity and cardiometabolic health out-
comes are warranted. The effect of video game playing
on physical activity seems to vary according to the type of
video gaming. For instance, preliminary results suggest
that 73% of eSports players are able to meet physical
activity guideline potentially because of their motivation
to stay healthy and enhance their physical capacity.42

Alternatively, because they require the participants to
move their body to progress, as opposed to classic video
games or other screen-based activities,43 exergames seem

to momentarily increase light-intensity to moderate-
intensity physical activity. Their effect on long-term com-
mitment to physical activity or decreases in sedentary
behaviour, however, is less clear.44 The results and con-
clusion of this review may have differed if active or exer-
games would have been included.
One of the major concerns of public health stake-

holders is the impact of screen time on population
health. When compared with the overall body of evi-
dence related to screen time and physical health, this
scoping review suggests that the relative consequences
are generally similar to those observed when individuals
spend time in front of a screen, regardless of whether
they play video games, watch television or interact on
social media. A recent review by Hale and Guan investi-
gating screen time and sleep hypothesised that sleep was
negatively impacted by screen time.13 They found that,
in 90% of the reviewed studies, sleep was negatively
impacted by time spent gaming. Moreover, the physio-
logical and psychological states of arousal caused by the
content of the media or resulting social interactions can
negatively impact the ability to fall or stay asleep.
Finally, the authors reported that prolonged screen
light exposure before bed (more than 2 hours) is sug-
gested to alter the circadian rhythm through the sup-
pression of melatonin and affect the quality of sleep.
Moreover, a recent study highlighted an inverse associa-
tion between time spent in front of a screen and mod-
erate to vigorous physical activity.45

One of the key strengths of this review is the fact that
it strictly focuses on video games and no other type of
screen-related activities. This distinction can be useful
for public health stakeholders to develop and dissemi-
nate recommendations to the public; it can also help
scientists to identify strengths and weaknesses in the
literature. Another relevant contribution of this review
is that it isolates the physical component of health and
ignore psychosocial outcomes. There is much more evi-
dence regarding the latter outcomes, while physical out-
comes such as sleep, physical activity and energy balance
are often relegated to a secondary role. Limitations of
this review include the sometimes small sample and
heterogeneity of the included studies. Indeed, the avail-
able evidence regarding the relationship between physi-
cal health and time spent playing video games is still
limited and most of the studies were published in the
last 10–15 years. Also, given the composition of the
research team, it was decided that only studies written
in French or English would be included for analysis. The
impact of such language exclusion is that the number of
potentially excluded but relevant publications is
unknown. Finally, because original studies included in
this scoping review were mostly cross-sectional studies,
the temporal relationship between exposure and out-
comes as well as other criteria for causation cannot be
determined.
Given the aforementioned limitations, future research

should include experimental research design using
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control groups to better understand the mechanisms
underpinning the relationship between video games
and the deterioration of physical health outcomes. Con-
sidering the associations between gaming and physical
health indicators, public health stakeholders should con-
tinue to encourage the population, especially children
and adolescents, to adopt an active lifestyle and promote
physical activity. Furthermore, researcher should con-
tinue to explore such associations and assess video gam-
ing and health indicators with precise and validated
measurement tools. Another possible solution would be
to better monitor and organise the practice of video
games. Playing within the framework of organised extra-
curricular activities where children and adolescents could
practice video games under the supervision of a trained
adult is certainly a promising approach to gaming.
A recent study46 highlighted the potential of eSports as
a means of improving life skills such as commitment,
cooperation and communication among young athletes
as well as a potential catalyst to improve lifestyle habits
and physical activity practice, especially among the young
people.

CONCLUSION
This scoping review overviews the few studies exploring
the topic of video gaming and physical health. Results
suggest preliminary evidence of an association between
video game playing time and a deterioration of some
physical health indicators and behaviours such as BMI
and general health status. Overall, available evidence is
scarce and was mostly published recently. More studies
are needed to increase our understanding of video gam-
ing effects on physical health and related health
behaviours.
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