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ABSTRACT

Objectives The aim of this research study was to
determine the physical activity levels of non-active video
gamers, and to determine how much other time was
spent with sedentary behaviours, both in recreational and
occupational domains.

Methods The study used the International Physical
Activity Questionnaire, and investigated physical activity
levels and health data of seated gamers. Typical weekly
gaming habits, self-reported musculoskeletal pain and
physical activity levels experienced by participants while
gaming was also obtained.

Results Out of a total of 102 participants, 69.6% stated
that they game for 3hours or more on a typical weekday.
Most participants video game seated or reclined (96.1%,
p=0.01), with only four participants engaging in some
form of active video gaming. In relation to physical
activity levels, despite the high frequency and duration of
gameplay, 87.3% of participants stated they engaged in
moderate-intensity physical activity (p=0.02). There was
an association with video gaming and musculoskeletal
pain, with over half of the participants stating they
experienced pain while gaming. There was also a link
between seated video gaming and musculoskeletal pain
among participants.

Conclusion Findings from this study show that the high
frequency and duration of video gaming among gamers
does not affect physical activity for moderate and vigorous
intensities, but does affect musculoskeletal pain. Further
research is required to determine whether video gaming
has a significant effect on lifestyle, sedentary habits and
musculoskeletal health, especially in the context of the
COVID-19 pandemic where sedentary behaviour has likely
increased.

INTRODUCTION

Video games are electronically based forms
of entertainment, played on television,
computers and other electronic platforms,
with the key element being human interac-
tion with the electronic platform invoking
visual feedback. It is a prevalent pastime
activity, today, with a growth rate of 10.7%
in the year 2018." In the USA alone, it was
found that 162million people own video

Key messages

What is already known?

» There is a link between sedentary behaviour and
poor musculoskeletal health; specifically, prolonged
sedentary behaviour and physical inactivity.

» Previous studies regarding video gameplay, and its
contribution to sedentary behaviour have solely fo-
cused on adolescents and the youth, but have not
included adults, who make up the greater proportion
of modern-day video gamers.

What are the new findings?

» There is a link between seated video gaming and
musculoskeletal pain among participants. High
frequency and duration for video gaming among
gamers does not affect physical activity for moder-
ate and vigorous intensities, but does affect muscu-
loskeletal pain.

» Being conscious of good posture is rarely prioritised
by seated video gamers. A vast majority stated that
they did not make use of any aids to assist them with
good posture.

gaming consoles; 70% of those being adults.”
Worldwide, almost 3 billion people engage in
video gaming, with China, France, Germany,
Japan and the USA making up the countries
with the highest concentration of gamers and
most revenue spent.3 Competitive gaming,
known as eSports, is a billion dollar enter-
prise with a growth rate of 14% each year and
has an estimated fan base of 454 million fans
across the world.* A study conducted across
several countries including the USA and UK,
found that the mobile phone was the most
popular device to game on, followed by the
computer (laptop or desktop) and gaming
consoles (Xbox, Playstation, etc), with the
least popular being the Tablet.”

Non-active video gaming and active video
gaming are two different forms of gamifica-
tion. Active video games can be defined as
‘video games that require physical activity to
play’ and non-active video games are defined
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as ‘video games that are played sedentary’.’ In addition,
non-active gaming, a sedentary behaviour (any waking
behaviour characterised by an energy expenditure <1.5
metabolic equivalents, while in a sitting, reclining or
lying posture) as compared with active video gaming,
has negative health implications including weight gain,
and an increase in the amount of snacking of sugary
foods.® 7 Furthermore, the study associates active video
gaming with a higher total energy expenditure. Non-
active video gaming as a sedentary behaviour increases
the risk of developing metabolic syndrome, a disease
defined as ‘central obesity (waist circumference) plus any
two of the following four risk factors: raised blood pres-
sure (systolic 2130 or diastolic =285), raised triglycerides
(z150mg/dL), reduced high density lipoprotein (HDL)
cholesterol (<40mg/dL in males and <50mg/dL in
females) and raised fasting plasma glucose (=100mg/
dL)’.* Metabolic syndrome and the associated risk
factors increase the risk of myocardial infarction, coro-
nary artery disease and type 2 diabetes.” It is desirable
to be more physically active than sedentary, with physical
activity diminishing the risks of chronic diseases, such as
non-insulin resistant diabetes and early-onset disability or
disability later in life."

Weight and obesity

Physical activity and exercise promote energy expen-
diture (burning of calories), and helps control an
individual’s appetite by preventing overeating, making
it a well-documented means of maintaining or losing
weight."" In modern society, physical activity is no longer
as prevalent, given the increase in sedentary behaviour
(ie, such as seated video gaming), leading to higher rates
of overweight and obesity.'* These behaviours are of
concern and on the rise, especially due to the COVID-19
pandemic, physical distancing measures and varied
lockdown levels in each country. Overweight and, more
specifically, obesity is a limiting factor in being able to
perform physical activities. This is a major challenge only
exacerbated by increased sedentary habits such as seated
video gaming."?

Sedentary behaviour

It is a well-established fact that sedentary behaviour is
increasing in prevalence. In previous eras, physical activity
was more of a necessity than it is currently.'" ' Previously,
people walked longer distances to access public transport,
and physical labour was more demanding as they did not
have the technological advancements that are present
in modern society. More specifically the development
of smartphones, televisions and video gaming consoles
have resulted in reduced active recreational activities and
hobbies, replacing them with more sedentary or seated
hobbies, thereby contributing to the increase in seden-
tary behaviour, physical inactivity and non-communicable
diseases (NCDs) in modern society. Cancer is an NCD
(not contagious) that has the second highest mortality
rate worldwide, second to heart disease.'* Growing

evidence suggests a link between the formation of various
cancers, and sedentary behaviour. These cancers include
colorectal ovarian, endometrial and lung cancer. Seated
activities such as non-active video gaming to be statisti-
cally associated with the prevalence of colon and rectal
cancers. The importance of exercise, specifically aerobic
training in preventing colon and rectal cancers is further
highlighted."”

Measuring sedentary behaviour

The relationship between physical activity (‘any bodily
movement produced by skeletal muscles that requires
energy expenditure’’®) and sedentary behaviour per
week is of paramount importance. The American College
of Sports Medicine (ACSM) recommends that adults
should engage in at least 30 min of moderate intensity
activity 5days/week (150min) or 20min of vigorous
intensity activity, three times per week (60 min) in order
to help maintain adequate health. Included, is recom-
mendations for strength or resistance training, which
should be done two times per week.'® NCDs are found
to be a significant cause of death in developed and low-
income and middle-income countries.'” These NCDs
can include cardiovascular diseases, cancers, diabetes
and lung diseases all of which occur from poor lifestyle
choices including unhealthy eating, inadequate exercise
and smoking coupled with increased sedentary activi-
ties. Increasing physical activity levels to the standards of
the ACSM guidelines can lead to a reduction in deaths
caused by NCDs.

In order to measure the relationship between sedentary
behaviour and physical activity, one can make use of the
International Physical Activity Questionnaire (I-PAQ),
which has been approved and used in 12 different coun-
tries to document and compare physical activity levels and
behaviours. More specific to our study, one can measure
the sedentary activity of non-active video gaming with the
use of questions from the I-PAQ. The I-PAQ measures the
amount of moderate and vigorous activity an individual
engages in on a weekly basis."® The I-PAQ is also prac-
tical (especially in situations where extensive research is
required), low cost and easy to administer.'’

Association of sedentary behaviour with mental health

Increased sedentary behaviour and reduced physical
activity levels are associated with substandard mental
health. However, it is unknown if all sedentary activities
have this association. Furthermore, a study highlighted
an association between low physical activity levels and
increased rates of depression (based on a trial over
a 2-week period), and that an increase of sedentary
behaviour by 32min/day impacted mental health and
overall mood." Regarding treatment, for serious mental
health disorders, such as major depression, schizophrenia
and bipolar disorder, interventions involving reducing
sedentary behaviour and increasing physical activity levels
have been deemed to be effective. A study conducted
in Australia involving the use of accredited exercise
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physiologists implementing exercise programmes for
patients suffering mental disorders, found that exercise
programmes and sedentary behaviour reduction inter-
ventions to be effective treatment modalities of mental
disorders, further finding methodical physical activity
to reduce feelings of depression and anxiety, as well as
improving sleep patterns.*’

Musculoskeletal health

Sedentary behaviour is also associated with musculoskel-
etal pain.”' Additionally, there is also a link with sedentary
behaviour and poor musculoskeletal health. Specifically,
prolonged sedentary behaviour and physical inactivity,
which relates to muscle strength training and thisincreases
the risk of developing sarcopenia (the loss of overall
musculature and strength), osteoporosis (decrease in
bone density) and osteoarthritis (joint degeneration).*
Modern society and the nature of the corporate world
has led to lengthened amounts of time being spent
seated at a desk working. This is coupled with an increase
in sedentary hobbies such as seated video gaming. More
time is spent being sedentary, causing weight gain and
the development of certain NCDs. The increase in weight
gain causes an increase in joint and muscle strain on the
body, therefore increasing the prevalence of lower back
pain. Lower back pain can be prevented or managed
through exercise; however, the reality is that most people
lead stressful lives that demotivate them to exercise. Not
to mention the lack of time being a contributing factor
of people not partaking in exercise.” These pose chal-
lenges in modern society. Finding the time for regular
exercise can greatly diminish the risks of developing
poor musculoskeletal health and help alleviate pain and
discomfort related to prolonged seated activities. A 2019
review of current physical activity recommendations
shows that exercise can diminish musculoskeletal pains in
the shoulders, neck and back and can also help manage
chronic lower back pain. A more sedentary lifestyle can
increase the risk of developing chronic pain resulting in
muscle atrophy, and fatigue as well as joint stiffness and
immobility, all of which can be treated through exercise
therapy.**

Study rationale

In modern society, there is an ever-increasing preva-
lence of sedentary behaviour (coupled with additional
screen time), which leads to reduced physical activity
and an increase in poor musculoskeletal health, espe-
cially during the COVID-19 pandemic. This paints a
concerning picture for the future world we live in where
more people may become sedentary, and subsequently,
unhealthy.”!

Previous studies regarding video gameplay, and its
contribution to sedentary behaviour have solely focused
on adolescents and the youth, but have neglected
to include adults, who make up the greater propor-
tion of video gamers. This limited research provides a
challenge in us understanding whether or not seated

video gameplay does actually contribute to sedentary
behaviour. On the other hand, musculoskeletal health
and more specifically poor musculoskeletal health, have
been associated with sedentary behaviour. Most studies
have focused on musculoskeletal health within the work-
place. There currently exists limited data on recreational
sedentary hobbies such as video gaming which could
potentially pose a risk in one developing poor musculo-
skeletal health.

Therefore, the primary aim of this research was to
determine the physical activity levels of non-active video
gamers, and to determine how much other time was
spent with sedentary behaviours, both in recreational and
occupational domains. The secondary aim of this study
was to establish whether or not seated video gameplay,
a sedentary hobby, contributed to increased prevalence
of physical inactivity, and poor musculoskeletal health
among adult South African video gamers. In order to do
this, it was necessary to investigate the lifestyles, gaming
habits and musculoskeletal health of this population.

METHODS

Study design

This is a descriptive research study which employed an
analytical research study design.

Study participants

Since most video gamers (70%) are over the age of 18,”
it was a requirement that participants were over the age
of 18 years in order to participate in this research study.
More than 100 participants were deemed adequate for
this population size.

Inclusion criteria

Willing participants qualified for the study if they met the
following requirements:

» South African.

» Opver 18 years of age.

» Access to Wi-Fi/internet.

» Video gaming performed 5 hours or more per week.”

Exclusion criteria

Willing participants did not qualify for the study if they
met the following characteristics:

» Younger than 18 years of age.

» Video gaming performed less than 5hours/week.”

» Not currently living in South Africa.

» No access to Wi-Fi/internet.

Instruments

The instrument used for this study was the I-PAQ. The
I-PAQ has been approved and adopted in 12 different
countries, both in developed and low-income and
middle-income countries, and is found to provide accu-
rate and valid data both in rural and urban areas. Access
to the survey was online, with Google being used via a
link that was embedded as a GoogleForms questionnaire
which was sent to the participants during the COVID-19
pandemic.
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Data collection

Participants had access to the questionnaire via an
internet link. Participants could use any electronic device
that had access to the internet. The link directed partic-
ipants to a personalised GoogleForm page, which was
used to gather the data for the research study. The first
page provided participants with information regarding
the research such as the purpose of the study and what
was expected of the participant (information letter). It
also required participants to confirm their involvementin
the study, thereby giving providing their consent online.
Once this was completed, participants could participate
in the research questionnaire which took approximately
20-25min to complete. The information collected from
the online questionnaires was subsequently stored in the
GoogleForms backend cloud storage, via GoogleSheets.
Google Sheets was exported as a Microsoft Excel Sheet
(xslv.) and was set up to generate the statistics from the
study.

Data analysis

Both descriptive (using means and SD) and inferential
(independent t-tests) statistics were employed as part of
the analysis, using SPSS (IBM, V.26) software. The level of
significance was set at p<0.05.

Ethical considerations

Ethical approval for the study was granted by the universi-
ty’s Faculty of Health Sciences Research Ethics Committee
and informed consent was obtained by all participants
prior to participating in the study. This research study
also conformed to the World Medical Association Decla-
ration of Helsinki on Ethical Principles for Research
Involving Human Subjects.*®

RESULTS

Demographical characteristics

There were 102 participants who took part in this study.
The questionnaire was divided into three sections. Part 1
gathered an understanding of participants’ gaming expe-
rience focusing on time spent playing, the devices most
frequently used, breaks taken and sedentary nature of
gamification. Part 2 focused on understanding the partic-
ipants’ lifestyle and identifying overall physical activity
levels in relation to sedentary behaviour. Finally, part 3
obtained an understanding of participants’ musculoskel-
etal health parameters in conjunction with their posture
habits, musculoskeletal pain experienced while gaming,
as well as how participants dealt with the pain.

Understanding gaming behaviour
Of the 102 participants, 42 stated (41.2%) that they
played for 5hours or more on an average weekday (n=42,
41.2%).

Most gamers seem to take breaks between gameplay,
with the general trend being approximately 1hour per
break. This was an open-ended question which was

0,00% 5,00% 1000% 15,00% 20,00% 2500% 30,00% 35,00% 40,00% 45,00%

Figure 1 Gamers response to the following question: On
average per day, how many hours do you spend on seated
video games in the week?

further accompanied by the reasoning behind the breaks,
which was mostly to get food or sleep.

In terms of days played during the week, 41.2% of
participants stated that they played every day of the week
(n=42,41.2%) with afurther 18.6% of participants playing
atleast 4 days/week (n=19, 18.6%) (figure 1). These find-
ings demonstrate a high frequency for weekday gaming,
combined with the average number of hours played on
an average weekday, which shows a considerable amount
of time spent playing games during the week, and at
high-frequency levels among the participants.

Most participants video game seated or reclined (n=98,
96.1%, p=0.01), with only four participants stating that
they engage in some form of active video gaming. The
results show the popularity for more traditional seated
video gaming instead of active video gaming. Participants
were split between using a console device (Xbox, Playsta-
tion, etc), or personal computer/laptop with 47.1% of
participants selecting consoles as their most frequently
used gaming device (n=48, 47.1%) and 39.2% of partic-
ipants selecting the PC/laptop as their most frequently
used gaming device (n=40, 39.2%) (figure 2).

Understanding participants’ lifestyle

Regarding physical activity levels, 87.3% of participants
stated that they participate in moderate-to-vigorous inten-
sity physical activity such as brisk walking (n=89, 87.3%,

14

Laptop/PC Portable device, mobile phone, or tablet

Figure 2 Number of participants and type of device most
frequently used.

Comsole (Playstation, Xbox, etc.)
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More than 1 hour

e R me _

Between 10 & 15 minutes

0,00% 10,00% 20,00% 3000% 4000% 50,00% 60,00%

W Duration of moderate-intensity training.

Figure 3 Duration of moderate-intensity physical activity.

p=0.02), while 12.7% stated that they do not engage in
any moderate-intensity activity.

For time spent on moderate-intensity activity, the most
common choice was between 30 and 45min (among
61.3% of participants) (n=57, 61.3%). A further 33.3%
of participants stated that they engage in more than
an hour of this form of activity on a typical day (n=31,
33.3%) (figure 3).

For physical activities that are considered vigorous
such as running or playing soccer, 72.5% stated that they
engaged in this form of activity (n=74, 72.5%), with the
remaining 27.5% of participants stating that they did not
(n=28, 27.5%).

The majority of participants (n=64, 62.7%) stated that
they spent most of the working week seated or reclined,
with a further 20.6% stating that they spend half the
working week seated or reclined (n=21, 20.6%). The rest
of the participants stated that they spend less than half
the week seated or reclined (n=17, 16.7%) (figure 4).

Furthermore, participants ingest a combination of
snacks and beverages while video gaming (n=37, 53.6%).
This was closely followed by the beverages only option
(40.6% of participants). Only 5.8% of participants
selecting snacks only. It seemed that energy drinks and
coffee were a common selection, followed by alcoholic
beverages such as beer chosen among the beverages
consumed while gaming. In terms of food, it seemed
most participants consumed chips or crisps, or sugary
foods such as chocolate or sweets.

62,70%

20,60%
16,70%

Ispend most of the week seated or reclined Ispend halfthe week seated or reclined I'spend lessthan half the week seated or reclined

Figure 4 Sedentary behaviour of participants during the
week.

Understanding participants’ musculoskeletal health
Prevalence of pain while gaming

In terms of pain experienced while gaming, it was evenly
split with just over half the participants stating they expe-
rienced some form of pain while gaming (n=55, 53.9%),
with the other 47 participants stating that they experi-
enced no pain while gaming. Of the participants who
experienced pain, 67.2% claimed the pain was present
in their back, while 40.6% stated they experienced the
pain in the neck. Movement such as walking around
or standing was common for pain relief, followed by
stretching.

Mechanism of pain

It was evident that most participants who stated that they
experienced pain, described it as an aching pain (n=44,
83%), followed by burning pain (7.5% of participants).
The majority of the participants who stated they experi-
enced pain, stated it was not accompanied by pins and
needles (n=71, 84.5%) with only 15.5% of those partic-
ipants stating that their pain was accompanied by pins
and needles.

Aetiology of pain

When asked about whether or not participants experi-
enced headaches or dizziness, 24.5% stated that they did
(n=24, 24.5%), while 75.5% stated that they did not. This
indicates that most of the gamers do not experience any
headaches or dizziness associated with gameplay (n=74,

75.5%).

Posture

It was evident that being conscious of good posture was
only prioritised by just under half of the participants with
only 46% stating that they are aware of good posture
(n=46, 46%), while 54% stated that they were not aware
of good posture during gaming (n=54, 54%). A vast
majority stated that they did not make use of anything to
help aid in good posture.

DISCUSSION
The past-time recreational activity of video gaming in
the seated form is a rapidly expanding sedentary hobby,
thought to result in a decrease in physical activity, and
an increase in a more sedentary lifestyle having negative
health implications. Studies have shown increased seden-
tary behaviour to be associated with the development of
certain cancers, overweight and obesity, diabetes, poor
posture and poor musculoskeletal health. This study
attempted to corroborate the negative implications
of prolonged seated video gaming of earlier studies by
analysing adult South African video gamers and their
gaming habits, lifestyle habits and musculoskeletal health.
When comparing time spent video gaming with phys-
ical activity levels of participants, the major findings
were that most gamers tend to game for a considerable
amount of time on a given day, and the majority tend
to play most days of the week. A 2019 study found the
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average amount of hours spent gaming is 7.11hours a
week among 4500 adults from nine different countries
(France, Germany, India, Italy, Japan, Singapore, South
Korea, the UK and the USA).? It was further found that
the mobile phone was the most popular to game on,
followed by the personal computer and subsequently
the console (Xbox and Playstation). This contradicts the
data collected in this study where the findings were that
console or television-based gaming was the most popular
device followed by the personal computer and then the
mobile phone gaming. This study also found that almost
all of the participants engage in sedentary/seated video
gamification.

CGomparison between gaming behaviour and physical activity
levels

Findings from this study demonstrate that video gamers in
South Africa are physically active and maintain adequate
amounts of physical activity bouts, despite the high
frequency and duration of gaming. This is not supported
by a previous study on sedentary gaming among adoles-
cent men in Finland.?” It was discovered that individuals
who played more than 3hours a day had poorer health
habits or behaviours than those who played less relating
to physical fitness levels, body mass and diet. This may
be due to the varied demographics and could potentially
show that South Africans are more physically active than
other countries.

This study finds no correlation between prolonged
seated video gaming and physical inactivity. Most of the
participants were physically active and engaged in either
moderate-intensity (cycling, brisk walking, swimming,
volleyball, etc) or vigorous-intensity physical activity
(running, football, etc) or both, despite their prolonged
gamification. This is validated in a study that focused on
procrastination and video gaming, which demonstrated
no correlation between increased video gaming and
procrastination.28 Furthermore, findings suggest that
the duration of the moderate and vigorous physical activ-
ities on a given day is adequate for the majority of the
participants. The findings are supported by the ACSM
recommendations for exercise testing which concurs
that getting 150 min of moderate intensity exercise or
75min of vigorous-intensity exercise greatly diminishes
the risk of developing certain NCDs and metabolic
diseases. '’

Gomparison between sedentary behaviour and physical
activity levels

Another study has discovered a direct link between long
sedentary working hours with increased physical inac-
tivity. However, findings from this study show that this
may not be the case among participants.29 The majority
spend half or more than half of the week seated /reclined.
Despite this, physical activity levels reported in this study
show weekly frequency of both moderate and vigorous
physical activity.

Musculoskeletal health among participants

Sedentary behaviour has long been associated with
musculoskeletal pain, with most studies focusing, partic-
ularly on adolescents. Findings from this study show a
significant portion of participants stating that they expe-
rienced pain when they video game, particularly in the
neck and back. These findings are reinforced by another
study which found a direct association with musculoskel-
etal pain and prolonged video gaming among adolescents
between the ages of 13 and 18.* The study further finds
that reports of musculoskeletal pain during adolescence
could continue into adulthood unless sedentary habits,
in this case, video gaming changes.

The nature of the musculoskeletal pain was vastly
described by participants as being an aching pain and the
two most common sites were in the back and neck. This
could be attributed to the fact that prolonged sitting,
results in stiffness of the back and neck muscles, there-
fore resulting in an aching pain after prolonged video
gaming.” An ergonomic chair may be effective in the
lower back and trunk support to aid in adequate posture
while gaming. An evaluation of an ergonomic chair
has shown promise with the trunk and forearm being
supported which is desirable in reducing musculoskeletal
pain after prolonged sitting time.”

Posture

Findings from this study suggest that most participants
disregard posture when video gaming. This may be due
to the fact that video gaming can require a substantial
amount of concentration where posture (or maintaining
good posture) is not prioritised. Some participants stated
that they adjusted their seating and height to maintain
an upright position while seated. However, this was only
a select few.

I lock the seat in the upright position. I make my
screen face more upwards to force me to sit upright
to see what’s going on and finally, I allow for light to
hit the screen to create glare so that I am forced to
sit upright to block the light to see what’s going on.

One of the participant’s responses to a question
regarding posture and how they maintain good posture.
This response represented the minority of participants.

Strengths and limitations

The strengths of this research study are owed to the speci-
ficity of South African video gamers. This, however, is not
generalisable when compared with other low-to-middle
income countries relating to gaming behaviour, lifestyles
and musculoskeletal health. These data could further
contribute to a greater understanding of health profiles
and the effect it has among gaming individuals. Another
strength was that the questionnaire was based on a vali-
dated questionnaire, the I-PAQ. This questionnaire has
been widely used and adopted to study physical activity
levels among individuals from different populations,
globally. A limitation to this research study is that it was
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limited to South African video gamers, where conclusions
can only be drawn from this group, and not regarding
associations of physical inactivity and sedentary behaviour
on a broader spectrum. In addition, the sample size was
not entirely adequate, and a greater number of individ-
uals would have added more insight to the current study.
Another limitation to this research study was the subjec-
tive nature of the quantitative data collected, as opposed
to objective testing such as body mass and physical fitness
testing. Such objective measures were planned but could
not be performed due to the lockdown levels imposed at
the time during the COVID-19 pandemic.

CONCLUSION

Findings from this study show that high frequency and
duration for video gaming among gamers does not affect
physical activity for moderate and vigorous intensities, but
does affect musculoskeletal pain. Furthermore, the study
finds the console to be the most popular device to game
on, followed by the personal computer and the phone.
Findings also suggest that individuals are not conscious of
good posture, and the majority of participants also expe-
rience pain while gaming. Further research is required
to gather further insight among video gamers and its
effects on one’s physical and mental health. Determining
whether or not video gaming has a significant effect on
lifestyle, sedentary habits and musculoskeletal health, is
also important, especially in the context of the COVID-19
pandemic where sedentary behaviour has likely increased.
Further research should also be expanded with the aim
of assisting policymakers to create guidelines to increase
physical activity and reduce sedentary behaviour in popu-
lation groups for various sectors and industries, and not
just for video gamers.
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