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Abstract 

Objective: The aim of the study was to examine the associations of sports video gaming behaviour in the sociological 
concept of Physical Activity Relationships (PAR) and to see if sports video gaming differs by gender. 
Methods: A convenience sample of children between 11–12 years of age (n = 114) from three Finnish regions completed 
a questionnaire on perceptions of their video gaming and physical activity habits. Differences by gender were tested by 
contingency tables, and blockwise binary logistic regressions were used to examine the strength of association with phy-
sical activity behaviour in PAR.
Results: Almost all girls had low importance to video gaming and over two thirds (71%) reported their frequency in 
sports video gaming was less than monthly. Sports video gaming was positively associated with physical activity beha-
viours (OR = 3.4, CI = 1.3–9.0), but when combined with perceived physical activity importance and spectating in sports, 
the association was no longer statistically significant. There were no differences in gender for non-sports video gaming. 
Conclusions: For children who partake in sports video games, the activity can be an integral part of their overall PAR. 
These preliminary results require further exploring prior to drawing societal implications or sports video games or apply-
ing them for intervention to promote physical activity. 
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Introduction

Physical activity among children is known to improve physical, mental and social health, as well as be protec-
tive of lifelong physical literacy (WHO, 2020). Children at the beginning of adolescence (age 10–11y old) begin to 
develop skills to become socially aware such that interaction with peers is highly valued (Sawyer et al., 2018). In 
contemporary times, digital technologies have become part of this growing up, and one aspect of this is the partici-
pation in video games (gaming). Sedentary behaviour researchers have considered three hours of daily gaming to 
be associated with negative physical health (Puolitaival et al., 2020). Yet, as technologies have emerged to be part 
of the daily living, the role of video games may also have advantages to cognitive and social developments (Granic 
et al., 2014; Alho et al., 2022; Sauce et al., 2022). Moreover, there has been an expansion on video game genres, 
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creating a need to acknowledge differences in the concept of gaming and its relationships with health. One such 
genre is sports video games where individuals play sports on the computer screen (Consalvo et al., 2013; Brookey 
& Oates, 2015; Crawford, 2015; Conway, 2010), and this might offer new insights in the way individuals build their 
perceived relationships with physical activity (Koski, 2008). 

Few studies have studied the links between sports video gaming and health (Chan et al., 2022). Etchells and col-
leagues (2016) examined the development of conduct disorder by types of video games played by children aged be-
tween 8 and 15 years old through a longitudinal study. They found weak evidence that those who selectively played 
sports video games were less likely to experience conduct disorders than those who chose to play (self-defined) 
shoot-em-up video games. In another longitudinal study, Wichstrøm and colleagues (2019) measured physical ac-
tivity in children from age 8 to 12 and found organized sport participation predicted less gaming-related health 
problems; however, the effect vanished once social competence was included in the prediction model. In other 
words, participation in organized sport participation does not seem to “protect” children from potential gaming 
problems, but rather socially competent children tend to participate in organized sports activities. In a systematic 
review on the associations between esports and health in children, only three of the 36 included studies included 
physical activity as an outcome variable (Chan et al., 2022), to highlight low research output in the areas of physical 
activity and sports video gaming.

According to the Physical Activity Relationship (PAR) approach (Koski, 2008), sport and physical activities 
can be understood as a social world. The deeper individuals are in a certain social world, the more individuals can 
understand the meanings of that world and the more meaningful those are for others (Unruh, 1979). Individuals 
can encounter and learn the meanings of sport and physical activities not only by being physically active, but also, 
for instance, via spectating sports or playing sports video games. There is some evidence that those children and 
adolescents who are interested in spectating sports are also more active physically (Koski et al., 2016; Laine et al., 
2021), yet the connection between being physically active and playing sports video games is less known. 

In Finland, where our study takes place, organized physical activities are the second most common activi-
ties outside of school for children to socialize, with as much as nine out of ten Finns having had participated in 
organized physical activities before adulthood (Blomqvist et al., 2019). Approximately half of Finnish children 
(11 years: 58%, 13 years: 46%) participate regularly in organized physical activities (Blomqvist et al., 2019), and 
those who do tend to perceive themselves as more autonomous, competitive, healthy, and goal oriented compared 
to others (Koski, 2008). On average, Finnish boys are more physically active than girls, especially in externally 
organized physical activities (Koski et al., 2019); however, in recent times, these gender differences in organised 
sport (Blomqvist et al., 2019) or overall physical activity (Ng et al., 2019) have almost diminished. The differences 
remain large in activity choices; for instance, boys typically choose sports that are perceived as masculine, like 
football and ice hockey (Koski et al., 2019). One explanation for these differences is culture, as children are pro-
vided with gendered cues and role models, which shape their choice-making potentially until adulthood (Tähtinen 
et al., 2007). These cultural factors are also present in technology use, including gaming activities (Williams et al., 
2009).

Given the gaps in knowledge in how sports video gaming plays a role in the PAR approach, the aims of this 
study are to examine the associations between sports video gaming, physical activity levels, participation in or-
ganised sport, spectating and sense of importance of both activities in Finnish children. A further aim of the study is 
to examine gender differences in sports video gaming. 

Methods

According to the Finnish National Board on Research Integrity, the study did not require a separate ethics com-
mittee approval. A convenience sample from three primary schools was recruited in 2015 from Eastern, Southern, 
and Western Finland. These three regions were chosen to avoid participant bias. Children between 11–12 years 
of age were recruited (i.e., 6th grade) from the last year of primary education. The data have been deposited in the 
Finnish Social Science data archive [link http://urn.fi/urn:nbn:fi:fsd:T-FSD3560]. 

Based on the concepts of PAR (Koski, 2008), separate items were formulated on physical activity participation, 
importance in sport and spectating sports. The items were also mirrored for the sports and non-sports video gam-
ing. All items were written in child appropriate language. In Table 1, the variables, response categories and the way 
variables were recoded for analyses. 
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Table 1. Survey items, response options and recoded variables

Item wording Response options Recoded variables

How often do you exercise 
self-organized PA?

1 = less than once a week, 2 = once 
a week, 3 = 2–3 times a week,  
4 = 4–6 times a week, 5 = every day

Low intensity, 1–3 times a week

High intensity, 4–7 times a week

Organised sport
0 = not at all, 1 = less than once a week, 
2 = 1–3 times a week, 3 = 4–6 times 
a week, 4 = every day

Less than weekly

At least weekly

How important is PA 
to you?

0 = not at all, 1 = slightly important, 
2 = rather important, 3 = important, 
4 = very important.

Not at all, Slightly important, Rather 
important = Low importance,
Importance & Very important

How often do you go 
spectating?

1 = never, 2 = rarely, 3 = 1–2 times/year, 
4 = 3–5 times/year, 5 = 6–10 times/year, 
6 = more than 10 times/year

Infrequent, less than 6 times/year
Frequent, 6 times/year or more

How important is spectating 
to you?

0 = not at all, 1 = slightly important, 
2 = rather important, 3 = important, 
4 = very important.

Not at all, Slightly important, Rather 
important = Low importance,
Important & Very important.

How often do you play 
sports video games?

1 = not at all, 2 = less than once a month, 
3 = about 1–2 times a month, 4 = about 
1–2 times a week, 5 = 3–6 times a week, 
6 = every day

Infrequent, less than monthly

Frequent, once month or more frequently

How often do you play  
non-sports video games?

1 = not at all, 2 = less than once a month, 
3 = about 1–2 times a month, 4 = about 
1–2 times a week, 5 = 3–6 times a week, 
6 = every day

Infrequent, less than monthly

Frequent, once month or more frequently

How important is video 
game play to you?

0 = not at all, 1 = slightly important, 
2 = rather important, 3 = important, 
4 = very important.

Not at all, Slightly important, Rather 
important = Low importance,

Importance & Very important

Based on our power calculation, a sample size of N = 111 would be needed to detect differences between two 
groups with an effect size of r2 = 0.2 and a power of 0.95 with alpha set at 0.05. Due to the exploratory nature of the 
study, we did not control Type 1 error in the alpha level. 

Statistical Methods
Descriptive statistics were performed to test differences between genders through contingency tables. Statistical 

tests within the categorical variables were through Chi-square test of independence and Fisher Exact tests. A block-
wise binominal logistic regressions with regular PA as the outcome was performed to examine the associations 
with the independent variables. The reference category was low intensity (1–3 times a week) with the alternative 
category as high intensity (4–7 times a week). At each stage of the logistic regression analyses, gender, sports video 
gaming, non-sports video gaming, organized sport, PA importance and sport spectating, were added one at a time. 
Statistics were performed on R-statistics through the Jamovi user interface v 1.2.27, with alpha set to 0.05 to detect 
statistically significant differences between gender (contingency tables) or level of association (logistic regressions) 
with the outcome variables. 

Results

Over half of the six graders (11–12 years old; N = 114) in this study were boys (n = 60; 52.6%) and slightly 
fewer girls (n = 54; 47.4%). The majority of children reported physical activity was important for them (86.8%) 
and this was relatively the same between boys and girls (Table 2). Although more boys than girls reported spectator 
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sports (Chi-square p = .019) and (video) gaming importance (Chi-square p < 0.001), participation in weekly physi-
cal activity or organized sport was not different between boys and girls. Over half of boys reported they participated 
in sports video gaming (55.9%) or non-sports video games (62.7%) and was significantly more than girls’ weekly 
participation (Chi-square p < .001 and p = 0.032 respectively).

Table 2. Differences between boys and girls in perceived importance in physical activity and games and 
behaviours.

Boys % Girls % Total % χ2 Fisher

n = 60 n = 54 N = 114 p-value p-value

PA Importance 0.620 0.783

Low Importance 11.7 14.8 13.2

Important 88.3 85.2 86.8

Spectator importance 0.019 0.029

Low Importance 54.2 75.5 64.3

Important 45.8 24.5 35.7

Gaming importance <.001 <.001

Low Importance 69.0 94.3 81.1

Important 31.0 5.7 18.9

Physical activity 0.563 0.685

Less than weekly 28.3 33.3 30.7

At least weekly 71.7 66.7 69.3

Organised sport 0.963 1.00

Less than weekly 68.3 67.9 68.1

At least weekly 31.7 32.1 31.9

Spectator 0.058 0.086

<6/year 48.3 66.0 56.6

6+/year 51.7 34.0 43.4

Sports video gaming <.001 <.001

Less than monthly 25.4 71.2 46.8

At least monthly 74.6 28.8 53.2

Non-sports video gaming 0.290 0.307

Less than monthly 25.4 34.6 29.7

At least monthly 74.6 65.4 70.3

In the blockwise regression, sports video gaming was associated with weekly physical activity participation 
when gender, non-sports video gaming and organized sport participation were included. The association was no 
longer statistically significant when physical activity importance was added to the model (Table 3). Although, phys-
ical activity importance (OR = 5.9, CI = 1.5–22.8) and spectating (OR = 3.6, CI = 1.2–10.7) were associated with 
weekly physical activity when all examined variables were included. These results would suggest possible mod-
erator effects of perceived physical activity importance and spectator habits of over six times per year with sports 
video gaming on the association with weekly physical activity among children in this study. The Nagelkerke R2 
increased from 0.08 to 0.028 after each step to demonstrate improvements of the model. 
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Table 3. Blockwise binary logistic regression for weekly physical activity

P OR LCI UCI r2

Block 1 0.08
Gender 0.720 1.19 0.462 3.06
Sports video gaming 0.021 3.07 1.183 7.95

Block 2 0.09
Gender 0.745 1.169 0.456 3.00
Sports video gaming 0.013 3.412 1.289 9.03
Non-sports video gaming 0.335 0.620 0.235 1.64

Block 3 0.12
Gender 0.802 1.129 0.438 2.91
Sports video gaming 0.019 3.221 1.212 8.56
Non-sports video gaming 0.595 0.761 0.277 2.09
Organized sport 0.133 2.169 0.789 5.96

Block 4 0.22
Gender 0.785 1.151 0.4203 3.15
Sports video gaming 0.062 2.684 0.9499 7.58
Non-sports video gaming 0.894 0.932 0.3277 2.65
Organised sport 0.475 1.471 0.5105 4.24
PA importance 0.005 6.792 1.8112 25.47

Block 5 0.28
Gender 0.659 1.261 0.4504 3.53
Sports video gaming 0.169 2.131 0.7259 6.25
Non-sports video gaming 0.921 0.946 0.3184 2.81
Organised sport 0.919 1.060 0.3456 3.25
PA importance 0.009 5.945 1.5472 22.84
Spectating sports 0.023 3.578 1.1948 10.71

Note: values in bold for statistically significant associations. OR = Odds Ratio, LCI = Lower 95% Confidence Interval, UCI = Upper 
95% Confidence Interval, r2 = Nagelkerke r2. Reference categories: gender = male, sports video gaming = less than monthly, non-sports 
video gaming = less than monthly, organised sport = less than weekly, PA importance = low importance, spectating = less than 6 times 
per year. Outcome: Weekly PA. 

Discussion

The aim of this study was to examine the associations of sports video gaming and physical activity participation 
of children. More boys than girls reported regular sport video gaming behaviours, although physical activity and 
non-sport video gaming behaviours were similar between boys and girls. Furthermore, although sports video gam-
ing was initially associated with physical activity behaviours, when adjusted for physical activity importance and 
spectating, the association was no longer statistically significant. This would suggest a moderating effect between 
sports video gaming, physical activity importance and spectating in physical activity behaviours. 

Researchers have previously indicated that sports video games have a distinct cultural status from those of many 
other video games (Consalvo et al., 2013; Brookey & Oates, 2015; Crawford, 2015). This is important to note, 
considering the change of gaming cultures that arose from the COVID-19 pandemic (Navarro, 2021; Zhu et al., 
2021). Despite some health-related research (Etchells et al., 2016), knowledge on the association between sports 
video games and physical activity habits among children is underdeveloped (Chan et al., 2022). The cultures of 
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sports video gaming may be supportive of good health habits by potentially strengthening the relationships they 
have with physical activity. It is more likely that sports video games are associated with high physical activity more 
than non-sports video games are, due to the similar domains of activities. In fact, based on our analyse of the data, 
the association with perceived high levels of physical activity was stronger with frequent sports video gaming than 
participation in organized sport. If findings like this could be reproduced in future studies, there may be opportuni-
ties for the promotion of health behaviours through sports video games to encourage more physical activity. 

The associations between sports video games and physical activity diminished when the importance of physical 
activity and sports spectatorship were taken into consideration. One theoretical explanation for these exploratory 
findings could be the PAR approach (Koski, 2008), according to which physical activities and their related habits 
form a united cultural part of life. From this perspective, physical activity habits, physical activity importance, 
sports spectating, and sports video gaming – all of them – together form a social world where various behaviours 
are networked and support each other. More studies are needed to explore these relationships. For instance, we do 
not know if sports video gaming increases children’s sports spectatorship and perception of physical activity impor-
tance, or if sports video gaming is an upshot of existing sports spectating habits and physical activity importance. 
Understanding similar associations with esports video games – the goal-oriented playing of which has tentatively 
been found associated with high physical activity (Kari et al., 2018) – could help to answer these questions. 

Regarding gender, we found boys perceived sports video gaming as more important for them than girls did. Yet, 
we did not find significant gender differences in physical activity habits or importance, although boys were sig-
nificantly more active sports video game players. Such findings may lead to promising future hypotheses whereby 
involvement in team sports such as floorball, ice hockey, and football – that have, in Finland, traditionally been 
more popular among boys than girls (Mononen et al., 2016) – invite the participants of their social worlds to 
also play parallel video game simulations (NBA, NHL, FIFA) or virtual reality experiences (Maloney, 2021) As 
reported by Thorhauge and Gregersen (2019), gender may also explain why video games are engaged differently 
in the first place, as “boys use [video] gaming to gear into a social domain of cooperative team play where social 
connections with male peers are established .... in contrast, most girls seem to use gaming to get away from the 
otherwise intensely social lives” (p. 1460). These gender differences can be further magnified by male-dominated 
video game representations (Ivory, 2006). In particular, the simulated male athletes are more likely to encourage 
boys to play more sports video games. Recently game developers have started actively including also female ath-
letes in titles like FIFA 22 Pro Clubs. With these changes, benefits from social competitive play may be realized 
also among girls. 

Limitations
Although the self-report nature of questionnaires may present some reporting bias, it can be challenging to ob-

tain non-biased responses on the perceptions of behaviours and their importance. The measures were created spe-
cifically for the study, after modifying pre-existing questionnaires and have not been fully tested with the age group. 
The sample came from three regions of Finland, and was from a convenience sample, which may represent some 
bias when considering generalizable findings. Since the cultures of gaming alter rapidly and our data was collected 
in 2015, a more recent sample would also take into consideration new genres, technologies, and forms of sports 
video gaming that all potentially complicate the findings.

Conclusion

For children that take part in sports video games, the activity can be an integral part of their overall physical 
activity relationships that include physical activity participation, organised sport participation, perceived impor-
tance in physical activity, and sports spectating. The effects of sports video games were greater among boys than 
girls despite levels of physical activity being not different between genders. Further studies are needed to examine 
the strength and validity of these relationships for all age groups as actions to protect mental, social and physical 
health.

Ethics approval and informed consent
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