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Background. Measures of screen time are often used to assess sedentary behaviour. Participation in activity-based video games
(exergames) can contribute to estimates of screen time, as current practices of measuring it do not consider the growing evidence
that playing exergames can provide light to moderate levels of physical activity. This study aimed to determine what proportion of
time spent playing video games was actually spent playing exergames.Methods. Data were collected via a cross-sectional telephone
survey in South Australia. Participants aged 18 years and above (𝑛 = 2026) were asked about their video game habits, as well as
demographic and socioeconomic factors. In cases where children were in the household, the video game habits of a randomly
selected child were also questioned. Results. Overall, 31.3% of adults and 79.9% of children spend at least some time playing video
games. Of these, 24.1% of adults and 42.1% of children play exergames, with these types of games accounting for a third of all time
that adults spend playing video games and nearly 20% of children’s video game time. Conclusions. A substantial proportion of time
that would usually be classified as “sedentary” may actually be spent participating in light to moderate physical activity.

1. Introduction

Obtaining an accurate view of factors that can affect health
and wellbeing is of vital importance. In order to implement
strategies to improve overall health through better lifestyle
choices, it is necessary to first have a clear picture of the types
of behaviour that represent a genuine threat to health, while
at the same time identifying those in the community who
are most likely to develop such types of behaviour. If data
gathered on these types of behaviour is not being interpreted
correctly, the efficacy of health promotion strategies may be
compromised.

Physical inactivity is increasingly being viewed as one of
the most serious public health problems in the developed
countries today [1]. Not only does it contribute heavily to
the development of many other risk factors (e.g., obesity
and high blood pressure), but it can itself be attributed to
a large proportion of noncommunicable deaths. Long-term
physical inactivity contributes significantly to the secondary
aging of various metabolic systems and reduces average

life expectancy [2]. It is estimated to cause around 21–25%
of breast and colon cancer burden, 27% of diabetes, and
about 30% of ischaemic heart disease burden [3]. It was
found to be responsible for 1 in 10 deaths in the United
States [4], and in a recent large study of Australian adults
it was consistently associated with all-cause mortality across
a number of different demographic and behavioural factors,
including physical activity itself [5]. InAustralia, about 16,000
people die prematurely every year because they are not active
enough. Lives are at risk, and so too is the economy with the
cost of physical inactivity in Australia estimated at $14 billion
dollars annually [6].

Current recommendations in Australia suggest that
adults should participate in at least 30 minutes of mod-
erate to vigorous physical activity each day [7] and that
children should participate in at least 60 minutes [8]. How-
ever, recent research indicates that, irrespective of meeting
physical activity guidelines, those who spend a significant
proportion of their day sedentary are still susceptible to a
number of adverse health outcomes such as increased waist
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circumference, blood pressure and blood glucose, and lipid
profiles [9]. It is becoming clearer that not only do we
need to encourage people, particularly young people, to get
involved in traditional forms of physical activity, but we also
need to encourage people to engage in more active forms
of entertainment in their leisure time, rather than the more
sedentary types of behaviour.

Screen time can account for a large proportion of the time
awake spent being physically inactive [10] and includes any
activity in which a person is viewing images on a screen,
whether it is a television, a computer screen, or a hand-
held video game device. However, the differing nature of
the various types of screen-based activities may make the
dynamics of this relationship ambiguous. There is growing
evidence that not all screen-based activities are created equal
in terms of factors like energy expenditure [11–14], and so they
should not be treated as such when attempting to determine
an accurate picture of levels of physical inactivity in the
community.

The emergence and growing popularity of “exergames”
(video games in which people are required to be physically
active in order to play them) in recent years requires us to be a
littlemore specific when determining levels of sedentary time
and physical activity. Many of these games require extended
periods of moderate levels of activity, similar to walking in
relation to energy expenditure [15–17], and currently this is
not taken into consideration when calculating time spent
being either sedentary or physically active.

The aim of this study was to determine what proportion
of time spent playing video games was actually spent playing
exergames. Using this, it would be possible to calculate
estimates within other data sources as to the amount of
video game time that involves a moderate degree of physical
activity. This would allow us to understand the degree to
which current estimates of physical activity and sedentary
behaviour in the community are not fully representative.

2. Materials and Methods

2.1. Sample. In order to assess the proportion of video game
time spent playing exergames, questions were developed and
contributed to the May/June 2010 South Australian Health
Monitor survey, conducted by Population Research and
Outcome Studies (PROS) within the Discipline of Medicine,
the University of Adelaide. Health Monitor is a user-pays
telephone survey system that conducts large representative
surveys of 2000 South Australian households two to three
times a year.

Telephone numbers were selected randomly from the
electronic white pages (EWP). A letter was sent to each
selected household introducing the survey. Only one inter-
view was conducted per household. Where more than one
person aged 18 or over resided in the household, the respon-
dent was the person who was last to have their birthday.
This was a nonreplacement sample, and up to 10 callbacks
were made, if needed, to households to interview the selected
person. Respondents were informed that participation in the
survey was voluntary, that they could choose to not answer

any questions they did not want to, and that they were free to
end the interview at any time. Informed consent was obtained
from the participant before any survey questions were asked.
The May/June 2010 Health Monitor received ethics approval
from the Human Research Ethics Committee, SA Health
(HREC Protocol number 356/03/2013).

The survey was administered using a CATI (computer-
aided telephone interviewing) system whereby respondents’
answers were entered directly into the computer by the inter-
viewer. From the 4900 households selected, 2026 interviews
were conducted with a participation rate of 64.6% and a
response rate of 59.2%. All interviews were conducted by
professional health interviewers from 3/5/2010 to 10/6/2010.
Telephone calls were made between 10:00 a.m. and 8:30 p.m.,
seven days a week.

2.2. Video Game and Exergame Time. Respondents were first
asked how much time they spent playing video games in
general. They were then provided with a definition of the
term “exergames” (“exergames is the term used to describe
video games that incorporate physical activity as part of their
gameplay”) and were then asked how much time they spent
playing those types of games.The data pertaining to children
presented belowwere collected through the adult respondent.
Respondents that indicated that there was a child between 5
and 17 years in the household were asked about the age, sex,
and video game/exergame habits of the last child to have a
birthday in that age range.

2.3. Sociodemographic Items. Demographic questions included
in the survey were on age, sex, area of residence, dwelling
status, country of birth, education level, marital status, gross
annual household income, work status, and number of people
in the household.

2.4. Statistical Analyses. Univariable analyses were per-
formed on the data gathered using SPSS Version 18.0. Data
are weighted by area (metropolitan/country), age, gender,
and probability of selection in the household to the most
recent South Australian population data so that the results
are representative of the South Australian population.

3. Results and Discussion

Overall, 2026 adult respondents were asked about their
gaming habits (specifically, how many hours per day or
per week they spent playing them), and of these 537 gave
additional information regarding the gaming habits of a
child in the household aged between 5 and 17 years. The
demographic characteristics of the respondents are presented
in Table 1, while the age and sex distribution of the children
for whom data regarding video game habits was collected is
displayed in Table 2. The mean age of the adult respondents
was 47.6 (SD 18.5), while themean age of the children was 11.0
(SD 3.8).

Table 3 presents the proportion of adults and children
that spend any time playing video games and the average
amount of time spent playing them. Table 4 highlights the
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Table 1: Demographic characteristics of respondents.

𝑛 % (95% CI)
Sex

Male 990 48.9 (46.7–51.0)
Female 1036 51.1 (49.0–53.3)

Age of respondent
18 to 24 250 12.3 (11.0–13.8)
25 to 34 329 16.2 (14.7–17.9)
35 to 44 366 18.1 (16.5–19.8)
45 to 54 369 18.2 (16.6–19.9)
55 to 64 314 15.5 (14.0–17.1)
65 to 74 200 9.9 (8.6–11.2)
75 and over 199 9.8 (8.6–11.2)

Area
Metropolitan 1446 71.4 (69.4–73.3)
Country 580 28.6 (26.7–30.6)

Income
Up to $20,000 258 12.8 (11.4–14.3)
$20,001–$40,000 310 15.3 (13.8–16.9)
$40,001–$60,000 291 14.4 (12.9–16.0)
$60,001–$80,000 243 12.0 (10.7–13.5)
$80,001–$100,000 221 10.9 (9.6–12.3)
More than $100,000 425 21.0 (19.3–22.8)
Not stated/refused/do not know 277 13.7 (12.3–15.2)

Marital status
Married/living with a partner 1376 67.9 (65.8–69.9)
Separated/divorced 144 7.1 (6.1–8.3)
Widowed 120 5.9 (5.0–7.1)
Never married 382 18.8 (17.2–20.6)

Education
No schooling to secondary 932 46.1 (43.9–48.2)
Trade/certificate/diploma 630 31.1 (29.1–33.1)
Degree or higher 460 22.8 (21.0–24.6)

Country of birth
Australia 1573 77.6 (75.8–79.4)
UK/Ireland 199 9.8 (8.6–11.2)
Other 251 12.4 (11.0–13.9)

Household status
Owned or being purchased by
the occupants 1678 83.2 (81.1–84.4)

Renting 290 14.4 (12.8–15.9)
Retirement village 22 1.1 (0.7–1.7)
Other 28 1.4 (1.0–2.0)

Socioeconomic Indexes For Areas
(SEIFA) 2006

The lowest quintile 362 18.0 (16.4–19.7)
Low quintile 427 21.2 (19.5–23.0)
Middle quintile 367 18.2 (16.6–20.0)
High quintile 390 19.4 (17.7–21.2)
The highest quintile 468 23.2 (21.4–25.1)

Overall 2026 100.0
The weighting of data can result in rounding discrepancies or totals not
adding.

proportion of these respondents that spend at least some
of this time playing exergames and presents the average

Table 2: Demographic characteristics of children in the household
for whom data were collected.

𝑛 % (95% CI)
Age of child

5 to 7 128 23.8 (20.4–27.6)
8 to 10 130 24.3 (20.8–28.1)
11 to 14 151 28.1 (24.4–32.0)
15 to 17 128 23.9 (20.5–27.6)

Gender of child
Male 266 49.5 (45.3–53.7)
Female 269 50.1 (45.9–54.3)
Refused 2 0.4 #

Overall 537 100.0
The weighting of data can result in rounding discrepancies or totals not
adding. #Insufficient cell sizes for statistical tests.

amount of time spent playing these types of games per day.
The average amount of time spent playing video games per
day was 15 minutes (SD 38.9) for adults and 40 minutes
(SD 53.9) for children. Of those that spent any time playing
video games, 24.1% of adults and 42.1% of children reported
spending at least some of that time playing exergames. The
average amount of time spent playing exergames per day was
5 minutes (SD 13.1) for adults and 8 minutes (SD 14.7) for
children.

Based on the means given above, exergames accounted
for 19.9% of the total time that children spend playing video
games; this equates to 11.9 minutes per hour. Similarly, for
adults, exergames accounted for 33.6% of the total time
spent playing video games or 20.2 minutes per hour. Results
indicate that a quarter of all adults and nearly half of all
children that play video games spend at least some of that
time playing exergames. On average, it accounts for a third
of adult video game time and 20% of children’s. The average
amount of time per week spent playing exergames was 35
minutes for adults and an hour for children.

4. Conclusions

This study highlights that a substantial proportion of video
game time is spent playing games that require a light to
moderate amount of physical activity. It could be argued
that the standard practice of asking people how much time
they spend engaged in any kind of screen activity should be
amended to include clarification of what proportion of that
time is spent playing exergames.

There is a growing body of the literature to support the
position that exergames can have a positive effect on the
health and wellbeing of children and adolescents that play
them. It has been observed to increase heart rate [18, 19],
caloric expenditure [20–22], and weight loss, particularly
in the overweight and obese youth [23, 24]. There has also
been evidence to suggest that participation in exergames can
increase the amount of other types of physical activity that
children undertake, while decreasing the total amount of time
spent playing video games overall [25].
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Table 3: Time spent playing video games, for adults and children.

Adults Children
𝑛 % (95% CI) 𝑛 % (95% CI)

Spent any time playing video games
Yes 633 31.3 (29.3–33.3) 429 79.9 (76.3–83.1)
No 1383 68.3 (66.2–70.2) 103 19.2 (16.1–22.8)
Do not know/refused 10 0.5 (0.3–0.9) 5 0.8 (0.3–2.0)

Hours per day playing video games
None 1383 68.3 (66.2–70.2) 103 19.2 (16.1–22.8)
Up to half an hour 358 17.7 (16.1–19.4) 229 42.7 (38.6–46.9)
More than half an hour to an hour 145 7.2 (6.1–8.4) 102 19.1 (16.0–22.6)
More than 1 to 2 hours 80 3.9 (3.2–4.9) 59 11.0 (8.7–14.0)
More than 2 hours 50 2.5 (1.9–3.2) 38 7.1 (5.2–9.6)
Do not know/refused 10 0.5 (0.3–0.9) 5 0.5 (0.3–2.0)

Overall 2026 100.0 537 100.0
𝑚 SD Range 𝑚 SD Range

Mean minutes per day playing video games∗ 15.10 38.866 0–420 40.65 53.857 0–480
The weighting of data can result in rounding discrepancies or totals not adding. ∗ Including those that did not play video games at all.

Table 4: Time spent playing exergames, for adults and children who reported playing video games.

Adults Children
𝑛 % (95% CI) 𝑛 % (95% CI)

Spent any time playing exergames
Yes 149 24.1 (20.9–27.7) 181 42.1 (37.5–46.8)
No 467 75.8 (72.3–79.0) 247 57.6 (52.8–62.1)
Do not know/refused 17 2.7 (1.7–4.2) 1 0.3 #

Hours per day playing exergames
None 467 75.8 (72.3–79.0) 247 57.6 (52.8–62.1)
Up to half an hour 123 19.9 (16.9–23.2) 154 36.0 (31.6–40.6)
More than half an hour to an hour 25 4.1 (2.8–6.0) 23 5.4 (3.6–8.0)
More than 1 to 2 hours 1 0.1 (0.0–0.9) 3 0.7 (0.3–2.1)
Do not know/refused 17 2.7 (1.7–4.2) 1 0.3 #

Overall 617 100.0 429 100.0
𝑚 SD Range 𝑚 SD Range

Mean minutes per day playing exergames 5.07 13.130 0–120 8.1 14.692 0–120
The weighting of data can result in rounding discrepancies or totals not adding. #Insufficient cell sizes for statistical tests.

The strengths of this study include a sound methodology
that enables confidence in the data gathered as being repre-
sentative of the South Australian community. However, it is
acknowledged that the method of using proxy respondents
to gather data on children’s gaming habits is less than ideal.
Directly surveying the children themselves or better yet
monitoring their gaming habits for a period of time would
yield more representative data and increase confidence in the
relative exergame time proportions.

To the best of our knowledge, no other population-based
research has been undertaken to determine what proportion
of screen-based time is spent playing exergames. It remains to
be seen if the association between screen time and undesir-
able health outcomes would hold constant if the distinction
between exergames and other screen-based activities was
factored into calculations. Further research is needed in order

to assess whether those who spend their leisure time playing
exergames display improved health outcomes compared to
those who engage in other, more sedentary, screen-based
activities. This can only be achieved if the accuracy in which
we measure sedentary behaviour is improved [26].

Historically, campaigns to promote physical activity and
also the processes that measure their success have focused
almost exclusively on encouraging people to participate in
the more traditional types of activities (e.g., group sports,
walking, etc.). While these interventions are, and will con-
tinue to be, very important with regard to improving health
outcomes for people, current research suggests the necessity
to widen the focus of such campaigns and processes to
include people’s leisure time activities. As previously stated,
it is becoming clear that the time people spend engaged in
sedentary behaviour is a major contributor to poor health
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outcomes, regardless of their level of activity at other times.
Encouraging them to choose more active types of behaviour
in their leisure time could be an important step towards
dealing with the problem of physical inactivity.

Ethical Approval

Ethical approval for the project was obtained from SA
Health (HREC Protocol no. 356/03/2013). All participants
gave informed consent to be interviewed.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] WHO,Global Recommendations on Physical Activity ForHealth,
World Health Organisation, Geneva, Switzerland, 2010.

[2] F. W. Booth, M. J. Laye, and M. D. Roberts, “Lifetime sedentary
living accelerates some aspects of secondary aging,” Journal of
Applied Physiology, vol. 111, no. 5, pp. 1497–1504, 2011.

[3] WHO, Global Health Risks: Mortality and Burden of Disease
Attributable to SelectedMajor Risks,WorldHealthOrganisation,
Geneva, Switzerland, 2009.

[4] G. Danaei, E. L. Ding, D. Mozaffarian et al., “The preventable
causes of death in the United States: comparative risk assess-
ment of dietary, lifestyle, and metabolic risk factors,” PLoS
Medicine, vol. 6, no. 4, Article ID e1000058, 2009.

[5] H. P. van der Ploeg, T. Chey, R. J. Korda, E. Banks, and A.
Bauman, “Sitting time and all-cause mortality risk in 222 497
Australian adults,” Archives of Internal Medicine, vol. 172, no. 6,
pp. 494–500, 2012.

[6] Medibank Private, The Cost of Physical Inactivity, Medibank
Private Publications, Victoria, Australia, 2008.

[7] Department for Health and Ageing, National Physical Activity
Guidelines for Adults, Canberra, Australia, 1999.

[8] Department for Health and Ageing, Australia’s Physical Activity
Recommendations for 5–12 YearOlds, Canberra, Australia, 2004.

[9] N. Owen, G. N. Healy, C. E. Matthews, and D. W. Dunstan,
“Too much sitting: the population health science of sedentary
behavior,” Exercise and Sport Sciences Reviews, vol. 38, no. 3, pp.
105–113, 2010.

[10] L. L. Hardy, T. Dobbins, M. L. Booth, E. Denney-Wilson,
and A. D. Okely, “Sedentary behaviours among Australian
adolescents,” Australian and New Zealand Journal of Public
Health, vol. 30, no. 6, pp. 534–540, 2006.

[11] L. Lanningham-Foster, T. B. Jensen, R. C. Foster et al., “Energy
expenditure of sedentary screen time compared with active
screen time for children,” Pediatrics, vol. 118, no. 6, pp. e1831–
e1835, 2006.

[12] L. Lanningham-Foster, R. C. Foster, S. K.McCrady, T. B. Jensen,
N.Mitre, and J. A. Levine, “Activity-promoting video games and
increased energy expenditure,” Journal of Pediatrics, vol. 154, no.
6, pp. 819–823, 2009.

[13] B. W. Bailey and K. McInnis, “Energy cost of exergaming:
a comparison of the energy cost of 6 forms of exergaming,”
Archives of Pediatrics and Adolescent Medicine, vol. 165, no. 7,
pp. 597–602, 2011.

[14] R. Maddison, C. Ni Mhurchu, A. Jull, Y. Jiang, H. Prapavessis,
and A. Rodgers, “Energy expended playing video console
games: an opportunity to increase children’s physical activity?”
Pediatric Exercise Science, vol. 19, no. 3, pp. 334–343, 2007.

[15] D. L. Graf, L. V. Pratt, C. N. Hester, and K. R. Short, “Playing
active video games increases energy expenditure in children,”
Pediatrics, vol. 124, no. 2, pp. 534–540, 2009.

[16] A. J. Daley, “Can exergaming contribute to improving physical
activity levels and health outcomes in children?” Pediatrics, vol.
124, no. 2, pp. 763–771, 2009.

[17] L. Bausch, J. Beran, S. Cahanes, and L. Krug, “Physiological
responses while playing Nintendo Wii Sports,” Journal of
Undergraduate Kinesiology Research, vol. 3, no. 2, pp. 19–25,
2008.

[18] V. B. Unnithan, W. Houser, and B. Fernhall, “Evaluation of
the energy cost of playing a dance simulation video game
in overweight and non-overweight children and adolescents,”
International Journal of Sports Medicine, vol. 27, no. 10, pp. 804–
809, 2006.

[19] R. Hindery, Japanese Video Game Helps People Stay Fit and Lose
Weight, Associated Press Worldstream, New York, NY, USA,
2005.

[20] A. Exner, G. Papatheodorou, C. M. Baker, A. Verdaguer, C.
M. Hluchan, and S. L. Calvert, “Solitary versus social gross
motor videogame play: energy expenditure among low-income
African American adolescents,” in Proceedings of the Biennial
Meeting of the Society for Research in Child Development,
Denver, Colo, USA, 2009.

[21] L. Foley andR.Maddison, “Use of active video games to increase
physical activity in children: a (virtual) reality?” Pediatric
Exercise Science, vol. 22, no. 1, pp. 7–20, 2010.

[22] W. Peng, J.-H. Lin, and J. Crouse, “Is playing exergames really
exercising? A meta-analysis of energy expenditure in active
video games,”Cyberpsychology, Behavior, and SocialNetworking,
vol. 14, no. 11, pp. 681–688, 2011.

[23] A. E. Staiano and S. L. Calvert, “Exergames for physical edu-
cation courses: physical, social, and cognitive benefits,” Child
Development Perspectives, vol. 5, no. 2, pp. 93–98, 2011.

[24] A. E. Staiano, A. A. Abraham, and S. L. Calvert, “Adolescent
exergame play for weight loss and psychosocial improvement:
a controlled physical activity intervention,” Obesity, vol. 21, no.
3, pp. 598–601, 2013.

[25] C. Ni Mhurchu, R. Maddison, Y. Jiang, A. Jull, H. Prapavessis,
and A. Rodgers, “Couch potatoes to jumping beans: a pilot
study of the effect of active video games on physical activity
in children,” International Journal of Behavioral Nutrition and
Physical Activity, vol. 5, article 8, 2008.

[26] F. Sithole and P. J. Veugelers, “Parent and child reports of
children’s activity. Statistics Canada, Catalogue no. 82-003-
XPE,” Health Reports, vol. 19, no. 3, pp. 19–24, 2008.



Submit your manuscripts at
http://www.hindawi.com

Stem Cells
International

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

MEDIATORS
INFLAMMATION

of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Behavioural 
Neurology

Endocrinology
International Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Disease Markers

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

BioMed 
Research International

Oncology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Oxidative Medicine and 
Cellular Longevity

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

PPAR Research

The Scientific 
World Journal
Hindawi Publishing Corporation 
http://www.hindawi.com Volume 2014

Immunology Research
Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Journal of

Obesity
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

 Computational and  
Mathematical Methods 
in Medicine

Ophthalmology
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Diabetes Research
Journal of

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Research and Treatment
AIDS

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Gastroenterology 
Research and Practice

Hindawi Publishing Corporation
http://www.hindawi.com Volume 2014

Parkinson’s 
Disease

Evidence-Based 
Complementary and 
Alternative Medicine

Volume 2014
Hindawi Publishing Corporation
http://www.hindawi.com


