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Abstract: Due to the development of the video game industry in recent years, there has been an increase in the
number of video game player and the gaming time. The gaming time increase carries a risk for a behavior disorder
defined as a gaming disorder. At the same time, one of the major negative effects of playing video games is
increasing sedentary lifestyle. Increasing sedentary lifestyle leads to a decrease in physical activity, consequently
both physical and mental health can be affected. Knowing the effects of sedentary lifestyle in individuals with
gaming disorder is important in preventing irreversible health problems and protecting public health. The role of
physical activity is important in preventing a sedentary lifestyle in gaming disorder. It is important to know and
address the importance of physical activity in these individuals, whose physical activity is difficult to encourage.
Therefore, in this review, the possible effects of sedentary lifestyle and physical activity in gaming disorder are
summarized in the light of the literature.
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Gaming disorder is defined as a behavioral disorder characterized by an individual's loss of control
over playing video games, continuing to play video games despite its negative consequences, and
increase in video gaming time1. In recent years, with the prevalence of video games and the growth of
the video game industry, there has been an increase in video game playing times, especially among
adolescents and young adults2. It is emphasized that excessive video game playing affects mental and
physical health and is important for public health3, 4. The prevalence of gaming disorders varies
according to countries and assessments. It is stated that the prevalence is in the between of 0.6%-50%5.
Gaming disorder can be a risk factor for decreased participation in sports and exercise, as well as
not doing sports and exercising regularly can cause gaming disorder 6. It has been reported that there is
negative relationship between the duration of playing video games and exercise. Likewise, negative
relationship has been reported between the duration of video game playing and physical activity in
children and adolescents7. Like other sedentary behaviors, playing video games prevents physical
activity and increases the sedentary lifestyle8, 9.
It has been reported that individuals have increased their playing time after the COVID-19
pandemic10. For this reason, sedentary lifestyle is increasing especially during the pandemic period.
With the sedentary lifestyle brought about by gaming disorder, mental health is affected as well as
physical health. In addition to this, a sedentary lifestyle leads to a decrease in the quality of life 11,12.
It is known that physical activity and exercise are effective on many systems in the body in
reducing sedentary life and reducing the negative effects of sedentary lifestyle13, 14, 15, 16. The purpose of
this review is to explain the possible effects of sedentary lifestyle and physical activity on gaming
disorder.
Effects of sedentary lifestyle in gaming disorder
Physical inactivity is defined as not meeting current physical activity recommendations 17. It has
been reported that physical inactivity and sedentary behavior have become a global problem18. Data
reported from 39 countries show that only 19-23% of 11-13-year-olds achieve the recommended daily
level of moderate-to-vigorous physical activity18. In line with these trends, evidence confirms that the
current generation of children engages in outdoor activity less frequently and of shorter duration than
their parent's generation19. It has been suggested that children's physical activities move away from
outdoor play and towards activities that take place primarily indoors19. Some results show that
sedentary time can cause emotional and mental health problems20. The majority of the total time spent
sedentary consists of sedentary
behaviors spent on the screen 21,22. Increasing on screen time causes
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problems such as deterioration in body composition, sleep problems
and musculoskeletal pain23,24.
Like other sedentary behaviors, playing video games is a factor
that increases physical inactivity9. At the same time, it has been
determined that video games can prevent physical activity by
shortening the time of being physically active8. Time spent in
sedentary activities, such as playing video games, reduces daily
energy expenditure, indicating a causal relationship between sedentary
behaviors and obesity25.
It has been observed that there is a negative relationship between
the duration of online gaming and exercise and physical activity26. It
has been stated that gaming disorder may be a risk factor for decreased
participation in sports and exercise, concurrent, not doing sports and
exercise regularly can cause gaming disorder6.
Individuals with gaming disorder generally lead a sedentary
lifestyle for a long time in a sitting position27. Sedentary behavior is a
risk factor for the development of chronic diseases such as
cardio-metabolic diseases, diabetes, obesity, coronary artery disease,
musculoskeletal disorders and some types of cancer 28,29,30 The results
of the studies showed that two-hour increase in sedentary behavior
increases the risk of obesity by 5%, diabetes by 7% and increases the
risk of musculoskeletal disorders31.
It has been stated that the exercise capacity of those who spend on
the screen time for more than 4 hours decreases significantly and is
lower than the individuals who spend on the screen time for less than
2 hours32. In addition, it is reported that after the COVID-19
pandemic, there has been an increase in the time spent on the screen of
individuals10. Specially dependent on the time spent on the screen, an
increase in the risk of obesity and a decrease in physical health were
found24.
Neck-shoulder and low back pain are common in adolescents who
constantly use computers to play video games32. It has been reported
that there is a relationship between musculoskeletal symptoms and
computer use in adolescents. Headache, neck pain, shoulder pain and
low back pain were more common in computer users33,34. The findings
of various studies show that computer use causes pain not only in the
neck-shoulder and back regions, but also in the hands, fingers, wrists,
eyes and head35,36. It has been indicated that 16% of young individuals
using computers have pain in the neck or back region. In addition, it
has been stated that children have impaired functionality in daily life
due to musculoskeletal pain37. Musculoskeletal pain, especially
headache, neck pain and shoulder pain, is another factor that reduces
the quality of life in gaming disorder37.
Physical activity in gaming disorder
Physical activity and exercise are recommended as a prevention
strategy in gaming disorder In particular, it has been indicated that
individuals should be encouraged to increase outdoor activities and to
engage in sports activities fit for the person11, 13.
The level of participation in exercise and sports affects the level of
gaming disorder. In parallel, individuals with low levels of physical
activity were reported to have more game disorder symptoms than
individuals with high levels of physical activity6. In addition, a long
duration of sedentary lifestyle reduces the benefits of physical
activity38.
Many studies have indicated that positive relationship between
physical activity and the physical, emotional, mental and social health
of children and adolescents39. Exercise and physical activity provide
physiological benefits in the whole body, especially in the
cardiovascular system and peripheral muscles40. In addition, it is
known that exercise and physical activity improve cognitive and
mental health, reduce anxiety and depression and provide behavioral
changes in individuals41, 42. In particular, sedentary life causes

individuals to lack self-confidence and to be self-enclosed while
exercise and physical activity increase the internal motivation of
individuals and improve their physical behaviors43. Considering these
effects of exercise, Its benefits have also been proven in anxiety, stress
and emotional disorder accompanied by negative thoughts affecting
the inner world of individuals44. In order to reduce these mental health
effects, moderate or high-intensity aerobic exercises have been
recommended and have been shown to reduce major depression in
young individuals45.
In the World Health Organization (WHO) physical activity guide;
recommended at least 60 min/day of moderate to vigorous mostly
aerobic physical activity, for children and adolescents. For adults to do
at least 150-300 minutes of moderate-vigorous exercise or at least
75-150 minutes of vigorous aerobic physical activity per week17. In its
simplest form, there are studies suggesting moderate physical activity
to reduce the negative effects of sedentary lifestyle13,46.
Some alternative exercise has been reported, especially in
individuals who have difficult sports and exercise habits. Some of
these studies have suggested active video game exercise (exergame)
approaches47,48. Active video game or video-based exercise
(Exergame) are video games that encourage the physical movement of
players, involving the transfer of body movements to game
commands49. Exergame shows similar effects to traditional exercises
because they can expend energy50. In general, it is thought that
exergame can be an effective exercise used to increase energy
consumption equivalent to light and moderate physical activity50.
In the literature, it has been found that Exergame improves
cardiovascular endurance and increases muscle strength in sedentary
individuals51,52. It has also been stated that exergame can be used as
aerobic physical activity53. By providing new alternatives for
exercises, exergame can help people lead a healthier lifestyle.
Exergame can be advantageous especially by increasing internal
motivation in young individuals, increasing the individual's
participation in exercise training by feeling themselves in the game,
providing pleasure from physical activity, providing visual feedback,
performing balance training, being applied in the home environment,
and increasing the harmony that cannot be achieved with traditional
exercises52.
Conclusion
As the playing video game time increases, the level of gaming
disorder and sedentary life increases. Increasing the sedentary lifestyle
accompanies many health problems. Encouraging physical activity in
gaming disorder can prevent occur problems. At the same time,
physical activity is needed to increase the quality of life of these
individuals. In gaming disorder, which it is difficult to increase
physical activity, different exercise approaches such as exergame can
be used as an exercise approach. In this way, it can be used to
encourage individuals to engage in regular physical activity and can
support the development of regular exercise habits. Further studies on
physical activity and different exercise approaches in gaming disorder
will help to reduce the effects of sedentary lifestyle in these
individuals.
Authors note
This review is based on the general information section of the
doctoral thesis entitled “Investigating the Effects of Video-Based and
Aerobic Exercise Trainings on Functional Capacity, Physical Fitness
and Level of Gaming Disorders”. None of the authors has conflict of
interest
Conflict of interest
The authors declare that there are no conflict of interests.

69

Practice. 2017;8(13):39-43).
Financial disclosure
The authors declared that this study has received no financial 23. Tremblay, M. S., LeBlanc, A. G., Kho, M. E., Saunders, T. J., Larouche,
R., Colley, R. C., et al. Systematic review of sedentary behaviour and
support.

REFERENCES
1.

2.

3.
4.

5.

6.

7.

8.

9.

10.

11.
12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Ko, C. H., Lin, H. C., Lin, P. C., & Yen, J. Y. Validity, functional
impairment and complications related to Internet gaming disorder in the
DSM-5 and gaming disorder in the ICD-11. Australian & New Zealand
Journal of Psychiatry. 2020;54(7):707-718.
Czincz, J., & Hechanova, R. Internet addiction: Debating the
diagnosis. Journal of Technology in Human Services. 2009;27(4):257272.
D Griffiths, M., J Kuss, D., & L King, D. Video game addiction: Past,
present and future. Current Psychiatry Reviews. 2012;8(4):308-318.
Chuang, Y. C. Massively Multiplayer Online Role-Playing
Game-Induced Seizures: ANeglected Health Problem in Internet
Addiction. CyberPsychology & Behavior. 2006;9(4):451-456.
Paulus, F. W., Ohmann, S., Von Gontard, A., & Popow, C. Internet
gaming disorder in children and adolescents: a systematic
review. Developmental Medicine & Child Neurology. 2018;60(7):645659.
Henchoz, Y., Studer, J., Deline, S., N’Goran, A. A., Baggio, S., & Gmel,
G. Video gaming disorder and sport and exercise in emerging adulthood:
A longitudinal study. Behavioral Medicine. 2016;42(2):105-111.
Pearson, N., Braithwaite, R. E., Biddle, S. J., Van Sluijs, E. M., & Atkin,
A. J. Associations between sedentary behaviour and physical activity in
children and adolescents: a meta‐analysis. Obesity Reviews. 2014;15
(8):666-675.
Ballard, M., Gray, M., Reilly, J., & Noggle, M. Correlates of video game
screen time among males: body mass, physical activity, and other media
use. Eating Behaviors. 2009;10(3):161-167.
Mutz, D. C., Roberts, D. F., & Vuuren, D. V. Reconsidering the
displacement hypothesis: television's influence on children's time
use. Communication Research. 1993;20(1):51-75.
King, D. L., Delfabbro, P. H., Billieux, J., & Potenza, M. N. Problematic
online gaming and the COVID-19 pandemic. Journal of Behavioral
Addictions, 2020;9(2):184-186.
King, D., & Delfabbro, P.. Internet gaming disorder: Theory, assessment,
treatment, and prevention. Academic Press, p. 163-236; 2018
Gopinath, B., Hardy, L. L., Baur, L. A., Burlutsky, G., & Mitchell, P.
Physical activity and sedentary behaviors and health-related quality of life
in adolescents. Pediatrics. 2012;130(1):e167-e174.
Júdice, P. B., Silva, A. M., Berria, J., Petroski, E. L., Ekelund, U., &
Sardinha, L. B. Sedentary patterns, physical activity and health-related
physical fitness in youth: a cross-sectional study. International Journal of
Behavioral Nutrition and Physical Activity. 2017;14(1):25.
Çabuk, R., Çayir, H., Yildiz, M., Onat T., Cincioğlu, G., Adanur, O., et
al. Effects of Exercise on Physiological Systems: Systematic
Review. Journal of Halal Life Medicine. 2020;2(1):26-43.
Hong, J. S., Kim, S. M., Kang, K. D., Han, D. H., Kim, J. S., Hwang, H.,
et al. Effect of physical exercise intervention on mood and frontal alpha
asymmetry in internet gaming disorder. Mental Health and Physical
Activity. 2020;18:100318.
Ballard, M., Gray, M., Reilly, J., & Noggle, M. Correlates of video game
screen time among males: body mass, physical activity, and other media
use. Eating Behaviors, 2009;10(3), 161-167.
Bull, F. C., Al-Ansari, S. S., Biddle, S., Borodulin, K., Buman, M. P.,
Cardon, G., et al. World Health Organization 2020 guidelines on physical
activity and sedentary behaviour. British Journal of Sports
Medicine. 2020;54(24):1451-1462.
Hallal, P. C., Andersen, L. B., Bull, F. C., Guthold, R., Haskell, W.,
Ekelund, U., et al. Global physical activity levels: surveillance progress,
pitfalls, and prospects. The lancet. 2012;380(9838):247-257.
Bassett, D. R., John, D., Conger, S. A., Fitzhugh, E. C., & Coe, D. P.
Trends in physical activity and sedentary behaviors of United States
youth. Journal of Physical Activity and Health. 2015;12(8):1102-1111.
Teychenne, M., Costigan, S. A., & Parker, K. The association between
sedentary behaviour and risk of anxiety: a systematic review. BMC Public
Health. 2015;15(1):1-8.
LeBlanc, A. G., Katzmarzyk, P. T., Barreira, T. V., Broyles, S. T.,
Chaput, J. P., Church, T. S., et al. Correlates of total sedentary time and
screen time in 9–11 year-old children around the world: the international
study of childhood obesity, lifestyle and the environment. Plos One.
2015;10(6):e0129622.
Akindutire, I. O., & Olanipekun, J. A. Sedentary Life-Style as Inhibition
to Good Quality of Life and Longevity. Journal of Education and

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

health indicators in school-aged children and youth. International Journal
of Behavioral Nutrition and Physical Activity. 2011;8(1):98.
Männikkö, N., Ruotsalainen, H., Miettunen, J., Pontes, H. M., &
Kääriäinen, M. Problematic gaming behaviour and health-related outcomes: A systematic review and meta-analysis. Journal of Health
Psychology. 2020;25(1):67-81.
DeMattia, L., Lemont, L., & Meurer, L. Do interventions to limit
sedentary behaviours change behaviour and reduce childhood obesity? A
critical review of the literature. Obesity Reviews. 2007;8(1):69-81.
Pearson, N., Braithwaite, R. E., Biddle, S. J., van Sluijs, E. M., & Atkin,
A. J. Associations between sedentary behaviour and physical activity in
children and adolescents: a meta‐analysis. Obesity Reviews. 2014;15
(8):666-675.
Mihara, S., & Higuchi, S. Cross‐sectional and longitudinal
epidemiological studies of Internet gaming disorder: A systematic review
of the literature. Psychiatry and Clinical Neurosciences. 2017;71(7):425444.
Tremblay, M. S., Colley, R. C., Saunders, T. J., Healy, G. N., & Owen,
N. Physiological and health implications of a sedentary lifestyle. Applied
Physiology, Nutrition, and Metabolism. 2010;35(6):725-740.
Gerr, F., Marcus, M., Ensor, C., Kleinbaum, D., Cohen, S., Edwards, A.,
et al. A prospective study of computer users: I. Study design and
incidence of musculoskeletal symptoms and disorders. American Journal
of Industrial Medicine. 2002;41(4): 221-235
Thorp, A. A., Owen, N., Neuhaus, M., & Dunstan, D. W. Sedentary
behaviors and subsequent health outcomes in adults: a systematic review
of longitudinal studies, 1996–2011. American Journal of Preventive
Medicine. 2011;41(2):207-215.
Hu, F. B., Li, T. Y., Colditz, G. A., Willett, W. C., & Manson, J. E.
Television watching and other sedentary behaviors in relation to risk of
obesity and type 2 diabetes mellitus in women. JAMA. 2003;289
(14):1785-1791
Hakala, P. T., Saarni, L. A., Punamäki, R. L., Wallenius, M. A., Nygård,
C. H., & Rimpelä, A. H. Musculoskeletal symptoms and computer use
among Finnish adolescents-pain intensity and inconvenience to everyday
life: a cross-sectional study. BMC Musculoskeletal Disorders. 2012;13
(1):41.
Torsheim, T., Eriksson, L., Schnohr, C. W., Hansen, F., Bjarnason, T., &
Välimaa, R. Screen-based activities and physical complaints among
adolescents from the Nordic countries. BMC Public Health. 2010;10
(1):324.
Alexander, L. M., & Currie, C. Young people's computer use:
implications for health education. Health Education. 2004;104(4):254161
…………………………………………………………………………..
Palm, P., Risberg, E. H., Mortimer, M., Palmerud G., Toomingas A.,
Tornqvist E. W. Computer use, neck and upper-extremity symptoms,
eyestrain and headache among female and male upper secondary school
students. Scandinavian Journal of Work, Environment & Health. 2007;
(3):33-41
Hakala, P. T., Saarni, L. A., Ketola, R. L., Rahkola, E. T., Salminen, J. J.,
& Rimpelä, A. H. (2010). Computer-associated health complaints and
sources of ergonomic instructions in computer-related issues among
Finnish adolescents: A cross-sectional study. BMC Public
Health. 2010;10(1):1-8.
Breen, R., Pyper, S., Rusk, Y., & Dockrell, S. An investigation of
children's
posture
and
discomfort
during
computer
use. Ergonomics. 2007;50(10):1582-1592.
Brownson, R. C., Boehmer, T. K., & Luke, D. A. Declining rates of
physical activity in the United States: what are the contributors?. Annual
Review of Public Health. 2005;26:421-443.
Janssen, I., & LeBlanc, A. G. Systematic review of the health benefits of
physical activity and fitness in school-aged children and
youth. International Journal of Behavioral Nutrition and Physical
Activity. 2010;7(1):40.
Penedo, F. J., & Dahn, J. R. Exercise and well-being: a review of mental
and physical health benefits associated with physical activity. Current
Opinion In Psychiatry. 2005;18(2):189-193.
Saxena, S., Van Ommeren, M., Tang, K. C., & Armstrong, T. P. Mental
health benefits of physical activity. Journal of Mental Health. 2005;14
(5):445-451.
Warburton, D. E., Nicol, C. W., & Bredin, S. S. Health benefits of
physical activity: the evidence. Canadian Medical Association
Journal. 2006;174(6):801-809.

70

43. Gerber, M., Minghetti, A., Beck, J., Zahner, L., & Donath, L. Sprint
interval training and continuous aerobic exercise training have similar
effects on exercise motivation and affective responses to exercise in
patients with major depressive disorders: a randomized controlled
trial. Frontiers In Psychiatry. 2018;9:694.
44. Legrand, F. D., Ory, E., & Herring, M. P. Evaluation of a brief interval
exercise training (IET) intervention for first-time prisoners with elevated
anxiety symptoms. Anxiety, Stress, & Coping. 2020;33(5):581-589.
45. Kvam, S., Kleppe, C. L., Nordhus, I. H., & Hovland, A. Exercise as a
treatment for depression: a meta-analysis. Journal of Affective
Disorders. 2016;202:67-86.
46. Kokkinos, P., & Myers, J. Exercise and physical activity: clinical
outcomes and applications. Circulation. 2010;122(16):1637-1648).
47. Maloney, A. E., Bethea, T. C., Kelsey, K. S., Marks, J. T., Paez, S.,
Rosenberg, A. M., et al. A pilot of a video game (DDR) to promote
physical activity and decrease sedentary screen time. Obesity. 2008;16
(9):2074-2080.
48. Douris, P. C., McDonald, B., Vespi, F., Kelley, N. C., & Herman, L.
Comparison between Nintendo Wii Fit aerobics and traditional aerobic
exercise in sedentary young adults. The Journal of Strength &
Conditioning Research, 2012;26(4):1052-1057.
49. Osorio, G., Moffat, D. C., & Sykes, J. Exergaming, exercise, and gaming:
Sharing motivations. Games For Health: Research, Development, and
Clinical Applications. 2012;1(3):205-210.
50. Peng, W., Lin, J. H., & Crouse, J. Is playing exergames really exercising?
A meta-analysis of energy expenditure in active video
games. Cyberpsychology, Behavior, and Social Networking. 2011;14
(11):681-688.
51. Roopchand-Martin, S., Nelson, G., Gordon, C., & Sing, S. Y. A pilot
study using the XBOX Kinect for exercise conditioning in sedentary
female university students. Technology and Health Care. 2015;23(3):275
-283.
52. Douris, P. C., McDonald, B., Vespi, F., Kelley, N. C., & Herman, L.
Comparison between Nintendo Wii Fit aerobics and traditional aerobic
exercise in sedentary young adults. The Journal of Strength &
Conditioning Research. 2012;26(4):1052-1057.
53. Polechoński, J., Dębska, M., & Dębski, P. G. Exergaming can be a health
-related aerobic physical activity. BioMED Research International. 2019

71

