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Abstract

Regular physical activity plays a vital role in supporting physical, mental, and social well-
being, particularly among younger populations. However, rapid technological advancements
and the growing popularity of digital entertainment have led to increasingly sedentary
lifestyles. Pokémon GO, an augmented reality (AR) game, has emerged as a potential tool to

counteract this trend by encouraging outdoor activity and real-world social interaction.



Despite numerous studies indicating positive effects of the game on physical activity, mental
health, and social engagement, the existing research remains fragmented. This umbrella
review aims to synthesize current evidence on the public health impact of Pokémon GO. By
analyzing findings from systematic reviews, meta-analyses, and literature reviews, this study
provides a comprehensive evaluation of the game’s influence on health-related behaviors. The
review highlights Pokémon GO's potential to promote physical activity and social
connectivity, while also acknowledging the need for further standardized, long-term studies to

fully understand both its benefits and associated risks.

Key words: Augmented Reality Games, Pokémon GO, Physical Activity, Mental Health,

Social Interactions

1. Introduction:

Regular physical activity is crucial for maintaining overall health and well-being, particularly
among young individuals. The World Health Organization (WHO) recommends at least 150—
300 minutes of moderate-intensity aerobic activity per week for adults and a minimum of 60
minutes of physical activity daily for children and adolescents to support cardiovascular
health, muscle strength, and mental well-being'. Studies have shown that engaging in regular
exercise reduces the risk of obesity, cardiovascular diseases, depression, and anxiety, while
also promoting cognitive function and social engagement?*. Additionally, physical activity is
an essential component of a balanced lifestyle, providing an enjoyable way to spend leisure

time while fostering interpersonal interactions®.

However, in recent years, technological advancements and the widespread availability of

computer games have contributed to increasingly sedentary lifestyles, particularly among



young people?. In today's world dominated by the world of computers, we have transferred
our world of work, entertainment, social contacts to digital reality. © This translates into a
reduction in our overall physical activity’. Not only does it suffer, but it also causes the spread

of mental disorders and limited social contacts.®

Pokemon go is a computer game distributed all over the world, which uses augmented
reality.® It is a system that connects the real world with the computer-generated one®. In its
debut year, it collected 232 million'?, in 2024 97 464 163 users still play!!. Already in 1992,
two scientists - T. Coudell and D. Mizell used the first term "augmented reality". ! Their
invention may turn out to be a bridge thanks to which we will more often move from the
virtual to the real world. In recent years, a number of works have been created suggesting that
the game Pokémon go has a positive effect on our physical activity.!*!7 In terms of the impact
on our well-being, mental health, and social connections, players’ social interactions and their

mood/affect, memory, and attention in specific social groups improved.'”

Despite the growing body of research exploring the health benefits of Pokémon GO, the
available studies remain fragmented and insufficient in providing a comprehensive
assessment of its overall public health impact!®!°. While systematic reviews, narrative reviews,
and original studies have addressed different aspects of the game’s influence on physical
activity, mental health, and social interactions, no study has yet synthesized these findings
into a single, cohesive evaluation. Recognizing this gap, the authors decided to conduct an
umbrella review to systematically compile and analyze the existing evidence, offering a broad
yet detailed perspective on the potential benefits and risks of Pokémon GO as an augmented

reality game that promotes physical and mental well-being.
2. Methods:

In our analysis, we searched databases such as pubmed, scopus, Web of Science, iCochrane
Library, Ebsco. Google Scholar, CINAHL, SPORTDiscus, PsycInfo. In the given databases,

we found 147 articles, the search was carried out using the Boolean technique 2 - "AND",

n.n

"OR" and "NOR using the words "pokemon go", "physical activity", "mental health" "social
contact" from 3 different studies, a total number of 5,609,041 participants was obtained '*-16.

The age of the study participants ranged from 5 years to over 60 years. '*-'7 We decided to

13,14,16,17

include in our work meta-analyses and review papers. From the presented press



reviews, we managed to distinguish 3 systematic reviews, '»142! 1 meta-analysis '3 and 1
literature review!”. Data were collected from regions all over the world, almost all continents
such as Europe, Americas, Near and Far East Asia, no papers were found from Africa and
Australia and assessed '»!371721 | Data from all articles were published between 2016 and
2024 131721 GRADE (Grading of Recommendations, Assessment, Development, and
Evaluations) ?> is a framework for developing and presenting evidence summaries and
provides a systematic approach to formulating recommendations for clinical practice. We
analyze whether playing Pokémon had a positive effect on all aspects: Physical activity,

Social contacts, Mental health.

3. Results:

To sum up the 4 studies taken, we have placed the collected data in the table below. The
number of studies from each systematic review is given in brackets. The age of participants
and the country of origin of the studies have been omitted from the table. The age of patients
has been omitted because in different studies it ranged from 5 to 65 years. The studies came
from many countries and continents. Some studies did not assess physical activity itself,
without any impact on social interactions and mental health. In the given studies, different

terms were used for social interactions, where they were collected as one collective aspect.

Table 1.

Liang Lee Khamzina Piqueras
year 2023 2021 2020 2024
number of studies 10 36 17 12
intervention time 6-10week 60min-9mon | 60 min-10week | no info
number of participants 2 548 38724 33108 9 866
sample size 13 to 944 301 to 999 no info no info




poz (6) poz(19) poz(17) poz(2+3?)

questionnaire | questionnaire |nr of steps nr of steps

1week till 2mon | 1-4week no info no info

poz(1) poz(1) no info no info

no info no info no info poz(1)

no info poz(11) no info no info

poz(4) poz(9) no info no info

poz(2) poz(7) no info poz(1)

poz(1) 0 no info neg(2)

0 2 0 no info

5 11 7 no info

5 23 10 no info

The presented results clearly indicate a positive effect on physical activity. However, only 2
studies showed a positive long-term effect. The only objective method to increase physical

activity was the number of steps and the questionnaires remain quite subjective.

Many aspects such as social interactions or psychological issues are also described by

subjective questionnaires.



When it comes to mental health aspects, many studies reported very different aspects. There is
no unified single aspect of the study. The level of anxiety (e.g. before leaving the house),

stress level, affect, well-being were examined. But collectively they show a positive effect.

Numerous studies examined social interactions and most of them showed a positive effect of

Pokemon Go on this aspect.

It is also worth mentioning that a negative effect was also presented in terms of gaming

disorders, although 1 study showed a positive effect.

4. Discussion:

Due to the decreasing amount of physical activity in our lives,? the transfer of our lives to the
digital sphere 2 and the disorders associated with it, we are looking for possible solutions.
Designing modern games has become extremely helpful at a time when there is an increasing
percentage of obese people?* and people with mental disorders around the world. The great
13,15,16,21

advantage of the Pokémon game is that it brings fun and supports physical activity.

Where traditional games convince players to stay at home.

Our umbrella review aimed to evaluate the results from around the world,!>!>1¢ the best works
and show that we should take steps to increase the number of games in augmented reality. We
tried to show that such games have a positive impact on our mental health and physical
activity. Physical activity was measured in many different ways, such as subjective

1321 and by an application counting the number of steps 416, All of them showed that

surveys
there is a positive effect on physical activity '*!>1621 "but attention is paid to the subjective
assessment of the study group and to the dangers associated with the game, for example
driving a car while playing or not paying attention to the traffic lanes. A positive aspect was

13,16,21

also found on Affect and mood, well-being, social interactions. One study found a

negative effect on gaming-related disorders'®.



The study is not without limitations. Many studies used subjective surveys to assess

132125 ysing step counts from wearable watches as a quantitative measure of

outcomes,
physical activity, which do not yet have published validity reports >. It is worth adding that

few studies were conducted with a randomized, blinded design.
5. Conclusion:

The variety of studies conducted leads us to conclude that they must be evaluated with caution.
Future studies on augmented reality should be conducted with a standardized scale for
physical activity and psychological aspects. It would be worthwhile to add that studies assess
the time point of physical activity and improvements in interpersonal interaction and mental

health, in the short term and the long term.
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