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Abstract

It is rare for a game to become such a phenomenon
that almost 300 scientific papers are published about it
in a span of three years. However, that is the case with
the location-based game Pokémon GO. The game has
been praised as a solution to the global inactivity crisis,
but also criticized, for example, for only increasing
physical activity in the short term. In order to gather
together the findings of previous studies, a systematic
literature review was conducted. Initially, 277 scientific
articles which contained the term “Pokémon GO’ in the
title or the abstract were discovered. After categorizing
the articles and removing those which did not focus
on the effects Pokémon GO has on physical activity,
20 empirical studies remained. A majority (60%) of
the studies showed an increase in the number of daily
steps taken, whereas 30% of studies reported only short
term improvements which diminished soon after. The
beneficial effects were found to manifest more strongly
on physically inactive individuals and were linked to
playing retention. Furthermore, the results revealed that
(1) most data used in studies is from 2016, after which
the game has drastically changed and (2) longitudinal
studies spanning over the course of a year are missing.

1. Introduction

The aim of this study is to investigate the effects
of playing the location-based game (LBG) Pokémon
GO on physical activity via synthesizing findings from
previous studies. Pokémon GO is a smartphone
application which requires a data connection and a
GPS-signal to work. The goal of the game is to move
around in the real world collecting different Pokémon,
and since its launch in summer 2016, the game has
maintained a strong player base despite the initial
enthusiasm dying out [1]. As of spring 2019, it is still
by far the most popular LBG on both iOS and Android
platforms [2]. Besides the direct influence the game
has on its player, the actions players take in Pokémon
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GO are not confined within the game, but influence
reality as the game is played in the real world [3].The
novelty and popularity of the game has also sparked
the interest of academia, with, for example, Scopus
currently as of 22th of August having indexed 300
scientific publications where the term ‘“Pokémon GO”
appears in the title or the abstract. Pokemon GO has
been studied by multiple disciplines such as psychology
[4], system sciences [5], law [6], business [7] digital
media [8], health [9, 10], geography [11], education
[12, 2] and computer science [13, 14] among others.

Figure 1. A screenshot from the main Pokeémon

capture minigame of Pokémon GO

Pokémon GO can be regarded as a health behavior
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change support system (HBCSS) [15, 16], as, for
example, a study observing Pokémon GO players for
a period of 10 months showed a substantial increase
in physical activity [17]. However, the game is
not a traditional health application in the sense that
it is designed for entertainment [18]. The main
user interface of the game shows a real map, based
on OpenStreetMaps, which is skinned to match the
graphics of the game. The player character appears
on this map, and its location matches the real world
location of the player. The main gameplay consists
of navigating to points of interest (Pols) which appear
on the map when the player is in their proximity [19].
Upon reaching a Pol, the game app allows the player to
interact with it. Pokémon GO currently has three types
of Pols: pokéstops, gyms and pokémon. The first two
correspond to real world objects, for example, libraries,
churches and statues, whereas pokémon spawns are
seemingly more random, and not tied to any specific real
world objects [13]. When clicking a Pokémon spawn,
a catch minigame shown in Figure 1 emerges. After
completing the minigame, the player is returned to the
main map interface.

In addition to navigating to Pols, Pokémon GO
includes eggs which are hatched by walking a certain
distance with them in an incubator and a buddy
pokémon which also needs to be walked with. The
main mechanisms the game provides for exercise can
thus be summarized as (1) moving around to find Pols,
(2) navigating to Pols and (3) walking to hatch eggs
and to gain buddy candy. All three mechanics consists
of moving, and despite Pokémon GO restraining the
speed limit of moving to roughly 30km/h, there are no
further limitations to how the player moves. Thus, it
can be either walking, running, cycling, driving etc.
[20]. Unlike many other exergames [21], Pokémon
GO does not specifically tell the user to exercise, but
simply provides gameplay which subtly encourages it.
However, recent updates to Pokémon GO have added
game mechanics which directly reward walking. The
game now provides players feedback of how much they
walk per week, and reward them for exercise [22]. These
kinds of changes have brought the game closer to typical
HBCSSs [16, 23].

2. Background

2.1. The Predecessors of Pokémon GO

Pokémon GO is not the first exergame [24] or
HBCSS [16] in the Pokémon franchise. The remakes
of the 2nd Generation Pokémon games, Heart Gold and
Soul Silver, were published in autumn 2009 in Japan

and then later in spring 2010 in the rest of the world for
the handheld device NintendoDS [25]. Even though the
games themselves were not influenced by the movement
or the location of the player, the games shipped with
a special device called Pokéwalker, which was able
to count the users’ steps via a simple accelerometer
[26]. The players could load a pokémon into the
Pokéwalker, and level it up by walking around, which
resulted in some scholars referring to Heart Gold and
Soul Silver as the first exergame (game for exercise)
in the Pokémon franchise [27]. Compared to Pokémon
GO, the Pokéwalker of Heart Gold and Soul Silver was
a simple device. It had very limited interaction and
feedback capabilities and was not a standalone game.
Regardless it managed to utilize the digital world of
Pokémon in motivating players to go out and exercise.
[26]

A pedometer like Pokéwalker has not been the
only attempt prior to Pokémon GO Nintendo made
to encourage players to being physically active. For
example, the Nintendo handheld console, Nintendo3DS,
which was released in early 2011, came with a special
software called StreetPass, which detected nearby
fellow 3DS users and automatically sent a greeting to
them. 3DS users would benefit from meeting nearby
people by gaining puzzle pieces and credits for various
minigame [28]. Studies found that the StreetPass feature
managed to enrich the gaming experience and increased
the sense of belonging to a community and the majority
of 3DS users reported that they take the device with
them when travelling in order to get StreetPass hits
[29]. These findings indicate that social in-game events
can also serve as a motivator for players to go out
and exercise. The design of Pokémon GO currently
incorporates several social elements: (1) raids, where
up to 20 players team up to defeat a strong foe [30],
(2) trading, where two players get together to trade
pokémon (3) PvP battles, where two players can face
each other in synchronous combat and (4) standard gym
battles, where players from the same team can work
together to conquer special Pols called gyms [22].

In fact, encouraging people to get together has been
a part of the main series Pokémon games ever since
Pokémon Red and Green were first published in 1996 in
Japan [25]. With each generation in the main series of
Pokémon games, up to at least generation 4, new ways
encouraging players to meet in the real world to play
together have been added:

* Red and Blue featured link cable trading
* Silver and Gold added mystery gifts

e Ruby and Sapphire added Secret Bases which
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could be exchanged between players when
interacting in the real world

* Diamond and Pearl added odd keystone quests
in an underground world which could be played
together

The social elements in these games serve at least two
purposes. Firstly, players are encouraged to get together
and travel to meet each other. Secondly, the social
connections increase a sense of belonging and provide
further motivation to play [31]. Furthermore, the world
of Pokémon has reportedly inspired the imagination of
children as it has been incorporated in their playground
playing [32]. Social elements in exergames have been
found to increasing exercise and helping players become
more active in general [33, 31, 34]. This is true also for
Pokémon GO, where social gaming motives have been
found to correlate with derived health benefits, including
physical activity and social well-being [35, 36, 37, 38].

2.2. Other Location-based Health Apps

Pokémon GO is by no means the only game in the
market which has aimed to increase physical activity for
players [39]. It is in fact not even the first location-based
game to do so, as, for example, Ingress [40, 41, 42] and
Zombies, Run! [43, 44] are its predecessors. From the
two games, Ingress is more similar to Pokémon GO,
as both games rely on a real world map based user
interface and gameplay consists of navigating to Pols
[13, 45]. Zombies, Run!, however, creates gameplay
based on the users’ movement, primarily running, and
the main feedback while playing is audio, highlighting
the exergame design where running is not interrupted
at any point by having to look at a smartphone screen
[44]. Omitting visual feedback from the gameplay
does have its perks when focusing on exercise, but
the game can become less engaging as a result. In
fact, a newer LBG zombie game, which does include
audiovisual feedback, The Walking Dead: Our World,
has recently bypassed Zombies, Run! in popularity [2].
It is worth noting that exergames can in theory be both
engaging and also maintain effective physical exercises
[46]. Even if an engaging exergame would not motivate
towards short term effective physical activity, it can have
longer lasting health benefits, especially for otherwise
physically inactive individuals, as players will keep on
playing the game longer[47].

In addition to smartphone games and apps, gamified
exercise systems based on wearable technology have
been developed [48, 49]. The benefit of these solutions
is that they do not get in the way of exercise by
requiring attention to a smartphone screen [27], instead,

they provide an additional layer of gamification to the
exercise to further boost motivation towards it [50].
However, critical studies on long-term effects the use
of wearable technologies have on weight loss indicate
that in fact, wearable technologies might have a slight
negative effect or no effect at all on long term weight
loss [51]. However, Pokémon GO has been found
to have the potential of activating physically inactive
individuals with no prior motivation to exercise [9, 47].
In addition to being playable on the smartphone, the
game also provides wearable technology to support
exercise and ensure that players do not have to look at
the screen while walking, namely the Pokémon Go Plus
wristband and the Pokéball plus [14].

2.3. Motivational Factors in Pokémon GO

The motivational reasons for playing Pokémon GO
are complex [5, 52, 53] and motivation and engagement
in the game correlate with health benefits derived
from playing [35]. Early studies identified catching
Pokémon and completing the pokédex, (a library of
found pokémon), to be more intrinsically motivating
than battling elements [52], however, the game has
changed a lot since then with many new features such
as raid battles [30], trading and PvP being added
[22]. Generally studies understand that as players enjoy
playing Pokémon GO, and playing the game requires
a great deal of exercise, therefore naturally the more
engaged players are with the game, the more they will
exercise [35].

Exergames can have physical, social and cognitive
benefits [54], however these benefits never emerge
unless players are engaged and committed to playing.
In Pokémon GO, users derive gratification from, at least,
being outdoors, challenge, competing, socializing, ease
of use, game enjoyment and nostalgia [5]. Nostalgia
and childhood dreams of becoming Pokémon trainers
have been found to have played a big role, at least in
the early moments after the launch of Pokémon GO,
on its popularity [7]. After the initial hype died off,
players who were motivated by in-game features kept
on playing while those who were more concerned with
the general game quality stopped playing. Interestingly,
personality traits have not been found to affect whether
player continues or stops playing Pokémon GO [1].

Pokémon GO design emphasizes social connectivity
in multiple ways, rewarding players for interacting with
each other [37, 38]. In addition, what brings Pokémon
GO players together is their shared passion for the game
[36]. The formed social networks help players sustain an
interest in the game and can play a role in how enjoyable
the game is [55, 56, 34]. Relationships formed with real
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people can serve as a motivator to go out and exercise
[57] and the multiplayer features can be seen beneficial
especially for long term engagement [58].

2.4. Objectives and Research Problem

Based on previous research, Pokémon GO seems a
promising exergame, as it (1) Reaches demographics
who would not otherwise engage with exercise [9], (2)
Integrates social elements, story and other elements of
gamification with exercise [5], (3) subtly encourages
exercise, but does not force it [59] and (4) has
other beneficial implications besides exercise, mainly
increased social interaction [37, 38, 60, 35, 36],
increased knowledge of surrounding places [11] and
increased navigational and cartographic skills [61].
As the previous research is multidisciplinary and
sometimes cross-disciplinary, synthesizing results of
previous studies can be difficult. Despite some efforts
to bring studies on the effects playing Pokémon GO has
on physical activity together [62], a clear quantitative
picture is missing. To holistically study the effects
Pokémon GO has on physical activity, the systematic
literature research approach was chosen.

3. Research Design

To address the described problem, the following
research question was formulated: “What are the
short-term and long-term physical activity impacts of
playing Pokémon GO?”. In conducting the current
systematic literature review, guidelines from PRISMA
Statement were adopted [63]. Peer-reviewed empirical
studies on the effects of playing Pokémon GO on the
player’s physical activity were looked for.

3.1. Information Sources, Search and Study
Selection

Elsevier’s Scopus research database was chosen as
the main source of scientific articles for the current
study. Despite reported biases towards natural sciences,
biomedical research and engineering, Scopus remains
one of the most widely used, versatile and respected
research databases [64]. The database was searched on
April 1st, 2019, using its own built-in search engine
using the keyword: “Pokémon” AND “GO”. All
articles which included Pokémon GO either in the title,
keywords or in the abstract were selected for more
detailed inspection.

All found papers (N=279) were read by two authors
independently, and categorized based on their theme. If
authors disagreed on whether to include or exclude a
study, a third author was brought in for council until a

decision was made. At this stage, the following papers
were excluded:

* Duplicates
* Short or poster papers

e Works in progress and studies which were not
peer reviewed

¢ Letters and Editorials
* Studies which were not in English

¢ Studies which were not related to Pokémon GO

The resulting set of papers (N=151) were read
by the authors, and studies on the effects playing
Pokémon GO has on physical activity and/or exercise
were chosen for the final selection (N=22). From these,
conceptual studies and studies using grounded theory
were excluded, thus 20 studies remained.

3.2. Data Items

The final selection of papers (N=20) were read
carefully by two authors, and the following information
was obtained:

1. Method of measuring physical activity/exercise
including instruments and their validity.

2. Amount of participants
3. Span of the study

4. In which country or countries was the study
carried out.

5. Results on physical activity including statistical
significance if available

3.3. Synthesis of Studies

As the main gameplay in Pokémon GO consists of
walking [9], measuring the change in the amount of
daily steps taken for Pokémon GO players was natural.
A model on physical activity and sedentary lifestyle
by Tudor-Locke and Bassett [65] classifies below 5000
steps per day as sedentary lifestyle, 5000-7499 daily
steps as typical lifestyle, 7500-9999 to likely include
occupational exercise or physical activities and over
10 000 daily steps means a person can be classified
as physically active [65]. In order to understand the
magnitude of the effect Pokémon GO has on physical
activity, this model was used as baseline, assuming that
an increase of over 1000 daily steps could be considered
substantial.
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However, there were studies which did not measure
the increase in the daily steps taken, in fact studies
deployed a wide range of methods and points of view.
This was a challenge in constructing the synthesis of
the results. Previous similar studies have consorted
to using qualitative summaries of results [62], which
can be an issue when attempting to compare studies
together. Some recent studies synthesizing quantitative
results have done so by comparing outcomes with
similar approaches together [66].  Therefore this
study takes a similar approach by comparing studies
using wearable devices for measurement together and
comparing studies utilizing questionnaires (validated
and non-validated) together in order to obtain a holistic
picture of the effects Pokémon GO has had on players
physical activity.

4. Results

After obtaining the studies from Scopus, altogether
279 studies were recorded. From those papers 44% were
journal articles and 31% conference papers. The rest
of the papers were categorized into e.g. book chapters,
letters and editorials in Scopus’s own characterization.
The majority of the papers were from the fields
of computer science, social sciences, medicine and
engineering and almost one third of all papers was
written by U.S.-based scholars. From all 279 studies,
142 papers were published in 2017, which roughly
correlates with the launch of Pokémon GO in summer
2016.

4.1. Descriptive statistics

In the identification phase, depicted in Figure 2,
duplicates were removed, after which 277 studies
remained. Subsequently, in the screening phase, studies
that did not meet the inclusion criteria defined in Section
3.1 were excluded. The remaining 151 studies were
read in full and categorized according to their theme
such as physical activity and exercise, cartography,
geography and topography, LBG framework/taxonomy
development & terminology, social interaction, law and
lawsuits, economy and business, safety and security
issues, player behavior and enjoyment and popularity
of the game. Finally, 22 studies discussing the effects
of Pokemon GO on physical activity and exercise
remained. 21/22 of the studies were empirical and one
was conceptual. However, out of the 21 papers, one
utilized the grounded theory methodology in order to
construct a theory concerning physical activity related
issues in Pokémon GO [67]. As the paper differed
from the others in chosen methods and focus, it was not
included in the final synthesis, instead the results of the

paper Yee et al. [67] are discussed separately in Section
4.3,

Additional records identified
through other sources

Records identified through
database searching
(n=279) (n=0)

U 1 1

Records after duplicates removed
(n=277)

l

Records screened Records excluded
(n=277) (n=126)

l

Full-text articles assessed Full-text articles excluded,
for eligibility with reasons

(n=151) (n=129)

}

Studies included in
qualitative synthesis
(n=22)

l

Studies included in
quantitative synthesis
(meta-analysis)
(n=22)

J

Eligibility

) (

Included

[

Figure 2. The systematic literature search process of
Pokémon GO studies

4.2. Study Characteristics

The measurement methods, number of participants,
span of the study and the country of participants
of the 20 empirical studies are displayed in Table
1. Most studies used a questionnaire to collect data
(60%), with some sort of a wearable device collecting
sensor data being the second most popular category
(25%). The three remaining papers collected data from
multiple sources, including questionnaires, sensor data
and interviews. Surprisingly, almost half (45%) of all
studies were conducted in the United States. Hong Kong
was featured twice (10%) and three other countries
once (15%). The rest of the studies were carried out
globally. However, these were all online surveys, which
depending on the selected method of distributing the
survey, are prone to bias towards types of players and
certain countries.

Most data in the studies shown in Table 1 was
collected in 2016. However, as Pokémon GO has
changed significantly since then [22], the results of the
studies might partially be out of date. For example, in
2017 raids were introduced to the game, which added
the social encouragement for players to travel to gyms
and participate in collaborative raid battles to take down
strong NPC foes [30]. The addition of cooperative
elements is important as studies have shown they can
influence the motivation for exercise [57].
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Synthesizes of Pokemon Go studies on physical activities

Paper| Study Measuring method N Data Country Duration  of Change in physical activity
year study
1 Althoff et al., 2016 ‘Wearable (Microsoft 31 2016 USA 3 months 1473 more steps
Band) 793
2 Ni et al., (2019) Wearable (iPhone Health 65 2016 China 100 days no change (1.5km more walking at the peak)
App)
3 Xian et al., (2017) Wearable (iPhone Health 167 2016 USA 6 weeks 1976 more steps
App)
4 Hino et al., (2019) ‘Wearable (Free 230 2016-2017 Japan 9 months no change (368 more steps at peak)
pedometer)
5 Marquet et al. (2018) Wearable (Ecological 74 2016 USA 7 days 1526 steps more for active players
Momentary ~ Assessment
(EMA) + IPAQ
6 Howe et al., 2016 Questionnaire (Own) 1182 2016 USA 6 weeks 955 more steps
7 Wong, FY, (2017) Questionnaire (TIPAQ) 644 2016 China Single survey No change
8 Kogan et al., (2017) Questionnaire (Own) 269 2016 USA Single survey Self reported increase in exercise
9 Liu & Ligmann-Zielinska (2017) Questionnaire (Own) 47 2016 USA 7 days Self reported increase in exercise
10 Lalot et al., (2017) Questionnaire (Hexaco 6 402 2016 10 5 months 1.56km walked daily average with Pokemon
trait) countries GO.
11 Wattanapisit et al., (2018) Questionnaire (Own) 26 2016 Thailand 3 months No change
12 Gabbiadini (2018) Questionnaire (Own) 981 N/A Global Single survey Physical activity reported to correlate with
playing
13 Kaczmarek et al., (2017) Questionnaire (IPAQ) 444 2016 Global 6 weeks Physical activity reported to correlate with
playing
14 Meschtscherjakov (2017) Questionnaire (Own) 124 2016 Global Single survey Self reported increase in exercise
15 Broom et al., (2018) Questionnaire (IPAQ) 461 2016 Global 3 months Self reported increase in exercise
16 Militello et al., (2018) Questionnaire (Godin) 160 2017 USA 2 months Self reported increase in exercise
17 Finco et al (2018) Questionnaire (Own) 125 2017 Brazil Single survey Informal learning happened on physical
activity
18 Beach et al., (2019) Mixed (Pedometer + Own 100 2016 USA 12 days Negative change in physical activity
surveys)
19 Barkley et al., (2017) Mixed (IPAQ + Own 358 2016 USA 3 weeks no change
survey)
20 Ma et al (2018) Mixed (Own survey + 210 2016 China 35 days No change (peak 1200 increase in steps)
iPhone Health App)
Table 1. Synthesizes of Pokemon Go studies on physical activities
4.3. Results of Individual Studies has several ways for motivating players to exercise.

In the final set of studies, there were a few outliers.
For example, Gabbiadini et al.[68] agree with many
other studies that Pokémon GO improves players’
physical activity. They argue, however, that these effects
do not reliably encourage people to assume a more
physically active lifestyle in general. Broom and Flint
[59] on the other hand, observed that many players were
able to replace Pokémon GO with some other type of
physical activity after quitting playing. Bruno [12] notes
that Pokémon GO can also be used in ways that do
not involve players “wandering aimlessly with their eyes
glued to the screen”. For example at schools, Pokémon
GO can be used imaginatively to promote fitness and
physical activity. In this sense, Pokémon GO can also be
used to spur physical activity not only motivated by the
game itself. However, Yee et al.[67] had quite a different
methodology from the other studies in this review, as
two of the authors engaged in participant observations
in using the technology with Pokémon GO players and
collected data by taking field notes. Still, the result of
the study is similar to many other papers, concluding
that Pokémon GO can affect the lifestyle and activity
of the players positively. Besides the above mentioned
outliers, multiple studies highlighted that Pokémon GO

These included gameplay and social factors [5].
4.4. Synthesis of Studies

The 20 empirical studies were observed for their
reported change in physical activity and the duration
of the study, and the results are shown in Table
1. In case at the end of a study there was no
observable changes in physical activity, or the change
was only brief, then the study was marked as “no
change in physical activity.”, however, this was likely
because participants lost motivation to play. The
increase in the amount of daily steps was reported
from those studies which measured and reported the
information. Those questionnaire studies which asked
players to give their own impressions concerning a
change in their physical activity, were marked as “self
reported increase in physical activity”. From the studies
which analyzed correlation values between physical
activity and game related events, the significance of
the correlation between playing and physical activity
was reported. Additionally, there was one study which
reported an increase in the amount of meters walked per
day. Finally, one study found Pokémon GO to have a
negative impact on physical activity, and it was reported
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as such.

Six papers reported no change or only brief change,
five papers reported a quantitatively measured increase
in physical activity, five papers reported a self reported
an increase in physical activity and two papers reported
a significant correlation between playing Pokémon GO
and increased physical activity. One paper from Beach
et al. [69] reported that when out exercising for one
hour, the exercise provided by Pokémon GO is not as
effective as alternatives. Furthermore, study by Finco
et al.[37] reported that Pokémon GO supports informal
learning related physical activity.

Research by Hino et al. [17] carried out the longest
study, lasting for a period of nine months and extending
over winter, but the rest of the studies were shorter with
an average duration of all empirical studies being 52
days. The most common time span of data collection
was a single one time questionnaire, used by four
studies. A 3-month time period was the second most
popular. In addition, most data was collected in 2016,
after which the game has changed a lot [22]. The
findings highlight that studies on the long term effects
(over a year) playing Pokémon GO has on physical
activity are missing.

4.5. Bias in the Observed Empirical Studies

Many of the analyzed studies were based on
questionnaires, and IPAQ [70] was the most commonly
used validated instrument for measuring physical
activity with the Godin [71] instrument being the second
most popular. Questionnaires are perceived more prone
to bias than quantitative data from wearable devices. For
example, a positive conception of Pokémon GO, and
time and money already invested in the game, might
cause the participant to assess the frequency and the
amount of physical activity too favorably. Also, the
platforms and online communities which some studies
used to recruit participants with, may have affected the
results.

The studies having participants carry wearable
sensors are more accurate in measuring exact data on
how much the player’s physical ability has increased.
However, consciously carrying a sensor (e.g. a
pedometer) may have an effect on the results, as
the participant knows their performance is being
tracked. Also as mentioned before, Pokémon GO has
significantly changed and evolved as a game and the
current version might have a different impact on players
than the one used in the majority of studies. As
Pokémon GO is a LBG and the playing location has
an impact on the gameplay, the data collection location
could have been specified. For a majority of the studies

this was either not given in the text, i.e. did players play
mainly in cities or rural environments.

5. Discussion and Future Work
5.1. Key Findings

The results reveal that playing Pokémon GO does
increase mild physical activity. The studies which
reported the effects the game has on daily number of
steps taken, showed a daily increase ranging between
368-1976 steps. However, interestingly six studies
found that the effects the game has on physical activity
diminished quickly, and as soon as 6 weeks the amount
of steps taken had returned to baseline. This apparent
contradiction between studies which report a prolonged
effect on physical activity and studies which report a
quickly diminishing effect on physical activity could be
solved by studies which observe the effects on physical
activity in over the span of a year or more, however,
currently such studies are missing.

Even though 20 empirical studies on the effects
playing Pokémon GO has on physical activity were
discovered, the used methods and focus of the studies
varied quite a lot. This was a challenge for an
accurate synthesis of the results, but also speaks for
the complexity of Pokémon GO, its underlying complex
motivational effects [5] and its novelty. Nonetheless, the
results of the analyzed studies mostly followed along
the same lines. Even the one paper which reported that
playing Pokémon GO reduces physical activity [69], did
so in a setting comparing physical activities with one
another during a fixed time period. The results of the
study [69], point towards the same conclusion as all the
other evidence, that the type of exercise which Pokémon
GO promotes is not intense, but light, fun and enjoyable.
Perhaps the purpose of games such as Pokémon GO for
public health is not to provide strenuous exercise, but to
act as a gateway for physically inactive people to start
exercising [9] and to provide friends and family a fun,
social and healthy outdoor activity [37, 38].

5.2. Limitations

Even though Scopus is considered a high quality
research database which includes research papers from
the majority of major publications [64], there might have
been some relevant studies which were not included in
the current review. In addition, because Pokémon GO
is still quite a new phenomenon, some research papers,
especially those investigating the long-term effects the
game has on exercise and physical activity, might still
be in review or even not submitted, and thus, the data
from those studies was also not included in the current
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study.

Besides the search, also the characterization and the
synthesis of the studies had limitations. As various
questionnaire instruments such as IPAQ [70] and Godin
[71] were used, the results could perhaps not be
compared with each other accurately. Additionally, the
wearable devices used to measure physical activity had
variance. The step counting measurement was used in
the current study for estimating the level of physical
activity, but even step counting algorithms have variance
[72]. Furthermore, motivational impacts the game has
on exercise were not included in the synthesis and were
only discussed in light of literature.

In addition to the effects Pokémon GO has on
physical activity, the game has several other health
benefits which could not be included in the current
study. Besides the much discussed increase in social
interaction [30, 38], the game can activate players and
help with social withdrawal symptoms [73]. These
benefits on players’ health might in fact be more
impactful than the effects the game has on physical
activity, as they arguably last longer. The health benefits
derived from Pokémon GO and exergames in general
depend on that the games are being played. As Pokémon
GO is constantly being updated and developed further
[22], players retain their enthusiasm towards the game
better, but this also means that studies on the impact of
the game might become outdated.

5.3. Future Work

An interesting topic for further discussion is how
Pokémon GO compares to other HBCSSs [16, 23]
fitness apps and more importantly, other location-based
games such as Ingress, The Walking Dead: Our World,
Jurassic World: Alive and the upcoming Harry Potter:
Wizards Unite. In addition, the positive effects Pokémon
GO has on social well-being could be studied in
further detail, as the game encourages talking to people
face-to-face and being outdoors. The many instruments
used for measuring physical activity (IPAQ, Godin,
Hexaco 6 trait) suggest that a new instrument designed
specifically for measuring physical activity in LBGs
could be developed.

6. Conclusions

In this paper, the effects of playing the
location-based game Pokémon GO on physical
activity were studied. The current research on Pokémon
GO was obtained via the systematic literature review
approach. After screening the selection of papers,
finally 20 empirical studies on the effects playing
Pokémon GO has on physical activity remained. The

results of the literature review showed that 30% of
empirical studies on the effects Pokémon GO has on
physical activity reported no increase in the long run,
whereas 60% of papers reported an increase in mild
physical activity, an increase of 500-1500 daily steps.
In addition, the results show that the majority of data
on the effects Pokémon GO has on physical activity
was collected in 2016, back when the game was very
different than today in 2019. In addition, longitudinal
studies spanning for over a year are missing.
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