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ABSTRACT
Background

In Hong Kong, a lot of young adults are smartphone users. There are a number of health
consequences in the physical realm, psychological area, and social aspects caused by game
addiction of smartphone users. Game playing with smartphones is popular among young
phone users. A location-based game (LBG) has recently received big attention from the young
players. As such, this report is intended to explore the Hong Kong young adults’ perceptions
on playing LBG, Pokémon GO about their physical discomfort, and joy in playing the game.

Methods and Findings

We conducted 3 focus group discussions, held between January and April 2017, on this LBG
(e.g., intention to try, harmfulness, and leisure) with a total of 17 young adults (age from 18-
25 years old). We analysed the discussions using a thematic approach. Participants generally
reported positive perceptions on playing the LBG, particularly because of their visual appeal
in a reality situation. Some negative perceptions were reported. All participants believed the
LBG would be at risk with increasing number of negative outcomes if participants were not
handling the indulgence in the game well. Participants also commented that this game could
be gateways to augmented reality with LBG.

Conclusion

Young adults welcome the LBG and are willing to experiment with Pokémon GO. Playing
the LBG may alter the young adults’ attitude and behavioural intention among their social
interaction to pursue a common goal, physical activity and daily living behaviour.
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Introduction of a handheld personal computer system [1].

In the late 20" century, the use of smartphones
became popular. With the advancement in
technologies, the prices of smartphones have
become affordable and indispensable to a
large proportion of the public. Smartphones
nowadays are readily equipped with advanced
mobile operating system including the features

The most prevalent group of smartphone users
in Hong Kong is the group of young people.
Approximately 96.1% of persons aged 10 and
over owned a smartphone in 2015 [2]. These
smartphones are usually with multi-functions,
from phone call to internet service, social
networking, and gameplay [3-5].
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Based on previous studies and knowledge,
smartphone  gameplay has a relatively
controversial function as there is a general
perception that it will bring immense joy but at
the same time a negative impact to the health
of the players. Location-based games (LBG), the
new generation of technology, offer a pervasive
game, allowing game players to evolve and
progress according to the player’s location.
Pokémon GO, introduced by Nintendo — a
Japanese Corporation well known for inventing
online games, has immersed augmented reality
with LBG. The Pokémon GO players will
engage themselves in virtual environment
through the use of their smartphones and pursue
to search for and capture cartoon characters. The
characteristic of location-based online game is the
connection of virtual environment with real life
locations. Different cartoon characters will appear
in the virtual environment in different real life
locations. It appeals to young people. So they will
be tempted to download the game (or alternatively
named as the app) and start walking around in their
neighbourhood to look for the cartoon characters.
This game not only has the ability to arouse and
capture the interests of a large population, but also
incentivizes and encourages the game players to
perform physical exercise while strolling around the
geolocation. However, it is noticed that long hours
of persistently playing smartphone games may
cause adverse impact on one’s mental or physical
well-being.

The above brings a very interesting as well as
worrying concern: would playing LBG bring
good or adverse health impact to young people?
There are several studies reporting a number of
health consequences regarding game addiction
in the physical realm [6-14]; in the psychological
area [6,10-11,15-19], and/or in social aspects
[10-11,20-22]. For instance, a study by Schilling
(2016) and Griffin (2016) stated that it could
help to relieve depression [23]. Other studies
indicated that playing LBG could help to solve
the obesity problem as the playing of the game
would demand bodily movement and physical
exercise [24,25]. A press release from the
University of Leicester (2016) also reported that
playing LBG could have the benefit of easing the
type 2 diabetics’ burden by engaging in physical
mobility such as walking and standing [26].

Prolonged period and excessive playing of LBG
might cause the players to develop into LBG
addiction [27,28]. According to the Diagnostic
and Statistical Manual for Mental Disorders
(DSM-5) and a numbers of studies indicating

the diagnostic criteria of addiction according
to playing LBG [29-31], there are five different
behavioural observations resulted from excessive
internet use including computer addiction, net
compulsions, information overload, cyber sexual
addiction, and cyber-relational addiction [32].
The prolonged period and excessive playing LBG
is easily and perhaps obviously seen as cyber-
related addiction.

While playing LBG continuously over a long
period of time might not seem to be a problem
for all players, addiction to it, on the other
hand, is always detrimental to the health of
the player involved [33,34]: “Healthy excessive
enthusiasms add to life, whereas addictions take
away from it” [35]. Excessive gameplay with
the benefit of promoting the health state of
individuals would be considered a positive effect
on individuals’ health [36]. Thus, while there
are both advantages and disadvantage in playing
LBG, the benefits so derived will often be more
perceivable than the problems associated with it.

The playing of LBG has proven that social
interactions may help to distract patients who are
also LBG game players from pain and facilitate
their healing [37,38]. It also helps the game
players to cope with psychological disorders like
depression and social anxiety [23,39-41]. Most
significantly, Pokémon GO has the particular
feature of motivating men and women of all ages
to move around, increase their physical activity
and reduce sedentary behavior [42-44]. There is
report that due to the location-based technology,
players have walked 2500 steps daily in playing
the game [45].

There is limited study to report the addiction of
playing LBG on the socially withdrawn young
people and also on the safety concerns in playing
LBG as the players would need to stroll around
in the community to hunt for the cartoon
characters. There is similar concern perceived by
the public in Hong Kong regarding the benefit
and adverse impact that could be generated from
addiction in playing the online games like LBG.

Excessive playing LBG should be avoided,
particularly if it is for the purpose of leisure
playing. In this respect, this study will possibly
serve as one of the pioneer studies exploring the
experience of Hong Kong young people playing
the LBG and the effect on their health social
aspects of life. The current study was targeted
to young people as they are the group that is
obviously and easily associated with playing
online games.
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Methods
= Methods

Participants that have been recruited in this
study are those playing the LBG, Pokémon GO;
and they are recruited using snowball sampling
method. There are 3 recruitment criteria: (a)
Hong Kong residents and recruited in Hong
Kong; (b) current Pokémon GO players at the
time of recruitment; (c) able to understand and
speak in Cantonese. Eligible participants are
those between 18 and 25 years old.

= Data collection

Focus group discussions were held between Jan-
uary and April 2017. We developed a discus-
sion guide (Table 1) based on literature review
of playing LBG, internet or online games, and
related physical and psychosocial health percep-
tions [46-54]. The guide included topics such as
perceptions of playing LBG (e.g., harmfulness
relative to playing Pokémon GO and social in-
teraction) and experience of playing LBG. The
first author (Yip), who had received training in
conducting and analysing focus group discus-
sions, moderated each semi-structured focus
group discussion. Participants completed a short
questionnaire on demographic information,
written consent, and playing LBG before the
discussion. The length of discussion was about
45-60 minutes.

= Ethical consideration

This study was approved by the Committee
on the use of Human and Animal Subjects in
Teaching and Research, Tung Wah College,
prior to commencement. Seventeen participants
were recruited and agreed to take part in the
study. They were informed that if they felt
uncomfortable during the interviews, they were
allowed to leave the study at any time. In order to
protect the interviewees™ privacy, the study used
anonymous identifications, and all videotaped
data were secured.

= Data analysis

We videotaped and transcribed verbatim all
focus group discussions, and analysed them
using a thematic approach [55], aided by NVivo
11 qualitative software [56]. The fifth author
(Kong), sixth author (Kwai) and seventh author
(Lee) reviewed all transcripts and derived a set
of themes and subthemes from the discussions,
and the fourth and eighth authors (Wong and
Ho) independently reviewed all transcripts and
the appropriateness of the themes and subthemes
derived by the first author. Disagreements on
themes and subthemes were resolved through
discussions. The fifth, sixth, and seventh authors
then coded all the transcripts by categorizing
relevant statements in the transcripts under
themesand subthemes [57]. The third author then
reviewed the coded statements. Disagreements
on the codes were resolved through discussions.
Two other authors (Yip and Ko) then verified
the results of the analysis after reading through
all transcripts. We also examined the findings in
terms of the length of time of playing the LBG,
the trainer level acquired by the player in the
game and the money the player spent on the
game.

Results
m Demographic characteristics

We conducted three focus group discussions
involving a total of 17 participants (12 males and
five females), in 2 groups with 5-6 participants
per group. Participants were between 18 and
25 years old (Table 2). The majority of the
participants were students (59%) while others
were under employment (35%). One had
acquired trainer level five, one had trainer level
between 11-15, four had trainer level between
16-20, four had trainer level between 21-25, six
had trainer level between 26-30, and one had
trainer level 31-35 (Table 2). About 82% (14)
of the participants reported they never spent
money to play Pokémon GO, two spent US$13-

Review

Table 1: Focus group question guide.

Question

Can you describe one experience of playing Pokémon GO in the outdoors?

Can you describe what it feels like when playing Pokémon GO?

To which part of the game do you feel the most attracted?

What are the differences between your social life before and after you played Pokémon GO?

Can you share the interaction with friends, family or other strangers since you played the game, based on your own experience?

How do your friends or parents comment on your Pokémon GO gaming? how do you feel about it?

If there was no Pokémon GO now, how would you utilize that time period?

© N O h W IN =

What are your comments regarding the weight of the pros and cons of Pokémon GO?
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Table 2: Differences in in time and money spent on playing LBG of young adult participants in focus group discussion.

All Male Female
Playing LBG in the last 6 months n=17 n=12 n=5
n % n % n %
Length, m
1 1 6 0 0 1 20
2 5 29 4 33 1 20
3 0 0 0 0 0 0
4 2 12 2 17 0 0
5 2 12 2 17 0 0
6 7 41 4 33 3 60
Trainer level
1-5 1 6 1 8 0 0
6-10 0 0 0 0 0 0
11-15 1 6 0 0 1 20
16-20 4 24 2 17 2 40
21-25 4 24 3 25 1 20
26-30 6 34 5 42 1 20
31-35 1 6 1 8 0 0
Time spend per day, h
<1 6 35 3 25 3 60
1-3 10 59 67 2 40
4-6 1 6 8 0 0
Money spending, US$
0 14 82 10 84 4 80
1-12 0 0 0 0 0 0
13-64.5 1 6 0 0 1 20
64.6-129 1 6 1 8 0 0
> 129 1 6 1 8 0 0
Venue in playing LBG
1 2 11.8 1 8.33 1 20
2 2 11.8 1 8.33 1 20
3 1 5.9 1 8.33 0 0
4 4 235 3 25 1 20
5 5 294 3 25 2 40
6 0 0 0 0 0
All locations 3 17.6 3 25 0
Note: Venues in playing LBG are home, park, school, shopping mall, travelling, workplace, and all locations.

129, and one spent more than US$129 to play
Pokémon GO (Table 2). The time duration that
the players have been playing Pokémon GO was
one to six (a mean of 4) months. The playing
time per day was one to three (mean of 2.3)
hours.

The experiences of playing LBG were categorized
into five main themes: (a) an innovative gaming
mode, (b) walk to the next destination, (c)
virtual-reality navigator, (d) link together, and
(e) stand on or lost.

= An innovative mode of gaming

All the participants typically described the
attraction to play the game was the retrieval
of their childhood memories of watching the
Pokémon cartoon on TV. They derived the fun

of playing the game by actually participating
in the pursue of Pokémon in the virtual world
through the use of their smartphones. In essence,
itis a connection of their fond memories through
the virtual world in the real life locations.

Pokémon GO appealed to the participants as it
was one of the most popular TV series in their
childhood. Half of the participants shared the

same reason for engaging in playing the game.

With a smiling face, Tommy said, “Pokémon held
a special place in my heart.”

Alex engaged in lots of mobile games and
stated, “While you're playing Pokémon GO,
you e required to have the first-hand experience in
the game — when walking to the certain location

yourself, then Pokémon will appear in front of you
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— at that moment, you seem you were Ash Ketchum
(main character in Pokémon animation) in the
Pokémon movie.”

Four participants took that Pokémon was real in
their living world because the cartoon characters
would appear on the street when the smartphone
camera was on; then they would need to, in the
virtual world, throw a ball at it for catching it.
Peter had a similar response: “Compared with
other games, it’s more realistic and close to the
reality. During gaming, none other than Pokémon
GO could be realised and incorporated in your real
life.”

m Walk for the next destination

All participants agreed that LBG encouraged
them to increase exercising when participating
in this game as it compels them to leave their
house, changes their daily walking and living
routines for the purpose of hunting the cartoon
characters. Most of the participants thought
this game may act as an incentive for those who
are socially withdrawn. Yin commented that an
autistic child was compelled to step out the door
with her mum through the game mode, and this
child showed a happy appearance when she got a
new character of the game.

John said, 7 think the attractive point is that it
requires you to play outside; whereas, for most of
gaming, you usually stay at home. But this game
Jforces you out to somewhere for hunting Pokémon.”

Torres emphasized the reason for walking was
that 7 can'’t hatch the eggs while I'm taking the
public transport. Itd be difficult to detect new
Pokémon, so I chose to walk.”

Wilson had a similar response: 7 really enjoy
running with my friends. We always rush for an
unknown Pokémon in extremely limited time. And
it made me sweat everywhere, including my hands,
Jforearms, and even underarms.”

Although everyone has a regular pattern in
doing things in their daily routine, some of the
participants struggled with changing their daily
routines. Tommy explained that he preferred to
get off the public transport early or go on foot
to certain place as these are the simplest ways to
hatch a Pokémon egg or get the Pokéstop. This
urged Tommy to increase his exercise amongst
different age groups, particularly with his parents,
when he was usually typically physically inactive.

Tommy said shyly, “Take my family as an example.
My parents would go out, too, which was really
shocking. I've never seen my dad do something like

that. There were many other middle-aged people on
the street. Despite their intention to just play the
game, it turned out that they exercised a lot more.”

m Virtual-reality navigator

Numerous participants reported that Pokémon
GO can shape the connection between the
virtual world and real life. Players will need to
look for Pokémon in the community in Hong
Kong. Some legendary Pokémon characters
may be found in specific famous locations in
different countries of the world. As a result, all
participants would actually have opportunities to
navigate some place new in the local community
or even to other countries.

Alex had a gasp of surprise at his experience and
said, 7 hang out more around the neighbourhood
because of Pokémon GO. So I discovered a place
that I don’t know by the picture of the Pokéstop and
found out that it’s just nearby my home.”

John was an active player who expressed his
enjoyable experience in hunting Pokémon
everywhere and aimed to be one of the world’s
master trainers. He emphasized that it could be a
useful tool for knowing and obtaining in-depth
understanding of the geographical and cultural
environment of the community. John stated, 7
visited Signal Hill, Lai Chi Kok Park, as well as
Star Ferry Pier, and familiarized myself with the
surroundings of the places that I travelled. Thus, 1
would not only focus on the game nature itself, bur
would also go out more and find out more about the
nearby district.”

m Link together

All participants commented that this game
evoked social interaction among players and
presented their experiences in sharing a common
goal, gathering with like-minded people,
following the crowd, increasing peer interaction
and promoting an inter-generational connection.

Yan described it this way: “Although I would be
seldom chatting with others, ‘Ob! Did you play
Pokémon GO?’ would be asked, and the topic might
continue with counting the number of Pokémon,
ways of hunting and so on.”

Victor commented, 7 met John just because of

this game, and we always went for Gym battles
afterwards.”

All participants expressed a common goal when
playing was running, with the masses behaving
in such a way to prevent any missing chance of

hunting Pokémon. Tung said, “Suddenly, a kid
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shouted out that he caught the Snorlax. Afterwards,
everyone nearby took out their phones to catch it ar
the same time.”

Alex had a similar response: “When everyone
plays, it seems you should follow the trend.”

Most of the participants reflected that they shared
a common goal amongst them, and it favoured
a gathering together or reunion. Matilda felt it
can establish better social skills to communicate
with others: “When I'm studying nursing (degree
program) and they're studying engineering (degree
program), I totally didn’t understand what they're
talking about when discussing mechanics. However,
Pokémon GO became a common topic among us.”

Jason also indicated that “Normally you and your
[riends won't meet every night for dinner and stuff; bur
the game gave us a chance to say, ‘Hey, wanna catch
some Pokémon tonight?), Sure, let’s go rogether.””

The majority of the participants noted that a
variety of age groups participated in this game.
As a common goal, it generated communication
and interaction among different generations,
especially in the Chinese culture. Yan stated,
I felt communication with family increased,
as [ seldom talked with my mum when playing
computer games. But sometimes when I returned
home after playing Pokémon GO, my mum, who
was playing this game, would ask, “Where did you
catch the Pokémon?™

= Stand on or lost

All participants felt some potential negative
impact might be resulted from playing the game
if the players could not manage themselves well:
examples like bumping into unaware obstacles
in the street hurting themselves or others, social
disturbance and addiction.

Sam recalled his experience of a hazardous
condition, “Such as in Morse Park, many players
rushed to the park to hunt for new species. But there
may be some people playing football and they didn’t
know the players were rushing in, so that they may
bump into the player...”

Tommy, Wilson, Jason, Sam, and Peter all
reported that they had similar experiences as they
reflected on their perceptions of the occurrence of
accidents when players were focusing on hunting
Pokémon: “crossed the road without looking”,
Tung and Yin said; “bumping into something or
somebody”; and Victor stated, “took a wrong step’.

Due to their enthusiastic involvement, Wilson
recognised that one may disturb others when

indulging in the game in public areas. He
reported, “Many people had already blocked the
road because of the appearance of Vaporeon. Then,
I might feel that they seemed to really cause an
obstruction.”

Stephy had a similar response: “Some complaints
towards us came from disturbing other’s jogging
activities, as joggers claimed that there would
be nowbhere for them to jog if many people were
Jjammed in there.”

Some conflicting opinions appeared concerning
the lack of self-control of the players. Apart from
mobility and improved sociability, John, a loyal
fan of Pokémon GO, expressed, “Much money
was spent compared with other games. During
this time, a thousand dollars (US$ 129) was spent
swiftly like pouring water from a bucket, one splash
and it’s a lot of water. Also, lots of time was spent
on the street; therefore, energy was lacking for doing
other things. The state of exhaustion made me sleep
immediately after I got back home.”

Wilson also reflected that this uncontrollable
behaviour affected his job performance: “We have
been too concentrating on this game, obviously, our

working efficiency was downgrading.”

Tung had a similar response: “Some people
might say it was too addictive or improper in time
management, but I thought everyone could adjust
by themselves.”

Discussion

The LBG is an innovative game mode that could
have positive effects on players’ daily lives and
could impact on their physical, psychological and
cognitive well-being. Their childhood memories
were the main reason that altered the participants’
willingness and degree of involvement in the
game. Pokémon was a popular cartoon in
television series and movies from 1997 to 2002,
which animated the stories of fantastic adventure
between Ash Ketchum and his friends [58].
According to the game setting, all the elements
were similar to the journey of Ash Ketchum,
like encountering different Pokémon in different
cities, battling with others in Gyms, etc [36,59].
Similar feelings and experiences could be
achieved through Pokémon GO. Participants
acknowledged that the game aroused them
to recall significant Pokémon memories with
advanced augmented reality technology and
allowed them to becoming Pokémon trainers in
the real world. Nine participants even claimed
that such creation of Pokémon-related memories
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were more important than the game. This
cognitive perspective was influencing them to be
highly involved in creating a gaming experience
that resulted in behavioural changes to fulfil
the game requirements. Physical participation,
community integration, and human interaction
are the participating characteristics of LBG that
could impact on health and well-being.

It is well known that the primary LBG game
design is intended to activate the geolocation
with certain physical movement with a GPS
sensor [60]. In this study, the essential elements
related to physical activity were ‘walk and
run’ which matched the basic requirement for
treasure-hunting. Subjectively, participants felt
they wanted to “walk more” than before as it was
favourable for hatching eggs or accessing other
creatures by feet rather than by transportation.
Aligning with studies of Howe et al. [45] and
Xu et al. [61], participants reflected that their
average daily steps increased in the range of
1,000-2,000 more than before playing the game.
Ten participants might run to hunt a presenting
Pokémon within a limited time or they might
have unintentionally run with a majority of
people who all shared the same aim of hunting
a Pokémon. One participant of the study even
sweated excessively after running, implying the
raised level of physical activity. This finding
was similar to another study that revealed that
playing Pokémon GO increased the level of
physical activity in moderate to vigorous ranges
[43]. The findings promoted these insights:
that daily physical activity could be maintained
at high level if players could keep playing this
game, such physical movement might act as an
exercise habit in a daily routine; and the game
could motivate those players to walk more than
before. Nevertheless, other studies had differing
perceptions and negative outcomes related to
smartphone users including eye, musculoskeletal

discomfort, etc [36,62-64].

A significant finding of this study was that the
integration of community was established in
the context of LBG design. The experience of
participants was to explore unfamiliar places from
the treasure-hunting feature, which is part of the
aim and design of the LBG technology [38,62].
According to the responses of the participants,
they reflected that they had motivation to go to
somewhere they would seldom or never go as
a result of a necessity to explore various places.
While they kept going out into the community,
they might consequentially get familiar to such
surroundings. Moreover, it was evident that

players could navigate the surrounding places
rather than merely focusing on the screen when

playing [62].

The human relationship could be strengthened
throughout this game. The findings are similar to
other studies in that the majority of LBG players
responded that they were playing or moving in
pairs or groups [38,62]. In the mode of gameplay,
it could facilitate face-to-face social interaction
instead of text-based communication in the
electronic world. The participants focused on a
common topic and goal more easily and without
anxiety with others when receiving Pokémon
information and battling at the same geolocation
of Gyms. The players also initiated contact with
strangers located around the geolocation while
attempting to reach their common goal [62].

In the psychological aspect, the finding
highlighted the trend of Pokémon GO to be
fashionable for those who are fond of online
games, and hinted that the bandwagon effect
may exist in these conditions. The presence of
a commonly played game might substantially
influence the player’s internal attitude and
behavioural intention towards the game [63].
The variety of age groups that have been
attracted to install this free-to-play game is due
to the Pokémon upsurge. LBG is beneficial for
maintaining a good relationship with players and
their parents due to participating in this game.
From the perspective of participants, it altered the
generation gap and human relationship through
sharing a common topic and goal. Moreover,
the playing of LBG-Pokémon GO brought
up childhood memories of the participants.
The participants would recall, replay, indulge
and finally practise in real life what they could
remember, enjoy and retrieve from the past
memories [64,65]. Another study indicated that
by the sharing of a common and intentional goal
among the participants could help to intensify

their pursuit of the goal. [66].
Pokémon GO  achieved record-breaking

success globally based on shared memories and
created a delightful Pokémon journey for many
people. When huge numbers of people rushed
into the street for the excitement of gameplay,
some dangers and disturbances existed in the
community. The study of Colley et al. [38]
reported that players were usually distracted
from their surroundings when immersed in
the game, which meant they encountered an
environmental influence involving collision,
bumping and crossing the street without looking.
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All those game-related dangers were mentioned
in the same way.

The findings revealed new phenomena such
as, ‘acting like in the real situation’ and
‘being connected’. All these explained a new
communication and behavioural pattern between
LBG players while playing at the same time or
in the same place to pursue a common goal.
Nevertheless, in the same way as other things,
this is just like a double-edged sword, which
can have both favourable and unfavourable
consequences, depending upon how you use or
control it yourself.

Conclusion

This focus group study explored new phenomena
like visual appeal in a reality situation, social
interaction and achievement, illustrated from the
behavioural pattern and experience of playing
LBG-Pokémon GO amongst young adults in
Hong Kong. That this new phenomenon of
playing LBG has a mix of benefits and risks
is indubitable. The five main experiences of
young adults playing LBG constructed a picture
delineating physical and psychosocial perceptions
of LBG game-play, including an innovative
mode of gaming, walk to the next destination,
virtual-reality navigator, link together, and stand
on or lost. As health professionals, we never

hear about the things that did not happen:
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