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Abstract Editorial Record

Augmented Reality video games such as Pokémon GO have a structure that encourages  First submission received:
face-to-face social interactions between players, leading to potentially unique benefits ~ October 1, 2021

for positivity (positive affect). This study investigated how participants’ social

interactions while playing Pokémon GO relate to their positivity after gameplay, Revisions received:
crucially, after accounting for other non-social factors typically associated with — May 26, 2022

positivity (participants’ satisfaction with their ggme accomplishments). Participants  July 13, 2022

were 108 Pokémon GO players, consisting of 54 dyads who signed up for the study

together. Dyads were asked to play Pokémon GO together for eight sessions over  Accepted for publication:
2 weeks, and to report on their gameplay experiences and positivity after each session.  July 14, 2022

Multilevel modelling analyses revealed that more positive social interactions with their

gameplay partner incrementally predicted participants’ greater positivity post-  Editor in charge:
gameplay. The association between positive social interactions and greater positivity ~ David Smahel

was accentuated for participants who reported more frequent noxious mood states

(depressive symptoms) at the start of the study. Findings suggest that above and

beyond typical contributions such as achieving game accomplishments, there may be

affective benefits for Pokémon GO players from the social interactions they have within

the game, especially for those with noxious mood states.
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Introduction

There is growing recognition of the benefits that can be derived from playing video games (see Granic et al., 2014;
Halbrook et al., 2019), such as less stress, better mood, and more positivity (positive affect; Hemenover & Bowman,
2018). Such affective benefits could be linked to several factors, one of which being players’ social interactions
within the game. The recent growth of Augmented Reality (AR) video games provides a valuable context in which
to examine these questions, given that these games often have unique features that promote face-to-face social
interactions, compared to traditional console-based games. The current study tested the incremental associations,
beyond other common factors associated with positivity, between the quality of in-game social interactions and
positivity among players of the popular AR video game Pokémon GO.



Factors That Promote Positivity in Video Games

Media consumption in general has been linked to the induction and maintenance of positivity, due to the
enjoyment derived from the activity (Tamborini et al., 2011; Westermann et al., 1996; Zillmann, 1988). The Uses
and Gratification Theory (UGT; Ruggiero, 2000) provides a useful framework from which to understand the
mechanisms underlying this process. The UGT suggests that users interacting with media are active participants
with specific motivations and hopes of meeting a particular need. To the extent that interactions with media satisfy
these needs, this is thought to lead to increased positivity and well-being.

While the UGT framework has been applied to forms of passive media consumption such as television viewing
(Ruggiero, 2000), the dynamic aspects of video games may expand the ways in which users’ needs can be met and
to what extent. For example, one important need that players likely have is for feelings of competence and mastery
(Hemenover & Bowman, 2018), which have been shown to lead to positivity when fulfilled (Schutte & Malouff,
2021). Unlike those passively viewing television, video game players can gain a sense of competence through
achieving quick and accessible goals in the virtual world—also referred to as gameplay accomplishments.

Another need for players may be engagement and interest, which may be particularly useful for reduction of
boredom or stress. It has been suggested that the high task demands of gaming allow for increased engagement
with pleasurable stimuli and escapism, leading to more positivity relative to other forms of media consumption
(Bryant & Davies, 2006). Indeed, video games have been hypothesized to displace real life stress (Russoniello et al.,
2009). Research has also demonstrated increases in emotional well-being through video game escapism (Granic et
al., 2014), though other work acknowledges negative consequences of escapism such as problematic gaming
(Chang et al., 2018) or internet addiction (Yee, 2006). Taken together, these findings suggest that consistent with
the UGT framework, the achievement of in-game tasks and the engaging features of video games can engender
positivity through the satisfaction of specific needs such as competence and interest.

Although nearly all video games allow players to accomplish in-game goals and are designed to be engaging, some
video games may have additional features that help them better meet motivations that players have within the
UGT framework, resulting in positivity. Below, we discuss evidence regarding how AR games like Pokémon GO,
which overlay virtual game elements onto players’ physical environments, might emphasize these features.

Unique Aspects of AR Games Relevant to Positivity

A recent review by Halbrook et al. (2019) concluded that across all different types of video games, positivity is most
elicted by games that increase presence, include physical activity, and contain strong social elements. These
features are all central to Pokémon GO and following from the UGT framework, may play an important role in
fulfilling players’ needs and motivations. Crucially, we think that presence and physical activity (which are
enhanced in AR games such as Pokémon GO) can increase engagement and interest. The unique social elements
of Pokémon GO can also meet players’' needs for sociability.

First, Pokémon GO may increase presence through the catch overlay that shows virtual Pokémon on real life
backgrounds via the phone camera (which anecdotally is rarely used), but importantly, through traveling to and
interacting with virtual objects that are overlaid on the real world. Presence results in a more engaging gaming
experience by enhancing players' feelings of “being there” in the game, which can help players escape from
negative mood states (Laor, 2020). It has been suggested that this level of presence in AR games elicits greater
positivity in players above that of a typical console video game (Hemenover & Bowman, 2018).

Second, while some traditional console games are designed to increase physical activity, Pokémon GO is likely
superior in doing so. Multiple studies have found that playing Pokémon GO led to increased physical activity in
some form (Althoff et al., 2016; Ewell et al., 2020; Kogan et al., 2017). Physical activity through AR videogames such
as in Pokémon GO, may not only result in positivity due to the benefits of exercise, but also increase engagement
in the gameplay experience because players are receiving sensory input both from their screens as well as their
outdoor physical environments. Supporting this idea, existing work has linked physical activity to improved
positivity and well-being both in games in general (Halbrook et al., 2019) and specifically in Pokémon GO (Bonus
et al., 2018); although, we note there has been some skepticism regarding potential dangers associated with the
physical mobility created by Pokémon GO (Laor et al. 2021). There may be other ways in which Pokémon GO
increases engagement with gameplay, leading to greater positivity. For example, the affective benefits of Pokémon



GO have also been associated with the sense of nostalgia that the game may elicit for players that have had
positive experiences with the Pokémon franchise in the past (Wulf & Baldwin, 2020).

The third crucial factor theorized to lead to positivity is the social element of gameplay, and this is the focus of the
current study. We discuss the unique ways that AR games encourage social interaction in the following section.

Social Interactions as a Mechanism to Increase Positivity

Sociability is thought to be a core human need, which extends to video game players. Consistent with the UGT,
social interactions are hypothesized to be a fundamental motivation for playing video games (Yee, 2006), and even
early work on video games show that players report social aspects, such as support and communication, as being
central to the benefits they gain from gaming (Seay et al., 2004). Many games now involve social features that
encourage playing with others (Kaye & Bryce, 2012), and recent polls find that 63% of adult gamers play with peers
(Entertainment Software Industry, 2019). In face-to-face contexts, the effect of social interactions on positivity is
well-documented, particularly if the quality of these social interactions is positive (Brown et al., 2011; Helliwell &
Putnam, 2004). Similar findings of social interactions resulting in positivity could occur in a gameplay context, as
even weak social bonds can improve well-being (Sandstrom & Dunn, 2014).

Nonetheless, some researchers have posited that social interactions occurring purely within virtual, digital
contexts such as video games lack affordances (e.g., facial expressions, physical proximity, and tone of voice)
available in face-to-face settings, which diminish players' affective benefits from such social interactions (Nesi
et al.,, 2018). Other inherent limitations of digital environments (i.e., potential anonymity and asynchrony of
interaction; Wellman & Gulia, 1999) may result in superficial relationships and poorer interaction quality, with the
caveat that technological advances have made it more possible for players of console-based games to use voice
chat or video-conferencing to communicate with one another (Scriven, 2021). Nonetheless, some previous work
suggests that the social interactions within traditional online console-based video games may be insufficient to
engender positivity (Ryan et al., 2006). Following this line of thinking, the positivity players derive from video games
would be better attributed to other aspects of gaming (such as players’ in-game accomplishments that fulfill
competence needs), as opposed to their in-game, digital social interactions fulfilling sociability needs.

However, as games like Pokémon GO continue to blur the lines between online and face to face communication,
we wonder if social interactions that occur in the game could potentially carry more benefits for positivity, relative
to interactions in traditional console-based games. Like other gamers, Pokémon GO players report sociability and
relationship maintenance as one of the primary motivations for engaging in game activity (Laor, 2021; Marello
et al., 2020). Crucially however, Pokémon GO leverages AR technology to encourage face-to-face interaction with
other players who are physically nearby by using shared goals (such as raids) that can only be achieved through
cooperation, often centered around real-world landmarks (Aal & Hauptmeier, 2019; Morschheuser et al., 2017).
Thus, Pokémon GO is unique in that it facilitates players’ face-to-face interaction, which provides players with
physical cues such as tone of voice, subtle facial expressions, and body language (Berger, 2013). These face-to-
face interactions between players occur outdoors, which is relevant given recent findings that, because of the
COVID-19 pandemic, some players prefer to be physically distanced when playing games, which would typically
mean virtual interaction (Laato et al., 2020; Scriven, 2021). Pokémon GO has even been suggested to have potential
utility in helping Japanese youth with extreme social withdrawal to leave the house and interact with others
(Tateno et al., 2016). Secondary data analyses have also shown that depression-related searches were
disproportionately less frequent in areas where Pokémon GO was available (Cheng et al., 2022).

There are now several empirical studies that lend support to these ideas. Ewell et al. (2020) found that Pokémon
GO gameplay was associated with having more interactions and conversations with both friends and strangers.
Such in-game social experiences are linked to social motivations to play Pokémon GO (Caci et al., 2018), and may
also contribute to players’ engagement with and performance in the game (Khalis & Mikami, 2018). Accordingly,
other studies have found that those who had social motivations to play Pokémon GO (Yang & Liu, 2017) or those
who played the game for the sake of relationship maintence (Marello et al., 2020) showed greater increases in
well-being compared to those who did not. Additionally, Laato et al. (2021) found that engaging with the
cooperative aspects of the game (e.g., raids & trading), which involve some level of in-person interaction, resulted
in increases in psychological well-being. Taken together, this research provides significant evidence that social
interactions in Pokémon GO could result in positivity for players.



Moderators of Associations Between In-Game Social Interactions and Positivity

The current study explored whether any benefits from social interactions in terms of positivity might differ for
individuals who more frequently experience noxious mood states. This was considered to be the sad mood and
anhedonia that is characteristic of depressive affect, and/or the fear of negative evaluation and worry that is
characteristic of social anxiety. Some researchers have put forward that the features of video games that elicit
positivity, described above, could have unique effects for players with noxious mood states (Hemenover &
Bowman, 2018). Interestingly, however, these features could either have an accentuated effect on those with
noxious mood states, or an attenuated effect (Bowman & Tamborini, 2012). For example, positive social
interactions in gameplay could bring more positivity to those with noxious mood states because such individuals
have infrequent interactions of this nature. Alternatively, positive social interactions in gameplay could result in
less positivity for those with noxious mood states because these individuals interpret the interactions in a way
that minimizes their importance.

The current study also considered the nature of a player's relationship with a gameplay partner as a possible
moderator of associations between the quality of in-game social interactions and positivity. Modern video games
like Pokémon GO provide players with opportunities to interact with other players who range in their level of
familiarity or closeness. A recent study found that most gameplay occurs between players who have already-
established relationships (Vella et al., 2019), and other work has found gaming with friends leads to greater
positivity compared to gaming with strangers (Ravaja et al., 2006). It is possible that players who are closer to those
with whom they are interacting in-game might ascribe greater meaning to their positive interactions, leading to
greater affective benefits as a result; this would parallel work in face-to-face contexts (Baumeister & Leary, 1995).
Nonetheless, we know little about how players interpret their social interactions within video games. If players
consider their interactions in a video game context as less significant compared to other social experiences (e.g.,
Nesi et al., 2018), the quality of any one in-game interaction that familiar dyads have with each other may have
little effect on their overall positivity.

The Current Study

Based on the UGT framework, video games have been theorized to lead to positivity when they fulfill players’
needs. Though most people have strong needs for social interaction, the ability for video game interactions to
meet these sociability needs has been debated. Our study advances the literature by examining the incremental
contribution of positive social interactions between players, even after parsing out the contributions of other non-
social aspects of gaming, to positivity in the AR game Pokémon GO. Our primary research question was:

RQ1: Are there unique associations between social interactions occurring during gameplay and feelings of
positivity immediately after gameplay, after accounting for satisfaction with game accomplishments (a non-social
factor that may meet a need for competence and therefore result in positivity)?

Our exploratory research question was:

RQ2: Do the associations between positive social interactions and positivity differ for participants based on their
experience of noxious mood states, and based on their closeness with their gameplay partner?

Methods

Participants

Participants were 108 Pokémon GO players recruited from the undergraduate student body at a public Canadian
university (masked for review). Data were collected in 2017-2018, approximately 1 year after the initial release of
Pokémon GO. The sample was 61% male and participants ranged in age from 17 to 31 years (M = 19.45, SD = 1.96).
Our sample was diverse, with 42% of the sample being born in North America, 49% in Asia, 6% in Africa, 2% in
Europe and 1% in Latin America. As this study required dyads during the game playing sessions, each participant
signed up for the study with a gameplay partner who was known to them, yielding 54 dyads. Although participants
were not prohibited from playing Pokémon GO with other partners outside these dyads during the study period,
we did not expect gameplay with other partners to affect our study research questions or results. This is because



the current study focused specifically on the discrete, short-term associations between gameplay experiences and
positivity that occurs immediately after the gameplay.

Procedure

At baseline, both participants in the dyad independently completed questionnaires in the lab regarding noxious
mood states and relationship closeness with their gameplay partner. The dyad was then instructed to play
Pokémon GO together eight times for a minimum of 15 minutes each time over the next 2 weeks. After each
gameplay session, participants independently completed a short online questionnaire (which they could access
from their phone) about their social interactions with their partner during gameplay, satisfaction with their
gameplay accomplishments, and positivity. This design allowed us to examine the associations between the
positive social interactions that participants had during discrete gameplay sessions, and their feelings of positivity
immediately after these sessions, after parsing out the contribution of gameplay accomplishments (a hon-social
factor also thought to relate to positivity).

The majority of participants completed at least five gameplay sessions with their study gameplay partner, and also
completed the online questionnaires after the gameplay. Specifically, 46 dyads played together for at least five
sessions, and all but one of the participants in these dyads completed the questionnaire data, yielding a final
n=91. In these dyads, the mean number of gameplay sessions completed was 6.5, and the median amount of
time spent playing was approximately 20 minutes per session. Participants were provided monetary
compensation for completing each of the gameplay sessions and questionnaires.

Measures

In-Game Positive Social Interactions (Predictor)

After each gameplay session, participants completed 17 questions about their experience (see Appendix A). Items
were based on the Pokémon GO Study Questionnaire used by Tabacchi et al. (2017), which we adapted for our
study to better capture more types of in-game social interactions that participants might have with their gameplay
partner. Two items reflecting specific in-game interactions (related to gym battles and raids) were subsequently
removed from our analyses as modal responses were zero. As a means of data reduction and to explore potential
factors underlying our measure, principal components analysis (PCA) with oblimin rotation was conducted on the
remaining 15 items in the questionnaire. The Kaiser-Meyer-Olkin measure of sampling adequacy indicated that
the strength of the relationships among variables was acceptable (KMO = .82). Bartlett's test of sphericity,
x*(105) = 4084.72, p <.001 also indicated that the correlations between variables was large enough for a PCA.

Four factors were extracted from the PCA, all with eigenvalues higher than Kaiser's criterion of 1, and all together
accounted for 65.8% of the total variance in the model. Loadings indicated factors representing Positive Social
Interactions (4 items), Negative Social Interactions (2 items), Interaction Frequency (4 items), and Satisfaction with
Game Accomplishments (5 items). We considered Positive Social Interactions to be our key predictor, as we
believed the quality of in-game interactions to be more germane to participants’ positivity relative to Interaction
Frequency. Negative Social Interactions, while theoretically interesting, had extremely low base rates (likely given
the nature of the study), and thus was not considered further. A score for Positive Social Interactions was
calculated by taking the mean of the four items that loaded onto this factor. These items reflected participants’
perceptions of how satisfied they were with their interactions with their partner and how well they and their
partner got along.

Satisfaction With Game Accomplishments (Covariate)

From the questionnaire described above, we also used Satisfaction with Game Accomplishments as a covariate in
analyses. This score was calculated by taking the mean of the five items that loaded onto this factor. These items
reflected participants’ satisfaction with specific in-game achievements, such as Pokémon caught or Pokéstops
visited. We used Satisfaction with Game Accomplishments as a covariate in order to better disentangle the unique
associations between the quality of social interactions with positivity, beyond other non-social elements of
participants’ gameplay experiences that might also affect positivity.



Positivity (Outcome Measure)

After each gameplay session, participants completed the positivity items on the Positive and Negative Affect
Schedule (PANAS), a widely used measure of current affect (Watson et al., 1988). Participants rated how much, at
that moment, they identified with each of 10 positive (e.g., determined, excited) adjectives on a scale of 1 = very
slightly or not at all to 5 = extremely. A composite score was calculated by averaging all items. Internal consistency
(Cronbach’s Alpha) in our sample of this measure was .93; this reflects how well the 10 items hang together, and
Cronbach’s Alphas over .7 are usually considered acceptable.

Noxious Mood States (Moderator)

At baseline, participants completed the Depression subscale from the Brief Symptom Inventory (BSI; Derogatis,
1993), which is widely used as a measure of self-reported psychopathology symptoms in both clinical and
community samples (Derogatis & Savitz, 2000). There are six items, each rated on a 5-point scale of distress from
0 (not at all) to 4 (very much). A mean score was calculated from all items, with higher scores indicating greater
depressive symptoms. Internal consistency of the six items (Cronbach’s Alpha) in our sample was .85.

Participants completed the Social Interaction Anxiety Scale (SIAS; Mattick & Clarke, 1998), a 20-item self-report
measure that assesses social anxiety. Items are rated on a five-point Likert scale (0 = not at all characteristic or true
of me; 4 = extremely characteristic or true of me). The SIAS has been found to demonstrate good internal consistency
(Mattick & Clarke, 1998). The mean of all items was calculated, with appropriate items reverse-scored and higher
scores indicating greater social anxiety symptoms. Internal consistency (Cronbach’s Alpha) of this scale in our
sample was .79.

Relationship Closeness (Moderator)

At baseline, participants also completed the Network of Relationships Inventory—Relationship Quality Version in
reference to their gameplay partner (Buhrmester & Furman, 2008). The 15 items assess positive features of
relationships that indicate relationship closeness (e.g., How often do you spend fun time with this person?).
Participants responded to questions asking how often their relationship was characterized by each of these
features on a scale of 1 = never or hardly at all to 5 = always or extremely much. Acceptable reliability and validity
for this measure has been established (Furman & Buhrmester, 2009; Hibbard & Buhrmester, 2010). A composite
relationship closeness score, composed of the average of all items, was used. Internal consistency (Cronbach’s
Alpha) in our sample was .95.

Data Analytic Plan

Data analyses were conducted in R 4.0.5, using ImerTest 3.1-3 (Kuznetsova et al., 2017; R Core Team, 2021). We
created a series of linear multilevel growth models each predicting our outcome variable of Positivity and
accounting for the nested structure of the data: measurements on eight gameplay sessions (Level 1) were nested
within participants (Level 2), who were nested within dyads (Level 3). The variable Gameplay Session represented
the session number, with 0 indicating the first session; thus, the model intercept provided an estimate of Positivity
at baseline. Using Akaike Information Criterion (AIC) values, we determined that a three-level design modelling
time linearly produced the best fit. Due to concern for the reliability of mean estimates for within-participant
centering, we excluded the 8 dyads (16 participants) missing data on five or more play sessions, and the one
participant from one dyad who played with their partner but did not complete questionnaires. This resulted in a
final sample size of 91 participants within 46 dyads. The excluded participants did not differ from retained
participants on any demographic variable.

For the unconditional model, variation in the slopes of Positivity across gameplay sessions at the participant level
(Level 2) appeared low, and thus, we constrained these slopes to be fixed. To test our primary research question
(whether more positive social interactions predict greater positivity), we produced a conditional model
incorporating Positive Social Interactions as the key predictor, with Satisfaction with Game Accomplishments as a
statistical control, for the outcome variable of Positivity. Three subsequent models were produced to test our
exploratory questions regarding whether noxious mood states and relationship closeness might moderate
associations between social interactions and positivity. For each model, the moderator variable (Depressive



Symptoms, Social Anxiety Symptoms, or Relationship Closeness) was entered at Level 2, in addition to its cross-
level interaction with Positive Social Interactions. Model coefficients were estimated using restricted maximum
likelihood estimation. Please see Appendix B for further details.

Results

Descriptive Statistics

These data are presented in Table 1. Overall, participants reported having moderate to high positive social
interactions (M = 4.04-4.37, SD = 0.65-0.82), corresponding to perceiving their interactions as “pretty much”
positive, being “very satisfied” with them, and talking with their partner “often” about topics unrelated to Pokémon
GO. They also tended to endorse levels of noxious mood states that are typical for a community sample (i.e.,
reporting “a little” distress from depressive symptoms, M = 1.90, SD = 0.68, and being “slightly” socially anxious,
M =1.06, SD = 0.68), and feeling “somewhat” (M = 3.50, SD = 0.77) close with their gameplay partner. Participants
also reported experiencing between “a little” and “moderate” positivity across all gameplay sessions. Interestingly,
a negative association between Gameplay Session and Positivity, B1 =-.05, p <.001, 95% CI [-.08, -.03], indicated
that that positivity tended to slightly decrease as sessions progressed, but that participants continued to
experience mild to moderate positivity overall.

Table 1. Descriptive Statistics for Uncentered Level 1 and 2 Model Variables.

Gameplay Session
Level 1 Variables

1 2 3 4 5 6 7 8 Total
Positivity
N Missing 1 0 1 0 5 6 10 17 40
Mean (SD) 2.71(0.80) (33?) 2.49(0.84) (égg) 2.39(0.93) 2.25(0.88) ((2);8) 2.36(0.97) ((2)3?))
Range 1.00-4.40 1.00-4.60 1.00-4.30 1.00-4.70 1.00-5.00 1.00-4.10 1.00-4.10  1.00-4.40  1.00-5.00
Positive Social
Interactions
N Missing 2 0 1 0 5 6 10 17 41
Mean (SD) 4.10 (0.66) (ggz) 4.04(0.76) (322) 4.21(0.72) 4.21(0.75) (316;) 4.37 (0.65) (317;)
Range 2.33-5.00 2.00-5.00 1.00-5.00 2.33-5.00 2.00-5.00 1.33-5.00 2.67-5.00 3.00-5.00  1.00-5.00
Satisfaction
With Game
Accomplishments
N Missing 3 2 4 3 7 9 12 19 59
Mean (SD) 2.98(0.71) (32?) 2.90(0.77) (égj) 3.03(0.91) 2.98(0.83) ((Z)Zg) 3.12(0.86) ((Z)ZZ)
Range 1.40-4.20 1.20-4.80 1.00-4.80 1.00-5.00 1.00-5.00 1.00-5.00 1.20-5.00 1.00-5.00 1.00-5.00
Level 2 Variables N Missing Mean (5D) Range
Pokémon GO Level 0 18.56 (10.77) 3.00-39.00
Relationship Closeness 1 3.50(0.77) 1.53-4.93
Depressive Symptoms 7 1.90 (0.68) 1.00-4.00
Social Anxiety Symptoms 2 1.06 (0.68) 0.00-2.67

Note. Of a possible 728 Positivity measurements for this sample, we obtained 688 (5.5% missing data at Level 1).

Associations Between Quality of Social Interactions and Positivity

See Table 2 and Figure 1 for the analyses addressing our primary study aim. We found that having more Positive
Social Interactions across gameplay sessions was incrementally associated with greater Positivity post-gameplay,
after controlling for Satisfaction with Game Accomplishments, Bz =.21, p <.001, 95% CI [.13, .29]. As has been
found in existing literature, the covariate of Satisfaction with Game Accomplishments also predicted higher
Positivity, B3 =.23, p <.001, 95% CI [.17, .29].



Table 2. Results for Conditional and Moderator Models of Positivity Following Pokémon GO Gameplay.

Conditional Model Closeness Model Depression Model Social Anxiety Model
Predictors B SE 95% Cl B SE 95% CI B SE 95% Cl B SE 95% CI
(Intercept) 2.66™  0.10 2.46-2.85 2.66"* 0.10 2.46-2.86 2.69™ 0.1 2.48-2.90 2.66™  0.10 2.45-2.86
S:sr:iiilay -0.06"* 001 -0.08--004  -0.06"* 0.01 -008--0.04  -0.05"* 001 -0.08--0.03 -0.05"* 001 -0.08--0.03
Positive Int. 0.21™  0.04 0.13-0.29 0.23"** 0.04 0.15-0.31 022"  0.04 0.13-0.30 0.21™*  0.04 0.13-0.28
Game Sat. 0.23"*  0.03 0.17-0.29 0.23"** 0.03 0.17-0.29 0.26™*  0.03 0.20-0.32 0.26™*  0.03 0.20-0.32
Rel. Closeness -0.03 0.12 -0.27-0.20
Positive Int. 009 005  -0.02-0.19
Rel. Closeness
Depressive 0.10 0.1 -0.12-0.32
Positive Int. x 014* 006  0.02-0.26
Depressive
Social Anxiety -0.10 0.1 -0.32-0.13

Positive Int. x

Social Anxiety 0.02 0.06 -0.11-0.14

Random Effects

o? 0.17 0.17 0.16 0.17
Too .31 participant .30 participant .29 participant .32 participant
.26 pyad .28 pyad .33 pyad .28 pyad
T .00 pyad .00 pyad .00 pyad .00 pyad
Por =.12 pyad =.10 pyad —.31 pyad —.24 pyad
Observations 669 661 619 653
Marginal R? .058 .060 .065 .065
Conditional rR? 791 791 .801 .796

Note. Positive Int. = Positive Social Interactions; Game Sat. = Satisfaction with Game Accomplishments; Rel. Closeness = Relationship Closeness; Depressive = Depressive Symptoms;
Social Anxiety = Social Anxiety Symptoms. “p <.05, *p <.01, ™ p <.001.



Figure 1. Associations Between Gameplay Session, Positive Social Interactions, and Satisfaction With Game
Accomplishments With Positivity.
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Note. Game Satisfaction = Satisfaction with Game Accomplishments. Plots depicting main effects of the conditional model predictors (solid line).
These associations were statistically significant (ps < .001). Dots represent raw data points for the corresponding model predictor.
The confidence bands show 95% confidence limits for the predicted values.

Exploratory Analyses

The results for our exploratory analyses testing moderators are also in Table 2. Regarding representations of
noxious moods, the interaction term for Depressive Symptoms and Positive Social Interactions was significant,
¥,, =14, p =.026, 95% CI [.02, .26], in predicting Positivity. Post-hoc probing found that the relationship between
more Positive Social Interactions and Positivity was stronger and significant for participants reporting Depressive
Symptoms 1 SD above the sample mean, §,,= .31, p <.001, 95% Cl [.18, .44]. By contrast, the relationship was
weaker, albeit still statistically significant, when Depressive Symptoms were 1 SD below the sample mean,
¥,0=-12, p =.028, 95% CI [.01, .23]. This interaction is illustrated in Figure 2. Neither Social Anxiety Symptoms,
\721 =.02, p = .805, 95% CI [.11, .14], nor Relationship Closeness, \721 =.09, p = .104, 95% Cl [-.02, .19], were
significant moderators of the association between Positive Social Interactions and Positivity.
Figure 2. Interaction Between Positive Social

Interactions and Depressive Symptoms on
Positivity.
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Note. Plot showing the interaction between Positive Social Interactions and Depressive Symptoms. Dots represent raw data points. The
confidence bands show 95% confidence limits for the predicted values.



Discussion

The current study represented a methodologically innovative effort to investigate how the quality of social
interactions within an AR video game environment (Pokémon GO) may uniquely affect positivity immediately after
gameplay, after accounting for non-social game aspects that are also known to relate to positivity. We found that
across eight gameplay sessions over a 2-week period, and while controlling for players' satisfaction with their
gameplay accomplishments, having positive social interactions while playing Pokémon GO predicted greater
positivity post-gameplay. Regarding our exploratory questions, players with higher noxious mood states
(represented by depressive symptoms) experienced a stronger association between more positive social
interactions and positivity relative to those with lower noxious mood. However, social anxiety symptoms and
relationship closeness did not moderate associations between social interactions and positivity.

Unique Associations Between Social Interactions and Positivity

Aligned with previous studies investigating other video game environments (Rieger et al., 2014), the non-social
factor of Pokémon GO players' satisfaction with their game accomplishments predicted more positivity. That is,
players who were more satisfied with the Pokémon they caught and the Pokéstops they visited during their
gameplay session also reported greater positivity after playing. This provides empirical support for existing
theoretical work on the role of in-game accomplishments (which may fulfill players’' needs for competence, in line
with the UGT framework) in conferring affective benefits of playing video games (Kaye & Bryce, 2014; Przybylski
et al., 2010). However, given that nearly all video games contain the feature of allowing players to achieve in-game
goals and experience the associated feelings of mastery and competence, we believe this finding is unlikely to be
unique to AR games.

Our study advances existing work by finding that, after accounting for players’ satisfaction with game
accomplishments, having positive social interactions with a partner during gameplay also showed a unique
incremental association with players’ positivity. This aligns with work in other gameplay settings (e.g., table-top
board games) that link affective benefits to the social interactions had during gameplay (Abbott et al., 2022). The
UGT suggests that most players have needs for sociability, a finding borne out by empirical studies (e.g., Laor,
2021). Nonetheless, some previous work has argued that social interactions within digital contexts such as
traditional online console-based video games are insufficient to meet those sociability needs, and therefore may
not engender positivity (Nesi et al., 2018; Ryan et al., 2006). Crucially, our study took place within an AR video game
environment (Pokémon GO) in which the relevance of in-game social interactions is likely amplified compared to
traditional console games. Indeed, Pokémon GO may be exceptionally equipped to meet players’ needs for
sociability because interactions between players occur face-to-face rather than being computer mediated. This
provides players greater access to interpersonal cues (i.e., physical proximity, body language, subtle facial
expressions, and tone of voice), that may allow for richer interactions and lead to players deriving greater affective
benefits from such interactions (Sherman et al., 2013). Even while advances in communication technology allow
for richer social interaction in traditional gaming environments than have previously existed (Scriven, 2021), it is
likely that AR games like Pokémon GO provide additional affordances in meeting the social needs of players.

Although this was not central to our research questions, we found it interesting that individuals’ positivity after
gameplay decreased slightly across gameplay sessions, though it consistently remained between a little and
moderate level of positivity. We speculate that although participants may have initially found the study task to be
novel and fun, this sense of novelty might have diminished slightly over time as participants grew bored. Extant
work on motivation suggests that boredom (which may consequently lead to less positivity) can arise when people
expend efforts on tasks they perceive as obligatory (Weissinger et al., 1992). Because participants in our study
were specifically asked to play (and compensated for doing so), this may have reduced their intrinsic motivation
for the activity.

Exploratory Findings

In the media, Pokémon GO has specifically been recommended to help individuals with noxious mood states
(Conditt, 2016). To our knowledge, however, this has all been based on anecdotal evidence without empirical work
testing this assertion to date. Intriguingly, players in our study who reported higher depressive symptoms
displayed a stronger association between in-game positive social interactions and more positivity, relative to



players with lower depressive symptoms. We postulate several reasons for this finding. As people with depressive
symptoms often report having few positive social interactions (Hames et al., 2013), it may that be when such
interactions do occur, the affective benefits associated with them are accentuated. Indeed, existing work also
suggests that people with depressive symptoms experience greater reward responsiveness to the occurrence of
positive social interactions (Steger & Kashdan, 2009). We also considered whether this finding may have instead
reflected a ceiling effect, such that players with lower depressive symptoms were already reporting high positivity
and may have had little room for further increases. However, closer examination of Figure 2 revealed this to not
be the case, as among participants with more positive social interactions, players with higher depressive
symptoms actually reported greater positivity than those with lower symptomes.

This finding is exciting because it suggests that people with noxious mood states potentially derive benefits from
social interactions that occur in an AR video game, and possibly to a greater extent than do people without noxious
mood states. This runs counter to prior beliefs that people who experience noxious moods or maladjustment will
engage in digital interactions that are superficial and unfulfilling versions of face-to-face interactions (Kraut et al.,
1998, 2002). Instead, our results emphasize contemporary views of gaming that dispel the myth of socially
maladjusted gamers (Herodotou et al., 2014) and underscore that social interactions players have while playing
Pokémon GO can be meaningful and beneficial.

In contrast, social anxiety symptoms did not moderate the associations between social interactions and positivity
in our sample. This is interesting, given that depression and social anxiety are highly co-occurring (Jacobson &
Newman, 2017). However, other studies point to distinctions in the interpersonal processes between depression
and social anxiety (Alden & Phillips, 1990). Symptoms of social anxiety are predominantly, if not nearly exclusively,
expressed in interactions with less familiar people. This may be attributable to more uncertainty and concerns
about negative evaluations within such interactions. Our study participants were asked to play Pokémon GO with
a familiar gameplay partner of their choosing. Thus, the impact of social anxiety on links between players’ in-game
social interactions and positivity may have been attenuated, as these interactions may have been less anxiety
provoking in general.

Participants' closeness with their gameplay partner also did not moderate the association between their social
interactions and positivity. The current study sample consisted of participant dyads who already knew one another
and signed up for the study together, which might have resulted in limited variability in their closeness, thus
attenuating the effect of this variable. Future research could examine the extent to which in-game social
interactions relate to positivity within samples comprised of a broader range of interpersonal closeness (i.e.,
strangers versus acquaintances versus friends).

Study Limitations

Several study limitations warrant discussion. First, there are limitations related to the generalizability of our
findings to other Pokémon GO players. Our sample consisted of university students in participant dyads who
already knew one another; thus, our findings do not necessarily speak to in-game interactions that occur within
other interpersonal relationships, such as with strangers or family members. Participants were able to self-select
their gameplay partner, which raises the potential for other relationship factors unmeasured in the current study,
beyond the social interactions occurring during gameplay, to affect positivity. Nonetheless, we argue that the
current research design allows for a naturalistic and real-world examination of gameplay experiences, given
statistics that most people play video games with familiar others (Entertainment Software Industry, 2019). Thus,
our research design may mimic how people are actually playing Pokémon GO in the real world.

Other limitations relate to our measurement strategies. Our study relied on self-report measures of constructs.
Thus, we note the possibility that results may have been driven by shared rater and method variance. This line of
research may benefit from the use of observational measures or reports from other informants. Nonetheless, that
participants were asked to rate their gameplay experience and positivity immediately after playing using an online
survey that they could access through their mobile phone, may minimize the potential for recall bias that may
have emerged if participants were asked to report on these experiences retrospectively. Finally, a mixed-method
design involving interviews could also allow participants to provide rich qualitative information that might not
otherwise be captured by self-report questionnaires.

Additionally, the measure of positive social interactions was designed specifically for the present study and would
benefit from further psychometric validation. Another limitation is that the present study only investigated



associations with positivity and not negativity. As our study participants were a community sample, and they were
playing an enjoyable video game with a partner of their own choosing, positivity was most relevant for this sample.

Third, although the use of a short-term longitudinal design allowed us to better model the trajectory of positive
social interactions and positivity over gameplay sessions, all variables were assessed concurrently at each time
point. Thus, we are unable to infer the causality of such associations. Future research could employ an
experimental design that randomly assigned participants to play with a partner of their choosing (as in the current
study), a stranger, or alone, which would presumably manipulate the level of positive social interactions
experienced.

Implications and Future Directions

Given our finding that positive social interactions while playing Pokémon GO are associated with greater positivity
post-gameplay, and that this association is pronounced for players with noxious mood states, we wonder whether
people who experience depressive symptoms and the commonly associated difficulties with face-to-face social
interaction may be optimally positioned to benefit from social video game environments. Video games such as
Pokémon GO that encourage social interaction can make the hurdles to socializing smaller for those who might
otherwise struggle interpersonally. Unlike in free-form socializing contexts (such as at a party) which lack structure,
players in Pokémon GO who are engaging with others can allow the activity to guide their interactions. For
example, a lull in a conversation can often be filled by returning to discussions about what Pokémon someone
might have recently caught. In addition, given the inherently hedonic nature of video games, people with noxious
mood states may be more motivated to engage in interactions that occur in-game as opposed to other social
contexts that lack clear behavioral expectations. Future research could explore whether video game environments
can enhance existing psychosocial interventions for at-risk groups such as those with depressive symptoms.

Another exciting direction for future research involves the exploration of the specific features of social interactions
during video games that contribute to players’ positivity. As our study focused on participants’ global reports of
their interaction quality with a gameplay partner, we are unable to speak to the specific events or behaviors that
may have occurred between dyad members. For instance, to what extent were dyad members high in positive
social interactions supporting one another regarding in-game goals (e.g., saying “nice catch”), providing
instrumental support (e.g., “there’s a rare Pokémon over there"), or simply talking about non-game related topics
(e.g., “oh, | like that pizza place, too!"). Future work aimed at identifying the types of social experiences that may
engender greater positivity will help inform guidelines for how players can derive the most benefit from their
gameplay.

Finally, the current study design allowed us to investigate the associations between in-game social interactions
had by Pokémon GO players during discrete gameplay sessions and their feelings of positivity immediately
following these sessions. A longer-term longitudinal study could allow us to observe how these associations may
unfold or whether they may persist over extended periods of time.

Conclusion

The present study is one of the first to prospectively explore the associations between positivity and the quality of
social interactions in video game environments, and to extend these questions to the AR video game context.
Among participants playing Pokémon GO with a partner across multiple gameplay sessions across 2 weeks, more
positive in-game social interactions (as well as greater satisfaction with game accomplishments) were associated
with greater positivity post-gameplay. These findings align with the UGT, suggesting that players of Pokémon GO
may derive affective benefits through the fulfillment of needs for competence and sociability within their gameplay
sessions. Particularly interesting is the finding that this association may be especially pronounced for players with
high depressive symptoms. This work could potentially inform new possibilities for interventions to improve the
well-being of individuals experiencing noxious mood states who may struggle in face-to-face social contexts
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Appendix

Appendix A

Table A1. items and Factor Loadings for Pokémon GO Gameplay Experience Questionnaire.

Factor Loadings

Satisfaction with Game Accomplishments

All'in all, how satisfied were you with what you accomplished overall in the game during this period?
How satisfied were you with the number of Pokémon you caught (including egg hatching)?

How satisfied were you with the kind of Pokémon you caught (including egg hatching)?

How satisfied were you with the number of Pokestops you hit?

How satisfied were you with items you received from Pokestops?

Positive Social Interactions

At this point, how well would you say you get along with your Pokémon GO partner?

How positive would you say your interactions were with your Pokémon GO partner today?

All'in all, how satisfied were you with the interactions you had with your Pokémon GO partner during
this period?

How much did you and your partner talk to each other about non-Pokémon GO related things, such

as classes, work, other things you like to do for fun (that aren't Pokémon GO), other people you both
know, etc.?

Negative Social Interactions
How negative would you say your interactions were with you Pokémon GO partner today?

How forced, strained, or awkward would you say your interactions were with your Pokémon Go
partner today?

Interaction Frequency
How much did you and your partner talk to each other about where to go?

How much did you and your partner talk about other things about the game that weren't directly
about your game play at the current time, such as what Pokémon you have, where you have played
before, what level your character is at, what Pokémon are common where you live, etc.?

How much did you and your partner talk to each other about Pokémon Raids?
How much did you and your partner tell each other when you saw a Pokémon?
Items not included*

How satisfied were you with the gym battles you participated in?

How satisfied were you with the raids you participated in?

.854
.844
.836
797
722

-.816
-.749

-.722

-.622

.904
.873

-.781

-.762

-.738
-.595

Note. * = Items were removed from PCA as majority of participants reported not participating in any gym battles or raids.

Appendix B: Supplemental Description of Data Analytic Plan

To ensure a three-level modelling strategy was appropriate, we computed a model with random intercepts and
slopes that accounted only for the effects of session number (an unconditional growth model), to which we
compared to model variants, including intercept-only and two-level models. We further tested two- and three-level
models that estimated quadratic effects of session number. Using AIC values, we determined that a three-level

design modelling time linearly produced the best fit. Equations of our model was as follows:

Level 1:

Positivityijk = |30J.k + B”k(GamepIay Sessionijk) + szk(Positive Social Interactionsy) +

B3J.k(Satisfaction with Game Accomplishmentsijk) + ik
Level 2:

Bojk = Yook * Yojk
Bijk = Yiok ¥ Urik

Baik = Yaok



Bk = Yaok
Level 3:

Yook = S000 * Vook
Yiok = 6100 + Vaok
Yook = 8200

Y30k = €300
To test our whether depressive symptoms, social anxiety symptoms, and relationship closeness moderate the

association between positive social interactions and positivity, we produced three subsequent models with the
following Level 2 equations:

Bojk =Yook T Yor(Moderator) + ugj
Bk = Yaok * Uik
Baj = Yoo + Yoy (Moderator)

Bk = Yaox

The variables of Positive Social Interactions and of Satisfaction with Game Accomplishments, which were
measured after each gameplay session (Level 1), were centered around each participant's mean. As a result, model
coefficients represent estimates that hold constant Level 1 variables at each participant's mean measurement. All
person-level (Level 2) variables were grand-mean centered.
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