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Abstract

The COVID-19 pandemic has impacted our lives in many different ways. One significant impact on daily life was
the increased indoor time due to quarantine measures. Data collected suggests video games have become more
popular than ever during these unprecedented times (Epstein, 2020).

This study aims to explore the experiences and psychosocial well-being of individuals who played single and
multiplayer video games during the pandemic.

Data was collected through a questionnaire distributed to multiple online communities and forums from June 28th
to July 29th, 2021. The total collected responses were n=260. 132 participants identified themselves as playing
mostly single-player video games and 128 identified themselves as playing mostly multiplayer games.

The results show during the pandemic individuals spent more time playing both types of video games. Motivations
for playing single-player games trended towards decreasing anxiety and stress, and avoiding real life, whereas
multiplayer motivations tended to trend towards socialization rather than decreasing stress or anxiety. During the
pandemic, 40-50% of single and multiplayer gamers indicated decreased mental health. However, both types of
players reported improvement in mental and social well-being while playing video games. More multiplayer
gamers reported improved social well-being while playing compared to single-player gamers.

The survey respondents tended to report having more positive experiences with single-player and multiplayer
video games during the pandemic. Results presented video games as a way for individuals to socialize or decrease
stress and anxiety. In addition, the comparison between the two types of gamers revealed that single-player
respondents tended to play for relaxation, stress reduction, and perhaps improvement in mental health, while
multiplayer gamers play to increase social interaction and improve social well-being.

Further research is needed to explore the long-term effects of video games during the pandemic after everyone has
returned to a pre-pandemic state.

Keywords: COVID-19 pandemic, multiplayer, MMO, motivations, mental health, psychosocial well-being,
single-player, video games

1. Introduction

The COVID-19 pandemic has greatly impacted the lives of most people. It has changed the way we work, go to
school, socialize, and spend our free time. With shelter-in-place mandates and lockdowns, we rely on more indoor
activities. One popular activity throughout the pandemic is playing video games. We can play them alone or with
others online. Single-player video games are usually games played by one person. There may be single and
multiplayer modes within the game, but the game itself only requires one player for it to work. Multiplayer, also
called massively multiplayer online game (MMO), is an online video game in which a player interacts with other
players, sometimes with many players in order to play.

Although prominent before the pandemic, the video game industry saw a huge boom in sales during COVID-19
(Epstein, 2020). One study suggests that video games have become more popular than ever (Smith, 2020). It is
estimated that 3.24 billion people across the globe play video games (Clement, 2021). Whether people played
before the pandemic or started to play during it, many have turned to video games. With popular titles like
“Valorant,” “Counter-Strike Global Offensive,” and “Call of Duty: Warzone” snagging hundreds of thousands of
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concurrent players, it is clear to see the sheer number of people playing video games (Das, 2021; Hamstead, 2021;
CS:GO Statistics, 2021). Past studies have shown both the negative and positive effects of gaming. This study aims
to explore the experiences and psychosocial well-being of individuals who play single and multiplayer video
games during the COVID-19 pandemic.

2. Literature Review

The review of existing literature revealed both negative and positive effects of video games. One review article
looked at six studies involving online video games and found both helpful and harmful impacts on the
psychosocial well-being of the population studied and depending on the methodologies used, sometimes only
tentative conclusions can be made (Scott & Porter-Armstrong, 2013). Other studies attempt to collect demographic
and behavioral data of a large population of players to better understand their habits and debunk the stereotypical
gamer profile (Williams, Yee, & Caplan, S., 2008).

Numerous studies have documented the negative side effects. Gamers have sacrificed sleep, diet, hobbies, exercise
and socializing in order to make time for playing (Young, 2009). In addition, depression and suicidal ideation have
been associated with excessive digital gaming (Messias, Castro, Saini, Usman, & Peeples, 2011). Researchers
have also discovered that violent video games, typically played by a population of male gamers, generally caused
an increase in violent and aggressive behavior (Lemmens, Valkenburg, & Peter, 2011; Zhang, Cao, & Tian, 2021).
Lower psychosocial well-being was generally regarded as a reason for pathological involvement in online games
(Lo, Wang, & Fang, 2005; Seay & Kraut, 2007), whereas aggressive behavior may be a consequence of gaming
(Caplan, Williams, & Yee, 2009). Furthermore, another study showed that increased Multiplayer Online Battle
Arena (MOBA) gameplay was associated with poorer psychological well-being, specifically, there is a greater
motivation to play as a means of escaping reality. They also found that an escapist motivation for playing is
correlated with poor psychological well-being and low self-esteem (Goh, Jones, & Copello, 2019). There was also
a significant correlation with higher levels of play time and worsening psychological well-being (Goh, Jones, &
Copello, 2019). In fact, MMO games can lead to a condition called problematic internet use (PIU), also known as
internet addiction (Morrison & Gore, 2010; Torrez-Rodriguez, Griffiths, Carbonell, & Oberest, U., 2018). Cole &
Hooley (2013) showed that high anxiety and absorption may be risk factors for PIU with the MMO gaming
environment.

However, there were also studies looking at the positive effects of video games. One study explored video games
and their benefit to veterans dealing with trauma (Carras et al., 2018). The veteran participants reported the games
helped with managing moods and stress as well as helped with adaptive coping, well-being, and socialization. The
authors concluded video games seemed to provide a form of “personal medicine” in their recovery. Another
review article looked at video games and flourishing mental health (Jones, Scholes, Johnson, Katsikitis, & Carras,
2014). The authors concluded that playing may have the potential to enhance life satisfaction and positive emotion.
A specific form of gaming called augmented reality, such as Pokemon GO and Harry Potter: Wizards Unite, has
been shown to be related to improved mental and physical health by providing virtual socialization and sustained
exercise (Ellis et al., 2020). In addition, a recent study showed more time was spent playing video games during the
pandemic and the authors qualitatively reported video games’ impact on the players’ well-being (Barr &
Copeland-Stewart, 2021). Open-ended questions allowed them to gain insight into the players’ responses related to
socialization and mental health. They concluded the players perceived video games to help maintain social contact,
relieve stress, and provide mental stimulation. However, the findings were not quantitative, and there is still very
little research in this area because the pandemic is very recent. In addition, there are no previous studies looking at
and comparing the differences in the single-player and MMO players during this time period. This study aims to
further explore the experiences and psychosocial well-being of those who play single and multiplayer video games
specifically during the COVID-19 pandemic and comparing them to their pre-pandemic time.

3. Methods
3.1 Overview

Our study was conducted with the use of two online questionnaires. The questions were written in standard survey
style and form (Martin, E., 2006; Roopa, S., & Rani, M. S., 2012). Each questionnaire consisted of basic
demographic questions, closed questions related to gaming habits and psychosocial well-being. The survey was
distributed from June 28th, 2021, to July 29th, 2021. The time period of interest was the COVID-19 pandemic
when most people were under lockdown or shelter-in-place orders until the present time.
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3.2 Sample and Recruitment

Participant recruitment was conducted over the internet with the use of the website Reddit.com, Facebook, various
Discord servers, and video game-related forums. Subreddits include r/takemysurvey and r/sample size with posts
being targeted towards only those who play video games. Other subreddits include r/videogames, /MMORPG,
and r/LeagueofLegends. The surveys were also posted on video game-related forums such as dev.dota.com. Lastly,
the survey was posted to Quora.com. Participants were informed that their responses would be kept completely
anonymous, and participation was voluntary. The two surveys were posted separately with different wording to
target their intended audience. All participants had the option to withdraw at any time prior to submitting their
responses. Those who consented were directed to the questionnaire they chose. No incentive was provided for
taking the survey. Participants were notified that they would not have to provide any identifiable information in the
survey.

3.3 The Survey

The single-player questionnaire had 33 questions and had an average completion time of 12 minutes. The
multiplayer video game questionnaire consisted of 38 questions and had an average completion time of 9 minutes.
Demographic questions collected information that includes the participants’ gender, age, employment, and student
status. It also asked about shelter-in-place during the pandemic and for how long. In addition, questions about how
many hours and days a week participants played video games were asked. Lastly, the survey included questions
about extroversion and introversion, depression and anxiety, gaming motivations and psychosocial well-being.

3.4 Mental and Social Well-Being

Participants answered indicator questions about their mental and social well-being. Participants also answered
direct questions about whether their mental and social well-being improved, worsened, or did not change while
playing video games during the pandemic. The indicator questions were based on the definitions of mental health
and social wellness from MentalHealth.gov, (a division of the U.S. Department of Health and Human Services)
and the National Institutes of Health, respectively.

3.5 Data Analysis

Quantitative questionnaire data were analyzed using R Studio and various R packages. The Pearson chi-squared
test was used to examine a majority of the data as most were categorical and measured between two different time
periods. In addition, differences between single and multiplayer groups during the pandemic were also measured
using the chi-squared test. The significance level was set at p<0.05. However, the p-values calculated for some of
the findings were so exceptionally low that they were stated as p<0.001.

4. Results

For both the single-player and multiplayer video game surveys, the demographics of respondents were very similar
(Table 1). The average age of the participants was 24 years old. The majority were male, self-reported as introverts,
and approximately 40% have been diagnosed with anxiety or depression. The number of respondents for the
single-player survey was 132 people, and 128 multiplayer respondents took the multiplayer survey.
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Table 1. Demographics of Single-Player and Multiplayer Respondents

Characteristic Single-Player n=132 (%) Multiplayer n=128 (%)
Age (Average) 24.1 SD +/-8 24.5 SD +/-11
Gender
Male 78 (59.1) 84 (65.6)
Female 37 (28) 34 (26.5)
Non-Binary 12 (9.1) 7(5.4)
Prefer Not to Say 5@3.7) 3(2.3)
Employment Status
Full Time 40 (30.3) 37 (28.9)
Part-Time 23 (17.4) 19 (14.8)
Not a Currently Working 69 (52.2) 72 (56.3)
Student Status
Full Time 59 (44.6) 61 (47.6)
Part-Time 16 (12.1) 9 (7.03)
Not a Student 57 (43.2) 58 (45.3)
Shelter-in-Place
Yes 122 (92.4) 115 (89.8)
No 10 (7.6) 13 (10.1)
Average Months, if Yes 11.6 10.7
Average Days Per Week Playing
Video Games
Before the Pandemic 4.0SD +/-2.1 42 SD +/-2.1
During the Pandemic 528D +/-1.7 5.6 SD +/- 1.7
Self-Reported Personality
Introvert 107 (81.1) 99 (77.3)
Extrovert 25(18.9) 29 (22.6)
Diagnosed With  Anxiety or
Depression
Yes 52 (39.4) 52 (40.6)
No 80 (60.6) 76 (59.3)
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4.1 Days and Hours Playing Video Games

During the pandemic, there was a 105% increase in participants who spent 5 or more hours a day playing
single-player video games as compared to before the pandemic. This shows a clear increase in playtime for a
majority of single-player participants during the pandemic. A similar trend was seen with the number of days per
week participants reported playing video games. During the pandemic, there was a 66% increase in participants
who played single-player video games 5 or more days a week.

For multiplayer gamers, the trend was even larger. There was a 129% increase in participants who played 5 or
more hours a day of MMO video games during the pandemic as compared to before. Again, the trend continued
with days played per week. There was a 57% increase in participants who played MMO games 5 or more days a
week during the pandemic (Figure 1).

Chi-square tests of independence were performed to examine the relation between time period (before or during
the pandemic) and amount of time played. The tests were run on responses of both the single-player and
multiplayer groups. Results are displayed in Table 2.

M Before Pandemic M After Pandemic
120

100
80

ané 97*
78* 80*
- _-— 62*
4 38* 35*
0

5 Or More Hours 5 Or More Days 5 or More Hours 5 or More Days

o

Numnber of Responses
(@]

Single-Player Multiplayer

Figure 1. Hours played per day and days played per week: single-player and multiplayer
*p<0.001 Every change was significant
Table 2. Comparison of Single-Player and Multiplayer Groups Before and During Pandemic

Hours and Days Played Chi-Square Tests of Independence

Single-Player

5 or More Hours Per Day X?(1) =24.60
£ <0.001
n=132

5 or More Days Per Week X%(1)=18.65
»<0.001
n=132

Multiplayer

5 or More Hours Per Day X(1)=31.97
»<0.001
n=128

5 or More Days Per Week X?(1)=20.33
»<0.001
n=128
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4.2 Motivations for Playing

Questions regarding motivations for playing video games before and during the pandemic were collected: to
decrease stress, to decrease anxiety, to feel happier, to get away from real life, just for fun, to be a different person,
other. Figures 2 and 3 depict motivations that significantly increased during the pandemic for these players. The
single-player data showed a statistically significant increase in the number of those who played single-player video
games to decrease anxiety and to get away from real life. The p-values are p<0.001 and p<0.01, respectively. In
addition, 92% reported feeling relaxed while playing single-player video games.

Multiplayer participants did not exhibit any statistically significant changes to the previously mentioned
motivations. However, there was a statistical increase in the motivation to socialize via MMO games during the
pandemic, p<0.001 (Figure 3). In addition, 66% of the participants stated playing multiplayer video games gave
them a sense of belonging and 83% reported feeling collaborative in MMO games.

Chi-square tests of independence were performed to examine the relation between time period (before or during
the pandemic) and motivation for playing video games. The tests were run on responses of both the single-player
and multiplayer groups. Results are displayed in Table 3.

W Before pandemic M During pandemic

89 90*
76
70* 69*
] I I I

Decrease anxiety Decrease Stress Get Away From Real Life

100

80

6

o

4

o

2

Number of Responses
o

Figure 2. Motivations for playing single-player video games before and during the pandemic
*p<0.01

B Before Pandemic M During Pandemic

76* 74
70
66
61
60
47

50 o 45
3
2
1

0

To Socialize Decrease Stress Decrease Anxiety ~ Get Away From Real Life

Number of Responses
N
(@) o

o

o

Figure 3. Motivations for playing multiplayer video games before and during the pandemic
*p<0.01
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Table 3. Comparison of Motivations for Playing Before and During the Pandemic Among Single-Player and
Multiplayer Groups

Motivation Chi-Square Tests of Independence

Single-Player

Decrease Anxiety X(1)=14.02
» <0.001
n=132

Decrease Stress X2(1)=2.73

Get Away From Real Life XX(1)=6.97
p<0.01
n=132

Multiplayer

To Socialize X(1)=17.1
$<0.001
n=128

Decrease Anxiety X(1)=0.25
p=0.61
n=128

Decrease Stress X?(1)=0.07
p=0.79
n=128

Get Away From Real Life X?(1)=0.39
p=0.53
n=128

4.3 Mental Health and Social Well-Being

Data was collected on mental health and social well-being during the pandemic through both indicator questions
and direct inquiry. Indicator questions were based on the National Institute of Health and MentalHealth.gov., a
division of the US Department of Health and Human Services. Approximately 40% of both single and multiplayer
respondents reported having been diagnosed with either depression or anxiety at some point in their lives.

The single-player and MMO responses for mental health during the pandemic yielded similar results (Figure 4).
Indicators of worsening mental health were asked: over or undereating, irregular sleep schedule, pulling away
from people or usual activities, low energy, feeling numb or nothing matters, having unexplained aches and pains,
and feeling helplessness or hopelessness. Approximately 40-50% of respondents in both single and multiplayer
reported experiencing these feelings and behavior more often, except for having unexplained aches and pains,
which only approximately 26% reported having. However, 47% of single and 31% of MMO players report
improved mental well-being while playing video games during the pandemic.
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W Single-Player ® Multiplayer

Feeling of Helplessness or Hopelessness 47% 38%

Having Unexplained Aches and Pains 26% 27%

Feeling Numb or Like Nothing Matters 43% 41%
Having Low or No Energy
Pulling Away from People and Usual Activities
Experience Irregular Sleep Schedule
Overeating or Undereating 53% 51%
0% 50% 100% 150%

Respondents Who Answered More Often

Figure 4. Indicators of mental health: single-player vs. multiplayer during the pandemic

Indicators of social well-being during the pandemic were also asked: exercise, eat healthy, talk with friends and
family, learn something new, and give or volunteer for a cause. Responders were given choices of more often, less
often, or no change. Approximately 33% chose more often, 33% less ofien, and 33% chose no change. Those who
chose less often indicated a lower level of social well-being. Figure 5 displayed similar results between
single-player and MMO respondents who selected the /ess often option. There were no significant differences in
responses between single-player and MMO players.

M Single-Player ® Multiplayer

Give or Volunteer to a Cause 21% 31%

Learned Something New 21% 22%
Talk to Friends and Family 36% 35%
Eat Healthy 28% 33%

Exercise 35% 42%

0% 20% 40% 60% 80% 100%
Respondents Who Answered Less Often

Figure 5. Indicators of social well-being: single-player vs. multiplayer during the pandemic

When asked directly about their mental health and social well-being while playing video games during the
pandemic, respondents tended to answer more positively. Both answered that their mental and social well-being
are improved while playing video games. Not surprisingly, more MMO than single-player gamers reported
improved social well-being while playing video games, likely due to the collaboration and interaction with others.
In fact, 61% of introverts in the multiplayer survey indicated that playing MMO games did satisfy their need to
socialize.

5. Discussion

Video games are a popular medium of entertainment for many individuals, providing a way to fill their free time
before and during the COVID-19 pandemic. The surveys we conducted provide insight into the experiences and
psychosocial well-being of those who play single- and multiplayer video games during the recent global health
Crisis.
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With 92% of single-player and 90% of MMO players reporting shelter-in-place for an average of 11.6 and 10.7
months, respectively, it is not surprising to see a significant rise in the number of hours and days playing both types
of games. There may be a loss of a job that opens more hours in the day to play, or a lack of in-person school or
work that allows individuals to stay up longer. 53% of single-player and 56% of multiplayer gamers report not
working, but they could be students staying at home studying virtually with more time to play.

We also looked at motivations for playing video games during the pandemic. For single-player respondents there
was a significant increase in choosing to decrease anxiety and to get away from real life as motivations for playing.
An overwhelming majority, 92%, reported feeling relaxed while playing single-player video games. This is
consistent with previous studies indicating players play video games to reduce stress and anxiety (Barr &
Copeland-Stewart, 2021). In contrast, we saw a significant increase in the number of MMO players who chose fo
socialize as their motivation to play during the pandemic, and not necessarily to decrease stress or anxiety. There
may be a difference in motivations in single-player and multiplayer gamers in terms of how they use video games
to cope with lockdown.

Psychosocial well-being was assessed with indicator questions and direct inquiry. Approximately 40% of single
and multiplayer respondents reported having had a diagnosis of anxiety or depression. The lifetime prevalence of
depression reported before the pandemic was 15% in men and 24% in women (Kessler, R. et al., 2010). During the
pandemic, 40-50% of both types of gamers reported experiencing behaviors consistent with worsening mental
health. One-third of both groups also reported decreased social well-being based on indicator questions provided
by the NIH. However, when asked directly about their psychosocial well-being while playing video games, both
groups tended to respond more positively. They reported feeling more relaxed while playing and their mental state
was improved. This is consistent with the previous study showing video games can help with trauma in veterans
(Carras et al., 2018). Similarly, we are collectively experiencing the trauma of the COVID-19 pandemic. In
addition, MMO players benefited from online social interaction, sometimes with those in different countries and
time zones. As a result of social interaction and collaboration, more MMO players compared to single-player
reported improved social well-being while playing.

6. Conclusion

Based on these surveys, we can possibly conclude that gamers can look to single-player video games to help with
relaxation, stress reduction, and perhaps an improvement in mental health during the pandemic while playing
multiplayer games to increase social interaction and perhaps improve social well-being.

7. Limitations and Future Direction

There were some limitations to our study. One such limitation was the design of the questionnaire used in this
study. The questionnaire required participants to remember events and behaviors that happened up to 1 year prior
to taking the survey. This could result in recall bias to a participant's response to the questions. Another limitation
is self-selection bias as the people who took the survey are people who opted to take the survey because they enjoy
playing video games. Another limitation was that our study was a cross-sectional study, so we were not able to
observe the long-term effects of video games on players during the pandemic. One strength in the data collection
was the online forum allowed for individuals to participate from many different countries and the anonymity
helped facilitate open and honest responses. Further research is needed to explore the long-term effects of video
games during the pandemic after everyone has returned to a pre-pandemic state. As more people are spending time
online in the virtual world, additional research will contribute toward a more nuanced understanding of video
games.
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