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Abstract

The COVID-19 pandemic resulted in millions of infections and deaths throughout the world. In such a
stressful environment, people are more likely to form negative emotions that affect their behavior and
mental health. During the pandemic, many people were unable to leave their homes and online gaming
was a way for them to have some sense of normalcy and connect with others. Understanding the impact
of playing online games on negative emotions in times of distress is a valuable research area. This study
addresses the following research question: What is the impact of playing online games on gamer’s negative
emotions during the COVID-19 pandemic? We first investigate the stress caused by the COVID-19
pandemic, the impact of playing online games, and gamers’ compensatory behaviors in such a stressful
environment. We then develop a research model and a list of hypotheses to investigate the relationships
among the stressors caused by the COVID-19 pandemic, playing online games, gamers’ compensatory
behaviors, and negative emotions. This study will advance the understanding of the impact of playing
online games in such a special context and enrich the usage of compensatory behaviors by combining
them and extending their use into online game behaviors. This study will also help government and
industry understand the impact of online games and gamers’ behaviors during the COVID-19 pandemic,
and thus help them improve regulatory policies for the future.

Keywords: COVID-19 pandemic, stress, playing online games, negative emotions, compensatory
behaviors

Introduction

On March 11, 2020, the World Health Organization (WHO) declared COVID-19, a disease caused by
coronavirus SARS-CoV-2, a pandemic (Arden & Chilcot, 2020). There is still great uncertainty about the
scale of the disaster due to transmission of the coronavirus that causes the COVID-19 disease. We are not
able to predict how many people will become infected and how many of them may die (Read et al., 2020).
In such a pandemic, people more easily form negative emotions because of specific stressors. Negative
emotions have proven to be one of the causes of negative behaviors (e.g., Kiefer, 2005), diseases (e.g.,
Smith, 2001), and other negative effects on people. People’s mental health is critical during this time not
only for themselves but also for society, and every possible method that can alleviate mental health
problems is valuable.

Online gaming is rapidly growing (Gong et al., 2020). The world online game market is expected to have
1.3 billion users by 2025 and is projected to reach a revenue of 23.6 billion U.S. dollars in 2021 (Statista,
n.d.). There are more than 2.7 billion video gamers from all over the world and about 60% of those gamers
play online games. (WePC, n.d.). An online game is a video game that is either partially or primarily played
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through the Internet or any other available computer network (Adams, 2013). Online games are ubiquitous
on modern gaming platforms, including PCs, consoles, and mobile devices, and they span many genres,
including first-person shooters, strategy games, and massively multiplayer online role-playing games
(MMORPGS) (Quandt & Kroger, 2014).

There is considerable research that focuses on the impact of online gaming. Some studies indicated that
playing games leads to negative emotions and behaviors such as addiction (Gentile et al., 2009; Zhan &
Chan, 2012), depression (e.g., Wei et al., 2012;), problematic behavior (Gong et al., 2020; Stetina et al.,
2011), and aggression (Ferguson, 2007; Gentile et al., 2009). In contrast, other studies suggest that playing
games is beneficial for gamers’ cognition, emotion, and so on (e.g., Granic et al., 2014). Although there is
debate about their impact, some video games are used as a treatment for certain psychological symptoms,
such as attention deficit hyperactivity disorder (ADHD) (Thomas & Woodyatt, 2020).

Traditional research has failed to focus on the impact of online games on people in especially stressful
situations such as the COVID-19 pandemic. This research gap is an opportunity to investigate phenomena
related to psychological health and IT in a special context. Thus, we formulate our research question as
follows: What is the impact of playing online games on gamers’ negative emotions during the COVID-19
pandemic? We believe this research can benefit governments, online game service providers, and IS
researchers. Research on unique contexts is valuable in that we can apply what we learn to help solve similar
future problems. During this pandemic, every possible method that may be beneficial to society is worthy
of being investigated. This research may provide ideas and suggestions for government policy, and for
online game service providers and companies to better design and manage online games and online game
communities. We also hope our research can contribute some theoretical insights on special environment
research in the IS field.

Literature review

To investigate the influence of the COVID-19 pandemic and the impact of games on gamers’ behavior,
three literature streams are reviewed: the psychological impact of a pandemic, the impact of games on
gamers, and gamers’ motivation.

The negative impact of quarantine during the pandemic

Researchers have few opportunities to study the impact of quarantine in pandemics because pandemics
caused by diseases like COVID-19 are rare. Like COVID-19, the SARS outbreak in 2003 was also caused
by coronaviruses. The response to these crises has been similar, but the COVID-19 pandemic has impacted
many more people throughout the world. Many of the studies focused on negative emotions during the
SARS epidemic are valuable for the current situation. The negative impact caused by such an outbreak can
be both short term and long term. Bai et al. (2004) found that having been quarantined during an epidemic
was the most predictive factor of acute stress disorder symptoms. In the same study, quarantined staff were
significantly more likely to report exhaustion, detachment from others, anxiety when dealing with febrile
patients, irritability, insomnia, poor concentration and indecisiveness, deteriorating work performance, and
reluctance to work or an intention to cease their employment. In another study by Wu et al. (2009), people
being quarantined were found to experience high levels of post-traumatic stress symptoms.

The negative impact of quarantining can last a considerable time. By comparing post-traumatic stress
symptoms in parents and children who were quarantined with those who were not, Sprang and Silman
(2013) found that the mean post-traumatic stress score was four times higher in children who had been
quarantined than that in those who were not. Liu et al.’s (2012) study of hospital staff examined symptoms
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of depression three years after quarantine during the SARS epidemic and found that 9% (48 of 549) of the
whole sample reported high depressive symptoms. In the group with high depressive symptoms, nearly
60% (29 of 48) had been quarantined. Three years after the SARS outbreak, alcohol abuse and other
dependency symptoms were found to be positively associated in health-care workers with having been
quarantined (Wu et al., 2009). After quarantine during the pandemic, many participants continued to engage
in avoidance behaviors, such as minimizing direct contact with patients or not reporting to work (Brooks et
al., 2020).

In summary, the extant literature shows that quarantine during a disease outbreak can have a negative
impact on people’s emotions and behaviors. Brooks et al. (2020) found that duration of isolation and
quarantine, fear of infection, frustration and boredom, inadequate supplies, and inadequate information can
be stressors that negatively impact emotions. Even after an outbreak is over, post-epidemic stressors, such
as financial loss and stigma from others still negatively impact people’s emotions.

The impact of games on gamers

There are many studies that focus on the impact of games on gamers. Indeed, research has already been
conducted for decades on negative effects of gaming, including addiction (Gentile et al., 2009; Zhan &
Chan, 2012), depression (e.g., Wei et al., 2012;), problematic behavior (Gong et al., 2020; Stetina et al.,
2011), and aggression (Anderson et al., 2010; Ferguson, 2007;). However, struggles to exactly identify
what the effects of video games are, just as it struggles to exactly identify what the effects of food are
(Bavelier et al., 2011).

There is some evidence that depressive symptoms and other related problems, rather than gaming itself,
cause excessive and problematic gaming behaviors. In line with that argument, several studies reported
elevations in mood, relaxation, and reduced anxiety with gameplay (Russoniello et al., 2009; Ryan et al.,
2006). It has further been suggested that some of the most intense positive emotional experiences are
triggered in the context of playing video games, such as pride and engagement, which are linked to a host
of positive outcomes, such as well-being and positive emotions (Granic et al., 2014).

Some studies also indicate that specific types of video games seem to enhance a suite of cognitive functions,
some of which appear to generalize to real-world contexts (Granic et al., 2014). For example, playing first-
person shooter video games promotes a wide range of cognitive skills such as spatial skills (Green &
Bavelier, 2012; Wai et al., 2010), and playing MMORPGs improves problem-solving skills (Prensky, 2012)
and enhances creativity (Jackson et al., 2012). Additionally, computer gameplay seems to have significant
social benefits. Evidence from longitudinal and experimental studies shows that playing prosocial games
that reward cooperation is related to prosocial behaviors in people’s daily life (Gentile et al., 2009). Despite
the widespread prejudice, players who play violent games that involve cooperative play are more likely to
exhibit helpful behavior both in the game and in real-life (Ferguson & Garza, 2011). Similarly, playing
cooperative violent computer games decreases the player’s access to aggressive cognitions (Schmierbach,
2010). From a motivational perspective, although playing games is often considered a frivolous pastime,
gaming environments may cultivate a persistent, optimistic motivational cognitive behavior and lifestyle
(Granic et al., 2014).

Online gamer motivation
Understanding why people want to play online games is critical to understanding online games’ impact on

people’s emotions. Yee (2006) summarized ten motivation subcomponents and grouped them into three
overarching components (achievement, social, and immersion). The achievement component has three
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subcomponents: advancement (the desire to gain power, progress rapidly, and accumulate in-game symbols
of wealth or status), mechanics (having an interest in analyzing the underlying rules and systems to optimize
character performance), and competition (the desire to challenge and compete with others). The social
component also has three subcomponents: socializing (having an interest in helping and chatting with other
players), relationship (the desire to form long-term, meaningful relationships with others), and teamwork
(deriving satisfaction from being part of a group effort). The immersion component has four
subcomponents: discovery (finding and knowing things that most other players do not know about), role-
playing (creating a person with a background story and interacting with other players to create an
improvised story), customization (having an interest in customizing the appearance and skillset of their
character), and escapism (using the online environment to avoid thinking about real-life problems).

The extant literature about quarantine and isolation in a pandemic suggests the stressors mentioned at the
beginning of the paper mainly contribute to the formation of negative emotions. Investigating how to reduce
negative emotions and minimize the consequence of negative emotions is imperative for both individuals
and the society. Many studies focus on the impact of playing video games on people. Although there are
disputes among these studies concerning the impact of games, we must conclude that games impact
people’s emotions and behaviors. Also, gamers’ motivation can help us understand what gamers expect to
get from playing games. Notably, most studies about games and gamers were conducted during the pre-
pandemic period. Therefore, the impact of games may be different during a pandemic like COVID-19
because stressors emerge naturally during the pandemic. In short, there is a research gap and a great
opportunity for us to study the impact of playing games during the pandemic.

Theoretical development

Video games are interactive; players cannot passively surrender to a game’s storyline. Instead, video games
are designed for players to engage with their systems actively and for these systems, in turn, to react to
players’ agentive behaviors. There are millions of video games with vastly different themes and goals.
These games can be played cooperatively or competitively, alone, with other physically present players, or
with thousands of other online players. They are played on various devices, from consoles (e.g., Nintendo
Wii, PlayStation), to personal computers, to cell phones. Online games are video games that are either
partially or primarily played through the Internet or other computer networks (Adams, 2013).

We define gamers as individuals who regularly play video games, typically more than one hour every day
(Granic et al., 2014). Gamers who play online games could play and communicate with other gamers in
games through the game’s internal communication functionality.

The impact of the COVID-19 pandemic

Past literature about quarantine and isolation during epidemics shows that such quarantine and isolation
mainly contribute to negative emotions (Bai et al., 2004; Brooks et al., 2020; Liu et al., 2012; Sprang &
Silma, 2013; Wu et al., 2009). The COVID-19 pandemic caused similar stressors as those during the SARS
outbreak. Thus, it seems likely people’s (including gamers) negative emotions will be increased under
stressors caused by the COVID-19 pandemic, especially as the pandemic continues for an extended period.
Therefore, we develop the following hypothesis:

HI: The stress caused by the COVID-19 pandemic increases gamers’ negative emotions.
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The impact of playing online games

To “play a game” can be regarded as two parts: play and game. Various theories were proposed to explain
the possible adaptive function of play, but all fall into three major categories: play as physical training, play
as social training, and play as cognitive training (Chick, 2001). These theories suggest that playful behavior
displayed in early life serves to train and mature the neural and physiological correlations of adult behaviors
and skills essential to survival and reproductive success. On the other hand, growing evidence from
laboratory and long-term field studies supports the notion that play has an adaptive value. Gottman’s (1986)
research has shown the function of traditional play. The pretend context of video games may be real enough
to practice controlling or modulating negative emotions in the service of those goals. Adaptive regulation
strategies such as acceptance, problem-solving, and reappraisal have repeatedly been linked to less negative
affect, more social support, and lower levels of depressive symptoms (Aldao et al., 2010). These same
adaptive regulation strategies seem to be rewarded in gaming contexts because their use is concretely and
clearly linked to goal achievement. Thus, game playing may promote the ability to reappraise emotional
experiences flexibly and efficiently, teaching players the benefits of dealing with frustration and anxiety in
adaptive ways.

Seligman (2011) proposed the P.E.R.M.A. model as a part of his well-being theory. The P.E.R.M.A. model
describes five universal categories of experiences that constitute the foundations of a “good” and fulfilling
life. These categories are as follows (Seligman, 2011):

e Positive emotions refer to a wide range of positive feelings such as excitement, joy, happiness,
pride, and satisfaction.

e Engagement or flow is the state of being involved and immersed in an activity of interest.

e Relationships refer to our social interactions with other people. Not only romantic relations,
but also any kind of bond that we share with other individuals or social groups fall under this
category.

e Meaning is the feeling of belonging to something bigger and having a satisfactory answer to
the question “Why.” Meaning is both the source and result of having a purpose in life.

e Accomplishments are our life goals, including the pursuit of mastery and success.

If we follow Yee’s (2006) perspective on gamer motivation for online games and their close relation to
P.E.R.M.A., then we can conclude that online games offer gamers the means to act freely and safely upon
their motivations in a medium that is inherently rigged to please (unlike real life). Successful online games
always provide gamers the right amount of uncertainty (such as in-game tasks with rewards at stake),
opportunities for social relation interactions (gamers can play and interact with different people and
experience shared goals in addition to participating in a social service network), and also challenges.
Gamers need to devote some effort to achieve fulfillment. Online games thus give gamers the P.E.R.M.A.
experiences that include positive emotions and a “better” life. Positive emotions help undo the detrimental
and de-motivating results of negative emotions (Fredrickson, 2001). Therefore, playing online games could
generate positive emotions and help reduce negative emotions and thereby eliminate the negative
consequences of these emotions.

During the COVID-19 pandemic, people need to follow government instructions to stop or slow the spread
of the virus: keep social distance, not gather in public areas or homes, stay at home, self-isolate/self-
quarantine, or quarantine. Based on prior studies on quarantine consequences (e.g., during the SARS
epidemic), the entire society is likely experiencing negative disruption during the current pandemic even
though not all people are asked to quarantine. Brooks et al. (2020) suggest several actions that can mitigate
the consequences of quarantine during the pandemic:
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Keep it as short as possible.

Give people as much information as possible.
Provide adequate supplies.

Reduce the boredom and improve communication.
Give health-care workers special attention.

Apply altruism instead of compulsion.

Based on online game features and online gamer motivations, playing online games is a way to reduce
stressors including fear of infection (online, not face to face), frustration, and boredom (game features); as
such, playing online games could reduce boredom and improve communication. Thus, playing online
games can be regarded as a potential method to mitigate quarantine consequences (e.g., negative emotions)
during the pandemic. Therefore, we propose hypothesis 2 as follows:

H2: Playing online games reduces gamers’ negative emotions during the COVID-19 pandemic.
The impact of gamers’ compensatory behavior while playing online games

Under the pandemic restrictions and rules, people may show “compensatory behaviors.” The theory of risk
compensation is a behavioral theory that hypothesizes that individuals tend to compensate for changes in a
risk environment (Peltzman, 1975; Viscusi, 1984). According to this theory, individuals are expected to
increase their safety efforts in response to exogenous increases in risk and, conversely, decrease their safety
efforts in response to decreases in risk (Rodgers, 1996). Compensatory behaviors are studied widely in
sports science, food habits, psychology, management, and economics fields (e.g., Li et al., 2001; Peltzman,
1975; Rodgers, 1996; Wichman et al., 2014). Compensatory behaviors are behaviors to respond to some
threats or stressors (Binford & Le Grange, 2005). Several studies (e.g., Binford & Le Grange, 2005; Frayn
et al., 2018) indicate that compensatory behaviors are responses to negative emotions. Through such
behaviors, people could relieve negative emotions such as anxiety and anger. For example, some people
tend to eat and consume more calories than needed in order to relieve anxiety. Recent studies indicate that
when people face uncertain threats, they show compensatory behaviors (Wichman et al., 2014).
Consequently, they may undertake “compensatory behaviors™ to relieve their pandemic-related negative
emotions.

Rational choice theory suggests that criminal offenders respond selectively to particular situations based on
the probability of being apprehended, the benefit they will reap from the crime, and the opportunity cost of
selecting one option over another (Clarke & Cornish, 1985). In the context of online games, and based on
the rational choice theory, gamers may show compensatory behaviors in virtual environments under the
COVID-19 pandemic. They may be more willing to exhibit “compensatory behaviors” such as aggressive
behaviors, cheating, breaking game rules, impolite behaviors, and other “unusual” behaviors when they
play games to relieve negative emotions. For the gamers who show such behaviors, blame from other
gamers and punishment from online game providers are less costly than other costs such as the risk of
infection and reputation loss. Based on the above arguments, we develop the following two hypotheses:

H3: The stress caused by the COVID-19 pandemic increases gamers’ compensatory behaviors in online
games.

H4: Gamers’ compensatory behaviors in online games reduce gamers’ negative emotions during the
COVID-19 pandemic.
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Based on the arguments and hypotheses developed above, the proposed research model is shown in Figure
1 below.

Playing Online Games
H2(-)
H1(+)
Stress > Negative Emotions
H3(+) HA4(-)

Compensatory Behaviors

Figure 1: The Proposed Research Model
Methodology
Data collection and procedure

For this research, we plan to use an online questionnaire survey to collect data. The survey will consist of
four areas of investigation: the demographic characteristics of gamers (gender, age, education, previous
game experiences, types of online games, and so on), measurements of pandemic-related stress (pandemic
time length, quarantine and isolation time length, etc.), data about gaming behavior (such as frequency of
playing online games, time spent on playing online games, frequency of aggressive/cheating/rule-breaking
behaviors when playing games), and data about negative emotions (anxiety, anger, depression). To
investigate the relationship between playing online games and compensatory behaviors with negative
emotions respectively, the survey will be administered multiple times to the same group of people every
other week. Also, some external environment factors such as the pandemic situation, protests, and other
social events should also be considered.

Variables and measurements

As mentioned above, the situation of playing online games consists of length and frequency of playing, as
well as frequency of aggressive/cheating/rule-breaking behaviors. Negative emotions will be assessed in
threat and harm-related emotion scales proposed by Folkman and Lazarus (1985). Based on the previous
research (e.g., Brooks et al., 2020; Liu et al., 2012; Wu et al., 2009), stress from the pandemic will be
measured in pandemic, quarantine, and isolation duration. Except for stress from the pandemic, all of the
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above variables will be measured at baseline, pre-gameplay, and post-gameplay using a seven-point Likert
scale (0 = not at all; 6 = extremely). Emotion scores will be averaged across each sub-scale, with a higher
score indicating a higher emotion level. Control variables such as gender, age, education, previous game
experience, types of online games, monthly income, and marriage status will also be collected in the survey.

Discussion
Theoretical contributions

First, our study advances the understanding of the impact of playing online games in a specific context, a
pandemic environment. As we mentioned above, current studies focus on the impact of playing video games
during the normal setting. Because of the pandemic, government regulations and social experiences may
change people’s emotional status and induce different needs from ordinary times. Consequently, playing
online games may have a different effect on people’s emotions. Thus, the investigation of the impact of
playing online games on people’s behaviors within such context may add new knowledge in the IS field.

Second, this study may enrich the usage of compensatory behaviors and the rational choice theory by
combining them and extending their use into online game behaviors during a pandemic.

Practical contributions

Our findings may help government and industry understand the impact of online games and gamers’
behaviors during the COVID-19 pandemic. The findings may help improve policies now or when we
encounter similar situations in the future. For the game industry, our findings may help them design games
and improve game management and regulations, such as enabling more social components in the game,
motivation for discounting and otherwise promoting online games, and lighter punishment of inappropriate
behavior during a pandemic. We expect our findings to help in advancing the understanding of the impact
of online games. We also hope that our findings will help improve our society and the IS-related industry
during this COVID-19 pandemic.

Limitations and future research

Our research has some limitations. A gamer’s family situation may influence their emotions and
compensatory behavior during the pandemic. The atmosphere of family and relationships among family
members may influence gamers’ psychological status. It is difficult to measure and distinguish such impacts
in our research. Furthermore, a gamer’s social status may also impact their emotions and behaviors.
Therefore, future research should consider a gamer’s family condition and social status.
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