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ABSTRACT

Music listening has long-standing ties to mental health, positive affective states, and wellbeing. Even outside of clinical contexts, music is increasingly being explored as a costeffective, ubiquitous way to support emotion regulation and
stress reduction in people’s everyday lives. Games have also
been shown to have the capability to improve player well-being
in certain contexts. However, the role of players’ exposure
to background music in games toward leveraging this effect
has not been explored specifically. We explore the potential of
games to act as a tool for relaxation and stress reduction for
the general public and discuss future research directions.
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INTRODUCTION

Mental health is described by the World Health Organization
(WHO) as a state of wellbeing in which individuals manage
their lives productively and are able to contribute to society [45]. The improvement of mental health is therefore important from both an individual perspective, as well as from a
societal one. A large variety of demographic factors are correlated with an increased risk of mental health issues, including
certain professions, minority groups, or individuals of lower
socio-economic status [44]. While mental health issues are
stigmatized, they are highly prevalent. Further, a survey of
the health system in Canada in 2015 found that a majority of
individuals with undiagnosed mental health issues ignore or
self-medicate their conditions [11].
While some of the risk factors are genetic, exposure to stress
in everyday life plays a significant role in increasing the likelihood of individuals experiencing mental health issues, including but not limited to burnout and depression. Specific professions also carry increased risks of mental health issues, often
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relating to the high stress environments they are performed in.
For example, some professions like education or health care
services feature environments with chronic imbalances in the
demands they place on individuals in comparison to resources
provided to meet those demands [39]. Exposure to stress and
related mental health issues in turn also predisposes people to
physical illness such as cancer and cardiovascular disease; this
link between mental and physical health issues also leads to
significant economic consequences [39, 44]. The WHO have
emphasized the importance of prevention for achieving this
goal [44]. The reduction of stress in everyday life is therefore a
good measure to improve the health of the general population
and support their wellbeing.
Games are, ideally, fun and enjoyable. One of the main motivations of players of digital games is escapism, that is, it facilitates relaxation through distraction from real life [61]. This
cognitive distraction is a positive and important way for individuals to manage negative emotions [33]. While gameplay
can also be linked to increased rage, this generally correlates
with pathological use (that is, obsessive playing rather than
engaged playing) rather than merely with prolonged exposure
to gameplay. Many types of gameplay are associated with
short- and long-term positive effects on players’ affect and
wellbeing [33]. Further, games are relatively cheap, widely accessible, and easy to use, particularly for generations that grew
up with pervasive technology and video games. Given that
cost factors are considered a systemic barrier stopping individuals from accessing mental health care, and that mental health
issues are more likely to occur among younger individuals,
that is, under 30 years of age [11], this makes games a particularly interesting candidate for assisting with the prevention of
mental health issues in the general population.
Music is also linked to positive effects on mental health: the
history of music as a therapeutic measure is extensive and
culturally comprehensive [4]. Many of these effects are ascribed to actively making music, for example, drumming to
improve the mental health of individuals with post-traumatic
stress symptoms [2]. However, even passive music listening
can lower the risk of mental health issues [36]. For example,
studies have shown that music listening after stressful experiences increases individuals’ sense of wellbeing and decreases
depression [26]. Because of these effects, passive music listening is used in clinical settings to ease and control patients’ pain
and facilitate relaxation, where it shows a consistent positive
effect on psychological measures [4].
With this paper, we explore the potential of games to act
as a preventative measure against stress in everyday life by

facilitating relaxation and stress reduction, and in particular,
the role of audio in this effect. We discuss future research
directions and two potential use cases for studies.
RELATED WORK

In this section we discuss related work on music listening and
gaming in the context of improving wellbeing, and explore
games designed to be and perceived as being relaxing.
Music Listening for Wellbeing

Music has a long history of use in therapeutic settings due to
its positive influence on mental and social wellbeing [4, 36,
57]. For example, group drumming has been used to combat
feelings of isolation and helplessness, and provide an outlet
for negative emotions among soldiers diagnosed with combat
stress reactions [2]. Group drumming has also been shown
to improve social development (e.g. self-esteem) and mental
health of at-risk adolescents [59]. Of course, these effects may
also be linked to the social context in which group drumming
occurs; social context of gameplay has similarly been shown
as a predictor of player wellbeing [58], and an important factor
in game enjoyment [60]. Overall, however, there is a clear link
between music and the experience of flow [8, 12].
Even passive music listening (as opposed to music making)
has been linked to improvements in wellbeing and a reduction
of stress. For example, passive music listening has also been
used as a therapeutic measure: a review on the effect of music
listening found that standard care practices for depression were
improved through the addition of music therapy [38]. In education for individuals with special needs, it is used to facilitate
relaxation, memory, and emotion regulation [17]. Listening to
music activates physiological and emotional responses, as well
as regions of the brain that involve reward processing [6, 41].
Individuals’ emotional responses to music depend on listeners’
familiarity with it, their exposure to it, and its complexity [24].
Even outside of clinical settings, individuals have been shown
to use music listening of their own initiative for emotional selfregulation [31, 51]. Similarly, a multi-method approach by
Västfjäll et al. [57] showed that music listening significantly
lowers self-reported stress in everyday life.

with experiences of autonomy, and (when well-balanced) competence. Social interaction in games fulfils the need for relatedness; facilitation of social interaction is part of the reason for
the popularity of games [60]. Co-located co-playing correlates
with greater fun, challenge and perceived competence [19].
Johnson et al. [27] have proposed a model of videogames and
wellbeing, in which they discuss three determining factors for
positive effects of gameplay: player characteristics, game features, and experience of play. Mandryk and Birk [37] explored
how some of these factors correlate with wellbeing in a survey, and found that people with depression or anxiety–despite
activating behaviour being an issue with these conditions–still
played games a few times a week. Another online survey by
Reinecke [48] showed that players explicitly use games after
stress in order to recover. Further, the importance of gameplay
for stress recovery was increased for players with less social
support. Reinecke also found that players who have a tendency to cope with stress through emotional responses (e.g.,
distancing) are more likely to use games for stress relief than
participants who cope with stress through problem-focused
coping (e.g., pinpointing the problem and finding solutions).
For our research question on the role of audio in gameplay
effects on wellbeing, this is particularly interesting given the
close connection of music to emotional responses.
In a subsequent study, Reinecke et al. [49] explored how participants reacted to different recovery options, that is, interactive
or non-interactive media, after a stressful task. Their results
show that media exposure in general, enjoyment, and interactivity are highly relevant factors for stress relief. In a study
exploring psychosocial adjustment of youths aged 10 to 15,
Przyblski [47] found that low levels (<1 hour) of electronic
gaming per day was a key indicator of psychosocial adjustment, correlating with higher life satisfaction and prosocial
behaviour compared to non-players. This effect was reversed
for high levels of play (>3 hours). In a study on MMORPG
gameplay, Kirby et al. [29] found a small but significant negative effect of gaming on psychological wellbeing. This effect
was mediated through the type of use: obsessive play lowered
psychological wellbeing (i.e., when playing adversely affected
players’ lives), while engaged use did not. Overall, games
offer significant potential for facilitating stress reduction and
providing needs satisfaction, when not used pathologically.

Gameplay & Wellbeing

Playing games is also linked to wellbeing, and previous work
has pointed out that by providing relaxation and distraction,
games have the potential to help players manage negative
emotions [33]. Similarly, a survey by Vella et al. [58] found
positive effects of gameplay on wellbeing. According to Sonnentag & Fritz, stress recovery is mediated by four aspects:
psychological detachment, relaxation, mastery experiences,
and control [53]. Research on players’ motivations for playing
has found escapism to be an important component, in the form
of facilitating relaxation through distraction [52, 61].
The phenomenon of wellbeing through gameplay has been
linked to self-determination theory, which describes humans
as trying to satisfy three psychological needs: autonomy, competence, and relatedness [14]. When these needs are met,
individuals experience enjoyment. Games provide players

Many Facets of Zen Gaming

It should be noted that there is a large diversity of opinions
regarding what kind of game is considered relaxing. There
are some games that are explicitly designed to be particularly
engrossing and relaxing. A lot of these can be classified as
casual games, and feature simple mechanics and a calm or
player-controlled pace. For example, many of these games
involve growing or raising virtual plants or animals, generally
at a slow pace or in real time (e.g. Viridi [21] or Zen Koi [22],
in which players grow succulants or raise and breed koi fish,
respectively). Similarly, casual farming games (’ville games)
attract a significant amount of players, even though they do not
pose a great deal of challenge even for players with little game
literacy [32]. A parody of these games led to the phenomenon
of clicker games, wherein players’ only mechanic consists of

wellbeing, we do not yet understand the role that game audio
plays in these effects on wellbeing.

Figure 1. The game Stardew Valley is considered very relaxing due to
both game mechanics (which incorporate the pottering game pattern)
and aesthetics.

clicking (e.g., Cow Clicker [5]). Nevertheless, this has sparked
the development of a large number of similar clicking games.
Other games that might be considered relaxing involve puzzles
– generally without a time limit, or with a non-timed mode.
Examples include Monument Valley [56], a puzzle game that
plays with M.C. Escher-style level layouts, using impossible
objects (e.g., Penrose triangles) for architectural design.
However, there are also games that offer more extensive game
worlds and mechanics, that are said to be particularly relaxing. One example is Stardew Valley [9], an open-ended roleplaying game in which players farm, forage, fish, and extract
resources while fighting monsters in the mines (see Figure 1).
Many game reviews have remarked on the game’s relaxing
and absorbing qualities, pointing out the open world, simple
mechanics, and continuous progress towards player-defined
goals [13, 46, 50]. Many of these also mention the background
music as playing a role in the relaxing effect.
Lundgren & Björk [35] have also explored games that employ calm, arrangement-based game mechanics, which they
name “pottering”. They describe the use of these pottering
mechanics in games such as Zoo Tycoon [20], Minecraft [42],
The Sims [40], and FarmVille [63]. Among the patterns they
emphasize in these games is calm flow, which they describe as
an almost meditative experience. In contrast, fast-paced games
are also mentioned in the context of relaxation. For example,
racing games are considered relaxing by players partly due
to their challenge-based immersion. Taking flow theory to its
limit, high but still manageable challenge in games leads to
a flow state, which for many players is rewarding, and sometimes even relaxing (even, for example, Dark Souls [18]).
LEVERAGING COMMERCIAL GAMES FOR WELLBEING

The related work shows that video games have the potential to
induce a calming and relaxing effect on players by providing
a distraction from stress factors. This can be leveraged to
improve wellbeing and mental health in the general population.
Regardless of whether they are designed to provide relaxation
through pottering or reaction-based challenges, games are
generally designed to be engrossing and immersive. This
also includes their sound design, ranging from aesthetically
pleasing sound effects and narration to suitable continuous
background music. However, despite research on effects of
music listening and research on the effects of gameplay on

Potentially, the background music of games that are perceived
as relaxing may be particularly well suited to improving wellbeing through music listening alone, without the game. The
research based on self-determination theory, and stress recovery factors suggests that the influence of gameplay itself
should have the greater effect, as it satisfies these psychological needs to a larger degree. However, we would like to spark
a discussion in the games user research community on the role
that audio can perform in increasing the effects of gameplay
on wellbeing. Further, how should game audio be designed in
order to maximize the potential increase of this effect? In the
following we discuss potential research directions in this area.
Which Existing Games Cause Relaxation?

As mentioned, some existing commercial games are known to
be perceived as relaxing and engrossing by players. However,
there is little research on whether they have a measurable
effect on people’s affective state and mental wellbeing. By
exploring how beneficial these games can be, research has
the opportunity to encourage gameplay with casual games for
stress relief as a cost-effective preventative way of reducing
mental health issues in the general population. As such, the
games research community should consider exploring games
that players regard as particularly relaxing in more detail. For
example, this approach might begin with player surveys or
an analysis of blog reviews. By exploring which commercial
games cause relaxation, the games research community will
achieve an increased understanding of how this effect occurs.
Effect of Game Genre

We previously discussed that the games and game elements
that players consider relaxing may differ greatly, ranging from
pottering games or puzzle games, reaction-based racing games,
to high-challenge games. Game audio performs different functions depending on game genre; this effect goes as far as to
elicit highly divergent reactions when exploring player experience upon the removal of audio in a strategy game compared
to a stealth game [28]. We thus suggest that the effect of game
audio on wellbeing may also differ depending on the game
genre. In particular, the effects of different audio types (e.g.,
sound effects, voice/narration, and background music) may
also vary in their effects on wellbeing depending on game
genre. By exploring how the different audio types and game
genres can be combined to leverage a maximum increase in
subsequent wellbeing, the games research community could
provide guidelines for game developers to create game experiences that are ideal for stress relief and mental health.
Feedback Function of Audio

Audio performs a large variety of functions in games, among
them dramaturgic uses (i.e., affirming the visuals or providing
a counterpoint to it), stylization or emphasis, representations
and evocations of time, locations, or emotions, or providing
a means of immersion [3]. Further, the effect of audio set to
media not one-sided; the visuals and story narrative inversely
also affect listeners’ music perception [23]. Finally, in interactive media such as games, audio also interacts with the

player: music can be used to comment on player decisions,
or influence future one [3]; interactivity is considered a key
difference between game and film music [15].
Game audio is said to support cognitive appraisal, in that
it supports perceived realism, hides the game medium, and
heightening emotional responses [15]. A study by Nacke et
al. [43] reported highest flow values for gameplay with sound
effects but no background music; this emphasizes the role of
audio for providing feedback to the player. As the effect of
gameplay on wellbeing is linked to the fulfilment of psychological needs including mastery experiences and competence,
the feedback function of audio is particularly important for
supporting and communicating players’ successful actions.
The Role of Game Background Music

As discussed, research on music listening has shown strong
ties to improved wellbeing. Given that certain games are considered particularly relaxing, how much of a role does the background music play in these specific games? Related work has
shown that the presence of background music can affect players’ perception of a game, and increases immersion [34, 62].
Further, the tempo of background music influences player behaviour, and there is evidence that allowing players to choose
their own custom background music increases enjoyment [7].
Some game soundtracks are designed explicitly to be absorbing and soothing, and many game soundtracks are sold independently of the game (e.g., the Bastion [30] or Monument
Valley [54] soundtracks). However, there has been no research
on whether the background music might already be well suited
for music listening for the purpose of stress relief. The games
research community should explore how much of the relaxing
effect of games is mediated through the games’ background
music. How much of it is caused by the audio itself, and
how much is caused by the combination of audio and game
mechanics, through satisfaction of psychological needs?
Potential Benefits of Exploring These Questions

By exploring these research questions, the games research
community will be able to design games that leverage their
potential for stress relief to the greatest degree possible. This
will help to improve players’ everyday life as a preventative
measure against mental health issues. Further, this will also
potentially open up research directions towards stress management for people already diagnosed with mental health issues
such as depression or post-traumatic stress symptoms, and
shift the focus of games research for wellbeing from only
preventative to include therapeutic applications.
USE CASES: POTENTIAL GAMES

In this final section, we discuss two potential use cases in the
form of games which are generally considered relaxing, and
which may be a starting point for research.
Monument Valley

This puzzle game by ustwo consists of M. C. Escher-style
level designs (see Figure 2), which the player can rotate in
three dimensions while the camera remains fixed in a twodimensional perspective (which are reminiscent of Fez [10]).

Figure 2. The game Monument Valley is widely described as a relaxing
puzzle game due to both game mechanics with a calm pace, and calming
background music.

The game has received high praise for its game mechanics, but
is also described as relaxing and “actively soothing” due to its
background music [16]. With its game duration of roughly 2
hours overall [55], and the potential to present players with
specific levels without requiring lengthy tutorials, it would be
well suited to an in-lab study setting.
Stardew Valley

Playing Stardew Valley is considered relaxing by many
fans [13, 25, 50]. The game showcases many pottering game
patterns as described by Lundgren and Björk [35]: construction by allowing the player to arrange their farm, nurturing
(for example through the farming elements), value of effort
through facilitating long-term goals (e.g., re-building the community center), calm flow (even the combat mechanics are not
fast paced), and framed freedom through the game mechanics of farming, foraging, fishing, and fighting monsters while
extracting resources from the mines.
The soundtrack of Stardew Valley has very positive ratings on
Steam [1]. It has also been mentioned in reviews specifically as
being relaxing [25], and also in the context of being crucial to
achieving a stress-free combat system [46]. Due to these player
responses, as well as an easy learning curve for beginners, it
is also well suited to a study exploring the relaxing effect of
music in gameplay on wellbeing.
CONCLUSION

Mental health is an issue of increasing societal and financial
importance, and prevention strategies include helping individuals to reduce and manage stress in everyday life. In this paper,
we elaborate on research areas exploring the effects on wellbeing of music listening and playing games, respectively. We
further discuss games which are considered relaxing and point
out research directions for exploring the role of game audio in
improving player wellbeing, and through stress reduction, also
helping to prevent mental health issues. With this paper, we
hope to spark a discussion and on the role of audio in game design for wellbeing, as well as prompt potential collaborations
to further this research direction.
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âĂIJflowsâĂİ. State and trait in musical performance,
composition and listening: a systematic review. Frontiers
in psychology 6 (2015).
9. ConcernedApe. 2016. Stardew Valley. Game [OS X]. (26
February 2016).
10. Polytron Corporation. 2012. Fez. Game [OS X]. (13 April
2012).
11. Corporate Research Associates (CRA). 2015. Mental
Health Care System Study. Summary Report, Mood
Disorders Society Canada (MDSC). (July 2015).
https://mdsc.ca/research/
2015-mental-health-care-system-survey-results/.

15. Inger Ekman. 2008. Psychologically motivated
techniques for emotional sound in computer games.
Proceedings of AudioMostly 2008 (2008), 20–26.
16. Mike Fahey. 2014. Monument Valley Is The Perfect Hour.
https://kotaku.com/
monument-valley-is-the-perfect-hour-1561462576.

(September 2014). [Website] Kotaku. Accessed: 1st
September 2017.
17. Lucille M Foran. 2009. Listening to music: Helping
children regulate their emotions and improve learning in
the classroom. educational HORIZONS 88, 1 (2009),
51–58.
18. FromSoftware. 2011. Dark Souls. Game [Xbox 360]. (30
October 2011).
19. Brian J Gajadhar, Yvonne AW De Kort, and Wijnand A
Ijsselsteijn. 2008. Shared fun is doubled fun: player
enjoyment as a function of social setting. In Fun and
games. Springer, 106–117.
20. Blue Fang Games. 2001. Zoo Tycoon. Game [Windows].
(17 October 2001).
21. Ice Water Games. 2016. Viridi. Game [iOS]. (20 June
2016).
22. LandShark Games. 2015. Zen Koi. Game [iOS]. (23 April
2015).
23. Hans-Peter Gasselseder. 2014. Dynamic music and
immersion in the action-adventure an empirical
investigation. In Proceedings of the 9th Audio Mostly: A
Conference on Interaction With Sound. ACM, 28.
24. William W Gaver and George Mandler. 1987. Play it
again, Sam: On liking music. Cognition and Emotion 1, 3
(1987), 259–282.
25. Patrick Hancock. 2016. Review: Stardew Valley.
https://www.destructoid.com/
review-stardew-valley-345495.phtml.

(March 2016).
[Website] Destructoid. Accessed: 1st September 2017.
26. Eri Hirokawa and Hideki Ohira. 2003. The effects of
music listening after a stressful task on immune functions,
neuroendocrine responses, and emotional states in college
students. Journal of music therapy 40, 3 (2003), 189–211.

12. Örjan De Manzano, Töres Theorell, László Harmat, and
Fredrik Ullén. 2010. The psychophysiology of flow
during piano playing. Emotion 10, 3 (2010), 301.

27. Daniel Johnson, Peta Wyeth, and Penelope Sweetser.
2013. The people-game-play model for understanding
videogames’ impact on wellbeing. In Games Innovation
Conference (IGIC), 2013 IEEE International. IEEE,
85–88.

13. Simone de Rochefort. 2017. Polygon’s 2016 Games of
the Year #8: Stardew Valley.

28. Kristine Jørgensen. 2008. Left in the dark: playing
computer games with the sound turned off. Ashgate.

https://www.polygon.com/2017/1/3/14129368/
stardew-valley-games-of-the-year-2016. (January

2017).
[Website] Polygon. Accessed: 1st September 2017.
14. Edward L Deci and Richard M Ryan. 2011.
Self-determination theory. Handbook of theories of social
psychology 1 (2011), 416–433.

29. Amy Kirby, Chris Jones, and Alex Copello. 2014. The
impact of massively multiplayer online role playing
games (MMORPGs) on psychological wellbeing and the
role of play motivations and problematic use.
International journal of mental health and addiction 12, 1
(2014), 36–51.

30. Darren Korb. 2016. Bastion: Original Soundtrack (CD).
https://store.supergiantgames.com/products/
official-bastion-soundtrack. (March 2016). [Website]

Supergiant Games. Accessed: 1st September 2017.
31. Petri Laukka. 2007. Uses of music and psychological
well-being among the elderly. Journal of happiness
studies 8, 2 (2007), 215–241.
32. Chris Lewis, Noah Wardrip-Fruin, and Jim Whitehead.
2012. Motivational game design patterns of’ville games.
In Proceedings of the International Conference on the
Foundations of Digital Games. ACM, 172–179.
33. Jinhui Li, Yin-Leng Theng, and Schubert Foo. 2014.
Game-based digital interventions for depression therapy:
a systematic review and meta-analysis. Cyberpsychology,
Behavior, and Social Networking 17, 8 (2014), 519–527.
34. Scott D Lipscomb and Sean M Zehnder. 2004.
Immersion in the virtual environment: The effect of a
musical score on the video gaming experience. Journal of
Physiological Anthropology and Applied Human Science
23, 6 (2004), 337–343.
35. Sus Lundgren and Staffan Björk. 2012. Neither playing
nor gaming: Pottering in games. In Proceedings of the
international conference on the foundations of digital
games. ACM, 113–120.
36. Raymond MacDonald, Gunter Kreutz, and Laura
Mitchell. 2013. Music, health, and wellbeing. Oxford
University Press.
37. Regan Lee Mandryk and Max Valentin Birk. 2017.
Toward Game-Based Digital Mental Health Interventions:
Player Habits and Preferences. Journal of medical
Internet research 19, 4 (2017).
38. Anna Maratos, Christian Gold, Xu Wang, and Mike
Crawford. 2008. Music therapy for depression. The
Cochrane Library (2008).
39. Christina Maslach and Julie Goldberg. 1998. Prevention
of burnout: New perspectives. Applied and preventive
psychology 7, 1 (1998), 63–74.
40. Maxis. 2000. The Sims. Game [Windows]. (4 February
2000).
41. Vinod Menon and Daniel J Levitin. 2005. The rewards of
music listening: response and physiological connectivity
of the mesolimbic system. Neuroimage 28, 1 (2005),
175–184.
42. Mojang. 2011. Minecraft. Game [Microsoft Windows].
(18 November 2011). Stockholm, Sweden.
43. Lennart E Nacke, Mark N Grimshaw, and Craig A
Lindley. 2010. More than a feeling: Measurement of
sonic user experience and psychophysiology in a
first-person shooter game. Interacting with Computers 22,
5 (2010), 336–343.
44. World Health Organization. 2013. Mental health action
plan 2013 – 2020. (2013). http://www.who.int/mental_
health/publications/action_plan/en/.

45. World Health Organization. 2016. Mental health:
strengthening our response. Fact Sheet. (April 2016).
http://www.who.int/mediacentre/factsheets/fs220/en/.

46. Kallie Plagge. 2016. Stardew Valley Review. http://ca.
ign.com/articles/2016/03/25/stardew-valley-review.
(March 2016). [Website] IGN. Accessed: 1st September
2017.
47. Andrew K Przybylski. 2014. Electronic gaming and
psychosocial adjustment. Pediatrics 134, 3 (2014),
e716–e722.
48. Leonard Reinecke. 2009. Games and recovery: The use
of video and computer games to recuperate from stress
and strain. Journal of Media Psychology 21, 3 (2009),
126–142.
49. Leonard Reinecke, Jennifer Klatt, and Nicole C Krämer.
2011. Entertaining media use and the satisfaction of
recovery needs: Recovery outcomes associated with the
use of interactive and noninteractive entertaining media.
Media Psychology 14, 2 (2011), 192–215.
50. Baden Ronie. 2017. Stardew Valley Review âĂŞ So
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