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A B S T R A C T

Anxiety and depression are the most prevalent mental health disorders among young adults, leading to debili-
tating outcomes. Recently, there has been an increasing interest in the use of video games to prevent and treat
mental health problems. Insight into the motivational factors that influence game selection and engagement will
inform us on how to tailor the promotion of mental health games. The primary aims of the current study were to
examine whether motivation to change, emotion mindset, and stress mindset influenced (a) the choice for, and
(b) engagement with, a game promoted as a mental health game. The secondary aim was to examine whether
emotion and stress mindsets changed after playing a game promoted as a mental health game.
Young adults (n= 129; 95 women; 82.2% university students) with elevated mental health symptoms viewed

two trailers, in which the same commercial video game was presented as a mental health game and as an
entertainment game.
Results showed that motivation to change and mindsets did not influence game choice, and participants who

chose the mental health trailer played the game for a similar period of time as participants who chose the
entertainment trailer, regardless of their motivation to change or mindsets. Additionally, after gameplay par-
ticipants who chose the mental health trailer reported a decrease in the belief that the effects of stress are
debilitating. These results suggest that video games aiming to improve mental health may benefit from pro-
moting the game’s mental health benefits.

1. Introduction

Anxiety and depression are the most prevalent mental health disorders
among young adults, with up to 11.7% and 15.6% of young adults re-
porting, respectively, an anxiety disorder or major depressive episode in
the past year [14,35]. These mental health disorders lead to high societal
costs, as well as debilitating and often devastating long-term outcomes for
the individual [64]. Recently, there has been a strong increase in the use of
e-health applications to prevent and treat mental health problems, in-
cluding – but not limited to – video games for mental health. Video games
have been proposed as a viable alternative for delivering interventions,
due to their natural appeal and intrinsic motivational characteristics
[27,30,33]. Games may have the potential to engage individuals and keep
them engaged for longer periods of time than conventional programmes.
Additionally, video games can be a cost-effective alternative because of
their potential for scalability, reaching individuals most in need with little
cost and effort (for recent reviews see e.g., [24,37]).
Despite these proposed advantages of mental health games, limited

research has examined uptake and adherence among individuals with
mental health symptoms [26,28]. Additionally, we do not know how
individuals with different motivations engage with mental health games
[27]. Knowledge about whether and how motivational factors influence
the selection of, and engagement with, mental health games will allow us
to tailor the promotion of mental health games such that we can optimize
uptake and adherence, eventually broadening the impact of mental
health games on population mental health. The primary aims of the
current study were to examine how motivational factors influence (a) the
willingness to play, and (b) subsequent levels of engagement with, a
game promoted as a mental health game, among young adults with
mental health symptoms. The secondary aim was to examine whether
mindsets change after playing a game promoted as a mental health game.

1.1. Motivation to change

Motivation to change refers to individuals’ willingness to change
symptoms or problems they are experiencing. In the clinical literature,
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motivation to change has been identified as an important predictor for
help-seeking, treatment engagement, adherence, dropout, and treat-
ment outcomes (e.g., [3,4,17,39,40,41,43,48,53,61,68] in [31]). In the
transtheoretical model (TTM) of behavioural change [52] motivation to
change is conceptualized as a process that involves progression through
five stages [48]: (1) precontemplation (not being aware of any pro-
blems, no intention to change behaviour), (2) contemplation (aware-
ness about problems that need to be changed), (3) preparation (inten-
tion to seek help), (4) action (actively working on behavioural change),
and (5) maintenance (preventing relapse and continuing to implement
newly learned skills). The TTM proposes that clients’ treatment ad-
herence and engagement, as well as outcomes depend on the client’s
stage of motivation.
Previous research among university students with self-identified

anxiety issues found that higher precontemplation scores were asso-
ciated with reduced help-seeking and that higher contemplation, action
and maintenance scores were associated with greater help-seeking [17].
In addition, research among psychotherapy patients has found that
higher precontemplation, lower contemplation and lower action scores
were associated with premature termination of therapy [4,16,17,58].
Based on this literature, we expected that motivation to change would
also influence individuals’ willingness to play, and engagement with, a
game promoted as a mental health game.

1.2. Emotion and stress mindsets

Two other important motivational factors that might influence in-
dividuals’ willingness to play, and engagement with, a game promoted
as a mental health game are their mindsets about the malleability of
emotions (i.e., emotion mindset) and the nature of stress (i.e., stress
mindset). Individuals with a fixed emotion mindset believe that emotions
are not changeable and cannot be controlled. Individuals with a growth
emotion mindset believe that emotions are malleable and can be changed
with effort, experience, and help from others [18,60]. Regarding stress
mindset, individuals with a stress-is-enhancing or stress-is-debilitating
mindset experience stress as enhancing or debilitating, respectively, for
health, performance and personal growth [11]. The concept of mindsets
is based on Dweck’s [18] framework in which it is proposed that
mindsets – also called implicit theories – determine one’s goals, action
tendencies, beliefs about effort, and predict one’s reaction to setbacks
[21,22]. This makes mindsets an important motivational factor for
behavior [6,21], presumably influencing help-seeking and treatment
engagement [5,55].

1.3. Changing mindsets

Because mindsets have been thought of as both trait-like and
changeable [19,21] and day-to-day experiences may change one’s
mindset, the secondary aim of the current study was to examine whe-
ther emotion and stress mindsets change after playing a game promoted
as a mental health game. Previous research has shown that mindsets
can be changed through surprisingly brief interventions, such as
watching short video clips, reading an article or performing a short
writing exercise [1,7,11,19,47,66]. Other research however suggests
that these interventions may not work for everyone and in fact show
strongest effects for individuals who are at-risk or confronted with
(mental health) challenges [6,20,57,65]. It might be that selecting and
playing a game that is promoted for its mental health benefits, changes
one’s emotion and/or stress mindset.

1.4. Hypotheses and design

The primary aims of the current study were to examine how moti-
vation to change, emotion mindset and stress mindset influenced (a) the
choice for, and (b) engagement with, a game promoted as a mental
health game. Based on the motivation to change literature, we

hypothesized that individuals with lower precontemplation scores, and
higher contemplation, action and maintenance scores would (a) be
more likely to select and play a game promoted as a mental health
game, and (b) would play the game for a longer period of time.
Regarding emotion mindset, we hypothesized that individuals with a
growth emotion mindset would (a) be more likely to select and play a
game promoted as a mental health game than individuals with a fixed
emotion mindset, and (b) would play the game for a longer period of
time, because individuals with a growth emotion mindset believe that
emotions can be changed, are willing to confront challenges, and persist
to reach their goal. Because a game aimed at stress and/or emotion
management may imply confrontations with stress, we further hy-
pothesized that individuals with a stress-is-debilitating mindset would
(a) be less likely to select and play a game promoted as a mental health
game than individuals with a stress-is-enhancing mindset, and (b)
would play the game for a shorter period of time. The secondary aim of
the current study was to examine whether emotion and stress mindsets
change after playing a game promoted as a mental health game. By
making the mental health benefits of a game explicit, players are pre-
sumably more aware of changes in emotions and their stress level,
which could have an influence on their mindset concerning the mal-
leability of emotions and/or the nature of stress. Hence, we hypothe-
sized that playing a game promoted as a mental health game would lead
to changes in participants’ emotion and stress mindsets as a result of the
game experience.
In the current study, participants were young adults with elevated

levels of mental health symptoms. Participants viewed two trailers, in
which the same commercial video game was presented as a mental
health game and as an entertainment game. Although participants be-
lieved they could choose between two different games, both trailers
portrayed the same commercial video game, which allowed us to at-
tribute differences in gameplay duration (as an indication of engage-
ment) to the mental health message, while holding game content equal.
The current study was part of a larger study on the impact of different
messaging types on the choice and experience of mental health games.
A previous publication on this dataset [67] showed that young adults
with elevated mental health symptoms were 3.71 times more likely to
select the game introduced as having mental health benefits than the
game with the entertainment message.

2. Method

2.1. Participants

Participants were 155 young adults (Mage = 21.48, SDage = 3.36)
with elevated levels of mental health symptoms. Of these 155 partici-
pants, 26 were excluded from the analyses because a) they realized that
the two trailers were about the same game and/or b) knew the
(broader) aim of the study, leaving 129 participants (95 women) for
data analyses. Excluded participants reported to be playing video games
for more hours per week (M = 7.83, SD = 10.19) than included par-
ticipants (M = 4.25, SD = 6.77; t(29.60) = −1.72, p = .096), pre-
sumably making it more likely for them to notice that the two trailers
were about the same video game. Based on a-priori power analyses
(power = 80%, α = 0.05, medium effect size), at least 128 participants
were required for the analyses.
Participants included in the analyses were between 18 and 31 years

old (Mage = 21.33, SDage = 3.20) during screening and 49.6% of the
participants were born in the Netherlands, 29.5% in Germany, 13.2%
elsewhere in Europe, and 7.8% outside Europe. Most participants
(82.2%) were currently enrolled in a university program, of which
56.0% studied psychology. Participants indicated to play video games
for on average 4.25 h (SD = 6.77) per week. Almost half of the parti-
cipants (48.8%) did not play video games at all in an average week,
27.9% indicated playing video games up to 7 h a week, and 23.3%
played video games for more than 7 h a week.
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2.2. Procedure

Participants were recruited through the university’s participant pool
system, by handing out flyers at lectures, and by putting up posters/
advertisements on campus and on Facebook. The current study con-
sisted of an online screening questionnaire to assess eligibility and — if
participants showed elevated mental health symptoms and were un-
familiar with Monument Valley — a subsequent experiment in the lab.
In the online screening, participants (n = 648) first read informa-

tion about the study and gave active consent for the screening prior to
filling in the questionnaires. Participants filled out questionnaires re-
garding demographics, mental health symptoms, motivation to change,
mindsets, and video gaming habits. The screening also included filler
items on academic performance to disguise the aim of the screening and
to avoid demand characteristics. Participants were invited to the lab if
they had elevated mental health symptoms (see measures below) and if
they were not familiar with the game that was used in the experiment.
The online screening took approximately 15 min and participants filled
out the online screening on a voluntarily basis or in exchange for course
credits.
Eligible participants (n = 264) were invited to come to the lab

within two weeks after filling out the screening questionnaire (range 1
to 20 days, M= 8.15, SD= 4.52). This invitation was accepted by 155
participants who received information about the study set-up and
signed informed consent for the experiment. During the experiment,
participants first filled out two questions about their mood, and sub-
sequently watched two trailers after which they had to choose one of
the games. Although participants believed they had two game options
to choose from, both trailers portrayed the same commercial video
game (Monument Valley; [62]). The two trailers promoted the game
through different graphic design, musical elements, font choice, and
editing style, as a mental health or entertainment game.
After participants made their choice, they rated the attractiveness

and fun of each game based on the trailers and played Monument
Valley on a tablet (a 10.1-inch Samsung Galaxy Tab 3, GT-P5210).
Participants were free to decide how long they wanted to play the
game. To ensure that participants did not exceed the 60 min time limit
for the experiment we asked them to move onto the questionnaire about
50 min into the experiment (i.e., after approximately 40 min of ga-
meplay) in case they had not done so.
After gameplay, participants filled out questions about, respectively,

their mood, intrinsic motivation, autonomy and competence, evalua-
tion of the game and whether they wanted to participate in a raffle to
win the game, as well as questions regarding their mindsets, the ma-
nipulation check and the promotional message of the trailers. In ex-
change for their participation, participants received course credits or a
€10 gift certificate. Full debriefing was done via email after completion
of the study. The Ethics Committee Social Sciences of the university
(code number: ECSW2017-3001-461a) approved the study protocol.

2.3. Experimental manipulation: monument valley, trailers and messaging

Monument Valley is a commercial 3D puzzle game [62] inspired by
the optical illusions of M.C. Escher (see Fig. 1). The game has received
excellent reviews on gaming websites and has won several awards (e.g.,
the Apple Design Award in 2014 and the Apple iPad game of the year in
2014). The game’s aim is to guide the protagonist, princess Ida, through
mazes of impossible objects and optical illusions. Players progress
through the game by rotating and manipulating the architecture and
geometry of the game world [63]. The game consists of several levels
that could be finished in approximately 1.5 h.
We used Monument Valley because it is designed for players with

various levels of game experience [63]. By balancing difficulty and
enjoyment the developers aimed to create a game “that would excite
the player, but never frustrate” (https://ustwo.com/work/monument-
valley). Although the game was not designed with a therapeutic aim,

we believe that presenting the game with a mental health message
would be credible because of the relaxed atmosphere and the way in
which the game illustrates problem solving.
In order to attribute differences in gameplay duration to the mental

health message while holding game content equal, two 1-minute trai-
lers were created based on screenshots of Monument Valley. We will
refer to these trailers as the detailed and the abstract trailer (see Fig. 2).
The trailers were different in several aspects to give the impression that
the trailers portrayed two different games. The detailed trailer had
screenshots of detailed graphical designs, faster music, AR BONNIE font
for the trailer text, and an editing style focused on slowly moving across
the pictures. The abstract trailer had screenshots of abstract graphical
designs, slower music, Gloucester MT font for the trailer text, and an
editing style focused on zooming in or out of the pictures. Based on a
pilot study (n = 22) we slightly adapted the two trailers to further
improve attractiveness and enhance their differences (for more details,
see [67]).
These two 1-minute trailers were filled with two different messages:

a mental health message or an entertainment message. Each message
consisted of five sentences, with the first sentence in both messages
introducing the game as appealing. The mental health message empha-
sized beneficial effects of the game on players’ mental health and in-
cluded the following sentences: “perfect for a single marathon play-
through”, “learn to manage stress more efficiently”, “therapeutic
insights for emotional mastery”, “both challenging and relaxing”, and
“recommended by games for mental health”. The entertainment message
emphasized the entertainment value of the game and that the game was
highly acclaimed. The following sentences were included in the en-
tertainment message: “a game you must play”, “think outside the box to
solve intricate puzzles”, “9/10 Polygon 5/5 Touch Arcade”, “almost
impossibly gorgeous”, and “iPad game of the year”. By using two ex-
perimental conditions, we counterbalanced between participants which
trailer design (i.e., the detailed or abstract trailer) contained the mental
health message and which trailer design contained the entertainment
message. Participants were randomly assigned to one of the two con-
ditions. In condition 1, participants (n = 66) saw the detailed trailer
with the mental health messages (see https://www.youtube.com/
watch?v=N17yM7c2gu4) and the abstract trailer with the entertain-
ment messages (see https://www.youtube.com/watch?v=eXm0_N_
h02w). In condition 2, participants (n = 63) saw the abstract trailer
with the mental health messages (see https://www.youtube.com/
watch?v=D5xOB3OFPxQ) and the detailed trailer with the entertain-
ment messages (see https://www.youtube.com/watch?v=
UX9fYmWwb24). In both conditions, the trailers were shown in
random order.

2.4. Measures

2.4.1. Mental health symptoms
The Depression Anxiety Stress Scale (DASS-21; [42]; Dutch trans-

lation from [12]) was used during screening to assess mental health
symptoms. This scale consists of three subscales with seven items each
to measure depressive symptoms (e.g., “I felt that life was meaningless”;
α = 0.83), anxiety symptoms (e.g., “I felt I was close to panic”;
α = 0.70), and stress symptoms (e.g., “I found it hard to wind down”;
α = 0.79). Participants answered all items on a 4-point Likert scale
indicating to what degree each statement applied to them during the
past week, with 0 = did not apply to me at all, 1 = applied to me to some
degree, or some of the time, 2 = applied to me to a considerable degree, or a
good part of the time, and 3 = applied to me very much, or most of the time.
Participants were selected for the experimental part of the study based
on having at least mildly elevated mental health symptoms on one or
more of the subscales, indicated by a summed score of at least 5 for
depression, at least 4 for anxiety, or at least 8 for stress [12].
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2.4.2. Motivation to change
The University of Rhode Island Change Assessment (URICA; [45];

Dutch translation from [15]) was used during screening to assess mo-
tivation to change. The questionnaire consists of four subscales with

eight items each, measuring the four primary stages of change within
the TTM: precontemplation (e.g., “As far as I am concerned, I don’t have
any problems that need changing”; α = 0.77), contemplation (e.g., “I
have a problem and I really think I should work at it”; α = 0.80), action

Fig. 1. Screenshots from the video game Monument
Valley. The player’s aim is to have the avatar in
white reach the top of the building. On the left, the
current path seems to be a dead end. On the right is
the same building after rotating it counter clock-
wise. By rotating the building the visual illusion is
created that the dead end connects to another path
section, allowing the avatar to move on. These
images are reproduced from Monument Valley by
Ustwo Games [62] with the permission of the
copyright holder Ustwo Games.

Fig. 2. Screenshots from the two trailers of Monument Valley. On the left, a screenshot from the detailed trailer. On the right, a screenshot from the abstract trailer.
These images have been adapted from Monument Valley by Ustwo Games [62] with the permission of the copyright holder Ustwo Games.
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(e.g., “I am really working hard to change”; α = 0.88), and main-
tenance (e.g., “I am trying to prevent myself from having a relapse of
my problem”; α = 0.85). The URICA measures only the four stages that
have been supported by research among psychotherapy clients and
therefore does not include the preparation stage as proposed in the TTM
[44,45].
In its original form, eight items of the URICA refer to the specific

treatment setting a patient is currently in. Because we administered the
questionnaire in a community sample outside of a treatment context,
we slightly adapted the wording of these items so that they would fit
with both individuals currently considering treatment and individuals
currently not considering treatment. For example, the item “Maybe this
place will be able to help me” was changed into “Maybe someone or
something will be able to help me”. Participants indicated on a 5-point
Likert scale to what extent they agreed with the statements, ranging
from 1 (strongly disagree) to 5 (strongly agree). Only participants that
indicated to have at least mildly elevated mental health symptoms filled
out the URICA. Participants were instructed that when the statement
referred to “their problem” they should answer in terms of the beha-
viours, feelings or situations they had identified in the previous ques-
tionnaire (i.e., the DASS-21). An average score for each subscale was
calculated.

2.4.3. Emotion mindset
The Theory of Emotions Scale [60] was used during screening

(pretest) and after gameplay (posttest) to assess implicit theories of
emotions. The questionnaire was translated into Dutch using a for-
ward–backward method; two researchers translated the questionnaire
into Dutch and a third researcher translated it back. Any discrepancies
were resolved through discussion. The scale consists of two items
measuring the incremental dimension (e.g., “If they want to, people can

change the emotions that they have”) and two items measuring the
entity dimension (e.g., “The truth is, people have very little control over
their emotions”). Participants indicated to what extent they agreed with
the statements on a 5-point Likert scale, ranging from 1 (strongly dis-
agree) to 5 (strongly agree). The two entity items were reverse-scored
and a mean score across all items was calculated (αpretest = 0.72 and
αposttest = 0.79), such that higher scores indicated a growth mindset
(i.e., believing that emotions are malleable).

2.4.4. Stress mindset
The Stress Mindset Measure-General (SSM-G; [11]) was used during

screening (pretest) and after gameplay (posttest) to assess beliefs about
the enhancing and debilitating nature of stress. We translated the
questionnaire into Dutch using a forward–backward method. The scale
consists of four items measuring negative beliefs about stress (e.g.,
“Experiencing stress depletes my health and vitality”) and four items
measuring positive beliefs about stress (e.g., “Experiencing stress fa-
cilitates my learning and growth”). Participants indicated on a 5-point
Likert scale to what extent they agreed with the statements, ranging
from 0 (strongly disagree) to 4 (strongly agree). The four negative items
were reversed and a mean score across all items was calculated
(αpretest= 0.78 and αposttest= 0.84), such that higher scores indicated a
stress-is-enhancing mindset.

2.4.5. Game choice
The variable game choice represents participants’ choice with re-

gard to the promotional messaging (i.e., mental health or entertain-
ment) regardless of the specific trailer (i.e., detailed or abstract) that
incorporated that message.

Table 1
Means and standard deviations or percentages of the demographic and study variables for the total sample and for each experimental condition.

Condition

Detailed trailer with mental health
messaging

Abstract trailer with mental health
messaging

Variable Mean/
Percentage

(SD) Mean/Percentage (SD) Mean/Percentage (SD) χ2/t df p

Age 21.33 (3.20) 21.56 (3.06) 21.10 (3.35) 0.83 127 0.41
Gender 0.06 1 0.81

Female 73.6% 72.7% 74.6%
Male 26.4% 27.3% 25.4%

Birth Country 5.93a 3 0.12
Netherlands 49.6% 53.0% 46.0%
Germany 29.5% 24.2% 34.9%
Elsewhere in Europe 13.2% 18.2% 7.9%
Outside Europe 7.8% 4.5% 11.1%

Weekly hours of video gameplay 4.25 (6.77) 4.83 (7.52) 3.63 (5.87) 1.01 122.20 0.31
Depressive symptoms 6.02 (3.92) 6.30 (4.16) 5.71 (3.67) 0.85 127 0.40
Anxiety symptoms 5.12 (3.41) 5.52 (3.75) 4.70 (3.00) 1.36 127 0.18
Stress symptoms 8.24 (3.85) 8.35 (4.04) 8.13 (3.67) 0.33 127 0.75
Motivation to change

Precontemplation 2.21 (0.58) 2.29 (0.64) 2.12 (0.50) 1.65 121.79 0.10
Contemplation 3.58 (0.58) 3.55 (0.63) 3.60 (0.53) −0.52 127 0.60
Action 3.21 (0.70) 3.11 (0.71) 3.32 (0.67) −1.71 127 0.09
Maintenance 3.06 (0.71) 3.03 (0.67) 3.08 (0.76) −0.38 127 0.71

Emotion mindset
Pretest 3.21 (0.77) 3.24 (0.83) 3.17 (0.71) 0.53 127 0.60
Posttest 3.16 (0.78) 3.17 (0.82) 3.15 (0.74) 0.09 127 0.93

Stress mindset
Pretest 1.55 (0.59) 1.62 (0.59) 1.48 (0.58) 1.39 127 0.17
Posttest 1.59 (0.64) 1.66 (0.63) 1.51 (0.65) 1.36 127 0.18

Game choice 20.49 1 < 0.001
Mental health 59.7% 78.8% 39.7%
Entertainment 40.3% 21.2% 60.3%

Gameplay duration in minutes 28.48 (8.85) 29.31 (9.16) 27.60 (8.50) 1.09 126 0.28

a One cell (12.5%) had an expected count less than 5.
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2.4.6. Gameplay duration
As an indication of engagement with the game, gameplay duration

was measured using the Funamo Parental Control app [29] on the ta-
blets, which tracked how long Monument Valley was open for each
participant. In case gameplay duration measured by Funamo was in-
correct (e.g., when participants did not close Monument Valley when
they continued with the questionnaire), we used the time from an in-
visible timer on the questionnaire page which tracked when partici-
pants continued with the questionnaire. For one participant gameplay
duration could not be obtained as both methods proved incorrect. In
addition, a standard maximum gameplay duration (i.e., 40.38 min) was
given to participants who were prompted by the researcher to move on
to the questionnaire due to time constraints (n = 25) and to partici-
pants who exceeded that standard duration without being stopped
(n = 2). For more details see [67].

3. Results

3.1. Descriptive statistics

Table 1 presents the descriptive statistics for the total sample and
for each experimental condition. Randomization was successful as there
were no differences between experimental conditions in age, gender,
birth country, weekly video gameplay, mental health symptoms, mo-
tivation to change subscales, and emotion and stress mindset at pretest.
However, participants were more likely to choose the mental health
message when it was portrayed in the detailed trailer (experimental
condition 1) than when it was portrayed in the abstract trailer (ex-
perimental condition 2; for information and discussion see [67]).
Therefore, we controlled for experimental condition in the analyses that
predicted game choice and gameplay duration, and in the analyses
examining the changes in emotion and stress mindsets.
Overall, 77 of the 129 participants (59.7%) selected the trailer with

the mental health message. No significant differences in game choice
were found between females and males (χ2 (1) = 1.80, p = .180). On
average, participants played Monument Valley for 28.48 min
(SD = 8.85), with a range of 12.77 to 40.38 min. Table 2 presents
means and standard deviations of the study variables by game choice.
Participants choosing the mental health trailer and participants
choosing the entertainment trailer did not differ in mental health
symptoms, motivation to change subscales, emotion mindset at pre- and
posttest, stress mindset at pre- and posttest, and gameplay duration.
Finally, Table 3 presents Pearson correlations between all study

variables. Emotion mindset at pretest and emotion mindset at posttest
were strongly positively associated, as were stress mindset at pre- and
posttest. Moderate to large positive associations were found between
depressive symptoms, anxiety symptoms, and stress symptoms. Re-
garding motivation to change, moderate to large negative associations
were found between precontemplation and the other three subscales. In
addition, contemplation, action, and maintenance were strongly posi-
tively associated with one another. Depressive symptoms were moder-
ately positively associated with contemplation and maintenance. Stress
symptoms were weakly negatively associated with emotion mindset at
pretest and weakly positively associated with contemplation. Finally,
emotion mindset at pretest was weakly negatively associated with
maintenance.

3.2. Predicting game choice and gameplay duration

To examine whether motivation to change, emotion mindset and
stress mindset influenced the choice for a game promoted as a mental
health game, two binary logistic regression analyses were performed to
predict game choice. One analysis used the motivation to change sub-
scales as independent variables and the other analysis used emotion and
stress mindsets at pretest as independent variables. Experimental con-
dition was included as a control variable in both analyses. Statistical
assumptions were tested and met. Contrary to expectations, motivation
to change subscales, emotion mindset, and stress mindset did not sig-
nificantly predict game choice (see Tables 4 and 5).
To examine whether motivation to change, emotion mindset and

stress mindset influenced gameplay duration when choosing the mental
health trailer, two linear regression analyses were performed. One
analysis included the motivation to change subscales as centered in-
dependent variables and the other analysis included emotion and stress
mindsets at pretest as centered independent variables. In addition, both
analyses included game choice and the interaction terms between the
centered independent variables and game choice as predictors.
Experimental condition was included as a control variable in both
analyses. Statistical assumptions were tested and met. Motivation to
change, emotion mindset, and stress mindset had no direct effect on
gameplay duration. Contrary to expectations, the interactions between
game choice and the motivation to change subscales, emotion mindset,
or stress mindset also did not have a significant effect on gameplay
duration (see Tables 6 and 7).

Table 2
Means and standard deviations of the study variables per game choice.

Game choice

Variable Mental healtha (SD) Entertainmentb (SD) t df p

Depressive symptoms 6.19 (3.94) 5.75 (3.92) −0.63 127 0.53
Anxiety symptoms 5.43 (3.88) 4.65 (2.54) −1.37 126.92 0.17
Stress symptoms 8.34 (3.96) 8.10 (3.71) −0.35 127 0.73
Motivation to change

Precontemplation 2.20 (0.60) 2.21 (0.56) 0.44 127 0.97
Contemplation 3.63 (0.56) 3.49 (0.61) −1.33 127 0.19
Action 3.19 (0.73) 3.24 (0.65) 0.39 127 0.70
Maintenance 3.09 (0.69) 3.00 (0.75) −0.69 127 0.49

Emotion mindset
Pretest 3.19 (0.75) 3.24 (0.80) 0.34 127 0.73
Posttest 3.17 (0.73) 3.15 (0.86) −0.08 127 0.93

Stress mindset
Pretest 1.54 (0.56) 1.57 (0.63) 0.25 127 0.80
Posttest 1.68 (0.61) 1.45 (0.67) −1.94 127 0.06

Gameplay duration 28.74 (8.87) 28.10 (8.90) −0.41 126 0.69

a n = 77.
b n = 52.
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3.3. Changes in emotion and stress mindsets based on game choice

To examine whether emotion and stress mindsets changed when
participants chose the mental health trailer (and not the entertainment
trailer), two Repeated Measures ANOVA’s were performed. One ana-
lysis included pretest and posttest emotion mindset as a within-subjects
factor. The other analysis included pretest and posttest stress mindset as
a within-subjects factor. In addition, both analyses included game
choice as a between-subjects factor and experimental condition as a
covariate. Statistical assumptions were tested and met1.
Overall, emotion mindset did not change from pre- to posttest, F(1,

126) = 1.68, p = .20, η2p = .01. In addition, there was no significant
interaction effect between game choice and the change in emotion
mindset, F(1, 126) = 0.73, p = .40, η2p = .01. Thus, regardless of
participants’ game choice, emotion mindset remained the same from
pre- to posttest (see Table 2 for means)2.
For stress mindset, no overall change from pre- to posttest was

found, F(1, 126) = 0.372, p = .54, η2p < .01. However, there was a
significant interaction effect between game choice and the change in
stress mindset3, F(1, 126) = 7.86, p= .006, η2p = .06. For participants
who chose the mental health trailer, stress mindset significantly in-
creased from 1.54 to 1.68, t(76) = −2.15, p = .04, indicating that
participants became slightly less convinced about the debilitating
nature of stress, becoming more neutral. For participants who chose the
entertainment trailer, stress mindset did not change (Mpretest = 1.57,
Mposttest = 1.45; t(51) = 1.65, p = .11).

4. Discussion

The present study examined how motivational factors influenced
young adults’ choice for, and engagement with, a game promoted as a
mental health game. Contrary to what was expected, motivation to
change, emotion mindset and stress mindset did not predict

participants’ willingness to choose a game promoted as a mental health
game over a game promoted as an entertainment game. Additionally,
when individuals with more motivation to change, a growth emotion
mindset, or a stress-is-enhancing mindset did choose the game pro-
moted as a mental health game, they did not play the game for a longer
period of time. The secondary aim of the study was to examine whether
participants’ game choice led to changes in their emotion and stress
mindsets. Regardless of participants’ game choice, emotion mindset did
not change. Interestingly, however, participants who chose the mental
health trailer reported a change in their stress mindset after gameplay,
showing a decline in their belief that the effects of stress are debili-
tating. No change in stress mindset was found for participants choosing
the entertainment trailer.

4.1. Motivation to change and engagement with a mental health game

Our findings that the motivation to change stages did not predict
game choice nor influenced participants’ engagement with the game
promoted as a mental health game compared to the game promoted as
an entertainment game, were unexpected. Although we conducted the
study among young adults experiencing at least mild mental health
symptoms, it seems that on average our participants were currently not
considering treatment or looking for help, as indicated by scores around
the mid-point for the action and maintenance subscales. The current
sample seems to include individuals that are less motivated to change
their symptoms compared to individuals already receiving counselling
or admitted for treatment (e.g., [31,41]). Nevertheless, this low moti-
vation to change did not prevent participants from choosing to play a
game promoted as a mental health game. In fact, 59.7% of the parti-
cipants chose to play the game promoted as a mental health game –
regardless of their motivation to change – and they played it for a si-
milar period of time as participants choosing the game promoted as an
entertainment game. This finding speaks to the promising potential of
using games as mental health interventions, given that over two thirds
of youth do not seek professional help for their mood and anxiety dis-
orders (e.g., [25,46]), which appears to be mainly because of the per-
ceived stigma associated with professional help [8]. The current find-
ings support the notion that video games for mental health are a
promising approach to reach individuals with mental health symptoms,
even the ones that are not inclined to seek professional help.

4.2. Emotion and stress mindsets and engagement with a mental health
game

Contrary to what was expected, our results showed that emotion

Table 3
Pearson correlations between the study variables.

Variable 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11.

1. Depressive symptoms –
2. Anxiety symptoms 0.24** –
3. Stress symptoms 0.35*** 0.56*** –

4. Precontemplation −0.14 0.07 −0.06 –
5. Contemplation 0.27** −0.05 0.18* −0.52*** –
6. Action 0.09 −0.04 0.11 −0.43*** 0.46*** –
7. Maintenance 0.33*** −0.01 0.17† −0.37*** 0.59*** 0.61*** –
8. Emotion mindset pretest −0.17† −0.13 −0.18* −0.00 −0.09 0.03 −0.19* –
9. Emotion mindset posttest −0.07 −0.08 −0.17† 0.03 −0.07 0.06 −0.13 0.71*** –
10. Stress mindset pretest 0.03 0.06 −0.01 0.15 −0.09 −0.02 −0.16† −0.01 0.00 –
11. Stress mindset posttest −0.10 0.01 −0.16† 0.07 −0.02 −0.07 −0.08 0.03 0.01 0.62*** –
12. Gameplay duration 0.03 −0.10 0.02 −0.06 0.04 −0.02 0.02 0.07 0.04 −0.06 −0.08

Partial correlations controlling for gender showed similar results.
* p < .05.
** p < .01.
*** p < .001.
† p < .10.

1 Box’s M test of equality of covariance matrices was significant in the
Repeated Measures ANOVA for emotion mindset. Tabachnick and Fidell [59]
state that this test is highly sensitive and that only if the sample sizes are un-
equal and Box’s M test is significant at p< .001, robustness is not guaranteed.
Our sample sizes were unequal, but the p-value of the test was 0.03 suggesting
the test is still robust. In addition, it has been suggested to use Pillai’s criterion
instead of Wilks’ lambda to evaluate multivariate significance when covariance
matrices are unequal [50]. However, Pillai’s criterion provided the same results
as Wilks’ lambda in our analysis. Therefore, we ignored the significance of the
Box’s M test.
2 Similar results were found when gender was included as a covariate.
3 Similar results were found when gender was included as a covariate.
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and stress mindsets did not predict game choice nor did they influence
participants’ engagement with the game promoted as a mental health
game compared to the game promoted as an entertainment game. We
hypothesized that individuals with a fixed emotion/stress-is-debili-
tating mindset would be less likely to choose a game promoted as a
mental health game than individuals with a growth emotion/stress-is-
enhancing mindset, and that these individuals would play that game for
a shorter period of time. However, there may have been different rea-
sons for why individuals did or did not select the mental health trailer.
For example, it might be that right before and/or during the experiment
participants were not experiencing negative emotions that needed to be
regulated, and therefore did not choose the mental health trailer (e.g.,
one participant indicated that they did not choose the mental health
trailer because “[it] was advertised with [sic] being good for your
mental health and stress. I did not fell [sic] stressed or bad at the mo-
ment…”). In addition, a game aimed at stress management may imply
confrontations with stress for some individuals, but others might think
that a mental health game is less stressful than a regular entertainment
game. These opposing motivations may have cancelled each other out,
explaining why we did not find an effect. Future research should ex-
amine how current negative affect and expectations about mental
health games (e.g., stress-inducing/confrontations with stress versus
stress-reducing) affect the willingness to play a game promoted as a
mental health game.
Finally, it might be that emotion and stress mindsets are not directly

linked to actions of help-seeking because of a moderating or mediating
third variable, such as self-efficacy or stigma (see also [13,32]). For
example, some participants indicated that they did not choose the
mental health trailer because “it looks frustrated [sic] and more com-
plicated” and “… it implicates that there is something wrong with you”.
Future research may examine whether additional variables have an
influence on participants’ choice.

4.3. Change in mindsets after playing a mental health game

Results showed that regardless of participants’ game choice, emo-
tion mindset did not change. Interestingly, however, stress mindset
changed towards a more neutral mindset about the nature of stress
(although scores were still on the debilitating side of the scale) for
participants choosing the mental health trailer, but stayed the same for
participants choosing the entertainment trailer. It remains unclear why

participants’ stress mindset changed after selecting and playing the
game when it was promoted as a mental health game and not when it
was promoted as an entertainment game. Because all participants
played the same game for an equal amount of time, the findings strongly
suggest that expectations primed through the trailers prior to gameplay
were driving these effects. It might be that these prior expectations
made participants more aware about the potential benefits of the video
game and/or primed participants to focus on any slight stress and in-
terpret that as manageable and less debilitating (cf. [9,36]). Future
research should examine how expectations of playing a mental health
or entertainment game influences participants’ in-game experiences
and interpretations.
The magnitude of the observed changes in participants’ stress

mindset is similar to changes that Crum and colleagues [11] reported in
their first study on stress mindset. In their experiment, they exposed
participants to three 3-minute videos presenting either the enhancing or
debilitating effects of stress. A control group did not view any videos.
Similar to our participants who chose the mental health trailer, parti-
cipants in the enhancing condition became less convinced that stress is
debilitating, although they still scored below the neutral point of the
scale. Participants in the debilitating condition became more convinced
about the debilitating nature of stress. Stress mindset did not change for
participants in the control condition. The findings of the current study
are not only similar, but also show that stress mindset can be changed
by providing a mental health message before playing a short video
game. The change in stress mindset may seem small, but is worth fur-
ther exploration given that a stress-is-debilitating mindset has been
linked to less adaptive physiological effects of stress, worse cognitive
and affective outcomes, poorer (mental) health and well-being, and
premature death [10,34,51].
It may be important to consider the reasons why stress mindset

changed while emotion mindset did not. Previous research has shown
that mindsets are domain specific and only impact on factors within the
same domain [2,23,38,55,56,60]. It might be that the promotional
mental health message and/or the game itself spoke more to one’s stress
mindset than to one’s emotion mindset. In fact, the messages in the
mental health trailer emphasized stress management (“learn to manage
stress more efficiently”) and the relaxing nature of the game (“both
challenging and relaxing”) rather than the changeability of emotions.
These mental health messages may have led participants to focus on
any slight stress that they experienced during the puzzles. In turn, be-
cause the mental health messages focused on stress management,

Table 4
Results from a binary logistic regression predicting game choice from motiva-
tion to change subscales.

Predictor B SE B Wald’s χ2 df p eB (odds
ratio)

Constant −2.33 2.22 1.10 1 0.29 0.10
Experimental conditiona 1.78 0.41 18.46 1 < 0.001 5.92
Precontemplation 0.01 0.42 0.00 1 0.99 1.01
Contemplation 0.66 0.47 1.91 1 0.17 1.93
Action −0.19 0.38 0.26 1 0.61 0.82
Maintenance 0.05 0.39 0.02 1 0.89 1.06
Test χ2 df p

Omnibus test of model coefficients 24.30 5 < 0.001
Goodness-of-fit test

Hosmer &
Lemeshow

4.75 8 0.78

Note. Dependent variable ‘game choice’ was coded as 0 = entertainment,
1 = mental health.
−2 Log likelihood = 149.65. Cox and Snell R2 = 0.17. Nagelkerke R2 = 0.23.
When gender was included as a control variable, similar results were found and
gender was not a significant predictor.
a Coded as 0 = detailed trailer with mental health messaging, 1 = abstract

trailer with mental health messaging.

Table 5
Results from a binary logistic regression predicting game choice from emotion
and stress mindsets.

Predictor B SE B Wald’s χ2 df p eB (odds
ratio)

Constant 0.52 0.99 0.28 1 0.60 1.68
Experimental conditiona 1.80 0.41 19.67 1 < 0.001 6.06
Emotion mindset pretest −0.16 0.26 0.37 1 0.54 0.85
Stress mindset pretest −0.30 0.34 0.77 1 0.38 0.74
Test χ2 df p

Omnibus test of model coefficients 22.27 3 < 0.001
Goodness-of-fit test

Hosmer &
Lemeshow

3.28 8 0.92

Note. Dependent variable ‘game choice’ was coded as 0 = entertainment,
1 = mental health.
−2 Log likelihood = 151.69. Cox and Snell R2 = 0.16. Nagelkerke R2 = 0.21.
When gender was included as a control variable, similar results were found and
gender was not a significant predictor.
a Coded as 0 = detailed trailer with mental health messaging, 1 = abstract

trailer with mental health messaging.
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participants may have interpreted this stress as manageable, less de-
bilitating, and actually beneficial in helping them to find the solution.
For example, one participant said “I felt a bit stressed when lots of black
birds appeared on the map, which was a positive and exciting kind of
stress. This kept me more interested in the game and motivated me”.
Thus, the combination of the mental health messages and the gameplay
experiences may have taught participants more about the enhancing
nature of stress rather than the changeability of emotions.

4.4. Limitations and future directions

Several limitations should be mentioned when interpreting the
findings. First, due to our recruitment strategy, the majority of the
sample was highly educated and predominantly female. The current
sample is therefore not representative of the Dutch young adult popu-
lation that experiences mental health problems, which may have biased
the results. In particular, university students may not have the same
preferences and motivations regarding video games for mental health as
the overall population might have. Secondly, the present study included
participants with elevated mental health symptoms, but the current
sample seemed to have restricted variability in motivation to change.
When filling out the motivation to change questionnaire, participants
were instructed that when the statements referred to “their problem”,
they should answer in terms of the behaviours, feelings or situations
they had identified in the previous questionnaire (i.e., the DASS-21
measuring depression, anxiety, and stress symptoms). It might be that
participants did not experience “problems” that needed to be changed.
As found in the current study, as well as in other studies (e.g., [17]),
more (severe) mental health symptoms are associated with more mo-
tivation to change. In addition, research has shown that more (severe)
mental health symptoms are associated with more professional help-
seeking (e.g., [46,49,54]). Future research should examine how moti-
vational factors influence engagement with a mental health game
among a more representative sample experiencing more severe mental
health symptoms.
Future research should investigate the influence of motivational

factors on prolonged engagement and ongoing use of mental health

video games, for example through a daily diary study and/or ecological
momentary assessments. On the other hand, it might also be interesting
to examine how ongoing use and in-game experiences influence moti-
vational factors. It might be that positive in-game experiences (e.g.,
increased positive mood) motivate participants to pursue activities that
may improve their mental health symptoms (e.g., seeking help).
Furthermore, as the current study only examined one specific game,
future research should investigate whether other game-related moti-
vational factors such as genre and visual aspects of the game, play a role
in the willingness to select and play a mental health game. Insights into
the influence of these game-related factors on game choice and en-
gagement may guide game design and game promotion, potentially
reaching a larger group of individuals with mental health symptoms.
Finally, the current study found that participants became more neutral
about the debilitating nature of stress. Future research should examine
how changes in stress mindset are related to mental health outcomes
over time, as well as whether changes in mindset persist over time.
Notwithstanding the aforementioned limitations and remaining

questions for future research, the current study has implications for the
prevention of mental health symptoms and promotion of mental health.
Results showed that pitching a game as beneficial for one’s mental
health does not deter individuals from playing it. In fact, 3 out of 5
participants preferred to play a game promoted as a mental health game
over a game promoted as a regular entertainment game, regardless of
their motivation to change and mindsets. These findings support the
notion that video games can be a motivating and engaging approach to
reach individuals with mental health symptoms, and that video games
aiming to improve mental health can be promoted as a mental health
game. In addition, the current study showed that pitching a game as
beneficial for one’s mental health can lead to changes in people’s
mindset about the effects and nature of stress. Considering the adverse
effects of a stress-is-debilitating mindset for mental health and well-
being, this finding is promising. Taken together, this study indicates
that video games aiming to improve mental health may benefit from
promoting the game for its mental health benefits.
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