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Background
Work-related stress is the health epidemic of the 21st century. According to the American Institute of Stress job stress is
far and away the major source of stress for American adults. Stress is also one of the complaints that predicts depression
and generates high costs worldwide. Depression is the third leading cause of disease burden globally, and the WHO
predicts that by 2020 depression will be the second leading contributor to the global burden of diseases across all ages.

It is long believed that stress itself is debilitating and there is an enormous amount of research that shows that stress can
have negative consequences. Crum and Lyddy (2014) describe that:

Stress has been tied to many emotional, behavioral, cognitive and physical impairments and diseases. Stress is
specifically linked to six leading causes of death: heart disease, accidents, cancer, liver disease, lung ailments,
suicide (Sapolsky, 1996; Schneiderman, Ironson, & Siegel 2005); absenteeism from work, increased medical
expenses, and loss of productivity (Atkinson, 2004; Schneiderman et al., 2005); cognitive impairment, depression, and
other mental illness (e.g., Hammen, 2005; McEwen & Seeman, 1999; Schwabe & Wolf, 2010; Wang, 2005); and
aggression and relational conflict (e.g., Bodenmann, Meuwly, Bradbury, Gmelch, & Ledermann, 2010) (p. 949).

However, a range of recent studies (Crum et al., 2013, 2014, 2017; Akinola, Fridman, Mor, Morris, & Crum, 2016; Park et al.,
2017) suggests that one’s overall mindset about stress is more important to health than stress itself. Stress mindset is the
overarching belief that stress is either enhancing or debilitating. Research has shown that a stress-is-enhancing mindset
results in a healthier response to stress (Crum et al., 2013). The emerging science shows us that this stress attitude
towards stress can be changed by training.



One of the main tricks to change one’s attitude towards stress is to learn to look at stress as an indication of something
meaningful happening. One of the main conclusions of a large sized study in 2013 was that ‘people with meaningful lives
worry more and have more stress than people with less meaningful lives’ (Baumeister, Vohs, Aaker, & Garbinsky, 2013).
For those who live healthy lives despite high stress levels, stress is a barometer for how engaged they are in activities that
are personally meaningful rather than a sign that something is wrong.



Rewiring the Brain
The ability to learn from stress is a deep biological response. For several hours after a stress response the brain is
rewiring itself to remember and learn from the experience. Stress leaves us with an imprint on the brain in order to prepare
for the same sort of situation somewhere in the future. If you are stressed, alert, engaged, the brain releases the
neurochemicals to enable neuroplasticity (Merzenich, 2014). And our stress response does not have to be good or tuned
to become better at that specific situation, but our brain needs to be in the mood for it (Merzenich, 2014). Everyone that
started to ski at an older age, knows that simply trying is enough to become better at a specific skill. But this is not only
true for a skill like skiing, it is also true for adequate bodily reactions like hormone responses or responses of the immune
system. Scientists call this process stress inoculation, going through a stressful experience gives our brain and body a
stress vaccine (McGonigal, 2015, Kashani et al, 2015). The brain learns to deal with stressful events successfully and with
a minimum of upset.

POSITIVE EMOTIONS



Blooming under Stress
Putting people to practice stress is a key training tool for athletes, emergency responders, professional musicians, artists,
astronauts and others that have to deliver under stress. And that is because of that rewiring and stress inoculation effect.
The Olympic skaters of a famous Dutch speedskating coach, Jillert Anema, are training themselves with a specific stress-
training tool, to reach for the top. Stress is no longer seen as the enemy, but as an important friend on the road to
success.





There are many fun and challenging tasks on the island:
E.g. the player will have to displace a glass ball, the ball
will only stick to the handles if the player has the
adequate stress level; otherwise the ball will fall in the
sand. In other moments flies will attack the player and
the insects can only be calmed if the player relaxes.
Another mission is to climb some vines and cross a
ravine. There are red (stress) and green (relax) vines, so
the player can pick the most appropriate one depending
on his/her stress level.

Therefore, the player has to explore, find and apply
effective mechanisms in his own body to generate
stress or be calm. As in any game, Stressjam has
different levels and the player gets only a few lives to
achieve the goals.

Stressjam
Because of the huge impact of the mindset towards
stress, we developed Stressjam: an award winning
innovative health tech solution that uniquely combines
virtual reality, biofeedback technology and applied games
to provide a fully personalized digital coach to train
players regulate their own stress system, and to develop
a new stress-mindset in which stress can also be healthy.

Because of the huge impact of the mindset towards
stress, we developed Stressjam: an award winning
innovative health tech solution that uniquely combines
virtual reality, biofeedback technology and applied games
to provide a fully personalized digital coach to train
players regulate their own stress system, and to develop
a new stress-mindset in which stress can also be healthy.

How Stressjam Works

The player undergoes a lifelike, vr interactive
experience on a tropical island.

This experience is fully personalized by using a
biosensor on the chest. Therefore, the player has only
one superpower: his/her own stress system.

There is a Stressjam game coach to support and
guide the player in the journey. Nevertheless, you can
play on your own.





Aim of the Pilot Study
Unlike most of the emotional, behavioral and mental health programs available to treat stress, we embrace the evidence-
based theory that stress can be enhancing. Instead of diminishing stressful experiences we train Stressjam players to
learn to use their stress-system to be healthier, happier and more productive. We tailor Stressjam by applying biofeedback;
to provide each user a meaningful, personalized, predictive and precise just-in-time program. The game is suitable for
various target groups and situations, because research shows that only a minority of people make use of the benefits of
stress. A pilot study was conducted.



Methods and Measurements
A pre-test–post-test design was used. Employers and patients (patients with common mental health disorders) filled out
questionnaires assessing personal involvement (PII), usability, learnability (SUS) and stress mindset (SMM). Additional
questions about Stressjam feasibility were asked.

The study was conducted with two groups of participants: 1. employees (N=55) and 2. psychiatric patients (N=27).

The 55 employees played Stressjam for 40 minutes. They were tested on all 3 questionnaires, once on the PII and the
SUS, post-test, and twice on the SMM, pre-test and post-test (N=55).

The 27 psychiatric patients played Stressjam for as long as they wanted and they were measured on the SMM alone,
pre-test and after every single 40 minute session (N=27).



Results
Stress Mindset Measure (SMM)

Both groups improved significantly on the SMM after playing Stressjam (see Appendix Table 2, Table 3 and Figure 1).

For the group of healthy employees, one Stressjam session of 40 minutes already leads to a slight (effect size .349),
but significant improvement on the SMM (see Appendix Table 2).

For the group of psychiatric patients, SMM scores at the end of a Stressjam training (average of 3 hour and 43 minutes
of game-play) were significantly higher than at the start of the training.

The group of psychiatric patients played themselves towards the same SMM score as the score reached in the first
session of the employees group: from 1,55 at the start to 2.09 at the end of the training). They played themselves to a
‘normal’, more healthy, mindset towards stress (effect size of 1.073) (see Appendix Table 3).

A preliminary analysis of the repeatedly measured SMM scores, indicates that the duration of the game-play seems to
be a distinctive feature. The more time people play, the more positive their mindset becomes.



System Usability Scale (SUS)

We found an overall score of 81,7 on the SUS (Group 1).
This means that the tested employees were enthusiastic
about the usability and learnability of Stressjam. We
tested Stressjam in a blended setup, with a technical
coach that puts the VR-experience to work. We didn’t test
Stressjam as a self-help game.

Personal Involvement Inventory (PII)

The group we tested was group 1, 55 employees without
stress problems. We found an overall score of 58. A
score above 40 indicates a high level of personal
involvement. We found very high scores on the
parameters ‘fascinating’, ‘interesting’, ‘valuable’ and
‘appealing’, but the scores on all the other parameters
were high as well.

Conclusion: Stressjam is an applied game that triggers
high levels of personal involvement both in a cognitive
and emotional sense!



Conclusion Future Directions:
There is a strong indication that Stressjam proves to be:

A truly engaging game that leads to a high level of
personal involvement.

A training tool that scores an A on usability and
learnability.

Helpful to people to familiarize themselves with a
‘stress is enhancing’ mindset in a way that changes
their attitude towards stress.

A training tool with 'duration of game-play’ as a
distinctive feature.

A tool that helps a broad range of people.

Future research is needed and should focus on what the
(long-term) effects of Stressjam on players are,
specifically patients with emotional, behavioral and
mental health problems; and to explore on the
applicability of Stressjam in specific different situations
with different subjects, specially for people with low
socioeconomic status.

Another relevant direction is to study if it is possible, by
playing Stressjam for a longer period of time, to stimulate
the vagal afferent system to have positive effects on
disorders of negative affectivity and physiological health.



References
Akinola, M., Fridman, I., Mor, S., Morris, M. W., & Crum, A. J. (2016). Adaptive Appraisals of Anxiety Moderate the Association between Cortisol
Reactivity and Performance in Salary Negotiations. PloS one, 11(12). doi: e0167977.

Baumeister, R. F., Vohs, K. D., Aaker, J. L., & Garbinsky, E. N. (2013). Some key differences between a happy life and a meaningful life. The Journal
of Positive Psychology, 8(6), 505-516. doi: 10.1080/17439760.2013.830764

Crum, A. J., Salovey, P., & Achor, S. (2013). Rethinking stress: The role of mindsets in determining the stress response. Journal of Personality and
Social Psychology, 104(4), 716-733. doi: 10.1037/a0031201

Crum, A., and Lyddy, C. (2014). Destressing stress: The power of mindsets and the art of stressing mindfully. In A. N. Ie, C. T. Ngnoumen, and E. J.
Langer (Eds.), The Wiley Blackwell handbook of mindfulness (1st ed., pp. 948–963). Hoboken, NJ: John Wiley & Sons.

Crum, A., Akinola, M., Martin, A., & Fath, S. (2017). The Role of Stress Mindset in Shaping Cognitive, Emotional, & Physiological Responses to
Challenging & Threatening Stress. Anxiety, Stress, & Coping, 30(4), 379-395. doi:10.1080/10615806.2016.127558-

Kashani F, Kashani P, Moghimian M, Shakour M, (2015). Effect of Stress Inoculation Training on the Levels of Stress, Anxiety, and Depression in
Cancer Patients. Iranian Journal of Nursing and Midwifery Research. 2015 May-Jun; 20(3): 359-64.

Merzenich, M.M., Van Vleet, T.M., Nahum, M, (2014). Brain Plasticity-based Therapeutics. Frontiers of Human Neuroscience, 8:358, onlinedoi:
10.3389/fnhum.2014.00385

Morris, S. B., & DeShon, R. P. (2002). Combining effect size estimates in meta-analysis with repeated measures and independent-groups designs.
Psychological Methods, 7(1), 105-125. https://doi.org/10.1037//1082-989X.7.1.105

Park, D., Yu, A., Metz, S. E., Tsukayama, E., Crum, A. J. and Duckworth, A. L. (2017), Beliefs About Stress Attenuate the Relation Among Adverse
Life Events, Perceived Distress, and Self-Control. Child Development, doi:10.1111/cdev.12946.





Difference in Baseline Measures of Stress Mindset in Psychiatric
Patients and Employees

Table 1

Means and Standard Deviations of Stress Mindset
Measure

Group

Note: The Stress Mindset Measure contains a scale that
ranges from 0 (negative attitude) to 4 (positive attitude)

An independent-samples t-test was conducted to
compare the baseline measures of the Stress Mindset
Measure of the psychiatric and healthy focus groups (see
Table 1). There was a significant difference in the scores
for the psychiatric and the healthy focus groups, t(63,19)
= -3.91, p < .001, CI [ -.80, -.26], d = .854. Thus, on average
focus groups of employees demonstrate a more positive
mindset with regard to stress as compared to focus
groups of psychiatric patients. Psychiatric Patients

Employees

n

27

55

M

1.56

2.09

SD

.53

.66



Effects of Short Term Sessions in Healthy Employees
Table 2

Means and Standard Deviations of Stress Mindset
Measure

Group

Note: The Stress Mindset Measure contains a scale that
ranges from 0 (negative attitude) to 4 (positive attitude)

*Effect size based on Morris & DeShon’s (2008, p.111)
procedure to estimate the effect size for pretest-posttest
designs by taking the correlation between the pre- and
posttest into account.

Among healthy employees, a paired-samples t-test was
conducted to compare the Stress Mindset Measure at the
start and at the end of a Stressjam, 40 minute session
(see Table 2). There was a significant difference in the
scores at the start and at the end of the session; t(54) = -
2.57, p = .013, CI [-.27, -.033], d = .349*. Thus, the focus
group of healthy employees showed a slightly more
positive mindset towards stress after playing Stressjam
for 40 minutes. Start of Stressjam Hour

End of Stressjam Hour

n

55

55

M

2.09

2.24

SD

.66

.71



Effects of Long Term Sessions in Psychiatric Patients
Table 3

Means and Standard Deviations of Stress Mindset
Measure

Group

Note: The Stress Mindset Measure contains a scale that
ranges from 0 (negative attitude towards stress) to 4
(positive attitude towards stress)

*Effect size based on Morris & DeShon’s (2008, p.111)
procedure to estimate the effect size for pretest-posttest
designs by taking the correlation between the pre- and
posttest into account.

Among psychiatric patients, a paired-samples t-test was
conducted to compare the Stress Mindset Measure at the
start and at the end of their Stressjam course (the length
of this course varied among patients, on average patients
played for 3 hours, 43 minutes). There was a significant
difference in the scores at the start and at the end of the
Stressjam course; t(26) = -4.65, p < .001, CI [ -.75, -.29], d
= 1.073* (see Table 3). Thus, on average the focus group
of psychiatric patients evidently showed a more positive
mindset towards stress after their Stressjam courses. It
was even observed that the mean of stress mindset end
score among psychiatric patients was the same as the
mean stress mindset start score of the group of healthy
individuals.

Start of Stressjam Hour

End of Stressjam Hour

n

27

27

M

1.56

2.09

SD

.53

.69



Stress Mindset Measure During Stressjam Course
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Figure 1. Course of Stress Mindset Measures among psychiatric patients

A preliminary analysis of the Stress Mindset Measures over time suggests that scores of psychiatric patients become
more positive after repeated sessions. In contrast to healthy individuals, psychiatric patients might need more time to
achieve a ‘healthy’ mindset towards stress.



SUS Scores Grading Form

Figure 2. SUS Scores Grading Form
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