Reducing impact of stress in patients with psychiatric disorders – a pilot
study on the effects of swimming with wild, free dolphins in virtual reality
W Veling1, M J Sjollema2, B C Brada3
1

Department of Psychiatry, University Medical Center Groningen ,
Hanzeplein 1, Groningen, THE NETHERLANDS
2,3

The Dolphin Swim Club,
Beemdgras 32, Leeuwarden, THE NETHERLANDS
1

w.veling@umcg.nl, 2contact@thedolphinswimclub.com, 3benno@brada.nl
1

www.umcg.nl, 2,3www.thedolphinswimclub.com

ABSTRACT
o

In this pilot study, a 360 video VR relaxation program (VRelax) is being developed in order to
reduce the impact of stress in patients with depressive, anxiety and psychotic disorders. The
relaxing effect of an underwater VR experience with wild, free dolphins will be compared to the
effect of an VR experience with natural surroundings such as beach, open fields and dunes and to a
2D experience with video clips of natural surroundings.

1. INTRODUCTION
Stress is defined as demands on individuals that tax or exceed their resources to manage them (Selye 1956).
Physical or psychosocial stress elicits physiological, emotional and behavioral responses, which are often
adaptive, but also can increase vulnerability to disease. Heightened stress reactivity plays a central role in
theories of onset and course of psychiatric disorders, as it has been related to both onset and recurrence of mood,
anxiety as well as psychotic disorders (Monroe & Harkness 2005; Phillips et al. 2007).
There are two options for altering the impact of stress in daily life: reducing exposure to environmental stress
or diminishing personal reactivity to stress (Myin-Germeys & van Os 2007). Personal stress reactivity may be
altered by changing negative cognitive schemas or reducing level of arousal, tension and rumination. Changing
negative schemas with cognitive behavioral therapy (CBT) requires great effort of therapists and patients. Effect
sizes of CBT on symptoms are modest in depressive disorders (Cuijpers et al. 2010) and schizophrenia (Jauhar et
al. 2014). Focusing awareness on the present moment and relaxation by breathing exercises, imagery
visualization and progressive muscle relaxation may be more directly targeted to breaking the vicious circle of
stress reactivity and psychiatric symptoms.
Relaxation therapy is effective for reducing stress, anxiety and sleeping problems (Manzoni et al. 2008), has
some effects on level of depressive symptoms (Jorm et al. 2008), and has hardly been investigated in patients
with psychotic disorders (Vancampfort et al. 2013). Virtual Reality offers opportunities to improve relaxation
interventions. VR exposure treatments have been developed for various psychological and psychiatric problems,
including anxiety and psychosis (Opriş et al. 2012; Veling et al. 2014). For reducing stress, arousal and tension,
exposure should be to a relaxing environment, such as a walk on a beach, scuba diving amidst wild, free
dolphins. A combination of visual and auditory stimuli in VR can be used to create an immersive experience that
is stronger than the individual’s current mental state of distress and anxiety. Recently, a few preliminary VR
stress management studies were published, suggesting that this is a promising approach for relaxation and stress
recovery, with high potential for further development (Annerstedt et al. 2013; Gaggioli et al. 2014).

2. METHODS
2.1

Development of Intervention

In this pilot study, we will develop a 360o video VR relaxation program (VRelax) for reducing impact of stress
in patients with depressive, anxiety and psychotic disorders. Feasibility, user-friendliness and immediate effects
on subjective and objective stress reactivity will be investigated.
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A multidisciplinary team with researchers, clinicians, VR video experts and intended end-users will develop
the intervention. Parts of the VRelax program will be developed in sprint cycles of three weeks:
a.
b.
c.
d.
2.2

Development of first prototype in scrum – all team members
Testing of first prototype – two clinicians and two end-users
Development of second prototype in scrum – all team members
Pilot study in order to investigate feasibility and proof of concept, as preparation for a larger randomized
controlled trial (RCT).
Set-up

The VRelax program will use a Samsung Galaxy S6 smartphone that is connected to a head mounted display, the
Samsung Gear VR (HMD, see Figure). When activated, a virtual coach explains the program and gives
instructions for use. A VR company provides two 15-minutes 360o videos of relaxing environments
(http://viemr.com): an underwater experience with wild, free dolphins (Antonioli & Reveley 2005) and a film in
natural surroundings: beach, open fields and dunes (made at the Island of Ameland – NL).
2.3

Pilot study

Pilot study with 30 subjects. Sample size is based on recommendations for a clinical pilot as feasibility and proof
of concept study (Hertzog 2008; Thabane et al. 2010). Participants will be randomly assigned (10 in each
condition) to:
a. virtual dolphin environment,
b. virtual natural landscape environment
c. control condition: 2D video clips of natural surroundings
2.4

Participants

Patients from the clinical departments of UMCG, Department of Psychiatry.
Inclusion criteria:
- Inpatient
- DSM-IV diagnosis of depressive disorder
- Anxiety disorder or psychotic disorder, age >18
Exclusion criteria:
- substance abuse or dependence
- benzodiazepine use > 10 mg / day diazepam equivalent
- Involuntary admission,
- Diagnosis of epilepsy or organic brain damage,
- Insufficient command of Dutch language
2.5

Design

After informed consent, patients are randomized to one of the three conditions. Research assistants will
administer baseline measures, including psychiatric symptoms, and subjective and physiological stress measures.
Patients will be instructed to use the VRelax tool or watch the video clips twice daily for 15 minutes, once in the
morning and once in the evening. The first session will be done in the presence of a researcher and a nurse, for
technical assistance and safety. After the first session, subjective and physiological stress measures are repeated,
cyber sickness is assessed and user experiences recorded. From the second session onwards, patients will use the
VRelax / video clips alone. At day 7, after the last session, a research assistant will repeat the baseline measures,
and will conduct a qualitative interview on user experiences.
2.6

Measures

Psychopathology: baseline and after last session: Inventory of Depressive Symptomatology-Self-Rated (Rush et
al. 2000), Beck Anxiety Inventory (Fydrich et al. 1992), Green Paranoid Thoughts Scale (Green et al. 2008).
Subjective stress: baseline and after last session: Perceived Stress Scale, a 10-item scale to measure the
degree to which situations in the last week have been appraised as stressful (Cohen et al. 1983). Before and after
each session: ecological momentary assessment single items, assessing perceived stress, anxiety, paranoia,
positive and negative affect on a 1-7 ordinal scale (Myin-Germeys et al. 2009).
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Physiological stress: Heart rate (HR) and skin conductance level (SCL) are recorded on the non-dominant
hand in standing position for 5 minutes at baseline before session 1 but after introduction of the VRelax tool, and
for 5 minutes after the first and after the last session. Skin conductance level (SCL) is measured using a sensor
with two finger electrodes on the middle and ring finger of the same hand with a sampling rate of 10 Hz. Heart
rate (HR) is assessed by non-invasive pulse wave measurement using a Nexus 4 with a photo-electric
plethysmograph on the index finger.
Medication: use of psychotropic and somatic medication in last 24 hours or since last session, information
from patient file.
Substance use: self-rated use of coffee, cigarettes, alcohol, illicit drugs in last 24 hours or since last session.
Cyber sickness: Simulator Sickness Questionnaire (Kennedy et al. 1993).
User experiences: qualitative interview.

2.7

Research questions
1. Is it feasible to develop a virtual reality relaxation (Vrelax) tool for patients with psychiatric disorders and
to conduct an effect study in a clinical setting?
2. What is the user experience of the VRelax tool?
3. What is the effect of VRelax on subjective and physiological stress measures, compared to the control
condition, after one session and after two-daily sessions during seven days?
4. Is there an association between change in stress level after seven days and change in level of psychiatric
symptoms?
5. Does the type of virtual environment (with and without dolphins) make a difference in effect on stress
measures?

3. STATISTICAL ANALYSES
Data will be analyzed using multilevel repeated-measures random intercept regression models with level of
stress (subjective and physiological measures) as dependent variable and VR condition as main predictor.
Covariates include medication use and cyber sickness.

4. CONCLUSIONS
This paper is about the first set-up for a pilot study on the effects of 360 degrees virtual reality films in reducing
impact of stress in patients with psychiatric disorders. Feasibility, user-friendliness and immediate effects on
subjective and objective stress reactivity will be investigated. Dolphin assisted therapy is a popular treatment for
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children with autism, however without strong scientific evidence, and with dolphins in captivity. An alternative
in virtual reality, with wild, free dolphins will be cost effective, dolphin friendly and accessible on demand for
every patient.
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