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Introduction The role of a psychologist in
the cardiac rehabilitation ward includes under-
taking actions aimed to reduce psychological
stress, known to have a negative impact on pa-
tient prognosis. Available data indicate that anx-
iety may increase the risk of developing heart
diseases and death." The observations stimulate
search for effective stress-reduction methods. In
a study by Dixhoorn and Duivenvoorden,’ relax-
ation training achieved a 31% reduction in hospi-
talizations as compared with the control group.

Enhancing relaxation training with virtual
reality (VR) technologies is encouraged by re-
ports confirming the efficacy of this method in
reducing pain and stress levels in patients fol-
lowing cardiac surgery® and anxiety levels in
post-trauma patients.*

The main objective of the study was to ana-
lyze the impact of relaxation training enhanced
by mobile VR on anxiety levels in patients un-
dergoing cardiac rehabilitation.

Methods The study included 65 patients
(44 men [68%)] and 21 women [32%]) at the mean
(SD) age of 59.8 (11.8) years. A total of 20 pa-
tients (30.8%) were active smokers or abstainers
since cardiac event, in NYHA class I or II, under-
going the second stage of cardiac stationary re-
habilitation; 56 patients had a history of angio-
plasty (39 due to myocardial infarction), 6 had
prior coronary bypass surgery, and 3 were hos-
pitalized due to heart failure. Exclusion criteria
included cognitive or somatic deficits prohibiting
participation in paper-and-pencil tests and/ or
the use of VR equipment. Patients were assigned
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successively and alternately, based on admission
time, to the experimental group (32 patients, 22
men [69%]) and the control group (33 patients,
22 men [67%]). Each participant was informed
about the goal of the study and provided writ-
ten consent. The study report was approved by
the Bioethical Committee of the Military Insti-
tute of Medicine (no. 11/WIM/2017).

Procedure At the beginning of the rehabilita-
tion process (days 1-3), each patient filled out
the State-Trait Anxiety Inventory (STAI). Per-
sons assigned to the experimental group partic-
ipated in six 20-minute relaxation training ses-
sions, which utilized virtual reality technologies,
provided via a mobile application (individual-
ly, under psychologist’s supervision, every sec-
ond working day). Patients in the control group
took part in six 20-minute relaxation training
group sessions, conducted every second work-
ing day by a psychologist. During the last ses-
sion, the participants completed the STAI ques-
tionnaires again. All patients received psycho-
education on stress.

In the experimental group, VR-enhanced
training was conducted with the use of an Ap-
ple iPhone 5S (Apple, Cupertino, California,
United States). Exposure to VR was provided
via Google Cardboard-type VR glasses (Primark,
Dublin, Ireland), with the use of an application
by RelaxVR (San Francisco, California, United
States), which generates a natural virtual land-
scape model accompanied by relaxation music,
provided by the software. Mobile-type inter-
vention was chosen based on its potential to be



TABLE1 Comparison of the intensity of anxiety-state and anxiety-trait before and after the relaxation training

(paired t test)

Parameter Before After Pvalue
Anxiety-trait

Experimental group 43.31(9.75) 40.59 (7.16) 0.01
Control group 43.34(9.95) 38.36 (9.09) 0.001
Anxiety-state

Experimental group 39.94(9.15) 35.91(8.01) 0.01
Control group 37.39 (8.75) 36.39 (8.45) 0.38

Data are presented as mean (SD).

used by patients at any place and time, thus in-
creasing its accessibility to a large group of re-
cipients.’ Each patient was sitting on a rotat-
ing chair, allowing them to move as reflected
in the VR application.

Patients from the control group participated
in relaxation sessions conducted by a psycholo-
gist which included visualisations with elements
of the autogenic training, accompanied by re-
laxation music from the RelaxVR application.

Diagnostic tool The State-Trait Anxiety Inven-
tory (STAI) is a diagnostic tool designed to study
anxiety perceived as a state and as a trait.

Statistical analysis The results were subjected
to statistical analysis using the R 3.5.1. soft-
ware suite (The R Foundation for Statistical
Computing, Vienna, Austria). Continuous vari-
ables were presented as means (SD) and cate-
gorical variables as numbers and percentages.
The paired t test was applied to compare con-
tinuous variables between groups as a basic
testing procedure for all tests comparing aver-
age values. The Shapiro-Wilk test was used to
test for normality of distribution of anxiety-
-trait, anxiety-state, and age variables in both
groups and null hypothesis was not rejected.
The x2 was used to compare nominal variables.
A Pvalue equal to or less than 0.01 was consid-
ered significant.

Results and discussion On admission, there
were no differences between the groups with
regard to anxiety-state (P = 0.26), anxiety-
-trait (P = 0.99), age (P = 0.09), sex (P = 0.86),
and smoking status (P = 0.65). After the treat-
ment, there was a reduction in the mean in-
tensity of the anxiety-trait indicator in both
groups (experimental group, P = 0.01 and con-
trol group, P = 0.001). There was a reduction
in the mean anxiety-state in the experimen-
tal group (P = 0.01) as opposed to the control
group (P = 0.38). Data are shown in TaBLE1.

The use of mobile VR in relaxation training
administered to patients undergoing cardiac
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rehabilitation was shown to be an effective meth-
od of reducing stress. Of note, there was no de-
crease in the anxiety-state level in the control

group, particularly in the context of a meta-
-analysis that demonstrated that relaxation

training reduced anxiety-state levels.® The meta-
-analysis, however, indicated lower effectiveness

in patients with advanced age and those with so-
matic diseases.’ It is possible that patients from

the control group did not follow the instructions,
which in turn eliminated the potential benefits

of the training in reducing anxiety.

Reduction in the level of the anxiety-trait is
also worth noting. It is by definition a constant
behavioral disposition; however, recent data sug-
gest anxiety-trait measured by the STAI might
also be a measure of a negative affect, and hence,
may be a modifiable feature.?

The effect of VR-supported relaxation can be
compared to the effects of mindful meditation.
Both utilize focused attention and observing.
However, relaxation training led by a psychol-
ogist instructs participants to deliberately re-
lax, and mindfulness and VR training empha-
size awareness without any attempt to change
their emotions. Relaxation and mindfulness
involve a different neural mechanism?; wheth-
er it is also the case in VR-enhanced trainings
requires further studies.

A reduction of the anxiety-trait level in VR-
-enhanced relaxation training may be of par-
ticular importance in survivors of acute cor-
onary syndrome (ACS) with D-type person-
alities, that is, those who tend to succumb to
negative emotions, including strong feelings
of anxiety. This group displays a tendency to
maintain long-term increased anxiety levels fol-
lowing ACS." Such negative effect, increased in
the course of the first weeks after ACS, is cru-
cial in patients who decide to resign from car-
diac rehabilitation."

Our results give hope of providing effective as-
sistance to cardiac patients as anxiety might have
an impact on the course of cardiac rehabilitation'
and testing.”® Further research into the applica-
tion of VR-enhanced trainings is needed.
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