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Purpose: The purpose of this study was to investigate the effects of a virtual reality (VR) application on preop-
erative anxiety (PA) in patients undergoing colorectal and abdominal wall surgery.
Design: A prospective, parallel two-armed, randomized controlled trial.
Methods: Eighty six patients were divided into the control group (n = 43) and in the experimental group (n =
43). The experimental group received a preoperative VR application for 10 minutes. The routine preoperative
procedure used at the clinic was used for the patients in the control group. The anxiety level was assessed
using the Anxiety Specific to Surgery Questionnaire (ASSQ) and measured with physiological responses to
anxiety, such as changes in systolic blood pressure (SBP), diastolic blood pressure (DBP), heart rate (HR),
respiratory rate (RR), and peripheral oxygen saturation (SpO2), before and after the VR application.
Findings: The VR application reduced PA levels in the experimental group (P < .001) and changes in the SBP (P
< .001), DBP (P < .001), HR (P < .001), RR (P = .041) and SpO2 (P = .019) values) compared to the levels in the
control group.
Conclusions: VR applications can reduce psychological and physiological responses to PA in patients undergo-
ing colorectal and abdominal wall surgery.
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Preoperative anxiety (PA) is a common problem among surgery
patients, regardless of the type of surgery,1-6 and affects approxi-
mately 25% to 80% of patients hospitalized for surgery.3,7 PA results
from fear of uncertainty, the possibility of postoperative pain, an
inability to return to normal life, an undesired diagnosis, a loss of
independence and control, and the fear of death.2,3,7 Moderate PA is
expected in patients scheduled for surgery and is a typical patient
response.2-6,8 A person with moderate anxiety becomes nervous or
agitated but can still process information, solve problems, and learn
new things with the assistance from others.9,10 Although people with
high anxiety show the nonphysiological responses of people with
moderate anxiety, high PA levels in surgical patients may cause unde-
sirable physiological responses in vital signs, such as an increase in
blood pressure and heart rate (HR), arrhythmia, hyperventilation,
sweating, tremor, dilated pupils, headache, and dizziness.2-8 At mod-
erate anxiety levels, undesirable physiological responses (such as
decreased attention span and ability to concentrate, muscle tension
and restlessness) are usually observed, and the individual should
have the ability to cope with these stressors. However, with high anx-
iety levels the ability to cope decreases due to the feeling of losing
control.9,10 Consequently, if high PA is not adequately controlled, it
may cause postoperative problems such as the use of more analgesics
due to severe pain, an increased risk of infections (due to insulin
resistance as a result of hyperglycemia and delay in wound healing),
an increased incidence of sleep problems, a delay in wound healing
(due to vasoconstriction result to decreased blood flow to the wound
area), and a prolonged hospital stay.2-6,8

Keeping PA at a moderate level is one of the goals of primary peri-
operative nursing care.2,5,6 Nonpharmacological methods such as
music therapy,1,11,12 progressive muscle relaxation,13-15 and virtual
reality (VR) applications5,16 are used in the management of PA. VR is
a tool that uses 3-dimensional computer graphics-based technologies
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that make the individual feel as if they are physically in the virtual
environment by deceiving their senses.17 The virtual environment
developed in virtual reality is provided with a head-worn goggle or
helmet and consists of a small screen and a headset.5 The use of VR is
an effective, easy-to-apply, and inexpensive nonpharmacological
method without side effects.4,8,18-20 VR applications reduce PA7,8,18

by diverting patients’ attention from pain and allowing them to
enter an interactive world that includes sights, sounds, and
movements.21,22

Virtual reality applications have been used in many areas to
reduce anxiety, such as in debridement and dressing changes,23,24

range of motion exercises to prevent contractures in patients with
burns,25,26 orthopedics,5,8,27,28 neurosurgery,29 and plastic surgery.4

In addition, watching videos with VR glasses also reduces PA. Previ-
ous studies have investigated patients’ psychological responses to
anxiety, and there are currently a limited number of studies on the
physiological responses to anxiety, such as the changes in systolic
blood pressure (SBP), diastolic blood pressure (DBP), HR, respiratory
rate (RR), and peripheral oxygen saturation (SpO2).5,8 However, these
studies were not conducted with the patients undergoing colorectal
(hemorrhoids, fistula, and colorectal cancer) and abdominal wall sur-
gery (inguinal hernia), and the effect of VR on PA was not investi-
gated. In the literature, patients who will undergo colorectal cancer
surgery30-32 and patients who will undergo inguinal hernia repair
have moderate and high anxiety.33-34 It has been reported that
patients who will undergo hemorrhoidectomy experience moderate
anxiety.35 Although inguinal hernia repair is the most commonly per-
formed abdominal wall surgery procedure,36 it may cause patients to
experience moderate to high levels of anxiety,33-34 as it is one of the
leading causes of job loss and disability, and the possibility of recur-
rence after repair.36 The fact that patients may experience complica-
tions such as bleeding, constipation, pain, separation of sutures,
rectal perforation, anal stenosis, and continence after hemorrhoidec-
tomy35 may increase the anxiety levels of patients. Colorectal cancer
surgery procedures may result in the stoma,32 a situation that may
cause patients to experience moderate and the high levels of anxiety
before surgery by causing fears such as social isolation, rejection by
the spouse,30 body image deterioration, and impaired sexual and
physical activity and the person’s need to care for the stomal and
fecal material disposal.32 In this study, we aimed to investigate the
effect of a preoperative VR application on colorectal and abdominal
wall surgery patients’ psychological and physiological responses to
PA.

Materials and Methods

Study Design

This study is a prospective, parallel two-armed (1:1), randomized
controlled trial.

Sample and Setting

The study sample consisted of 86 patients scheduled for colorectal
and abdominal wall surgery in the general surgery unit of a univer-
sity hospital in the Mersin Province of Turkey. To calculate the sample
size, §3 standard deviations [6 standard deviations (3 to each side of
the mean) were used to capture 98% of all responses]37 in the Anxiety
Specific to Surgery Questionnaire (ASSQ) was considered statistically
significant for this study with 5% type I error and 80% test power. The
sample size was calculated as 86 patients (experimental group = 43
patients; control group = 43 patients).

Eligible participants were as follows: alert, oriented and coopera-
tive; fluent in speaking and understanding Turkish; no psychiatric ill-
nesses; between 18 and 65 years of age; a scheduled elective
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colorectal and abdominal wall surgery for the first time, and verbal
and written consent to participate in the study. During the study, 112
patients who underwent colorectal and abdominal wall surgery were
screened. But a total of 26 patients did not meet the inclusion criteria
(n = 14) or declined to participate in the study (n = 12). The CONSORT
flow diagram is shown in Figure 1.

Randomization and Allocation

The study was conducted between June 2018 and May 2019. Eligi-
ble patients were randomly assigned to experimental or control
groups (1:1 ratio) using block randomization with a block size of 4
and 6 possible permutations (AABB, ABAB, BBAA, BABA, ABBA, and
BAAB). The randomization sequence was developed using a com-
puter-generated table of random numbers (E-Picos, New York) by a
biostatistician who was not involved in the study. The researchers
involved in the data and statistical analysis were blinded to the group
allocation. The researcher who performed the measurements before
and after VR application was blinded to group allocation. However,
the researcher who administered the VR application was unblinded
to group allocation.

Outcome Measures and Instruments

The primary outcome measure of the study was the effect of the
VR application on patients’ psychological responses to PA (ASSQ). The
secondary outcome measure of the study was the effect of the VR
application on patients’ physiological responses to PA (changes in
SBP, DBP, HR, RR, and SpO2).

Data were collected using a patient information form, the Anxiety
Specific to Surgery Questionnaire (ASSQ), and a preoperative anxiety
form including the patients’ physiological responses.

The “patient information form” consisted of demographic and
clinical information such as the patients’ age, sex, marital status, edu-
cation level, diagnosis, history of previous surgery, and previous sur-
gery experiences. The patient’s PA was assessed using ASSQ (Table 1).
This scale was developed by Karanci and Dirik38 for measuring sur-
gery-specific anxiety. The scale is a 5-point Likert scale (1: do not
agree at all, 5: completely agree) with a total of 10 items. The ASSQ
score is obtained by adding the answers to all items (minimum
score = 10; maximum score = 50). Higher scores indicate a greater
level of anxiety. Cronbach’s alpha value obtained from the validity
and reliability study of the scale was 0.79.38 In this study, Cronbach’s
alpha value was calculated as 0.82. This value indicates that the ASSQ
has robust reliability for the assessment of PA (alpha values have
been described as robust with ≥0.81).39 Karanci and Dirik33 found
that ASSQ scores were correlated significantly with the preoperative
State-Trait Anxiety Inventory (STAI-A) scores which are commonly
used in anxiety assessment. The STAI-A supports the validity of the
ASSQ.38

Interventions

In the clinic where the study was conducted, all of the patients
are taken to the operating room (OR) on a stretcher and wait on
the stretcher in the preoperative holding area for approximately
10 minutes until the OR preparations are completed. Then the
patients are taken into surgery. While no application was made to
the patients in the control group, headsets were worn on the
patients in the experimental group. During the transfer from the
surgery clinic to the OR (3 to 5 minutes) and in the preoperative
holding area, the experimental group was asked to wear a VR
headset (VR BOX 2) and headphones minimizing sound loss (Ear-
Pods with Apple Lightning Connector) with mobile phones. The VR
headset and the headphones were controlled by the researcher’s



Figure 1. CONSORT flow diagram.
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mobile phone (iPhone 7 Plus). In the study, 3-dimensional videos
and freely available media (such as Ocean World 3D - Side by Side
(SBS), D Walking on the Beach VR Videos 3D SBS) from YouTube
were used. In previous studies, similar freely available media were
used from YouTube.40-41 The researchers created a playlist of five
three-dimensional videos (eg, underwater world, museum trips, a
walk in the forest and park, beach trips, and space travel) with
relaxing music in the background. The patients watched the 3-
dimensional videos for 10 minutes. All patients in the experimen-
tal group watched the videos in the same order.
Table 1
Anxiety Specific to Surgery Questionnaire.

The Anxiety Specific to Surgery Questionnaire

1. Thoughts of dying frequently come to my mind
2. If something happens to me, my family and children will remain helpless.
3. I am afraid that I may not regain my consciousness after the operation.
4. I worry that I may die during the operation due to bleeding or other reasons.
5. I worry that I may not recover completely after the operation due to inflammation or oth

problems
6. I am afraid that after the operation, I may not be able to walk again and/or I may not be a

care for myself as before.
7. I worry that I will have a lot of pain after the operation I will.
8. I believe that I will get rid of all my pains and problems after the operation.
9. I am afraid that I will be physically disabled by the operation.
10. I think I will feel pain during the operation.
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All patients in the study were informed about the study and their
written and verbal consent was obtained, and a patient information
form was filled out. The researchers administered the ASSQ and
patients’ physiological responses to preoperative anxiety form to all
patients before their transfer from the surgery unit to the operating
room. While the patients in the experimental group’s data were mea-
sured and recorded before and after the VR application. In the control
group, it was measured and recorded after 10 minutes first measure
as equivalent to the VR application time. The SBP, DBP, HR, RR, and
SpO2 values of the control and experimental groups were recorded
Do not
Agree at all

Do not
Agree

Undecided Agree Completely
Agree

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5

er 1 2 3 4 5

ble to 1 2 3 4 5

1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
1 2 3 4 5
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by the researchers by monitoring them on a portable monitor (Vismo,
Nihon Kohden, Germany). The patients’ SBP and DBP were measured
with a noninvasive blood pressure cuff, while the HR and SpO2 values
were measured with a pulse oximeter probe.

Ethical Considerations

This study was approved by the Clinical Research Ethics Commit-
tee of Mersin University (Date: 26.04.2018, No: 2018/286). Prior to
the study, all the participants were informed about the nature of the
study and the possibility to withdraw from the study at any time.
Written informed consent was obtained from all participants. The
study was conducted in accordance with the principles of the Decla-
ration of Helsinki.42 The study was registered at ClinicalTrials.gov
(NCT04547322). No changes have been made to the trial protocol
since its start.

Data Analysis

Data are presented as the mean § standard deviation (SD) or
number and frequency. The normality of data was checked using the
Shapiro−Wilks test. The continuous variables of the experimental
and control groups were compared using an independent-sample t
test. Pearson’s x2 test was used to compare the categorical variables.
A 2 £ 2 (group x time) repeated-measures analysis of variance
(ANOVA) design was used to analyze ASSQ scores and SBP, DBP, HR,
RR, and SpO2 values. Sphericity assumption of repeated measures
ANOVA was checked using Mauchly’s sphericity test and Huynh-Feldt
correction used when assumption was not met. Bonferroni post hoc
statistics were used to determine which levels were different where
the interactions were significant. A P value of < .05 was considered
statistically significant.

Results

The mean ages of the patients in the experimental group and con-
trol group were 44.7 § 12.9 years and 43.0 § 15.8 years, respectively.
Most patients in both groups were male and married. The groups
were similar to each other in terms of their sociodemographic and
clinical characteristics, as shown in Table 2 (P > .05).
Table 2
Socio-Demographic and Clinical Characteristics of the Patients (N = 86).

Characteristics Control Group x̄ §SD (n = 43) Exper

Age (y) 43.0 § 15.8 44.7 §
Gender n %
Female 14 32.6
Male 29 67.4
Marital status

Married 28 65.1
Single 15 34.9

Education level
Elementary education 14 32.6
Secondary education 19 44.2
Higher education 10 23.3

Diagnosis
Inguinal hernia 19 44.2
Perianal disease (fistula, hemorrhoids) 17 39.5
Colorectal cancer 7 16.3

Previous surgery
No 13 30.2
Yes (n:30) 30 69.8
Positive surgery experiences 24 80.0
Negative surgery experiences 6 20.0

SD, standart deviation.
* Independent samples t-test;
y Pearson’s chi-square test
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Primary Outcome: Comparisons of ASSQ

There was a statistically significant difference in the ASSQ score at
the different time points between the experimental and control
groups (P < .001). While the anxiety level of the experimental group
significantly decreased after the VR application, the anxiety level of
the control group significantly increased after routine preoperative
procedures (P < .001) (Table 3).
Secondary Outcome: Comparisons of Patients’ Physiological Responses

There was a statistically significant difference in the SBP, DBP, HR,
RR, and SpO2 values at the different time points between the experi-
mental and control groups (SBP, DBP, HR for P < .001; RR for P = .041;
SpO2 for P = .019). While the SBP, DBP, HR, and RR values of the
experimental group after the VR application significantly decreased,
the SBP, DBP, HR, and RR values of the control group significantly
increased after the routine preoperative procedure. While the SpO2

values of the experimental group after the VR application signifi-
cantly increased, the SpO2 values of the control group significantly
decreased after the routine preoperative procedure (Table 3).
Discussion

In the current study, we investigated the effect of the VR applica-
tion on PA in patients undergoing and abdominal wall surgery. The
results from this study showed that the VR application reduced both
the psychological and physiological responses to PA in colorectal and
abdominal wall surgery patients.

The Effect of the VR Application on ASSQ Scores

Preoperative anxiety is influenced by many factors, such as age,
sex, socioeconomic status, and diagnosis, the type and scope of surgi-
cal intervention, patient susceptibility to anxiety, willingness
to undergo surgery, the degree of difficulty and the risk of the
surgical intervention, and the relationship with health care
professionals.2,8,30,43 The possibility of surgery resulting in a stoma,
which can cause lifestyle changes (ie, body image deterioration, social
isolation, impaired sexual and the physical activity) after colorectal
imental Group x̄ §SD (n = 43) t-Test* P Value

12.9 -0.531 0.597
n % x2y P value
21 48.8 2.361 .188
22 51.2

34 79.1 2.081 .229
9 20.9

11 25.6 1.471 .479
17 39.5
15 34.9

24 55.8 1.934 .380
11 25.6
8 18.6

21 48.8 3.113 .122
22 51.2
15 68.2 0.945 .353
7 31.8



Table 3
Comparison of ASSQ Score and SBP, DBP, HR, RR, SpO2 of the Patients. (N = 86)

Variables Evaluation Times Control Group x̄ §SD (n = 43) Experimental Group x̄ §SD (n = 43) F-Test* P Valuey

ASSQ Before VR 29.0 § 5.8 30.9 § 6.8 75.823 <.001
After VR 29.7 § 6.2 25.1 § 6.5

SBP Before VR 130.1 § 12.5 134.4 § 14.1 96.248 <.001
After VR 133.3 § 12.1 128.0 § 12.4

DBP Before VR 84.9 § 10.9 85.5 § 13.3 29.375 <.001
After VR 87.3 § 10.4 79.3 § 16.9

HR Before VR 76.9 § 10.0 78.2 § 8.7 45.652 <.001
After VR 78.1 § 9.2 74.3 § 8.0

RR Before VR 21.5 § 1.6 21.6 § 1.5 4.453 .041
After VR 21.3 § 1.5 20.7 § 1.2

SpO2 Before VR 96.8 § 1.6 96.4 § 1.3 5.958 .019
After VR 96.6 § 1.4 96.7 § 1.3

ASSQ, anxiety specific to surgery questionnaire; DBP, diastolic blood pressure; HR, heart rate; RR, respiratory rate; SBP, systolic blood pressure; SD, standart deviation; SpO2,
peripheral oxygen saturation; VR, virtual reality.
* Repeated-measures ANOVA;
y Huynh-Feldt corrected P value
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surgery, may lead to high levels of PA in patients.30-32 However, in
this study, the PA levels of all the patients were moderate according
to their ASSQ scores. This result is similar to the anxiety levels of
patients who will undergo inguinal hernia repair33,34 and hemorrhoi-
dectomy35 in the literature, while it lower than the anxiety levels of
the patients who had colorectal surgery.30-32 The high number of
patients diagnosed with inguinal hernia and hemorrhoids in the sam-
ple of the study may have caused patients to experience similar anxi-
ety levels in the literature.33-35 However, the sample consisted of
patients with different diagnoses, the number of patients with colo-
rectal cancer was less than the patients with other diagnoses (such as
inguinal hernia, fistula, or hemorrhoids). The fact that most of the
patients had previous positive surgical experience may have caused
the anxiety levels in this study to be lower than the anxiety levels of
patients undergoing colorectal surgery.30-32

In this study, the PA of the patients in the control group increased
after the routine preoperative procedure. The time a patient spent in
the holding area before surgery was associated with the highest level
of anxiety due to the fear of being dependent, physical injury, sur-
gery-related complications, pain, the different setting, death, and
separation from the family members.8 In previous studies,1,17,44-46

similar results were reported, showing that anxiety levels were
higher as the time of surgery approached. In the experimental group,
on the other hand, the patients’ PA decreased compared to their
scores before the VR application. This result was similar to the studies
in the literature.4,5,8,27,28,47

This is the first study to determine the effect of a VR application on
reducing anxiety in colorectal and abdominal wall surgery patients.
For this reason, the results of the present study were compared with
those from studies about the effect of VR applications on anxiety in
different patient groups. In a previous study investigating the effect
of VR applications on PA in adult patients who underwent maxillofa-
cial surgery, nature videos were shown through VR for 5 minutes
before surgery, after which anxiety levels were evaluated. After the
VR application, anxiety levels were found to significantly decrease.4

The results of the study by Robertson et al8 which examined the
effect of VR applications on PA in patients undergoing arthroscopic
knee surgery, are consistent with the results of this study. Before sur-
gery, one group received the VR application by watching beach vid-
eos for 9 minutes, while the other group did not watch beach videos
preoperatively. The PA levels of the group that received the VR appli-
cation were significantly decreased compared to the other group.8 In
a study evaluating the effects of progressive muscle relaxation exer-
cises and a VR application during the intraoperative period on anxi-
ety levels of adult patients who underwent arthroscopic knee
surgery, Sahin and Basak reported that both nonpharmacological
applications significantly reduced anxiety.5 The study by Yang et al28
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examined the effect of a VR application on PA in adult patients under-
going arthroscopic knee surgery. Among patients who underwent
arthroscopic knee surgery, those shown 3D VR reconstructed mag-
netic resonance images of their knees the day before surgery had sig-
nificantly lower PA levels.28 Hendricks et al47 examined the effect of
VR and iPad applications on PA in adults undergoing sternotomy. The
authors found that both methods reduce the level of anxiety and, the
patients playing video games via VR before surgery had a signifi-
cantly lower level of anxiety than those playing games via an iPad.47

The results from previous studies4,5,8,28,47 and this study support that
a VR application is an effective method to divert attention to reduce
PA for all surgical patients, regardless of the type of surgery to be per-
formed.

In the present study, the experimental group initially experienced
a greater level of anxiety than the control group. Coincidentally, the
experimental group had higher PA before VR than the control group.
This situation may be caused by the fact that a number of patients
who had a negative surgical experience and underwent colorectal
cancer surgery was higher in the experimental group, and that the
number of patients with positive surgical experience was less than in
the control group. However, experimental group anxiety level after
the VR application was significantly lower than that of the control
group. A VR application can reduce PA by isolating patients from their
environment and creating a sense of living in another world.7,48 This
result suggests that a VR application, which is an effective, inexpen-
sive, and easy-to-use nonpharmacological method, can be used to
reduce PA in patients undergoing colorectal and abdominal wall sur-
gery.

The Effect of the VR Application on Physiological Responses

Blood pressure and HR are dynamic markers that can change rap-
idly in response to various emotional and physical stimuli.8 PA stimu-
lates the sympathetic nervous system, leading to undesirable
physiological responses such as vasoconstriction in blood vessels,
increased blood pressure, and HR.5,8,16 VR applications, which are
highly effective methods of diverting attention,48 can reduce these
responses by stimulating the parasympathetic nervous system.49 In
the current study, the SBP, DBP, and HR values of the control group
increased after the routine preoperative procedure. In contrast, the
SBP, DBP, and HR values of the experimental group decreased. Previ-
ous studies, psychological responses were evaluated using different
scales such as Amsterdam Preoperative Anxiety and Information
Scale,4 The State-Trait Anxiety Inventory,4,47 and Hospital Anxiety
and Depression Scale.8 On the other hand, few studies have examined
the effects of VR applications on physiological responses to anxiety,
such as changes in SBP, DBP, HR, RR, and SpO2.5,8,50 A study
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investigating the effect of progressive muscle relaxation exercises
and VR applications on PA demonstrated that each of these methods
reduced SBP, DBP, and HR.5 Similarly, in this study, the SBP, DBP, and
HR values of the experimental group after the VR application were
lower than those of the control group.5 Considering that VR applica-
tions reduce PA by creating an anxiolytic effect,5,8 this result suggests
that VR applications can prevent or reduce external stimuli the
patients perceive as threats in the preoperative holding area and,
thus, have a calming effect on PA. A different study in which the
physiological response to PA was examined by watching a video with
VR and an iPad reported that the VR application did not affect physio-
logical parameters such as SBP and HR; it affected only the DBP, but
this effect was less in the iPad group.8

Finally, in this study, all patients’ RR values decreased after they
received the VR application or the routine preoperative procedure.
But control group have had minimal changes at RR values. The com-
bination of visual and auditory features in VR activates the parasym-
pathetic nervous system, providing relaxation and helping to reduce
anxiety.51 While the sympathetic branch, which is activated with
relaxation, causes physiological stimulation, it reduces HR and RR.52

In contrast, the experimental group patients’ SpO2 values increased.
This result suggests that the VR application affected the RR as much
as other parameters showing physiological responses to anxiety. But
there is a study in literature contrary to the present study. The past
study investigating the effect of physiological responses to PA of VR
before septorhinoplasty, it was observed that VR application did not
affect SpO2.50 However, these limited5,8 or conflicting50 results in the
literature indicate the need for more evidence-based studies investi-
gating the effect of VR applications on physiological responses to PA
especially related to RR and SpO2.

Limitations of Study

The study has several limitations. First, the study was conducted
among patients undergoing all types of colorectal and abdominal
wall surgery, and the effect of the patients’ diagnosis on their PA was
not evaluated. It was difficult to form homogeneous intervention and
control groups, as surgery procedures include different types of pro-
cedures for the treatment of inguinal hernia, perianal disease (fistulas
or hemorrhoids), and cancer. In particular, the low number of
patients with colorectal cancer in this study may have caused the PA
level to be measured as moderate. Therefore, the researchers were
unable to evaluate the effect of the VR application on cancer patients
with high anxiety. Second, in this study, the physiological response
to anxiety was assessed based on vital signs only. However, anxiety
and stress also cause an increase in serum cortisol and catechol-
amines in the preoperative period.4,8,53,54 Unfortunately, the effect of
the VR application on serum cortisol and catecholamines of anxiety
could not be evaluated in the study. Finally, this study had a single-
center design, which precludes the generalization of the results to all
colorectal and abdominal wall surgery patients.

Relevance to Clinical Practice

It is important to control the PA of patients who are planned for
colorectal and abdominal wall surgery with non-pharmacological
methods. Therefore, to reduce PA, health care professionals can use a
VR application, which is an effective, safe, and easy-to-use nonphar-
macological method to divert patients’ attention, especially during
the preoperative period.

Conclusion

In conclusion, the results of this study show that VR applications,
which can be used by all health care professionals, are an effective
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intervention in reducing both the psychological and physiological
responses to PA in patients undergoing colorectal and abdominal
wall surgery. In this study, after the VR application or routine preop-
erative procedure, the PA levels and SBP, DBP, HR and RR values of
the experimental group decreased, while those of the control group
increased. And in addition the VR application increased SpO2 values
of the experimental group, while those of the control group
decreased. Nevertheless, future studies regarding the effect of VR
applications on PA may investigate the physiological response along
with stress biomarkers such as serum cortisol or catecholamines. In
addition, further comprehensive, multicenter, prospective, random-
ized controlled studies are required to investigate the effect of VR
applications in patient groups with higher PA before these results can
be generalized to all colorectal and abdominal wall surgery patients.
Acknowledgment

We would like to thank Assistant Professor Didem Derici for sta-
tistical counseling.
References

1. Altun Ugras G, Yıldırım G, Y€uksel S, Ozt€urkç€u Y, Kuzdere M, Oztekin SD. The effect
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