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ABSTRACT

Purpose: The purpose of this study is to determine the effect of using virtual reality (VR) during blood
draw on pain and anxiety levels in adults.

Material and Methods: This study was conducted at the blood collection unit of a medicine faculty hospital
in central of Anatolia in Turkiye using a randomized controlled experimental design. The study sample
consisted of a total of 76 adult patients, with 38 in the VR group and 38 in the control group. The patients
were assigned to groups using block randomization method. Data were collected using the Visual Analog
Scale (VAS) and State-Trait Anxiety Inventory (STAI). While patients in VR group watched with nature
images through VR googles during the blood draw, the control group received only the routine blood draw
procedure. STAI scores of patients in both groups were measured before and after the procedure, along
with VAS scores during the procedure.

Results: It was found that the VR group had statistically significantly lower mean VAS and STAI scores
compared to the control group (p<0.05).

Conclusion: In line with these results, it can be said that the use of virtual reality during blood draw is
effective in reducing pain and anxiety levels in adult patients.
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INTRODUCTION

Blood draw is an invasive procedure that causes the
patient to experience pain, anxiety and aversive
reactions (1,2). The severity of fear of needle during
procedures such as blood draw may cause delay in
treatment and avoidance of treatment (3). It is
reported that 30% of adults experience fear of
needles (4). Although the experience of feeling pain
often seems to be the cause of anxiety during the
blood draw, patients may experience fear and anxiety
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not only due to pain but also due to the sight of blood,
and they also worry that blood-borne diseases may
be transmitted (5). Individuals are at high risk of
dizziness or syncope because of the anxiety
associated with fear of exposure to blood or needles.
Syncope causes temporary loss of consciousness
and increases the risk of physical injury due to falls
(6). The management of pain and anxiety during the
procedure will increase the satisfaction of patients by
reducing the level of pain and anxiety, and will allow
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patients to experience less pain, fear and anxiety
during future procedures, as they experience the
blood draw experience positively (7).

Nurses can have a significant impact in alleviating
pain and anxiety during invasive procedures through
pharmacological, non-pharmacological techniques,
or by redirecting attention (4, 8). The literature
highlights that nurses utilize local anesthetic creams
and oral medications as pharmacological
interventions during invasive procedures.
Additionally, non-pharmacological approaches such
as music therapy, vibrating tourniquets, buzzy
devices, various palpation techniques, and
therapeutic touch are employed especially in children
(9,10,11). Virtual reality (VR) are also employed as
part of these non-pharmacological interventions (11).
VR involves the creation of an artificial and immersive
environment in three dimensions using computers
and various tools, making it possible for individuals to
experience it as if it were real. With the VR application
that appeals to multiple senses, the person feels as if
the person really exists in the created world (12).
When the literature is examined, the effect of virtual
reality on pain and anxiety as a distraction technique
during invasive procedures such as blood sampling is
widely used in children (11, 13, 14, 15, 16). In the
literature, studies on the subject for adults during the
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invasive procedures are limited. It was stated that the
application of VR during peripheral intravenous
catheter insertion in adults is an effective method to
reduce pain (17). In the study by Yilmaz Kogak and
Kaya (7), which evaluated the effect of coughing
application and VR application on pain and anxiety
during blood draw in adults, it was shown that the pain
and anxiety levels of the intervention group
decreased and satisfaction levels increased. In
patients with breast cancer, it was stated that VR s
were more effective than morphine alone in relieving
pain and anxiety and VR were more reliable than
pharmacological methods (18). The compatibility of
VR googles with modern technology, their easy
accessibility, portability, cost-effectiveness,
applicability to various patient groups, effectiveness
in alleviating pain and anxiety based on numerous
studies, and their non-invasive nature collectively
render their utilization appealing. Although it is seen
that VR are frequently used in children due to
distraction, it is important to expand their use in adult
patient groups. For this, more studies are needed in
the literature to prove the positive effects of using VR
goggles during invasive procedures such as blood
sampling in adults. Therefore, this study was
conducted to determine the effect of VR goggles on
pain and anxiety during blood collection in adults.
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Not meet inclusion criteria (n=0)
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Figure 1. Consort flow diagram
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Hypotheses of the Study

H1: The pain levels of the VR group during blood draw
in adult patients are lower than the pain levels of the
control group.

H2: The anxiety levels of the VR group during blood
draw in adult patients are lower than the anxiety
levels of the control group.

MATERIAL AND METHODS

This study was a randomized controlled experimental
design. This study is registered in the Clinical Trials
database (NCT05366556).

Ethical Considerations

Ethics committee permission was obtained from KTO
Karatay University Faculty of Medicine, Ethics
Committee for Research Other Than Drugs and
Medical Devices (Date: 17.02.2022, Decision number
2022/09). Institutional permission numbered E-
14567952-900-164653 was obtained from Medical
Faculty Hospital where the study was conducted.
Verbal and written informed consent was obtained
from the patients who would participate in the study.
The present study followed the principles outlined in
the Declaration of Helsinki for Human Studies.

Study Sample

The study population consisted of adults who applied
to Necmettin Erbakan Unversity Medical Faculty
Hospital blood draw unit to give blood between
February 2022 and June 2022 in Konya Province.
The sample size of the study was determined based
on a study using G*Power 3.1.9.7 program with a=
0.05, d=0.3332287 and 80% power (11). The sample
size was calculated as 76 participants, 38 in each
group. The targeted sample size was reached (Figure
1 Consort Flow Diagram). The study included patients
aged 18 and above, without visual and hearing
impairments, not using glasses, and without
psychiatric and cognitive disorders. Patients with
chronic pain, those unable to provide a blood sample
in one attempt, and those experiencing fainting or
syncope during blood draw were excluded from the
study.

Randomization

A block randomization method was used to create
four-letter combinations. In this study with 76
participants, a total of 19 blocks were obtained
through blocked randomization. By drawing lots, it
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was determined whether the letters in the blocks were
assigned to VR group or control group.

Blinding

Patients could not be blinded during the application
since the patients knew which application group they
were in by wearing the VR glasses. Therefore
participant blinding and blinding of the researcher
who will apply VR could not be applied due to the
nature of the study.

Measuring Methods

Sociodemographic and Descriptive Characteristics
Questionnaire Form, Visual Anolog Scale and State-
Trait Anxiety Inventory were used as data collection
tools in the study.
Sociodemographic and Descriptive
Characteristics Questionnaire Form

This form was developed by the researchers following
a review of the literature and includes questions
related to sociodemographic and descriptive
characteristics of the patients, such as age, gender,
education level, marital status, occupation, fear of
venipuncture, and previous experience with virtual
reality goggles (7,8, 11,16,17).

Visual Analog Scale (VAS)

The scale was developed by Price et al. in 1983 to
assess subjectively perceived pain (19). In her study,
Eti Aslan indicated that VAS is sensitive and provides
better description in the assessment of acute pain
(20). The VAS is a scale of 10 cm lines (0-10 cm)
used to assess pain. 0 means "no pain" and 10
means "unbearable pain". In this method, the patient
is told that there are two endpoints and asked to mark
the number expressing the degree of pain between
these two points (19,20).

State-Trait Anxiety Inventory (STAI)

Developed in 1970 by Spielberger, the scale was
adapted and validated in Turkish by Oner and Le
Compte in 1982. It is used to determine how an
individual feels at a certain moment and under certain
conditions. It can be applied to the same individuals
at different times to detect changes in the level of
anxiety, fear and severity. The scale is a four-point
Likert-type scale and it consists of 20 items. The total
score obtained from the scale is between 20-80. A
high score indicates a high level of anxiety. The
Cronbach's alpha value of the Turkish validity and
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reliability of the scale was found to be 0.94 (21). In
our study, the Cronbach alpha value of the scale was
found to be 0.92.

Data Collection Process

Patients who applied to the blood collection unit and
met the sample selection criteria were informed about
the study and included in the study after verbal and
written informed consent was obtained. Patients were
assigned to the VR and control groups by
randomization.

VR Group

Subjects in the intervention group were provided with
information regarding the study and the utilization of
VR goggles. The informed subjects were then
requested to fill out the questionnaire pertaining to
sociodemographic and descriptive characteristics, as
well as the State-Trait Anxiety Inventory. Participants
who had completed the questionnaire and STAI were
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informed about VAS and were instructed to use their
individual statements when questioned about the
level of pain during the blood draw process. After
taking a seat in the blood draw chair, participants
were asked to put on the VR goggles. The Shinecon
GO7E 3D model VR goggles utilized in the study are
compatible with smartphones ranging from 4.7 to 6.3
inches. Approximately one or two minutes before the
blood draw, the video named Nature Walk included a
relaxing music (Travel and Relax in Nature in 3D-
Relaxing Forest and Bird Sounds) began to be shown
to the patients through the VR goggles. The blood
draw procedure lasted approximately two minutes.
The patients' right or left arm was used for blood
draw. Throughout this duration, the application of the
VR goggles continued. During the VR application,
patients listened to relaxing music with headphones
and the music level was adjusted so that they could
hear the researcher's voice.

Table 1. Comparison of the groups according to sociodemographic and descriptive characteristics

Group Test statistics
VR Group Control Group Test value p
(n=38) (n=38)
Age
x +SD 31.2948.29 28.5046.15 -1.322% 0.186
VR Group Control Group Test value p
n (%) n (%)
Gender 1.317 1 0.251
Female 17 (44.7) 22 (57.9)
Male 21 (55.3) 16 (42.1)
Marital status 3.7421 0.053
Married 21 (55.3) 29 (76.3)
Single 17 (44.7) 9(23.7)
Education status 3.194 1 0.363
Primary school 3(7.9) 8 (21.1)
High school 13 (34.2) 11 (28.9)
University 22 (55.3) 19 (44.7)
Master's Degree/PhD 1(2.6) 2(5.3)
Occupation 45281 0.339
Jobless 7(18.4) 12 (31.6)
Student 7(18.4) 5(13.2)
Officer 4(10.5) 8(21.1)
Worker 13 (34.2) 9(23.7)
Other (self-employed) 7 (18.4) 4 (10.5)
Previous use of VR 0.106 T 0.744
Yes 6 (15.8) 5(13.2)
No 32 (84.2) 33 (86.8)
Fear of bloodletting 25817 0.108
Yes 23 (60.5) 16 (42.1)
No 15 (39.5) 22 (57.9)

VR: Virtual Reality; ¥: Mann Whitney U Test (z); 1: Chi-Square Test (X?); Summary statistics are given as mean +
standard for numerical data and Number (Percentage) for categorical data
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The patient's level of pain was assessed and marked
on the VAS during the blood draw process. Following
the completion of the blood draw procedure, the VR
goggles were removed. The patient was escorted to
the waiting area and instructed to complete the STAI.
The cleanliness of the virtual reality goggles was
maintained using protective disposable hygienic eye
bands. There were no patients who fainted during
blood drawn or who could not be drawn even once.
Therefore, no patient was excluded from the study.

Control Group

No intervention procedures were administered to the
subjects in the control group. The standard blood
draw procedure was performed. Blood was collected
from the antecubital region using a vacutainer by the
researcher. Prior to the procedure, the STAI and the
questionnaire were administered; during the
procedure, VAS was used; and after the procedure,
STAIl was completed. There were no patients who
fainted during blood drawn or who could not be drawn
even once. Therefore, no patient was excluded from
the study.
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Statistical Analyses

Data were analyzed using the statistical package
program IBM SPSS Statistics Standard Concurrent
User V 26 (IBM Corp., Armonk, New York, USA). The
normal distribution of the data of the numerical
variables was evaluated by Shapiro Wilk normality
test. The data did not have a normal distribution. The
Mann-Whitney U test was used to compare two
groups for numerical variables. Chi-square tests
(Pearson chi-square/Fisher exact test) were used to
compare the groups with categorical variables.
Measurements taken at two different times, intra-
group and inter-group evaluations of the VR and
control groups were performed using mixed design
analysis of variance and Bonferroni-Dunn test, one of
the multiple comparison tests. p<0.05 level was
considered statistically significant.

RESULTS

The comparison of the VR and control groups
according to sociodemographic and descriptive
characteristics is given in Table 1.

Table 2. Comparison of the mean VAS scores of the groups during blood draw

Group Test statistics
VR Group Control Group
n=38 n=38 Test value P
VAS
x +SD 1.13+0.96 3.87+2.18 -5.333 % 0.001
M (min-max) 1 (0-3) 4 (0-8)

VAS: Visual Anolog Scale; VR: Virtual Reality; : Mann Whitney U Test (z); Summary statistics are given as mean
+ standard and Median (minimum, maximum) values for numerical data. Bolded sections are statistically significant

(p<0.05).

Table 3. Comparison of pre-test and post-test STAI scores of the groups

Group Test Statistics**
VR Group Control Group )
(n=38) (n=38) F P n

STAI

Pre-test 47.61+15.21 40.66+13.88 4.327 0.081 0.035
Post-test 28.7946.82 37.55+£12.72 14.008 0.001% 0.159

T F=72.333 p=0.001% F=1.970 p=0.165
Test statistics 2=0.494 72=0.026

Group effect: F=0.140 p=0.709 n?=0.002 Time Effect: F=49.089 p<0.001 n?=0.399
Group x Time Effect:F=25.214 p<0.001 n?=0.254

VR: Virtual Reality; STAI: State-Trait Anxiety Inventory; F: Mixed order analysis of variance, Effect Size (n2), *Inter-
group comparison, **Intragroup comparison, Summary statistics are given as mean * standard deviation #Bolded

sections are statistically significant (p<0.05)
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There was no statistically significant difference
between the distribution of gender, marital status,
educational status, occupation, previous use of virtual
reality goggles, and fear of bloodletting. VR and
control groups showed homogeneous distribution (p>
0.05; Table 1).

The comparisons of the mean VAS scores between
the VR and control groups during blood draw are
presented in Table 2. The median VAS score was one
point in the VR group and four points in the control
group. Accordingly, the mean VAS scores of the
patients in the VR group were significantly lower than
those in the control group (p< 0.05;Table 2).

The comparison of the mean STAI scores of the VR
and control groups before (pre-test) and after (post-
test) intervention and the changes in mean scores are
given in Table 3. The mean post-test STAI scores of
the patients show a statistically significant difference
between the VR and control groups. While there was
no difference between the groups in pre-test, the
mean STAI scores of the VR group were statistically
lower than the control group in post-test (F=14.008;
p=0.001). Furthermore, within the control group,
there was no statistically significant difference
between the mean pre-test and post-test STAI scores
(F=1.970 p=0.165). However, within the VR group, it
was observed that the mean post-test STAI scores
were statistically significantly lower than the mean
pre-test STAI scores (F=72.333 p=0.001) (Table 3).

DISCUSSION

In this study, when the pain level during blood draw in
adults was evaluated, it was determined that the VAS
pain score of the patients in the VR group was lower
than the patients in the control group, and there was
a statistically significant difference between the VR
group and the control group. There are different study
results on the subject in the literature. Unlike the
results of the current study, in some studies
evaluating the effect of the use of VR goggles on pain
level, it was stated that VR application had no effect
on pain (22-26). VR had no effect on pain during
colonoscopy, bone marrow aspiration and biopsy,
and cystoscopy procedures (23, 24, 26). Similar to
current study results, some other studies which were
conducted during peripheral intravenous catheter
placement (7), during blood sampling (17),
intramuscular penicillin injection (27), port catheter
implantation (28) in adults reported positive
conclusions in terms of decreased pain level. In
adition, in a meta-analysis investigating the impact of
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VR application on acute and chronic pain reduction in
adults, VR goggles were identified as an effective
method for alleviating acute pain (29). It is seen that
the results of some studies in the literature are similar
to the results of the present study and some of them
are different. It is thought that the perception of
diagnostic methods such as colonoscopy,
cystoscopy, bone marrow aspiration as larger
procedures by patients compared to procedures such
as blood draw and the idea that these interventions
can be used in the diagnosis of diseases such as
cancer cause patients to feel more fear and anxiety
and this situation indirectly affects pain. Therefore, it
is estimated that VR does not affect the pain level
during procedures such as colonoscopy, cystoscopy,
but may be effective during small procedures such as
blood draw, by diverting attention. Apart from this,
these results may also be due to the different images
and durations shown in virtual reality.

In this study, it was determined that the anxiety levels
of adult patients in the VR group during blood draw
decreased compared to patients in the control group.
In the study by Kogak and Kaya (7), pain, anxiety and
satisfaction levels of the patients were evaluated by
using virtual reality application and cough technique
during blood drawing in adults. As a result of the
study, it was determined that the anxiety scores of the
patients in the VR group decreased and their
satisfaction levels increased. In a systematic review
investigating the effect of VR on anxiety in
hospitalized patients, it was found that 44% of the
studies included in the review evaluated the anxiety
levels of the patients and 50% of these studies found
that VR application was effective in reducing the
anxiety levels of the patients (30). In a study by
Cheruvatoor et al. (31), it was reported that during
dental procedure, a video with underwater
environment and relaxing music shown to adult
patients with virtual reality reduced their anxiety. In a
systematic review in which Gilbertson et al. (32)
examined the effect of virtual reality application on the
management of needle phobia during medical
procedures in adult patients, they found very little
research on virtual reality as a distraction method with
adult patients, so they did not comment on the effect
of virtual reality and emphasised the need for further
studies on the subject. The results obtained from the
study are consistent with the limited literature and
possess a supporting nature towards the literature's
conclusions. It can be said that VR, which activates
multiple senses and has the potential to pacify stimuli
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from environmental factors, enables the individual to
feel shorter long-lasting procedures and reduces
anxiety by removing the individual from the hospital
environment.

Limitations of the Study

One of the most important strengths of this study is
that it has a randomized controlled design. In
addition, the standardized execution of the
application and comparative analysis with the control
group strengthens the reliability of the results
obtained. However, the study has two limitations.
Firstly, blinding was not implemented in the research.
Secondly, since the study was conducted in a single
hospital, the results cannot be generalized to the
entire population.

CONCLUSION

In line with these results; it was found that the use of
VR during blood draw in adults reduces the level of
pain and anxiety. It may be recommended to expand
the use of VR goggles in hospitals during invasive
procedures, to raise awareness of nurses working in
clinics about the use of easy and effective distraction
methods during anxiety-increasing and painful
procedures, and to conduct more comprehensive
studies on VR goggles in different sample groups of
adults.
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