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Abstract
Background: The studies that generally investigate the effectiveness of 

pharmacological and non-pharmacological methods in reducing chest tube 
removal related pain are remarkable. However, new studies need to expand 
the use of virtual reality glasses and evaluate its effectiveness. 

Aim: This study aims to determine the effect of distraction with virtual 
reality glasses on pain during chest tube removal in patients undergoing tube 
thoracostomy.

Material and methods: This quasi-experimental study with a pre-test 
post-test control group design was performed with the participation of 40 
patients. The patients in the intervention group (n=20) watched the video 
with virtual reality glasses throughout procedure. Pain measurements were 
evaluated before, during, and after chest tube removal. The patients in the 
control group (n=20) received standard care.

Results: In the intervention group, it was revealed that the pre-procedure 
pain score decreased compared to the pain score obtained during the 
procedure (p=0.002). After the chest tube removal procedure, a statistically 
significant decrease was observed in pain score in favor of the intervention 
group. In the intervention group, the pre-procedure pain score was found to 
decrease statistically significantly in the measurement at the 10th min of the 
procedure (p=0.000). The pain score of the intervention group 10 min after the 
chest tube removal procedure was lower than that of the control group (1.80 
vs 2.95 and p=0.028).

Conclusion: The virtual reality glasses assisted chest tube removal 
procedure can help reduce pain. Surgical nurses should benefit from the use 
of virtual reality glasses for pain control.
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Introduction
Chest tube (ChT) insertion is a minimally 

invasive surgical procedure applied for indications such 
as pleural effusion, pneumothorax, and hemothorax. Its 
objective is to provide the drainage of the fluid, air, or 
blood in the pleural space. During follow-ups, a ChT is 
removed in cases where the chest X-ray is expanded, 
the air leak stops, and the daily drainage is less than 
200 mL [1]. Increased pain and anxiety can usually be 
observed in patients during chest tube removal (ChTR) 
[2,3]. 

In the literature review, studies that generally 
investigate the effectiveness of pharmacological and 

non-pharmacological methods in reducing ChTR-
related pain are remarkable [4-6]. Distraction techniques 
(20.6%), relaxation (20.6%) and deep breathing 
exercises (11.7%) have been reported as the methods 
most commonly used by patients after thoracic surgery 
[7]. Distraction methods act on patients by enhancing 
the effect of analgesic methods and ensuring energy 
to increase pain tolerance. Healthcare professionals 
contribute to reducing pain-related fatigue and mood 
changes using distraction methods [5]. Furthermore, 
it increases self-confidence and self-control in coping 
with pain and reduces the fear of recurrent pain. 
Distraction methods, which are non-pharmacological 
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interventions, are inexpensive and safe auxiliary methods that 
can be easily accepted by patients and provide good cooperation 
between patients and healthcare professionals. Moreover, 
possible side effects and complications of pharmacological 
interventions are out of the question for distraction [5]. 

Virtual reality (VR) glasses are an advanced technology 
allowing users to create a three-dimensional computer 
environment for themselves [7]. Owing to VR glasses, attention 
is directed to the virtual world, and patients' thinking and feeling 
of pain decrease [8-10]. The distraction provided by VR glasses 
can inhibit pain particularly effectively, considering its inherently 
immersive and interactive properties. Using this technology 
ensures the interaction of patients with the virtual environment 
at many levels [11]. Patients, who use their multiple senses with 
VR glasses, leave the environment they live in for a while and 
transition to the virtual world. Thus, VR technology provides an 
effective environment for the method of attracting attention in 
pain control [10]. Some studies have reported that VR glasses, 
one of the distraction methods, effectively reduces pain [12,13]. 
VR is estimated to be a promising technological method due to 
its low cost and the absence of side effects [14]. Furthermore, it 
has been reported that using VR glasses in hospitalized patients 
can provide cost savings ($5.39 per patient) for the hospital 
system [15].

Pain management techniques are required for patients' 
recovery, and nurses assume many responsibilities in non-
pharmacological pain interventions. Hence, nurses must be aware 
of innovative pain relief tools and be able to provide counseling 
to patients on new treatment modalities in the future [16]. There 
is a need for future studies to expand the use of VR glasses, an 
easy-to-use, inexpensive, and harmless method, by healthcare 
professionals and investigate its effects in patients who have 
undergone tube thoracostomy. This study aims to determine the 
effect of distraction with VR glasses on pain during ChTR in 
patients undergoing tube thoracostomy. 

Materials and methods
A quasi-experimental study involves the comparison 

of groups that are already naturally exposed to different 
conditions or interventions. This quasi-experimental study with 
a pre-test post-test control group design was performed with 
the participation of 40 patients receiving inpatient treatment 
in the thoracic surgery ward of a university hospital between 
March 2020 and May 2023. After including the first case in the 
study, the study was interrupted when the first case of the new 
coronavirus disease was detected in March 2021. Cases were 
started to be included in the study again as of January 2022. 

The study sample was calculated to be at least 40 people 
using an effect size of 0.95, a confidence level of 95%, a margin 
of error of 5%, and a power of 80%. Patients who agreed to 
participate in the study, to whom a standard single ChT was 
applied with the diagnosis of pneumothorax without surgery, 
had no history of disease that could cause chronic pain, had no 
neuro/psychiatric problems, did not use any analgesic agents in 
the last 12 hours before the ChTR procedure, had an American 
Society of Anesthesiology (ASA) score of <3, and had no 
biological and cognitive problems that could prevent the use of 
VR glasses were included in the study.

Patients who received care in an isolated room, had facial 
trauma, claustrophobia, a history of epileptic seizures, neuro-
psychiatric problems, had a ChT inserted for traumatic and 
operative reasons, had multiple ChTs inserted, to whom a ChT 
had been inserted before, had a fear of underwater or underwater 

creatures and who did not agree to participate in the research 
were excluded from the study.

For data collection “Patient Identification Form” and 
“Visual Analog Scale” (VAS) were used. Patient Identification 
Form created by the researchers in line with the literature [5] 
comprises 7 questions, including the descriptive characteristics 
of patients (age, sex, education level, smoking status, chronic 
disease, and day of stay of the ChT) and pre-ChTR anxiety 
score (numeric 0-10). VAS consists of a 10 cm line (0-10 
cm). A line of 0 means “no pain,” while a line of 10 means 
“unbearable pain.” The patient is requested to mark the place 
that expresses his/her degree of pain. The patient’s pain degree 
is determined by the number marked by the patient as the pain 
level [5]. The patients’ VAS scores were evaluated immediately 
before ChTR (preprocedural), immediately after ChTR (pain 
during the procedure-intraprocedural), and 10 min after ChTR 
(postprocedural).

On the morning of the day when the ChTR procedure 
would be applied, the researcher received written informed 
consent from the individuals after the researcher informed the 
patients about the study. The ‘Patient Information Form’ was 
applied to the patients in the control and intervention groups. Pain 
measurements were evaluated before, during, and after ChTR. 
Pain during the procedure was questioned immediately after the 
procedure. Post-procedure pain was assessed 10 min after the 
procedure. The same physician researcher applied the ChTR 
procedure to all patients. The procedure was performed in the 
patient's room with the participation of the patient, the physician 
researcher, and the nurse researcher. The patients in the control 
group received standard care without any pharmacological or 
non-pharmacological interventions for pain relief during ChTR. 
The patients in the intervention group were informed about 
using VR glasses before the procedure, and the patient tried the 
use of VR glasses. Prior to the ChTR procedure, the researcher 
placed VR glasses on the patient's head, and the patient watched 
the video throughout the procedure. The video contained the 
undersea view and lasted 10 minute (https://www.youtube.com/
watch?v=cC9r0jHF-Fw&feature=youtu.be). Due to the short 
duration of the procedure, the recording was shortened (first 10 
min.) using a video editing program. A longer video was not 
selected because the time of the procedure was short. During 
ChTR, patients in both the intervention and control groups were 
asked to take a deep breath and hold their breath, and the ChT 
was removed by the physician researcher and nurse researcher 
at this time. While the physician researcher tied the suture left 
ready while the ChT was being inserted, the nurse researcher 
quickly pulled the thoracic drain and closed the dressing. After 
the ChT was removed, chest radiography was taken, and no 
iatrogenic pneumothorax was observed in any patient. In this 
study, deep breathing and holding methods were used in both 
groups during ChTR. 

After use, the inner and outer surfaces of the VR glasses 
were disinfected with separate gauzes and then left to dry before 
continuing with the next patient. After the VR glasses dried up, it 
was kept in a clean, sealed, and disposable bag [17,18].

This study was approved by the Noninvasive Scientific 
Research Ethics Committee of Trakya University (Date: 
02.03.2020, No: 2020/98, Decision: 05/30). Prior to the study, 
all the participants were informed about the study, and written 
informed consent was obtained from all participants. The 
study was conducted in accordance with the principles of the 
Declaration of Helsinki and the ethical committee.
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Table 3 Comparison of patients according to pain 
scores 10 minutes after the procedure and 
before the procedure (n = 40)

The data are presented as: number (n), median and percentiles.
Z: Wilcoxon signed rank test

Statistical analysis
IBM Corp. Released 2013. IBM SPSS Statistics for 

Windows, Version 22.0. Armonk, NY: IBM Corp. was used to 
evaluate the data from 40 patients. Data are presented as the 
mean, standard deviation, number, and frequency. The normality 
of data was checked using the Shapiro−Wilks test. The data 
analysis used the Independent sample t-test, Mann-Whitney 
U test, and Kruskal Wallis test. Wilcoxon signed rank test was 
used to evaluate the difference between measurements within 
the group. Statistical significance was defined as a p-value .05.

Results
Of the participants (n=40), 90% were male, 37.5% were 

primary school graduates, and 80% were comprised of patients 
without chronic diseases. The mean age of the patients was 
45.57±18.82 years. The intervention group and the control group 
were similar in respect of sociodemographic characteristics 
(p>0.05) (Table 1). The mean day of stay of the drains was 
5.00±1.91 days in the intervention group and 5.65±2.75 days in 
the control group. 

Pain score

Intervention Group
(n = 20)

Control Group
(n = 20)

Median 25th-75th 
percentile Median 25th-75th 

percentile

Preprocedure 4.00 4.00 - 5.00 4.00 4.00 - 4.75

Postprocedure 2.00 1.00 - 2.00 3.00 1.25 - 4.00

Mean difference -2.50 -3.00 – -2.00 -1.00 -3.00 – 0.00
Value of statistical Z = -3.962 p = 0.000 Z = -2.812 p = 0.005

Characteristics
Intervention
Group
(n = 20)

Control
Group
(n = 20)

t-test, U-test or χ2
P - value 

Age (year) 46.2 ± 19.7 44.9 ± 18.3
t = -0.224

p = 0.824

Sex (male) 19 (95.0) 17 (85.0) U = 180.000 p = 0.602

Education level

Primary school 10 (50.0) 5 (25.0)
χ2 = 1.847 p = 0.174High school 8 (40.0) 13 (65.0)

University 2 (10.0) 2 (10.0)

Smoking status (yes) 16 (80.0) 13 (65.0) U = 170.000 p = 0.429

Chronic diseases (yes) 4 (20.0) 4 (20.0) U = 200.000 p = 1.000

Table 1 Patients’ sociodemographic characteristics (n = 40)

The data are presented as: number (n), percent (%), mean and standard deviation (SD). 
t: Independent sample t test, U: Mann-Whitney U test, χ2: Kruskal Wallis test

In the intervention group, it was revealed that the pre-
procedure VAS score decreased compared to the VAS score 
obtained during the procedure (p=0.002), and the pre-procedure 
VAS score of the control group increased right after the procedure 
(p=0.056). After the ChTR procedure, a statistically significant 
decrease was observed in pain score in favor of the intervention 
group (p=0.000). Moreover, the decrease in the post-procedure 
VAS score in favor of the intervention group was found to be 
statistically significant (p=0.000) (Table 2).

Pain score

Intervention Group
(n = 20)

Control Group
(n = 20)

Median 25th-75th 
percentile Median 25th-75th 

percentile

Preprocedure 4.00 4.00 - 5.00 4.00 4.00 - 4.75
Intraprocedure 2.00 1.25 - 3.00 5.00 4.00 - 6.00
Mean difference -2.00 -3.00 – -2.00 0.00 0.00 – 2.00
Value of 
statistical Z = -3.151 p = 0.002 Z = -1.912 p = 0.056

Table 2 Comparisons of patients’ preprocedural and 
intraprocedural pain scores according to 
groups (n = 40)

The data are presented as: number (n), percent (%), mean and standard 
deviation (SD). Z: Wilcoxon signed rank test

In the intervention group, the pre-procedure VAS score was 
found to decrease statistically significantly in the measurement 
at the 10th min of the procedure (p=0.000). Likewise, the pre-
procedure VAS score was determined to decrease in the control 
group in the measurement at the 10th min of the procedure 
(p=0.005).

The higher decrease in the VAS score in favor of the 
intervention group 10 min after the procedure was found to be 
statistically significant (-2.75 vs -1.45 and p=0.017) (Table 3).

No significant difference was identified between the 
groups in terms of anxiety scores before the procedure (p=0.301) 
(Table 4).

Table 4 Comparison of patients' anxiety scores 
according to groups (n = 40)

The data are presented as: number (n), median and percentiles.
U: Mann Whitney U test

Anxiety

Intervention Group 
(n = 20)

Control Group
(n = 20) Value of 

statistical
Median 25th-75th 

percentile Median 25th-75th 
percentile

Preprocedure 2.00 1.00 ± 4.75 2.00 0.00 ± 3.00 U = 161.000
p = 0.301

Discussion
Local anesthesia and moderate sedative agents are mostly 

used to relieve pain during ChT insertion [19]. This may cause 
the patient to feel pain at some stages because of the nature of 
the procedure. The pain felt during ChT insertion increases the 
feeling in patients that pain may also develop during ChTR. 
Many methods are employed to reduce pain during the ChTR 
procedure [4,5,6,20]. It is possible to divide them into two as 
pharmacological and non-pharmacological methods [20,21]. 
However, there is no standard method or guide in this matter. In 
this study, the effects of VR glasses, which were used to decrease 
the level of pain during the ChTR procedure, were investigated 
and discussed in line with the literature.
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In this study, the pre-procedure baseline pain scores of 
the intervention and control groups were found to be similar. 
Similarly, it is reported in the literature that there is no significant 
difference between the groups in terms of pain score before 
ChTR [20-27].

In this study, there was a significant decrease in pain score 
during the procedure compared to the pre-procedure in favor 
of the intervention group. Yarahmadi et al. [28] reported that 
cold treatment and combined (cold+musicotherapy) method 
interventions effectively decreased ChTR-induced pain. In other 
studies investigating the effectiveness of cold application on 
pain, it was stated that the intervention group had lower pain 
score than the control group immediately after ChTR [20,25]. 
Elmetwalyl and Sayed [22] elucidated that pain score during 
the procedure was lower in the intervention group undergoing 
cold application and relaxation exercise compared to the control 
group (1.23 versus 3.60). Similar results were obtained in other 
studies in the literature [21,24,26]. In another study, Başak et 
al. [29] found that procedural pain resulting from peripheral 
intravenous catheterization was lower in patients who used VR 
glasses and distracting cards compared to the control group. It 
is reported that VR glasses are effective in ensuring pain control 
during different acute interventions [30,31]. According to the 
study results, it can be said that non-pharmacological methods 
can be effective in ensuring pain control during the procedure.

It was revealed that the pre-procedure VAS score decreased 
in the intervention group 10 min after the procedure (p=0.000), 
and the pre-procedure VAS score of the control group decreased 
10 min after the procedure. Ten min after the ChTR procedure, 
the pain score of the intervention group was found to be lower 
than that of the control group (1.80 versus 2.95 and p=0.028). 
The fact that the VAS score decreased more in favor of the 
intervention group 10 min after the procedure was found to 
be statistically significant (2.75 versus 1.45 and p=0.017). The 
study by Soydan and Uğraş [32] reported that the VAS scores 
before ChTR decreased significantly in the intervention groups 
concurrently before and after the ChTR procedure. The same 
study found that the highest pain score of patients in the control 
group was during the procedure, and the VAS scores 15 min after 
the procedure were significantly higher in the control group than 
in the intervention groups. In the study by Ceylan and Rızalar 
[20], it was observed that pain was at the lowest level during 
the ChTR procedure in the intervention groups undergoing 
relaxation and cold application. In the same study, the pain score 
was the highest during the ChTR procedure in the control group. 
In their study, Sheykhasadi et al. [5] reported that distraction 
using the voice of a loved one during ChTR after open-heart 
surgery was effective in reducing pain. Jahani Shoorab et al. 
[31] stated that the VR technique reduced pain in patients who 
underwent episiotomy repair. The study results in the literature 

show that nursing interventions are effective in reducing pain 
during ChTR. 

While there was no difference in the anxiety scores of the 
groups before the procedure, Aktaş and Karabulut [33] reported 
in their study that there was no difference between the pre-
procedure anxiety scores of the groups treated with cold therapy, 
music therapy, and lidocaine spray during the ChTR procedure 
and the control group. Elmetwalyl and Sayed [22] found that 
anxiety scores were similar in the intervention cold application 
and relaxation exercise) and control groups before the ChTR 
procedure. Similar results were obtained in other studies in the 
literature [21,27]. In parallel with the literature, no significant 
difference was identified between the pre-procedure anxiety 
scores of the groups in this study. 

Conclusion
The ChTR procedure, which is frequently used in the 

daily practice of thoracic surgery, can cause painful processes 
in patients. To solve this problem, pharmacological and non-
pharmacological methods can be used. The VR glasses assisted 
ChTR procedure appears to be an easy, reliable, and side-
effect-free technological intervention that can help reduce pain. 
Nonetheless, there is a need for future multi-center studies 
involving larger case series on the subject.

Limitations
The prospective case-controlled nature of the article, and 

the search for an easy, and safe solution to a clinical problem can 
be considered the strengths of this study. However, the research 
has some limitations. First, the low number of samples and the 
single-center design of the study restrict the generalization of 
the results. Second, in the study, patients' VAS scores related to 
the ChTR procedure were evaluated subjectively based on the 
patients' self-reports. Behavioral and physiological responses to 
pain were not included in the evaluation. Third, the economic 
dimension of the use of VR glasses per patient has not been 
analysed. Studies including calculations of the cost per patient 
of VR glass use should be planned. Finally, another limitation 
of the study is that the sample consisted only of patients who 
were not operated on but underwent ChT insertion due to the 
diagnosis of pneumothorax.
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