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Introduction
Episiotomy is a vital and life-saving procedure when 
indicated.1 Its global prevalence is varied, ranging from 
45.11% in Ethiopia,2 China 41.7%,3 Iran 86.3%,4 and 47% 
in public hospitals to 68% in private hospitals in Brazil.5 
Episiotomy procedures can cause incision infections, scar 
dyspareunia, and acute postpartum pain in mothers.6,7 This 
common surgery could cause anxiety in women; therefore, 
sleep-inducing drugs, tranquilizers, and nerve blockers 
such as lidocaine may be prescribed.8 Providing relief 
and satisfaction, which are fundamental needs at birth, is 
highly challenging, especially since there are not sufficient 
investigations on the topic.1 Non-pharmacological 
methods, such as virtual reality (VR) applications utilized 

throughout episiotomy healing, are gaining popularity 
nowadays due to their determinism, nature, and lack of 
adverse effects.8 VR technology can create a simulated 
environment and divert patients’ attention away from 
pain sensations.9 Additionally, it is cost-effective, secure, 
non-invasive, free from the risks of drug addiction, and 
useful as an analgesic.10,11 VR technology offers immersive 
three-dimensional (3D) images using a head-mounted 
headset and controllers. This allows users to fully engage 
and interact with the virtual environment.12 Essentially, 
VR functions by diverting attention away from potentially 
unpleasant present experiences towards more enjoyable 
stimuli, thereby altering the perceived environment.13

Most typically, VR is utilized to assist pregnant women 
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Abstract
Introduction: Virtual reality (VR) is effective in several healthcare domains. As of date, there 
have been no systematic reviews investigating the efficacy of VR technology in episiotomy repair 
in women. This systematic review and meta-analysis examined the effects of using VR on pain, 
anxiety and satisfaction in women under episiotomy repair. 
Methods: For the original articles, six databases were searched using relevant keywords without 
restriction on time or languages until June 6, 2024. The Cochrane risk-of-bias tool for randomized 
trials (RoB) and the Risk of Bias Assessment Tool for Nonrandomized Studies (RoBANS) were 
both used to assess the risk of bias in randomized and non-randomized studies, and the Grading 
of Recommendations Assessment, Development, and Evaluation (GRADE) also determined the 
quality of our evidence. All analyses employed Comprehensive Meta-Analysis (CMA) V.2. 
Results: Five randomized clinical trial and two quasi-experimental studies with poor-to high-
quality met the inclusion criteria. The VR significantly decreased perineal pain during [MD 
(95% CI) = -1.622 (-2.598, -0.645), P = 0.001], immediately after [MD (95% CI) = -1.931 (-2.785, 
-1.076), P < 0.001], and one hour after [MD (95% CI) = -1.596 (-2.436, -0.765), P < 0.001]. It also 
significantly decreased anxiety [SMD (95% CI) = -1.48 (-2.451, -0.509), P = 0.003] after repair. 
VR group participants were significantly more satisfied than the control group. The quality of 
was moderate for perineal pain intensity one hour after episiotomy repair and anxiety after 
episiotomy repair. 
Conclusion: Given the efficacy of VR on pain, anxiety, and satisfaction, it is suggested that it be 
utilized as a novel modality to enhance the quality of maternity hospital care.
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in having a more comfortable pregnancy, decreasing their 
level of anxiety, and teaching them how to effectively 
deal with their labor pain.14-16 VR has developed into 
a novel tool in recent decades that is applied to lessen 
discomfort and anxiety during painful procedures.17 
Due to their ability to reduce pain without surgery or 
medication, VR technology and alternative techniques 
are currently attracting increased interest from women.18 
Therefore, it becomes essential for midwives and other 
maternity care professionals to be familiar with these 
alternative techniques, such as VR applications, to lessen 
the discomfort and anxiety that might arise during 
episiotomy repair.8

The findings of Orhan and Bülez revealed that there 
was no significant difference in the mean scores for pain 
assessed before and after episiotomy repair between the 
intervention (5 mL of lidocaine plus VR glasses) and 
control groups (5 mL of lidocaine).1 According to the 
findings of another investigation conducted by Ahmed 
Osman Mohamed et al women who had episiotomies 
expressed satisfaction with the VR implementation, and 
there was a highly significant difference in their levels 
of anxiety.19 In one study, anxiety decreased following 
episiotomy repair, but not significantly.20

The creation of a safe childbirth environment is vital for 
women to have a pleasant birth experience, and VR has a lot 
of advantages as a safe alternative. However, for VR to be 
applied to obstetric care, there needs to be strong evidence 
to investigate the effectiveness and acceptability of the 
repair of perineal injuries after childbirth. Additionally, 
over the course of the past few years, there has been an 
increase in the number of studies that have focused on 
how VR could relieve pain and anxiety. However, the 
majority of these studies are of a small size and apply to 
a wide variety of clinical procedures with contradictory 
outcomes. As a result, this demonstrates the need for a 
thorough review and meta-analysis of VR interventions 
in women undergoing episiotomy repair.

The purpose of this study was to investigate and 
determine the application of VR as a new modality for 
pain, anxiety, and satisfaction in women undergoing 
episiotomy repair.

Materials and Methods
This systematic review and meta-analysis follows the 
Preferred Reporting Items for Systematic Review and 
Meta-Analyses (PRISMA) standards.21

Search Strategy
For original publications about “the effect of VR 
application on women’s outcomes undergoing episiotomy 
repair,” a search was conducted until June 6, 2024. The 
search process was conducted for MEDLINE through 
the PubMed interface, Scopus, Web-of-Science, Science 
Direct, the Cochrane Central Register of Controlled 
Trials (CENTRAL), and Google Scholar. The search 

terms included MESH, entrance terms, and keyword 
selections by experts. They comprised: virtual reality, 
virtual reality therapy, virtual reality exposure therapy, 
perineum, perineal injury, perineal trauma, episiotomy, 
birth satisfaction, patient satisfaction, pain intensity, pain 
management, fear, stress, and anxiety. In order to enhance 
accuracy throughout the search procedure, we employed 
Boolean terms (AND/OR) to differentiate between the 
keywords (Supplementary file 1).

Inclusion and Exclusion Criteria
Articles were included that met the following criteria: 
(a) Type of study: randomized clinical trials (RCTs) and 
quasi-experimental studies in which the effect of VR 
application on pain and/or anxiety and/or satisfaction 
and/or fear among women under episiotomy repair has 
been investigated. (b) Type of intervention: application of 
VR for any length of time during episiotomy repair was 
considered; (c) Outcomes: pain of episiotomy, anxiety, 
and maternal satisfaction of episiotomy were considered. 
We imposed no language and no time restrictions.

Data Abstraction
After the removal of duplicate papers and unrelated 
items, two separate authors reviewed the primary output 
of the search process in terms of the abstract and title. 
Subsequently, we examined the full text of the remaining 
publications. After removing irrelevant articles, only 
articles that met the qualifying requirements remained. 
In cases where there was a dispute between reviewers, the 
two assessors would discuss their differences in order to 
get a final conclusion; if disagreement persisted, a third 
participant would get involved in the conversation.

Data Extraction
To extract the data, the research team created a tool based 
on the objects. The first author’s name, the publication 
year, the country, the type of study, the sample size, sample 
characteristics, the intervention, the comparison, and the 
tools used to collect the data, the quality assessment, and 
the outcomes were all listed. If data extraction needed 
more information, the author was contacted.

Risk of Bias and Certainty of Evidence
Two authors independently assessed the quality of the 
included studies. The risk of bias for randomized and 
non-randomized trials was evaluated using the Cochrane 
risk-of-bias tool for randomized trials (RoB) 22 and the 
Risk of Bias Assessment Tool for Nonrandomized Studies 
(RoBANS) tool, respectively.23

The ROB tool was implemented to examine each -RCT 
in 7 domains: (sequencing, concealed allocation, selective 
reporting, participant and staff blinding, outcome 
assessment blinding, incomplete results, and other biases). 
The RoBANS tool includes six domains that assess bias 
in participant selection: confounding variables, exposure 
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measurement, outcome assessment blinding, incomplete 
outcome data, and selective outcome reporting. In both 
instruments, each domain was rated as “yes,” “no,” or 
“unclear.” Then, each study was classified into 1 of 3 
categories: “poor” (high risk of bias), “good” (low risk 
of bias), or “unclear.” Any disagreement between the 
researchers was resolved through discussion.

Furthermore, we assessed the certainty of evidence 
using the Grading of Recommendations Assessment, 
Development, and Evaluation (GRADE).24 The outcomes 
of pain and anxiety were evaluated for upgrading or 
downgrading based on the risk of bias, imprecision, 
inconsistency, and indirectness. Each of these outcomes 
received a certainty of evidence grading ranging from 
“very low” to “high.”

Ethical Considerations
This systematic review and meta-analysis are approved 
by Mashhad University of Medical Sciences, Mashhad, 
Iran (code number: 4020925, IR.MUMS.NURSE.
REC.1402.086). In this investigation, we followed all 
research ethics guidelines. The writers made an effort to 
avoid any misconduct, fabrication, or falsification during 
the identification, screening, extraction, and data analysis 
steps, as well as double publication and/or submission.

Statistical Analyses
In our quantitative analysis, the difference in means 
(MD) of quantitative data was computed as the main 
effect size. When measurements of outcome were taken 
for continuous outcomes across all trials using the 
same scale, the MD with 95% CI was computed (Pain). 
When the same outcome was assessed in various ways in 
articles included in the meta-analysis, standardized mean 
difference (SMD) was applied (anxiety). A random effects 
model was also used for pooling the results of the studies. 
Forest plots were utilized to make a graph of the estimated 
data for the effect size. The I2 index was used to show 
heterogeneity quantitatively. A P value less than 0.05 
and an I2 greater than 50% indicate significant statistical 
heterogeneity. In such instances, we utilized random-
effects models for data analysis, which are better equipped 
to handle heterogeneity. Additionally, we conducted a 
sensitivity analysis to determine whether our results were 
influenced by a specific study. This approach ensured the 
robustness and reliability of our findings.

Publication bias was not evaluated due to the small 
number of the trials. The Comprehensive Meta-Analysis 
(CMA) software V.2 was used for all analyses. The results 
of women’s satisfaction with VR were reported as a 
qualitative synthesis.

Results
Characteristics of the Included Studies

After the electronic search, out of 611 retrieved studies, 
26 were evaluated after the initial screening process, 
and 7 were included in the meta-analysis (Figure 1). 
The publication dates of the articles were between 2015 
and 2024, and 4 articles (57%) were published between 
2023 and 2024,1,25-27 which indicates that VR has recently 
been considered in episiotomy pain reduction. The 
characteristics of the articles included in the meta-
analysis are shown in Table 1. The included articles 
were conducted in Iran (28.6%),10,20 Turkey (28.6%),1,25 

Egypt (14.3%),26 Ghana (14.3%),19 and Israel (14.3%).27 
The sample size in the articles varied from 3010,20 to 20019 
per study. The study design in 5 studies (71.4%) was a 
randomized control trial (RCT),1,10,20,25,27 and 2 studies 
(28.6%) were quasi-experimental.19,26

The model of episiotomy repair was not stated in any 
of the articles except for the study by Şolt Kırca et al.25 
Among the articles included in the meta-analysis, 4 studies 
(57%) examined the amount of pain and anxiety,19,25-27 two 
studies (28.6%) only examined the pain intensity1,10 and 
one study examined anxiety.20 In all the studies included 
in the meta-analysis, the control group received standard 
local anesthesia. In one study, another control group was 
considered to have skin-to-skin contact.25 In Peleg’s study, 
the type of care of the control group was not mentioned.27

Risk of Bias Assessment
In the assessment of the methodological quality of the 
included studies using the ROB tool, the quality of one 
study (14.3%) was reported as good (low risk of bias),25 
two studies (28.6%) were fair,19,26 and four studies (57.1%) 
were poor1,10,20,27 (Table 2). The biggest weakness in the 
qualitative evaluation of the studies was ‘Allocation 
Concealment’ and ‘Blinding of participants and 
personnel1,10,19,20,26,27 (Figure 2) 

One study was low-risk in all domains,25 and 71.4% of 
studies were low-risk of bias on selective reporting and 
incomplete results items.1,19,25-27 In 71.4% of the studies, 
the ‘Blinding of outcome assessment’ was unclear.1,10,19,20,26

Pain intensity assessment
Six studies with a sample size of 548 women, who were 
equally allocated to the experimental and control groups, 
were included in the meta-analysis to investigate the level 
of pain.1,10,19,25-27 Figure 3 presents the meta-analysis of the 
effect of VR on pain intensity during episiotomy repair. 
As compared to the control group, the women using 
VR experienced lower perineal pain during episiotomy 
repair for 1.622, which was statistically significant 
[MD (95% CI) = -1.622 (-2.598, -0.645), P = 0.001]. 
A random effect model was used because there was 
significant heterogeneity between studies (Cochrane’s Q‐
value = 21.945, I2 = 81.772%, P < 0.001). Sensitivity analysis 
showed that the effect size was robust and not sensitive to 
any individual study.

Meta-analysis findings showed that the mean difference 
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in perineal pain intensity immediately after episiotomy 
repair was lower in the VR group, compared with that in 
the control groups, and this was statistically significant 
(Figure 4). In other words, the women who were in the 
intervention group reported 1.931 units less perineal pain 
immediately after the episiotomy repair compared to the 
control group [MD (95% CI) = -1.931 (-2.785, -1.076), 
P < 0.0001] (Figure 4). We found significant heterogeneity 
among the included studies (Cochrane’s Q‐value = 10.774, 
P = 0.013, I2 = 72.155%). The sensitivity analysis indicated 
that the effect size was resilient and did not hinge on the 
results of any single study.

Figure 5 shows the forest plot of the effect of VR on 
the amount of perineal pain intensity one hour after 
episiotomy repair. According to the findings of this figure, 
the amount of pain in the intervention group was less than 
the control group with a statistically significant difference 
[MD (95% CI) = -1.596 (-2.436, -0.765), P < 0.001]. 
Evidence of heterogeneity was achieved between studies 
(Cochrane’s Q‐value = 12.501, P = 0.006, I2 = 76.002%), 
therefor a random effect model was used. The sensitivity 
analysis revealed that the magnitude of the effect was 
sturdy and remained unaffected by the exclusion of any 
individual study.

Based on the presented results, VR during, immediately, 
and one hour after episiotomy repair has been able to 
significantly reduce the amount of perineal pain in the 
intervention group compared to the control group. Also, 
the level of pain intensity was qualitatively reported in 4 
studies (57.1%) 1,10,19,26 (Table 3).

Assessment of Anxiety
Five studies with a sample size of 498 women, who were 
equally assigned to the experimental and control groups, 
were included in the meta-analysis to investigate the level 
of maternal anxiety. To investigate anxiety in 4 studies 
(80%), STAI (20-80)20,25-27 was used, in one study19 the 
Anxiety Rating Scale (0-10).

Figure 6 showed that the SMD of women’s anxiety 

after episiotomy repair was significantly lower in the VR 
group compared with that in the control groups. This 
means that women in the intervention group had less 
anxiety than people in the control group after episiotomy 
repair [SMD (95% CI) = -1.48 (-2.451, -0.509), P = 0.003]. 
Evidence of heterogeneity was achieved between studies 
(Cochrane’s Q‐value = 83.84, P < 0.001, I2 = 95.229%). 
Sensitivity analysis showed that the effect size was robust 
and not sensitive to any single study.

Maternal Satisfaction with VR Application
The level of participants’ satisfaction with VR was 
investigated in three studies.1,19,26 The level of satisfaction 
was evaluated with various methods such as numerical 
VAS1 and ranking methods.19,26 According to the results 
of these studies, the level of satisfaction of the participants 
in the VR group was higher than that of the control group. 
In the study of Orhan and Bülez the mean (SD) in the 
intervention and control groups were 9.72 (0.61) and 7.06 
(1.53),1 respectively. Also, in the study of Mohamed-Nabil 
Aboushady et al 60% of the participants were satisfied with 
the VR application.26 According to the results of Ahmed 
Osman Mohamed et al study, 92% of the participants 
were satisfied or highly satisfied with the use of VR.19

Quality of Evidence
We used GRADEpro GDT (Guideline Development 
Tool) to assess the quality of evidence for outcomes, 
and the results are shown in Table 4. The quality of 
evidence was moderate for perineal pain intensity one 
hour after episiotomy repair, and women’s anxiety after 
episiotomy repair. They were given one downgrade by 
the serious inconsistency. The quality of evidence was 
low for perineal pain intensity during repair. It was given 
two downgrades by serious inconsistency and risk of 
bias. Finally, the evidence grading for the perineal pain 
intensity immediately after episiotomy repair was rated as 
very low because of serious risk of bias, inconsistency and 
imprecision.

Figure 1. Flow diagram of the search process
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Table 1. Characteristics of the articles included in the meta-analysis

Author/
Year; 
Country

Study type Sample size Sample characteristics Intervention Comparison Tools Outcome
Quality 
assessment

Orhan and 
Bülez 1

(2023); 
Turkey

RCT
50 (25 
experimental, 
25 control)

Primiparous, between the ages 
of 18 and 49, fluent in Turkish, 
not having problems with their 
hearing, vision, or perception, 
low pregnancy risk category 
without any complications of 
pregnancy (bleeding, not reliable 
fetal heart rate, etc.) at all phases 
of delivery, spontaneous delivery 
with a mediolateral episiotomy, 
without any diagnosis or history of 
psychological disorders, no signs of 
infection like swelling or redness in 
the uterus, and not being allergic 
to latex, Apgar score of 7 or higher, 
no birth defects, consent form filled 
out completely, and no headache.

Virtual 
glasses

Only 
anesthesia

VAS (0-10) 
for pain

VR glasses alleviated 
pain during 
episiotomies and 
enhanced women's 
satisfaction.

Poor

Jahani 
Shoorab et 
al10

(2015); 
Iran

RCT

30
 (15 
experimental, 
15 control 
group)

Primiparous Iranian woman with 
a low-risk pregnancy, no obstetric 
complications, spontaneous labor-
associated episiotomy incision, no 
mental disease, addiction, nausea 
from movement, or headaches. 
The exclusion criteria included 
Apgar-score < 7 during 1-5 minutes 
of delivery, neonatal abnormality, 
and lidocaine above 5 ml during 
episiotomy repair.

Audio-visual 
glasses

Local 
infiltration

Numeric 
Pain Rating 
Scale 
0-100

The pain scores during 
episiotomy repair 
in the two groups 
varied statistically 
significantly.

Poor

Ahmed 
Osman 
Mohamed 
et al19 

(2022); 
Ghana

Quasi-
experimental

200 (100 
experimental, 
100 control)

Primiparous, under 35 years old, 
singleton pregnancy, mediolateral 
episiotomy, ability to write and 
read, free of pregnancy high-risk 
conditions, prepared to take part 
in the research, and agreeing to 
the VR intervention

Virtual 
glasses

Anesthesia

NAS for 
pain- 
Anxiety 
Rating 
Scale

In primiparous 
women undergoing 
episiotomies, VR 
reduced pain and 
anxiety. They were also 
mostly satisfied with 
the VR application.

Fair

Jahani 
Shourab   
et al20 
(2016)
 Iran

RCT

30
 (15 
experimental, 
15 control)

Primiparous Iranians, low-risk 
singleton pregnancy and giving 
birth without congenital defects, 
Apgar score 7–10, no mental 
illness or addiction, no motion 
sickness or headache, and literate

Audio-visual 
glasses

Local 
infiltration

Numerical 
Anxiety 
Scale (0-
10), STAI 
Test (20-80) 

Although scores 
for anxiety were 
not significantly 
different between 
the two groups 
(the use of video 
glasses compared to 
standard service), the 
intervention group had 
reduced anxiety levels 
during and after repair.

Poor

Şolt Kırca 
et al25

(2023) 
Turkey

RCT

120 (VG 40, 
skin-to-skin 
40, control 
group 40)

Primiparous, 20-40 years of 
age, singleton pregnancy, 37th-
42nd gestational weeks, vaginal 
delivery, Medio lateral episiotomy, 
vertex presentation, APGAR 
score 7-10, not utilized a non-
pharmacological technique, 
newborn weighing 2-4 kg, 
voluntary consent form

Virtual 
glasses 

The 
standard 
hospital 
protocol or 
skin-to-skin 
contact

VAS (0-
10) for 
pain-STAI 
(20-80) for 
anxiety

During episiotomy 
repairs, virtual glasses 
are of greater benefit 
than skin-to-skin 
contact and control 
procedures for 
diminishing pain and 
decreasing anxiety.

Good

Mohamed-
Nabil 
Aboushady 
et al26

(2023)
Egypt

Quasi-
experimental

100 
(50 
experimental, 
50 control)

Primiparous, singleton fetus, 
gestational age ( > 37 up to 40 
weeks of gestation), low risk 
of pregnancy without obstetric 
complications (hemorrhage, 
nonreasoning fetal heart rate) 
during labor, spontaneous 
vaginal delivery associated with 
episiotomy incision, no history of 
mental illness, addiction, motion 
sickness, and headache.

Virtual 
glasses

Standard 
local 
anesthesia

VAS (0-
10) for 
pain - STAI 
(20-80) for 
anxiety

There were statistically 
significant differences
between the two 
groups in terms of the 
length of the repair, the 
severity of the pain,
and the degree of 
anxiety. Also, most of 
the study sample were 
satisfied with
VR applications.

Fair

Peleg et 
al27

(2024); 
Israel 

RCT

88 (44 
experimental, 
44 control 
group)

Delivered women undergo 
episiotomy or perineal tear repair

VR Without VR
VAS for 
pain - STAI 
for anxiety

VR reduced pain 
during episiotomy and 
perineal tear repair, 
but not anxiety.

Poor

VAS, Visual analogue scale; NAS, Numerical Analog Scale; STAI, Spielberger state-trait questionnaire.
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Discussion
This study investigated the effect of using VR on women 
undergoing episiotomies. Our review found seven trials 
that met our criteria. Six studies considered pain intensity 
as an outcome variable, five articles assessed anxiety as an 
outcome variable, and three measured satisfaction levels 
following VR application. It was concluded that the VR 
modality can significantly reduce pain and anxiety and 
increase satisfaction in women undergoing episiotomy 
repair. The effects of VR devices have been investigated 

in a variety of fields of medicine, ranging from surgical 
instruction to pain control.28 The utilization of modern 
technologies in medicine, such as VR, has altered during 
the past decade. VR technology is now being used in 
clinical settings,28 therefore, more VR research is needed 
due to its increasing application in medicine.

According to the current meta-analysis, the VR group, 
as opposed to the control group, effectively reduced pain 
during, right afterward, and an hour after episiotomy. 
The usefulness of VR in treating acute pain brought on by 

Table 2. Risk of bias of included studies

Studies
Sequence 
generation

Allocation 
Concealment

Selective 
reporting

Incomplete 
results

Other bias
Blinding of 
participants 
and personnel

Blinding of 
outcome 
assessment

Overall

Cochrane Risk of Bias Assessment Tool for Randomized Studies

Orhan & Bülez1 (2023) low high low low low high unclear Poor

Jahani Shoorab et al10 (2015) high high high unclear low high unclear Poor

Jahani Shourab et al20 (2016) low high high unclear low high unclear Poor

Şolt Kırca et al25 (2023) low low low low low low low Good

Peleg et al27 (2024) low low low low unclear high high Poor

The Risk of Bias Assessment Tool for Non-randomized Studies (RoBANS)

Studies
Selection of 
participants

Confounding 
variables

Measurement 
of exposure

Blinding of 
outcome 
assessment

Incomplete 
outcome data

Selective 
outcome 
reporting

Overall

Ahmed Osman Mohamed et al19 (2022) low low low unclear low low Fair

Mohamed-Nabil Aboushady et al26 (2023) low low low unclear low low Fair

Low: low risk of bias, High: high risk of bias.

Figure 2. Risk of bias graph: review authors’ judgments about each risk of bias domain presented as percentages across all included RCTs

Figure 3. Forest plot of VR effect on pain intensity during episiotomy repair

Study name Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper 
in means error Variance limit limit Z-Value p-Value

Jahani 2015 -3.190 0.905 0.819 -4.963 -1.417 -3.526 0.000
Kirca 2023 -1.050 0.750 0.563 -2.521 0.421 -1.399 0.162
Mohamed-Nabil 2023 -2.120 0.341 0.116 -2.788 -1.452 -6.218 0.000
Orhan 2023 -1.800 0.650 0.423 -3.075 -0.525 -2.767 0.006
Osman Mohamed 2022 -0.530 0.223 0.050 -0.966 -0.094 -2.380 0.017

-1.622 0.498 0.248 -2.598 -0.645 -3.255 0.001

-5.00 -2.50 0.00 2.50 5.00

Favours VR Favours Control

Meta Analysis  
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Figure 4. Forest plot of VR effect on perineal pain intensity immediately after episiotomy repair

Figure 5. Forest plot of VR effect on perineal pain intensity one hour after episiotomy repair

Table 3. Pain severity levels in different stages of episiotomy

Author Level of pain

No. (%)

Before repair Internal repair Skin repair After repair
The first hour after the 

repair

VR Control VR Control VR Control VR Control VR Control

Orhan 
and Bülez1 
(2023)

No 9 (36) 8 (32) 14 (56) 3 (12) 16 (64) 1 (4) 22 (88) 18 (72) - -

Mild 13 (52) 13 (52) 7 (28) 15 (60) 4 (16) 13 (52) 2 (8) 5 (20) - -

Moderate 3 (12) 4 (16) 4 (16) 7 (28) 5 (20) 11 (44) 1 (4) 2 (8) - -

Chi-square (P) 0.202 (0.904) 10.845 (0.004) 20.250 (0.001) 2.69 (0.355) -

Jahani 
Shoorab et 
al10

 (2015)

No 1 (6.7) 5 (33.3) 3 (20.0) 1 (6.7) 3 (20.0) 1 (6.7) 9 (60.0) 6 (40.0) 7 (46.7) 5 (33.3)

Mild - - 1 (6.7) 0 (0) - - - - - -

Moderate 10 (66.7) 9 (60.0) 10 (66.7) 10 (66.7) 9 (60) 5 (33.3) 5 (33.3) 8 (53.3) 8 (53.3) 10 (66.7)

Severe 4 (26.7) 1 (6.7) 1 (6.7) 4 (26.7) 3 (20.0) 9 (60.0) 1 (6.7) 1 (6.7) - -

P 0.104 0.284 0.076 0.524 0.524

Ahmed 
Osman 
Mohamed 
et al19 

(2022)

No 0 0 - - - - 0 0 0 0

Mild 0 0 - - - - 0 0 0 0

Moderate  22 (22)  21 (21) - - - - 60 (60) 26 (26) 67 (67) 30 (30)

Sever  78 (78)  79 (79) - - - - 40 (40) 74 (74) 33 (33) 70 (70)

Mohamed-
Nabil 
Aboushady 
et al26 
(2023)

Mild - - 24 (48) 7 (14) - - - - 29 (58) 10 (20)

Moderate - - 21 (42) 36 (72) - - - - 17 (34) 34 (68)

Sever - - 5 (10) 7 (14) - - - - 4 (8) 6 (12)

Study name Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper 
in means error Variance limit limit Z-Value p-Value

Jahani 2015 -1.920 0.490 0.240 -2.880 -0.960 -3.920 0.000
Kirca 2023 -3.120 0.454 0.206 -4.009 -2.231 -6.878 0.000
Orhan 2023 -1.200 0.413 0.171 -2.009 -0.391 -2.906 0.004
Peleg 2024 -1.500 0.489 0.239 -2.459 -0.541 -3.066 0.002

-1.931 0.436 0.190 -2.785 -1.076 -4.429 0.000

-5.00 -2.50 0.00 2.50 5.00

Favours VR Favours Control

Meta Analysis
 

 
 
 
 

 

Study name Statistics for each study Difference in means and 95% CI

Difference Standard Lower Upper 
in means error Variance limit limit Z-Value p-Value

Jahani 2015 -1.530 0.652 0.426 -2.809 -0.251 -2.345 0.019
Kirca 2023 -1.570 0.636 0.405 -2.817 -0.323 -2.467 0.014
Mohamed-Nabil 2023 -2.360 0.314 0.098 -2.975 -1.745 -7.520 0.000
Osman Mohamed 2022 -0.930 0.255 0.065 -1.431 -0.429 -3.641 0.000

-1.596 0.424 0.179 -2.426 -0.765 -3.767 0.000

-3.00 -1.50 0.00 1.50 3.00

Favours VR Favours Control

Meta Analysis  
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medical procedures, wound cleaning, and experimental 
pain has been emphasized in several systematic reviews,29-31 
but no meta-analysis has specifically addressed episiotomy 
repair. This distinction is crucial because women who 
are giving birth may be much more influenced by the 
discomfort of medical procedures and may have a unique 
VR experience.

Distraction was the main focus of a meta-analysis on VR 
in pediatrics. Large effect sizes suggest that VR is a useful 
distraction technique to lessen discomfort in pediatrics 
undergoing a range of medical procedures.32 VR is thought 
to be a better option than conventional techniques 
of distraction, such as pleasant imagining, rhythmic 

cognitive activities, the external focus of attention, and 
neutral imagining. Due to its immersive quality, which 
encompasses a patient’s auditory and visual processing as 
well as physical movements, which require more attention 
in theory.33,34 According to a meta-analysis in 2019, the 
effectiveness of VR in treating shoulder impingement 
syndrome and persistent neck pain seems promising. 
Rheumatoid arthritis, osteoarthritis of the knee, ankle 
instability, and post-anterior cruciate reconstruction all 
respond similarly to VR and physical activity.35 According 
to the results of the current study, the VR group’s anxiety 
during episiotomy was effectively reduced in comparison 
to the control group. Even though there are various 

Figure 6. Forest plot of VR effect on women’s anxiety 1 h after episiotomy repair

Table 4. GRADE evidence profiles for outcomes among the studies included in the meta-analysis

Certainty assessment No. of patients Effect (95% CI)
Certainty Importance

N
Study 
design

Risk of 
bias

Inconsistency Indirectness Imprecision Other Intervention Comparison Relative Absolute

Pain intensity during episiotomy repair

5
Randomised 
trials

Seriousa Seriousb Not Serious Not Serious None 230 230 -

MD 1.622 
lower
 (2.598 lower 
to 0.645 
lower)

⨁⨁◯◯ 
Low

Critical

Perineal pain intensity immediately after episiotomy repair

4
Randomised 
trials

Seriousa Seriousb Not Serious Not Seriousc None 124 124 -

MD 1.931 
lower 
(2.785 lower 
to 1.076 
lower)

⨁◯◯◯ 
Very Low

Critical

Perineal pain intensity one hour after episiotomy repair

4
Randomised 
trials

Not 
Serious

Seriousb Not Serious Not Serious None 205 205 -

MD 1.596 
lower 
(2.436 lower 
to 0.765 
lower)

⨁⨁⨁◯ 
Moderate

Important

Women's anxiety one hour after episiotomy repair

5
Randomised 
trials

Not 
Serious

Seriousb Not Serious Not Serious None 249 249 -

SMD 1.48 SD 
lower
 (2.451 lower 
to 0.509 
lower)

⨁⨁⨁◯ 
Moderate

Important

CI: Confidence interval; MD: Mean difference; SMD: Standardized mean difference
a The number of studies with high bias risk was high.
b High heterogeneity exists.
c The optimal information size (OIS) criterion is not met.

Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Lower Upper 
in means error Variance limit limit Z-Value p-Value

Jahani 2016 -2.383 0.478 0.228 -3.319 -1.447 -4.991 0.000
Kirca 2023 -0.490 0.227 0.051 -0.934 -0.045 -2.157 0.031
Mohamed-Nabil 2023 -2.014 0.246 0.060 -2.496 -1.533 -8.204 0.000
Osman Mohamed 2022 -2.381 0.185 0.034 -2.743 -2.018 -12.879 0.000
Peleg 2024 -0.245 0.214 0.046 -0.665 0.174 -1.147 0.251

-1.480 0.495 0.246 -2.451 -0.509 -2.987 0.003

-4.00 -2.00 0.00 2.00 4.00

Favours VR Favours Control

Meta Analysis
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reports on VR’s usefulness for pain36,37 its ability to reduce 
anxiety has received little attention. This is noteworthy 
because anxiety can make pain worse.38 The results of our 
study confirm previous investigations documented in the 
existing body of knowledge. The results of a meta-analysis 
study in 2020 demonstrate that VR is a useful distraction 
method to lessen pain and anxiety in patients undergoing 
a variety of dental treatments; however, due to the lack of 
studies in this area, it is necessary to conduct additional 
studies regarding VR as a method for preparing clients for 
dental procedures.39 The results of a prior meta-analysis 
conducted in 2008 suggested that VR has large effect 
sizes compared to controls, may be more appealing to 
patients, and is more widely available.40 In another meta-
analysis conducted by Koo et al preoperative anxiety was 
significantly reduced in the VR group than in the control 
group.41 A recent meta-analysis suggested that VR may 
be more beneficial than other non-pharmacological 
techniques, even though the advantages of VR in 
comparison with different non-pharmacological methods 
regarding their effect on preoperative anxiety remain 
unknown.42 When comparing the findings of prior meta-
analyses, VR had a higher effect on anxiety (1.32 vs. 
0.61 or 0.35) than music or gaming.42-44 However, more 
investigation is needed to clearly define the advantages of 
VR over alternative approaches.

It is currently not possible to compare effect sizes 
for VR preparation to other types of preparative 
interventions that minimize pain and anxiety in the 
context of episiotomy because VR use as a preparation aid 
for medical operations is a relatively unexplored field of 
research. 

Based on the results of these studies, participants in the 
VR group were more satisfied than those in the control 
group. Ahern et al meta-analysis of VR’s efficacy for 
managing spinal pain revealed statistically significant but 
not clinically significant increases in client satisfaction 
over traditional proprioceptive education.45 Different 
populations in the two studies could have explained 
the variation in results. This study examined RCTs to 
determine the potency of VR in alleviating spinal pain in 
male or female adolescents or adults aged 12 to 80 with 
acute, subacute, or chronic pain.

In the included studies, the weaknesses in the qualitative 
evaluation of the studies were allocation concealment’ 
and ‘blinding of participants and personnel’. In only one 
reviewed study, participants and treatment providers were 
included, resulting in low-risk bias.25 In all seven RCTs 
included in the meta-analysis by Ahern et al the quality 
of the evidence ranged from very low to low quality.45 
Another meta-analysis revealed fourteen studies, had 
high quality, eight studies had moderate quality, and 
four studies had poor quality. Therefore, a sensitivity 
analysis was performed by excluding studies with low 
methodological quality.32 It would be desirable to perform 
additional RCTs with a reduced risk of bias to improve 

the overall quality of the evidence, particularly in the areas 
of random sequence generation, allocation concealment, 
and blinding of participants and personnel. 

We know that no single method has been confirmed 
to precisely evaluate the meta-analysis’ effect estimates’ 
certainty. Therefore, to assess the certainty of the 
evidence, we followed the GRADE Working Group 
recommendations.24 The quality of evidence was moderate 
for perineal pain intensity one hour after episiotomy 
repair, and women’s anxiety after episiotomy repair. 
This suggests that while the data is reasonably consistent, 
further research is likely to have an important impact on 
our confidence in the estimate of effect and may change 
the estimate and The quality of evidence was very low 
to low for other varriables (pain duriong and intensity 
immediately after episiotomy repair). This indicates that 
the evidence for these variables is limited and has less 
certainty. The lower quality of evidence for these variables 
could be due to various factors such as potential biases 
in the studies. Therefore, the conclusions drawn for these 
variables should be interpreted with caution. Further 
research, preferably well-designed RCTs are needed 
to provide more robust and reliable evidence for these 
variables. This will help to ensure that the interventions 
and treatments being recommended are based on the best 
available evidence. It is also important to consider patient 
values and preferences, as well as the clinical context, 
when interpreting and applying these findings in practice.

Strengths and Limitations of the Study
We believe this is the first study to completely review 
and assess VR’s efficacy in episiotomy procedures. 
Limitations should be highlighted, including a lot of 
heterogeneity, such as clinical: differences in participants, 
interventions, or outcomes; methodological: differences 
in study design; risk of bias; and statistical: variation in 
intervention effects or results. Since this investigation’s 
objective was to determine the effectiveness of VR on all 
outcomes during and after episiotomy, the authors were 
only able to analyze the three variables of pain, anxiety, 
and satisfaction because there were not enough studies 
that examined other variables. Future research must also 
examine a larger spectrum of significant outcomes from 
VR applications, like fear and stress.

Despite a comprehensive search, only a few eligible 
studies were found, which prevents this study from 
reaching definitive conclusions. To obtain more accurate 
conclusions, higher-quality clinical research must be 
conducted in the future. Additionally, more research is 
required to establish the ideal period for achieving the 
desired outcomes in VR applications at various degrees 
of immersion. Such a study can assist in modifying VR 
treatment techniques to maximize their therapeutic 
benefits. The double-blind screening of the literature, 
consensus meetings, when necessary, consultation with 
many databases to properly represent the available 
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research, and other strengths of this systematic review 
ensure a low risk of potential bias. There are also no time 
or language limitations.

Conclusion
Women who underwent episiotomies showed statistically 
and clinically significant reductions in their level of 
anxiety and pain during, immediately after, and one hour 
following the procedure. However, more comprehensive, 
higher-quality research is still needed to determine the 
efficacy and effectiveness of VR for episiotomies. The 
findings of this study can be applied to the broad usage 
of VR for pregnant women undergoing birthing and 
episiotomies in maternity hospitals.
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