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ABSTRACT

Background: The intrauterine device (IUD) is an effective form of contraception, but its utilization worldwide is low due
to discomfort and anxiety during insertion. Virtual reality (VR) technology shows promise in reducing pain during IUD
insertion.

Objective: To evaluate the efficacy of VR technology exposure in relieving pain associated with IUD insertions.

Search Strategy: PubMed, Scopus, Web of Science, and Cochrane Library from database inception to April 2024.
Selection Criteria: Randomized controlled trials (RCTs) assessing the efficacy of VR in reducing pain and anxiety during
IUD insertion. Main outcomes were pain and anxiety levels during IUD insertion.

Data Collection And Analysis: Effect measures were expressed as standardized mean difference [SMD] with 95% confidence
interval [CI]. Study quality was assessed using Cochrane risk of bias 2(ROB2) tool.

Main Results: Four RCTs (n= 315 patients) were included. The VR group had a significantly lower pain scores during [lUD
insertion compared to the standard practice group (SMD=-1.69, 95% CI: [-3.20, -0.18]; P=0.03). However, the differences
in anxiety levels during IUD insertion or post-procedural women satisfaction was not statistically significant between the two
study groups (P=0.51 & P=0.30, respectively). Most included studies had a low risk of bias.

Conclusion and Relevance: VR technology demonstrated a clinically significant reduction in pain during IUD insertion
compared to standard practice, while no significant differences were observed in patients' anxiety or post-insertion satisfaction

between the study groups.
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INTRODUCTION

Intrauterine devices (IUDs) are among the most
effective contraceptive methods available, and most
women, regardless of age or parity, can use them!'?. Due
to its high safety and long-term contraceptive efficacy,
the American College of Obstetrics and Gynecology
recommends [UDs as a first-line option for contraception™.
Intrauterine device use varies by country, with an average
of 15% among reproductive-age women in underdeveloped
countries and 9% in developed countries™!.

Although IUD is gaining popularity among patients
and healthcare providers, pain or fear of pain remains a
significant barrier to wide IUD utilization. IUD insertion
can cause pain throughout different steps of the procedure,
including speculum insertion, tenaculum placement, uterine
sound insertion, and IUD inserter advancement through
the cervical canal into the uterine cavity®. A number of
risk factors, including anxiety, history of dysmenorrhea,
nulliparity, and high expected pain levels, might influence
the intensity of perceived pain#!,
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Numerous analgesic pharmacological and non-
pharmacological interventions, such as non-steroidal
anti-inflammatory drugs, topical anesthetic gel or spray,
paracervical block, nitrous oxide, misoprostol, and
conscious sedation, have been studied to lessen pain during
IUD insertion; however, the findings of these studies are
conflicting and inconclusive®. A Cochrane meta-analysis
reported that misoprostol, lidocaine gel (2%), and most
non-steroidal anti-inflammatory drugs are not effective in
reducing pain during IUD insertion®!. The role of naproxen
and tramadol in alleviating pain during [UD insertion varies
in different studies!!' 4. Additionally, pharmacological
treatments might be associated with medication-related side
effects such as fever, cramps, nausea, vomiting, shivering
with misoprostol administration™), or pain during needle
injection with paracervical lidocaine!*®!.

Research on non-pharmacological interventions for
the management of anxiety and pain during IUD insertion
is still lacking. Nevertheless, non-pharmacological
approaches demonstrated mixed results regarding their
effectiveness in alleviating pain with IUD insertion. Slow
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vulsellum application and video-assisted information
are associated with a statistically significant decrease in
pain'”¥ while aromatherapy with lavender inhalation,
inhaled nitrous oxide, and cold compresses failed to
alleviate TUD insertion pain!'>2!l. There is evidence that
certain measures, like distraction and reassurance, may
help reduce anxiety related to IUD placement??.

Virtual Reality (VR) is a computer-simulated approach
that creates a visually immersive digital environment
using a headset connected to a computer or smartphone.
It is a non-pharmacological therapeutic and distraction
intervention that delivers a pleasant experience with
accompanying images and audio. This technology
alleviates pain and anxiety by affecting non-painful neural
signaling and enabling individuals to perceive, experience,
and interact with stimuli in the virtual environment as if
they were in the actual physical world?>24,

Virtual reality therapy is a simple, non-invasive,
available technology that successfully reduces pain during
different gynecological and obstetric procedures?? 2",
Using VR technology as a distraction therapy can reduce
pain perception by diverting attention from harmful stimuli
and increasing attention to pleasurable stimuli.

The role of virtual reality in alleviating pain during
IUD has been studied in previous RCTs, which yielded
conflicting results. Some studies found it an effective pain-
relieving strategy!®23%°1 while Benazzouz et al. concluded
that VR therapy during IUD insertion did not relieve
procedure-related pain %, Therefore, we aimed to evaluate
the efficacy of VR technology in lowering pain and anxiety
in women undergoing IUD insertion procedures.

MATERIALS AND METHODS

We conducted this review according to the guidelines
of Cochrane Handbook for Systematic Reviews of
Interventions and the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
statement®'*2,. We prospectively registered the study
protocol in Open Science Framework (OSF) registries
for systematic reviews (https:// doi.org/10.17605/OSF.
I0/YC7W6). Due to the nature of the study, Institutional
Review Board approval was not required.

Literature search

We systematically searched PubMed, Scopus, Web of
Science, and Cochrane Library from database inception to
April 2024 for all RCTs that evaluate the effect of VR on pain
relief during IUD insertion. We used combinations of the
following search terms for the search strategy: "intrauterine
device", "IUD", "virtual reality", "VR", pain", and "visual
analog scale". There were no restrictions concerning race,
country, or time of publication. We thoroughly screened

references of included studies to ensure no ones were
missed and maintain high-quality screening.

Eligibility criteria and study selection

We selected studies that met the following PICO criteria:
(i) Population: women undergoing copper (Cu-IUD) or
levonorgestrel-releasing intrauterine devices (LNG-IUD)
insertion for contraception purposes, (ii) Intervention: VR
technology, (iii) Comparator: was the standard practice,
(iv) Outcomes: Primary outcome was patient-reported pain
during IUD insertion. Secondary outcomes include anxiety
during IUD insertion and women's satisfaction.

(v) study design: Published randomized clinical trials
(RCTs). We only considered RCTs as they provide the
strongestevidence for causal associations. We excluded non-
human studies, conference abstracts, quasi-randomized or
observational study designs, retracted papers or those with
expressions of concern, academic theses, the impossibility
of isolating/extracting outcome data and articles without
full texts, case series, and non-English articles.

After combining all references from different databases,
we used EndNote X7 (Clarivate Analytics) to remove
duplicates. Unique records were then imported into an
Excel spreadsheet for screening. Two reviewers (AS&MR)
independently screened all potentially eligible records in
two Stages: initially by title and abstract screening and
then full-text screening. Moreover, reviewers manually
screened references of included studies and those of
previous related systematic reviews and meta-analyses for
potentially relevant studies. A consensus and discussion
settled disagreements in the study selection process.

Data extraction

Two authors independently collected data from the
included studies using a standardized data extraction
sheet. The following information was extracted: summary
characteristics of included articles, baseline characteristics
of study population, risk of bias domains, and study
outcomes. Additionally, details on the VR technology
device used and the content displayed during the TUD
insertion were recorded. We recorded participants' baseline
characteristics, including the total number of participants,
age of participants, number of first [UD users, placement
method (e.g., direct or standard), and professional
responsible for insertion (e.g., physician, midwife). Study
outcomes include pain and anxiety levels during IUD
insertion and patient satisfaction post-insertion. Pain
scores were measured using the 10-cm/100-mm visual
analog scale (VAS), where zero indicates no pain at all and
10/100 corresponds to the worst pain ever. A senior author
reviewed the entire data extraction process.
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Risk of bias assessment

Two authors independently conducted a quality
assessment for included studies using the Cochrane Risk of
Bias assessment tool described in the Cochrane Handbook
for Systematic Reviews of Interventions 5.1.0. This tool
consists of the following domains: six domains, namely
random sequence generation (selection bias), allocation
sequence concealment (selection bias), blinding of
participants and personnel (performance bias), blinding of
outcome assessment (detection bias), incomplete outcome
data (attrition bias), selective outcome reporting (reporting
bias), and other potential sources of biasi**l. The authors'
judgments of included RCTs were categorized as "low
risk," "high risk," or "unclear risk" of bias. Disagreements
between the two authors were resolved by consensus and
discussion with a senior reviewer.

Publication Bias

We could assess for publication bias among pooled
studies only if their number were at least ten. To assess
the risk of bias across included studies, we used the test
developed by Egger ef al., and its results were displayed
as a funnel plot graph and considered the analysis to be
free from publication bias if the p-value of the Egger's
test was less than 0.05P%. Additionally, two authors
(DL&AS) independently assessed the risk of bias, and any
discrepancies were resolved through a consensus reached
by the involved authors.

Data synthesis

Two authors independently performed the meta-
analysis using Review Manager software version 5.4
(Nordic Cochrane Centre, Cochrane Collaboration,
Denmark). A senior author compared the consistency
of the results and resolved any discrepancies through
discussion. Standards mean difference (SMD) with 95%
confidence interval (CI) was used to pool continuous
data. We used Mantel-Haenszel and Inverse-Variance
methods for meta-analyses, respectively. Heterogeneity
was assessed using chi-square and I-square tests, with low
heterogeneity defined as 12 <30%, moderate as 30%-50%,
and high as >50%. Significant heterogeneity was indicated
by chi-square test p<0.1 and 12 test >50. The homogeneous
and heterogeneous results were analyzed using the fixed-
effects and random-effects models, respectively. Statistical
significance was defined as p <.05.

RESULTS

Results of the literature search and characteristics
of included studies

Our database search strategy yielded 531 records. After
removing duplicates, we screened the titles and abstracts
of 142 studies. Following the 1st screening phase, six
articles were deemed suitable for full-text screening. Four
studies were included in the qualitative and quantitative
analysis after excluding two studies for different designs
and ineligible outcomes>*%". Upon verifying the sources
of the included studies, no additional publications were
missing. (Figure 1) shows the PRISMA flow diagram of
the included studies.

Identification of studies via databases and registers

]

Records removed before
screening
Duplicate records
removed (n=389)
Records marked as
ineligible by automation
tools (n=0)
Records removed for other

Records identified from:
PubMed (n=117}, Scopus
(n=139). WOS (n=194). and
CENTRAL (n=81),
Databases (n=531)

|

Records screened Records excluded ‘
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[

(n=142) (n=136

l

Reports sought for retrieval Reports not retrieved
(n=6) (n=0}

]

Reports assessed for
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(n=6}

)

Reports excluded (2):

Mot met our comparatar

criteria (n=1)
Different study design {n=1)

Studies included in review
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Reports of included studies
(n=4}
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Fig. 1: PRISMA chart flow diagram for the included studies

Our metanalysis included four RCTs with a total number
of 315 patients, of whom 157 were allocated to VR group,
while 158 were assigned to the standard practice group. The
mean participants' age was 29.4+6.8 years, with 149 women
being first users of [UDs. Standard technique for IUD insertion
was employed in all studies!®*3% except Benazzouz et al.*"
study, which utilized Both standard and direct methods to
insert IUDs. Both copper and hormonal IUDs were used
in Benazzouz et al.B% study while copper IUD was utilized
in Seif et al. study?®. The IUD insertion was performed
by physicians in three studies% and by midwives in two
studies®-3%, Various VR content was displayed to participants
in the VR group in each study. (Table 1) summarizes the
characteristics of the included studies.
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Table 1: Characteristics of included studies

First

Type

Study ID Location Sample Age IUD  1UD type Placement Placen.lent of VR VR display Assessed
size (years) method professional . show outcomes
(n) device
Pain
during and
after IUD
One of insertion
four virtual measured
Copper Physician, universes: by VAS
Benazzouz 2024 France 94 23.6+6.7 81 (65), Stafldard (73), InternTMidwife, NR the forest, seore.
hormonal direct (21) Midwife student the meadow, Anxiety
(29) the ocean during IUD
floor, or outer  insertion.
space. Patient
satisfaction
after IUD
insertion.
Underwater  Pain (VAS
scenery, score)
35 1=26 roller coaster  perceived
Riska 2024 Indonesia 60 235 n=3 4’ NR NR NR Midwife NR rides, by .the
museums, patient
and overseas  during [UD
trips. insertion.
Imagery of a
blossoming
tree and Pain (VAS
ocean waves score),
accompanied anxiety,
Seif 2024 Egypt 80 27.7£5.8 68 Copper NR Physician NR by meditative and
auditory satisfaction
guidance during IUD
specific insertion.
for divert
attention.
Patient
levels
Everest ~ Nature walk of pain
- .. VR0022  accompanied (NI.{S)’
0z 2024 Turkey 80 34.3+7.7 NR NR NR Physician anxiety,
VR by soft and
BOX® music. . .
satisfaction
during IUD
insertion.

Abbreviations: IUD: Intrauterine device, VAS: Visual Analogue Scale, VR: Visual Reality, NRS: Numerical Rating Scale, NR: Not reported
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Quality and Risk of Bias Assessment

(Figures 2,3) illustrate the risk of bias summary and
graph for the included studies. All the included studies
are evaluated as having a "low" risk of bias except for
Seif et al., who assessed a high risk of bias due to several
concerns?. The authors did not provide details about
participant randomization or group allocation. Due to the
nature of VR technology, all included studies had a high
risk of bias in participants and study personnel blinding.
Attrition bias, reporting bias, and other sources of bias are
considered "low" risk of bias in all trials.

Random sequence generation (selection bias) _

Allocation concealment (selection hias) _

Blinding of participants and personnel (performance bias) _
Blinding of outeome assessment (detection bias) [N
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _
e

Other bias

0% 26% 50% 75%  100%

W Hian risk of bias |

[C] unclear risk of bias

| [ Low risk of bias

Fig. 2: Risk of bias summary for the included studies

Benazzouz et al 2024

Oz etal 2024

Riska et al 2024

@ @ | ® | @ | Selective reporting (reporting bias)

®| ®| @ @ oterbias

@ @ | ® @ cinding of participants and personnel (performance bias)
® | ® | ® | @ | siinding of outcome assessment (detection bias)
® @ | ® | @ |ncomplete outcome data (atfrition bias)

@ | ® | ® | @ | Random sequence generation (selection bias)
@ | ® | ® | @ | Alocation concealment (selection bias)

Seifetal 2024

Fig. 3: Risk of bias graph for the included studies
Study Outcomes

pain during IUD insertion

Pain during [UD insertion was reported in all 4 RCTs
(N= 315 participants). Three studies assessed the pain using
the VAS score283% and one trial used the Numeric Rating
Scale (NRS)?’. Pain during insertion was significantly
lower in the VR group compared to the standard practice
group (SMD= -1.69, 95% CI: [-3.20, -0.18]; P= 0.03).
Significant heterogeneity (I12= 97%) was found, which
could not be resolved by sensitivity or subgroup analysis
(Figure 4).

VR group Control group $1d. Mean Difference. $1d. Mean Ditference
Study or Subgroup _ Mean _ SD Total Mean SO Total Weight IV.Random. 95%CI V. Random, 95% CI
Benazouz 2024 54 2T 48 51 25 47 255% 0.110.29,052)
0z2024 047 055¢ 40 212 1265 40 252%  -1.67[219,-1.16) -
Rigka 2024 113 108 30 24 081 30 250%  -1.31}187,-079) -
Seif 2024 2163 074 40 5938 1.1 40 243%  -390F476,-323) ——
Total (95%CI) 158 157 100.0%  1.69[-3.20,-0.18) i
Heterogeneity Tau= 2.28; Chi= 94.27, df= 3 (P « 0.00001), P=97% ]

Testfor overall eflact Z= 220 (P = 0.03) Favours ['vmbi'a.wrsilcnmw\]‘

Fig. 4: Meta-analysis of pain during IUD insertion
Anxiety during IUD insertion

Two studies (N= 175 women) reported patient anxiety
during TUD insertion®?**%, Anxiety during TUD insertion
showed no statistically significant difference between the
two study groups (SMD=-0.50, 95% CI: [-1.97, -0.97]; P=
0.51) (Figure 5). The studies were heterogenous (12= 99%))

VRgroup Control group S1d. Mean Difference Std. Mean Difference
Study o Subgroup  Mean SD Tolal Mean SD Total Weight IV.Random,85% CI IV. Random. 95% CI
Benazouz 2024 48 24 48 42 24 47 504%  025(0.6,065)
022024 2319 40 61 38 40 498% 125173007 =+
Total (954 Cl) 8 87 1000%  -0.50[-1.97,0.97)
Heterogeneity. Taw*= 1.07, Chi*= 21.91, ¢f=1 (P < 0.00001); F=95% ':‘

Testfor averall effect = 0.66 (P=051) Fa.gurs MR ! Fa.omsz[conm‘

Fig. 5: Meta-analysis of anxiety during IUD insertion
Patient satisfaction with IUD insertion

Two studies (N= 175 women) reported women's
satisfaction after IUD insertion, respectively?*3%, VR
application did not result in significantly higher women
satisfaction compared to the standard IUD insertion
practice (SMD= 1.98, 95% CI: [-1.75, 5.70]; P= 0.30)
(Figure 6). The meta-analysis results were significantly
heterogeneous among the included studies (12= 99%).

(A)
EMLACream  Placebo Risk Ratio Risk Ratio
Study or Subgroup_ Events _Total Events Total Weight M.H,Fixed, 95% CI_Year MH, Fixed, 95% CI
Aobas etal. 2016 160 B 60 300% 0170002134 2006 ——®=—
Hashem etal. 2022 370 14 70 T00% 021 (006,071 2022 —a—
Total (95% C1) 130 130 100.0%  0.20[0.07,0.57] -
Total events 4 20
Heterogeneity. Chi*= 0.0, dr= 1 (P = 0.84], F= 0% o w00

01 10
Test for overall effect Z= 303 (P = 0.002) Favours [EMLA] Favours [Placeba]

(B)
Experimental Control Risk Ratio Risk Ratio

Study or Subgroup _ Events  Total Events Total Weight M.H,Fixed, 95%Cl Year M-H, Fixed, 95% CI
Abbas etal 2016 1 60 2 60 143% 050(0.05537 2016 —
Hashem etal. 2022 70 12 70 857%  0.58[0.24,139 2022 —-
Total (95% CI) 130 130 100.0%  0.57[0.25, 1.30] -
Total events 8 14
Heterogeneity, Chi*= 0.01, df=1 (P=0.90),F= 0% hn

01 10
Testfor overall effect. Z=1.34 (P = 0.18) Favours [EMLA] Favours [Placebo]
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Fig. 6: Meta-analysis of patient satisfaction after IUD insertion

DISCUSSION

Findings Summary

We conducted a systematic review and meta-analysis
to investigate the effect of using VR technology during
the TUD insertion on patients' levels of pain, anxiety,
and satisfaction. We found that virtual reality therapy
significantly reduced pain during IUD placement. However,
no statistically significant difference was found between
the two study groups regarding patients' anxiety during
IUD placement and post-insertion women's satisfaction.

Todd et al.** found that a 13-mm VAS difference (95%
CI 10 to 17 mm) was the smallest clinically significant
change in acute pain severity. The minimum clinically
significant difference (MCSD) for pain reduction in
other studies was 15 mm mean difference in the 100-mm
VASBS37, Based on these figures, our study's reduction
in pain scores with VR therapy was clinically significant
(MD=1.69).

Although our results were statistically and clinically
significant, heterogeneity in reported outcomes was also
significant. This high heterogeneity could be attributed to
variations in virtual reality equipment throughout trials and
the lack of a single, standard video shown to participants.
Hence, it is plausible that various settings may potentially
result in various perceptions of pain and anxiety.

Our results in the context of the literature

Despite the increasing focus of clinical medical
professionals on patients' pain, their ability to manage
pain remains inadequate. Distraction techniques vary from
activities like communicating, watching videos with VR
goggles, painting, and listening to music to more complex
physical and mental exercises®. These distraction
strategies do not totally eliminate pain, but they lower
its severity by enhancing control and pain tolerancel*.
The VR therapy is one of the most promising distraction
techniques that successfully alleviates pain and anxiety
during different procedures such as episiotomy!”), dressing
changel], and first stage of labor*”.

The effect of VR therapy on anxiety is not consistent
in different studies. While Dutucu et al. agreed with our
findings and concluded that VR decreased only pain, not
anxiety, during mammography*”, Karaman et al. reported
significant positive results in both pain and anxiety during
breast biopsy™!l. Additionally, Almedhesh et al.[*! stated
that women having CS under regional anesthetic had
significantly lower stress and anxiety when using virtual
reality. Contrarily, Hecken et al.*¥! found that women

having colposcopies report no differences in satisfaction or
anxiety when using a VR headset that plays a 360-degree
surround vision film.

Our study found that VR does not increase women's
satisfaction with IUD insertion procedure, which
contradicts other studies reporting significantly higher
patient satisfaction levels using VR technology in
burn care and during labor & episiotomy®’3%44. These
discrepancies could be attributed to the small number of
included studies in our review and the small sample size.
Additionally, anticipated pain and pre-procedural anxiety,
lack of knowledge and negative perceptions, erroneous
information, and methods of IUD insertion could all affect
the anxiety and satisfaction results?42530:451,

Our results were in agreement with previous studies,
which confirmed the analgesic and anti-anxiety role of
VR therapy during different obstetric and gynecologic
procedures. Baradwan et a/.*) examined how virtual reality
affects normal labor pain management. The study revealed
that virtual reality is highly beneficial in reducing anxiety,
enhancing satisfaction, and improving pain management in
normal labor.

Vitagliano et al.*”) meta-analysis assessed the benefits
of virtual reality technology (VRT) for lowering pain
during outpatient hysteroscopy. Five RCTs were included,
concluding that active VRT potentially reduced pain
perception, whereas passive VRT failed to lower pain
scores. The MD = -1.42, which is considered clinically
insignificant. The meta-analysis by Cohen ef al. meta-
analysis™**], shown that while VR approaches do not lessen
patients' perception of pain during OH, they do help lower
their anxiety levels.

Baradwan et al.’9 investigated the role of VR in
lowering pain and anxiety levels during outpatient
hysteroscopy(OH). Six RCTs were included (N=patients).
Virtual reality significantly reduced VAS pain scores
during OH and post-procedure compared to control (MD
— 1.43& MD — 1.52, respectively). procedural anxiety was
significantly lower among VR group than control group (P
=0.01).

Although VR is a safe, harmless procedure, it might
lead to a visual-vestibular mismatch causing headache,
eye strain, and motion sickness like symptoms (nausea,
vomiting, disorientation, sweating, and pallor) that lessens
with a seated position*].

Study strengths
We had several strength points. We comprehensively

searched different electronic  databases with a
comprehensive search strategy validated by an experienced
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librarian. We strictly adhered to Cochrane guidelines and
included only RCTs. Based on a literature search, our
meta-analysis is the first to address the value of VR therapy
during IUD insertion.

Study limitations

Several limitations were noted in the study, including
the limited number of included trials (4 studies only were
meta-analyzed), small sample sizes, and lack of blinding
due to the nature of the intervention. Different types of IUDs
(copper and hormonal) and variations in VR equipment
and software, exposure time, and content-restricted
findings between studies. Prolonged VR exposure and the
lack of vital sign monitoring during IUD insertion may
have caused recall bias. Our findings showed significant
heterogeneity due to varied patient and VR characteristics.
Exclusion of grey literature and related studies in other
Languages rather than English.

Future studies with larger sample sizes and rigorous
design are needed. Future studies should optimize VR
technology, examine economic consequences, prescribe
VR treatment parameters during IUD insertion, and use
VR for patient education.

CONCLUSION

Virtual reality technology resulted in a clinically
significant pain reduction during IUD insertion. However,
patients' anxiety and post-insertion women's satisfaction
were comparable between VR and standard care groups.
During IUD insertion, VR could be used alone or as an
auxiliary analgesic intervention. More trials are required to
confirm and strengthen our findings.

ACKNOWLEDGMENT

We thank Mrs. Yasmin Negm (Om El Momineen
Primary School, Helwan, Egypt) for her computer, study
data recording, and organization.

CONFLICT OF INTERESTS

There are no conflicts of interest.

REFERENCE

1. Cheung TS, Goldstuck ND, Gebhardt GS. The
intrauterine device versus oral hormonal methods as
emergency contraceptives: A systematic review of

recent comparative studies. Sex Reprod Healthc Off
J Swed Assoc Midwives 2021;28:100615. https://doi.
org/10.1016/j.sthc.2021.100615.

10.

Adeyemi-Fowode OA, Bercaw-Pratt JL.
Intrauterine  Devices:  Effective  Contraception
with Noncontraceptive Benefits for Adolescents. J
Pediatr Adolesc Gynecol 2019;32:S2—6. https://doi.
org/10.1016/j.jpag.2019.07.001.

Committee on Practice Bulletins-Gynecology, Long-
Acting Reversible Contraception Work Group.
Practice Bulletin No. 186: Long-Acting Reversible
Contraception: Implants and Intrauterine Devices.
Obstet Gynecol 2017;130:e251-69. https://doi.
org/10.1097/A0G.0000000000002400.

Scavuzzi A, Souza ASR, Costa AAR, Amorim MMR.
Misoprostol prior to inserting an intrauterine device
in nulligravidas: a randomized clinical trial. Hum
Reprod 2013;28:2118-25. https://doi.org/10.1093/
humrep/det240.

Daidone C, Morris K, Colquitt J, Jackson G. Provider
Perspectives on Analgesic Use in Intrauterine Device
Insertion Procedures: A Mixed Methods Analysis.
Cureus  2024;16:¢56580.  https://doi.org/10.7759/
cureus.56580.

Abbas AM, Abdellah MS, Khalaf M, Bahloul M,
Abdellah NH, Ali MK, et al. Effect of cervical
lidocaine—prilocaine cream on pain perception during
copper T380A intrauterine device insertion among
parous women: A randomized double-blind controlled
trial.  Contraception 2017;95:251-6. https://doi.
org/10.1016/j.contraception.2016.10.011.

Dina B, Peipert LJ, Zhao Q, Peipert JF. Anticipated pain
as a predictor of discomfort with intrauterine device
placement. Am J Obstet Gynecol 2018;218:236.e1-
236.¢9. https://doi.org/10.1016/j.ajog.2017.10.017.

Ireland LD, Allen RH. Pain Management for
Gynecologic Procedures in the Office: Obstet Gynecol
Surv 2016;71:89-98. https://doi.org/10.1097/
0GX.0000000000000272.

Samy A, Abbas AM, Mahmoud M, Taher A, Awad MH,
El husseiny T, ef al. Evaluating different pain lowering
medications during intrauterine device insertion: a
systematic review and network meta-analysis. Fertil
Steril 2019;111:553-561.e4. https://doi.org/10.1016/j.
fertnstert.2018.11.012.

Lopez LM, Bernholc A, Zeng Y, Allen RH, Bartz
D, O’Brien PA, et al. Interventions for pain with
intrauterine device insertion. Cochrane Database Syst
Rev 2015;2015. https://doi.org/10.1002/14651858.
CD007373.pub3.

379



virtual reality during intrauterine device insertion

I1.

12.

13.

14.

15.

16.

17.

18.

19.

Miles SM, Shvartsman K, Dunlow S. Intrauterine
lidocaine and naproxen for analgesia during
intrauterine device insertion: randomized controlled
trial. Contracept Reprod Med 2019;4:13. https://doi.
org/10.1186/s40834-019-0094-0.

Ngo LL, Braaten KP, Eichen E, Fortin J, Maurer R,
Goldberg AB. Naproxen Sodium for Pain Control
With Intrauterine Device Insertion: A Randomized
Controlled Trial. Obstet Gynecol 2016;128:1306—13.
https://doi.org/10.1097/A0G.0000000000001746.

Karabayirli S, Ayrim AA, Muslu B. Comparison of the
analgesic effects of oral tramadol and naproxen sodium
on pain relief during IUD insertion. J Minim Invasive
Gynecol 2012;19:581-4. https://doi.org/10.1016/].
jmig.2012.04.004.

Daykan Y, Battino S, Arbib N, Tamir Yaniv R,
Schonman R, Klein Z, et al. Verbal analgesia is as good
as oral tramadol prior to intrauterine device (IUD)
insertion, among nulliparous women: A randomized
controlled trial. Eur J Obstet Gynecol Reprod

Biol  2021;258:443—6.  https://doi.org/10.1016/].
ejogrb.2020.09.019.
Tassi A, Parisi N, Londero AP. Misoprostol

administration prior to intrauterine contraceptive
device insertion: a systematic review and meta-analysis
of randomised controlled trials. Eur J Contracept
Reprod Health Care 2020;25:76-86. https://doi.org/1
0.1080/13625187.2019.1706079.

Mody SK, Kiley J, Rademaker A, Gawron L,
Stika C, Hammond C. Pain control for intrauterine
device insertion: a randomized trial of 1% lidocaine
paracervical block. Contraception 2012;86:704-9.
https://doi.org/10.1016/j.contraception.2012.06.004.

Abbas AM, Abdelkader AM, Elsayed AH, Fahmy MS.
The effect of slow versus fast application of vulsellum
on pain perception during copper intrauterine device
insertion: A randomized controlled trial. Middle East
Fertil Soc J 2018;23:143-7. https://doi.org/10.1016/j.
mefs.2017.09.011.

Eri¢ J, Purut YE, Harmanci H. The Effect of
Video Assisted Information on Anxiety and Pain
Associated with Intrauterine Device Insertion.
Gynecol Obstet Invest 2020;85:82—7. https://doi.
org/10.1159/000503819.

Hylton J, Milton S, Sima AP, Karjane NW. Cold
Compress for Intrauterine Device Insertional Pain:
A Randomized Control Trial. Womens Health
Rep 2020;1:227-31. https://doi.org/10.1089/

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

whr.2020.0056.

Shahnazi M, Nikjoo R, Yavarikia P, Mohammad-
Alizadeh-Charandabi S. Inhaled lavender effect on
anxiety and pain caused from intrauterine device
insertion. J Caring Sci 2012;1:255-61. https://doi.
org/10.5681/jcs.2012.035.

Singh RH, Thaxton L, Carr S, Leeman L, Schneider
E, Espey E. A randomized controlled trial of nitrous
oxide for intrauterine device insertion in nulliparous
women. Int J Gynecol Obstet 2016;135:145-8. https://
doi.org/10.1016/].1jg0.2016.04.014.

McCarthy C. Intrauterine contraception insertion pain:
nursing interventions to improve patient experience.
J Clin Nurs 2018;27:9-21. https://doi.org/10.1111/
jocn.13751.

Theingi S, Leopold I, Ola T, Cohen GS, Maresky HS.
Virtual Reality as a Non-Pharmacological Adjunct to
Reduce the Use of Analgesics in Hospitals. J Cogn
Enhanc  2022;6:108-13.  https://doi.org/10.1007/
s41465-021-00212-9.

Malloy KM, Milling LS. The effectiveness of virtual
reality distraction for pain reduction: a systematic
review. Clin Psychol Rev 2010;30:1011-8. https://doi.
org/10.1016/j.cpr.2010.07.001.

Riska H, Widaryanti R, Yuliani I, Ratnaningsih E.
Understanding the Effect of Virtual Reality on Anxiety
and Pain Due to Intrauterine Device Insertion. Iran
J Nurs Midwifery Res 2024;29:140-2. https://doi.
org/10.4103/ijjnmr.ijnmr_120 21.

Baradwan S, Alshahrani MS, AlSghan R, Alyafi
M, Elsayed RE, Abdel-Hakam FA, et al. The effect
of virtual reality on pain and anxiety management
during outpatient hysteroscopy: a systematic review
and meta-analysis of randomized controlled trials.
Arch Gynecol Obstet 2024;309:1267-80. https://doi.
org/10.1007/s00404-023-07319-8.

Orhan M, Biilez A. The Effect of Virtual Reality
Glasses Applied During the Episiotomy On Pain and
Satisfaction: A Single Blind Randomized Controlled
Study. J Pain Res 2023;16:2227-39. https://doi.
org/10.2147/JPR.S412883.

Oz T, Demirci N. The effect of virtual reality glasses
applied during intrauterine device insertion on pain,
anxiety and satisfaction: Randomized controlled
study. Scott Med J 2024:369330241234688. https://
doi.org/10.1177/00369330241234688.

Seif A, Mohamady S, Khashen S. The effect of
applying virtual reality on women’s level of pain and

380



Latif et al.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

anxiety during intra-uterine device insertion. Int J
Chem Biochem Sci 2024;25:116-29.

Benazzouz I, Bouhnik C, Chapron A, Esvan M, Lavoué
V, Brun T. Effects of virtual reality on pain during
intrauterine device insertions: A randomized controlled
trial. J Gynecol Obstet Hum Reprod 2024;53:102706.
https://doi.org/10.1016/j.jogoh.2023.102706.

Cumpston M, Li T, Page MJ, Chandler J, Welch
VA, Higgins JP, et al. Updated guidance for trusted
systematic reviews: a new edition of the Cochrane
Handbook for Systematic Reviews of Interventions.
Cochrane Database Syst Rev 2019;10:ED000142.
https://doi.org/10.1002/14651858. ED000142.

Page MJ, McKenzie JE, Bossuyt PM, Boutron I,
Hoffmann TC, Mulrow CD, et al. The PRISMA
2020 statement: an updated guideline for reporting
systematic reviews. BMJ 2021;372:n71. https://doi.
org/10.1136/bmj.n71.

Higgins JPT, Altman DG, Getzsche PC, Jiini P, Moher
D, Oxman AD, et al. The Cochrane Collaboration’s
tool for assessing risk of bias in randomised trials.
BMJ 2011;343:d5928. https://doi.org/10.1136/bm;.
d5928.

Egger M, Davey Smith G, Schneider M, Minder C.
Bias in meta-analysis detected by a simple, graphical
test. BMJ 1997;315:629-34. https://doi.org/10.1136/
bmj.315.7109.629.

Todd KH, Funk KG, Funk JP, Bonacci R. Clinical
significance of reported changes in pain severity. Ann
Emerg Med 1996;27:485-9. https://doi.org/10.1016/
$0196-0644(96)70238-x.

Rowbotham MC. What is a “clinically meaningful”
reduction in pain? Pain 2001;94:131-2. https://doi.
0rg/10.1016/50304-3959(01)00371-2.

Jensen MP, Chen C, Brugger AM. Interpretation
of visual analog scale ratings and change scores: a
reanalysis of two clinical trials of postoperative pain.
J Pain 2003;4:407—14. https://doi.org/10.1016/s1526-
5900(03)00716-8.

Guo C, Deng H, Yang J. Effect of virtual reality
distraction on pain among patients with hand injury
undergoing dressing change. J Clin Nurs 2015;24:115-
20. https://doi.org/10.1111/jocn.12626.

Frey DP, Bauer ME, Bell CL, Low LK, Hassett AL,
Cassidy RB, ef al. Virtual Reality Analgesia in Labor:
The VRAIL Pilot Study-A Preliminary Randomized
Controlled Trial Suggesting Benefit of Immersive

40.

41.

42.

43.

44,

45.

46.

47.

Virtual Reality Analgesia in Unmedicated Laboring
Women. Anesth Analg 2019;128:¢93-6. https://doi.
org/10.1213/ANE.0000000000003649.

Dutucu N, Ozdilek R, Acar BH. The effect of virtual
reality on pain and anxiety during mammography:
A randomized controlled study. Anatol J Health Res
2022;1:1-7.

Karaman D, Tasdemir N. The Effect of Using Virtual
Reality During Breast Biopsy on Pain and Anxiety: A
Randomized Controlled Trial. J Perianesthesia Nurs
Off J] Am Soc PeriAnesthesia Nurses 2021;36:702-5.
https://doi.org/10.1016/j.jopan.2021.04.007.

Almedhesh SA, Elgzar WT, Ibrahim HA, Osman
HA. The effect of virtual reality on anxiety, stress,
and hemodynamic parameters during cesarean
section: A randomized controlled clinical trial. Saudi
Med J 2022:;43:360-9. https://doi.org/10.15537/
sm;j.2022.43.4.20210921.

Hecken JM, Halagiera P, Rehman S, Tempfer CB,
Rezniczek GA. Virtual Reality for Anxiety Reduction
in Women Undergoing Colposcopy: A Randomized
Controlled Trial. J Low Genit Tract Dis 2023;27:223—
9. https://doi.org/10.1097/LGT.0000000000000745.

Ford CG, Manegold EM, Randall CL, Aballay AM,
Duncan CL. Assessing the feasibility of implementing
low-cost virtual reality therapy during routine burn
care. Burns J Int Soc Burn Inj 2018;44:886-95. https://
doi.org/10.1016/j.burns.2017.11.020.

Bastin A, Scanff A, Fraize S, Hild J-C, Lous ML,
LavoueV, et al. Direct vs. standard method of insertion
of an intrauterine contraceptive device: insertion pain
and outcomes at 6 months. Eur J Contracept Reprod
Health Care Off J Eur Soc Contracept 2019;24:399—
406. https://doi.org/10.1080/13625187.2019.165995.

Baradwan S, Khadawardi K, Badghish E, Alkhamis
WH, Dahi AA, Abdallah KM, et al. The impact of
virtual reality on pain management during normal
labor: A systematic review and meta-analysis of
randomized controlled trials. Sex Reprod Healthc Off
J Swed Assoc Midwives 2022;32:100720. https://doi.
org/10.1016/j.srhc.2022.100720.

Vitagliano A, Dellino M, Favilli A, D’ Amato A,
Nicoli P, Lagana AS, et al. Patients’ Use of Virtual
Reality Technology for Pain Reduction during
Outpatient Hysteroscopy: A Meta-analysis of
Randomized Controlled Trials. J Minim Invasive
Gynecol 2023;30:866—76. https://doi.org/10.1016/j.
jmig.2023.08.427.

381



virtual reality during intrauterine device insertion

48. Cohen N, Nasra LA, Paz M, Kaufman Y, Lavie O, 49. Li R, Walter H, Curry C, Rath R, Peterson N,
Zilberlicht A. Pain and anxiety management with Stoffregen TA. Postural time-to-contact as a precursor
virtual reality for office hysteroscopy: systemic of visually induced motion sickness. Exp Brain Res
review and meta-analysis. Arch Gynecol Obstet 2018;236:1631-41. https://doi.org/10.1007/s00221-
2024;309:1127-34.  https://doi.org/10.1007/s00404- 018-5246-y.

023-07261-9.

382



