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ABSTRACT

Background: Surgery often causes anxiety in adults due to various factors, including fear of anaesthesia and loss of independ-
ence. This anxiety can lead to higher anaesthesia requirements and more postoperative complications. Virtual Reality (VR) is
increasingly used as a non-pharmacological intervention to decrease perioperative anxiety. This systematic review and meta-
analysis aim to evaluate the effectiveness of VR to decrease perioperative anxiety in adult patients undergoing elective surgery.
Design: A systematic review was conducted according to the Joanna Briggs Institute (JBI) method for systematic reviews of
effectiveness. This paper complies with the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA)
statement.

Methods: Four electronic databases were searched from inception to July 2024. Inclusion criteria were experimental and quasi-
experimental studies using VR preoperatively to reduce perioperative anxiety as the primary outcome, with no language or date
restrictions. Two independent reviewers screened and critically appraised the studies using the JBI appraisal tool. Randomised
controlled trials (RCTs) were synthesised, and data were pooled in a statistical meta-analysis. A random effects meta-analysis
was used due to heterogeneity. For studies that could not be meta-analysed, a narrative synthesis was performed.

Results: 11 studies met the inclusion criteria, including eight RCTs and three quasi-experimental studies. Overall, the majority
of studies demonstrated that VR effectively reduced anxiety and increased patient satisfaction. The meta-analysis revealed a
small, non-significant reduction in preoperative anxiety, favouring VR (Standardised Mean Difference —0.29, 95% Confidence
Interval —0.83 to 0.24), with moderate heterogeneity (I>=47%). However, findings regarding secondary outcomes including VR
side effects, stress levels, preparedness levels, patients' satisfaction and length of hospital stay were inconsistent.

Conclusions: The evidence is limited to support the use of VR in reducing perioperative anxiety among adults. Larger sample
sizes, high-quality RCTs and standardised anxiety measures are required to determine the effectiveness of VR on perioperative
anxiety.

Trial Registration: PROSPERO CRD42020158529 https://www.crd.york.ac.uk/prospero/display_record.php?RecordID=
158529.

Patient or Public Contribution: No patient or public contribution was required to design or undertake this review.
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Summary

« What is already known?

o Preoperative anxiety is common in adult surgical
patients and can affect anaesthesia requirements
and postoperative complications.

o Virtual Reality (VR) is being used as a distraction
and education tool to reduce perioperative anxiety.

o Previous studies have shown mixed results on the
effectiveness of VR in reducing anxiety among adult
patients.

« What this paper adds?

o This systematic review and meta-analysis contrib-
ute to the understanding of VR's potential in reduc-
ing preoperative anxiety in adults.

o VR shows promise in alleviating anxiety and in-
creasing patient satisfaction, though statistical sig-
nificance was not reached.

Larger, high-quality RCTs are needed to establish
conclusive evidence on VR's impact on perioperative
anxiety.

o

1 | Introduction

Globally, more than 312million people are admitted for surgery
every year (Weiser et al. 2015). The perioperative period, span-
ning preoperative, intraoperative and postoperative phases, can
be an extremely stressful experience that elects specific emo-
tional, cognitive, or physiological responses in surgical patients
(Grupe and Nitschke 2013; McEwen and Karatsoreos 2020). This
includes feelings of anxiety, fear and uncertainty, facing cogni-
tive disruptions and undergoing physiological changes such as
increased heart rate and elevated blood pressure (Grupe and
Nitschke 2013; McEwen and Karatsoreos 2020). Anxiety during
the perioperative period can stem from various causes, includ-
ing apprehension about potential complications during the pro-
cedure, the unfamiliarity of the operating theatre environment,
concerns about the extent and duration of postoperative disabil-
ity, fear of losing control under general anaesthesia and anxiety
about waking up and experiencing pain or discomfort during or
after the surgery (Friedrich et al. 2022).

Perioperative anxiety can be described as a vague, uneasy feel-
ing, where the source is often nonspecific and unknown to the
individual (Klopfenstein et al. 2000). The prevalence of preoper-
ative anxiety has been estimated by a number of studies world-
wide, in both developed and developing countries. According
to these studies, the prevalence of preoperative anxiety ranges
from 21% to 80%, with a global pooled prevalence of 48% (Abate
et al. 2020). There is a lack of available data regarding the prev-
alence of intraoperative and postoperative anxiety. A high level
of preoperative anxiety has been associated with disruption in
intraoperative procedures, presenting challenges during intuba-
tion and negatively impacting postoperative recovery by increas-
ing pain perception, increasing the risk of postoperative nausea
and vomiting, delaying wound healing and longer recovery
(Bradshaw et al. 2016; Chieng et al. 2014; Laufenberg-Feldmann
et al. 2019; Li et al. 2021). High preoperative anxiety can also
result in receiving a larger dose of anaesthesia, an increased risk

of postoperative complications and lower levels of patient satis-
faction with perioperative care (Celik and Edipoglu 2018; Kang
et al. 2020; Stamenkovic et al. 2018).

Preoperative anxiety has been managed with various pharma-
cological and non-pharmacological strategies. Pharmacological
interventions include medications such as fentanyl, midazolam,
morphine and ketamine (Jeon et al. 2018; Thong et al. 2021;
Xiong et al. 2022). Side effects can occur from these medicines,
such as breathing difficulties, drowsiness and interactions
with other anaesthesia drugs (Curran and Lally 1999; Garcia
et al. 2021). As a result, non-pharmacological interventions,
including music, massage, aromatherapy and acupuncture,
guided imagery interventions and Virtual reality (VR) are be-
coming increasingly popular (Alvarez-Garcia and Yaban 2020;
Guo et al. 2020; Tola et al. 2021).

With advancement in technology, VR is gaining attention as an
alternative or adjunct to medication for reducing perioperative
anxiety. VR has been defined as a computer-generated display that
gives users the illusion of being in an environment other than their
actual one and allows them to interact with it (Schroeder 1996).
This technology is a major area of interest within the field of
perioperative anxiety due to its minimal invasiveness and limited
side effects (Kim and Lee 2019). VR involves multimodal stimu-
lation, such as visual, auditory, tactile and even olfactory, to give
users an unparalleled sense of actual immersion in a virtual world
(Schroeder 1996). Different VR technologies can be sorted into two
types: non-immersive VR and immersive VR. In non-immersive
VR, users engage with a 3D environment using a regular desktop
setup including a monitor, keyboard and mouse, while immersive
VR offers users a more complete experience, making them feel
surrounded by a virtual world. This is achieved through tools like
a Head-Mounted Display or multiscreen stereoscopic projection
displays (Liu et al. 2023).

In a perioperative context, VR technology can be used as a distrac-
tion tool to divert patients’ attention from their concerns about their
upcoming surgery and can be used to provide preoperative edu-
cation (Shepherd et al. 2022; Simonetti et al. 2022). For example,
VR intervention has been used among the paediatric population
to reduce preoperative anxiety with promising results according to
the current systematic review and meta-analysis (Pestana-Santos
et al. 2021; Simonetti et al. 2022). However, there have been few
studies on the effect of VR on perioperative anxiety in adults, and
therefore, evidence of the effectiveness of VR on perioperative
anxiety among surgical patients is still in demand. Additionally,
there is a need to evaluate the effects of VR on other perioperative
outcomes, such as stress levels, patient preparedness, postopera-
tive pain, satisfaction and length of hospital stay. A preliminary
search of PROSPERO, MEDLINE, the Cochrane Database of
Systematic Reviews and the JBI Database of Systematic Reviews
and Implementation Reports was conducted, and no current or un-
derway systematic reviews on the topic were found.

1.1 | Objective

This systematic review and meta-analysis aims to evaluate the
effectiveness of using VR technology for perioperative anxiety
among adults undergoing elective surgery.
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1.2 | Review Questions

1. Does VR administer preoperatively affect perioperative
anxiety?

2. Does VR administer preoperatively affect perioperative
outcomes such as stress levels, patient preparedness, post-
operative pain, satisfaction and length of hospital stay?

2 | Methods

This systematic review has been conducted in accordance with
the Joanna Briggs Institute method for systematic reviews of ef-
fectiveness evidence (Peters et al. 2020). It is reported in accor-
dance with the Preferred Reporting Items for Systematic Review
and Meta-analyses (PRISMA) guideline (Page et al. 2021;
Appendix S1).

2.1 | Protocol and Registration

The systematic review protocol was developed and registered
by the International Prospective Register of Systematic Reviews
(PROSPERO; CRD42020158529) in April 2020.

2.2 | Eligibility Criteria
2.2.1 | Population

This review included adult patients aged 18years who under-
went elective surgery regardless of surgical type. Elective sur-
gery is a surgical procedure that can be scheduled in advance
and is not an emergency.

2.2.2 | Intervention

The review included VR interventions (immersive and non-
immersive) administered preoperatively for any purpose such as
education, relaxation, or distraction.

2.2.3 | Comparison

The intervention was compared to usual/standard care, other
non-pharmacological interventions, either technological (e.g.,
mobile applications, educational videos) or non-technological
interventions. Pharmacological interventions were not included
unless used as a part of routine preoperative care.

2.2.4 | Outcome

The primary outcome was perioperative anxiety. Secondary
outcomes included VR side effects, stress levels, preparedness
levels (referring to the patient's readiness for surgery) postoper-
ative pain, patient satisfaction and length of hospital stay. These
outcomes were measured by subjective or objective methods.

2.2.5 | Study Design

Eligible studies were experimental and quasi-experimental de-
signs including randomised controlled trials, non-randomised
controlled trials, before and after studies and interrupted time-
series studies. The inclusion criterion based on PICOS format is
detailed in Table 1.

2.2.6 | Exclusion Criteria

Studies were excluded if they involved patients under 18years
old who underwent emergency surgery. The VR intervention
that was administered intraoperatively or postoperatively was
also excluded. Studies with non-experimental designs, such as
observational studies or case reports, were also not included.

2.3 | Search Strategy

A comprehensive systematic search strategy was developed
in consultation with an expert research librarian. The search
was conducted in four electronic databases: Cumulative Index
to Nursing and Allied Health Literature (CINAHL), medical
Literature Analysis and Retrieval System Online (MEDLINE),
Excerpta Medica Database (Embase) and Psychological
Information Database (PsycINFO) to seek published litera-
ture with no language and time limit from the inception of
each database to July 2024. To check for any further relevant
articles, we performed a targeted search in google scholar and
searched trial registries for ongoing and unpublished trials. In
addition, we searched the grey literature including conference
proceedings and dissertations within the last 5years. Finally,
to check for any further relevant articles, a manual search of
the reference lists of the identified studies was performed.
Although we were unable to locate any unpublished studies

TABLE1 | Inclusion criteria based on PICOS format.

Review question Inclusion criteria
Population Adult patients aged 18years,
underwent elective surgery
Intervention Virtual Reality during preoperative
period for any purposes such as
education, relaxation, or distraction
Comparator Usual/standard care or other non-
pharmacological interventions
Outcome Perioperative anxiety, VR side
effects, stress levels, preparedness
levels, postoperative pain, patient
satisfaction and length of hospital stay
Study design Experimental and quasi-

experimental study designs
including randomised controlled
trials, non-randomised controlled
trials, before and after studies and
interrupted time-series studies
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TABLE 2 | Search strategy.

Database

Search statements

Number of results

CINAHL

((*Virtual Reality Exposure Therapy” OR “Virtual Reality Immersion Therapy” OR 104
“Virtual Reality Therapy” OR “Virtual Reality Therapy*” OR “Computer Simulation”

Limit to adults =32

OR “Virtual Reality” OR “Virtual Reality Technology” OR “Human-Computer
Interaction”) AND (Surgery OR “Elective Surgery” OR “Scheduled Surgery” OR
“Perioperative Care” OR “Surgical Procedures” OR Operative OR “Preoperative
Care” OR Surgical OR Preop* OR Periop* OR Preoperat*) AND (Anxiety OR
Anxiet* OR Nervousness OR Fear OR Panic OR Distress OR “Emotional Stress”
OR “Psychological Stress” OR Anxious OR “Feel* of Apprehens*” OR “Feel* of
Dread” OR “Feel* of Worry” OR “Feel* of Worried” OR “Feel* of Terror”))

MEDLINE

((“virtual reality exposure therapy” OR “virtual reality immersion therapy” OR 316
“virtual reality therapy” OR “virtual reality therapy*” OR “computer simulation”

Limit to adults =93

OR “virtual reality” OR “virtual reality technology” OR “human-computer
interaction”) AND (surgery OR “elective surgical procedures” OR “scheduled
surgical procedures” OR “perioperative care” OR “operative surgical procedures”
OR “preoperative care” OR surgical OR preop* OR periop* OR preoperat¥) AND
(anxiety OR anxiet* OR nervousness OR fear OR panic OR distress OR “emotional
stress” OR “psychological stress” OR anxious OR “feelings of apprehension”
OR “feelings of dread” OR “feelings of worry” OR “feelings of terror™))

PsycINFO

((“virtual reality exposure therapy” OR “virtual reality immersion therapy” OR 80
“virtual reality therapy” OR “virtual reality therapy*” OR “computer simulation”

Limit to adults=9

OR “virtual reality” OR “virtual reality technology” OR “human-computer
interaction”) AND (surgery OR “elective surgery” OR “scheduled surgery” OR
“perioperative care” OR “surgical procedures” OR operative OR “preoperative

care” OR surgical OR preop* OR periop* OR preoperat*) AND (anxiety OR

anxiet* OR nervousness OR fear OR panic OR distress OR “emotional stress”

OR “psychological stress” OR anxious OR “feel* of apprehens*” OR “feel* of

dread” OR “feel* of worry” OR “feel* of worried” OR “feel* of terror”))

EMBASE

((*virtual reality exposure therapy’/exp. OR ‘virtual reality exposure therapy’ OR 607
‘virtual reality immersion therapy’/exp. OR ‘virtual reality immersion therapy’ OR

Limit to adults =282

‘virtual reality therapy’ OR ‘virtual reality therapy* OR ‘computer simulation’/exp. OR
‘computer simulation’ OR ‘virtual reality’/exp. OR ‘virtual reality’ OR ‘virtual reality
technology’ OR ‘human-computer interaction’/exp. OR ‘human-computer interaction’)
AND (‘surgery’/exp. OR surgery OR ‘elective surgery’/exp. OR ‘elective surgery’ OR
‘schedule surgery’ OR ‘perioperative care’/exp. OR ‘perioperative care’ OR ‘surgical
procedures’ OR operative OR ‘preoperative care’/exp. OR ‘preoperative care’ OR
surgical OR preop*periop* OR preoperat*) AND (‘anxiety’/exp. OR anxiety OR anxiet*
OR ‘nervousness’/exp. OR nervousness OR ‘fear’/exp. OR fear OR ‘panic’/exp. OR panic
OR ‘distress’/exp. OR distress OR ‘emotional stress’/exp. OR ‘emotional stress’ OR
‘psychological stress’/exp. OR ‘psychological stress’ OR anxious OR ‘feel* of apprehens®
OR ‘feel* of dread’” OR ‘feel* of worry’ OR ‘feel* of worried’ OR ‘feel* of terror’))

related to our research question, we took steps to acknowl-
edge the potential impact of publication bias on our review
and highlighted the importance of considering all available
literature sources when conducting a comprehensive review.
Search terms are illustrated in Table 2

2.4 | Study Selection

Identified studies were merged and imported into EndNote
X9 software, and any duplicates were removed (The EndNote
Team 2013). Two independent reviewers (SA and JD) screened
the titles and abstracts to assess eligibility based on the inclu-
sion criteria. Following the completion of the title and abstract

screening stage, the full text of the selected citations was then
assessed in detail against the inclusion criteria by the same
two independent reviewers (SA and JD); disagreements were
referred to a third member (MG) of the research team for
resolution.

2.5 | Quality Assessment

Included studies were critically appraised by two independent
reviewers (SA and MG) using the standardised critical ap-
praisal instruments from the Joanna Briggs Institute for RCTs
(JBI Critical Appraisal Checklist For Randomised Controlled
Trials Appendix S2) and quasi-experimental studies (JBI
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Critical Appraisal Checklist For Quasi-Experimental Studies
Appendix S2) (Tufanaru et al. 2017). These tools help to eval-
uate the methodological quality of a study and assess how thor-
oughly it has addressed potential bias in its design, conduct and
analysis (Tufanaru et al. 2017). Any disagreements that arose
were resolved through discussion with a third reviewer (JD).
Each item was scored (1 for ‘yes, or 0 for ‘no’ or ‘unclear’), and
the sum for each study was transformed to a percentage. Items
marked as not applicable ‘N/A’ were not counted toward the
final score and were excluded from the percentage calculation.
Most studies were given an overall rating of high quality (more
than 80%) by the authors. According to the JBI essential assess-
ment method guidance, quality can be classified into three lev-
els: high (>80%), moderate (50%-80%) and low (less than 50%)
(Tufanaru et al. 2020).

2.6 | Data Extraction

Data were extracted from included studies by two independent
reviewers (SA and MG) using a customised data extraction in-
strument that captured the author (year), study population,
study design, setting, type of surgery, VR intervention (moment
of VR, VR equipment and VR treatment description, duration
and purpose), standard care, outcome measures and main find-
ings. All necessary data for the included studies in the review
were available in the published articles. Therefore, no additional
data were requested from the authors. EndNote X9 software.
Any disagreements that arose between the reviewers were re-
solved through discussion with a third reviewer (JD). The ex-
tracted data are presented in Table 3.

2.7 | Data Analysis and Synthesis

Studies were pooled with statistical meta-analysis using
RStudio(R Core Team 2020). Effect sizes were expressed as stan-
dardised final post-intervention mean differences (for continuous
data) and their 95% confidence intervals were calculated for anal-
ysis. For studies that reported median and interquartile range,
conversion to mean and standard deviation was conducted (Luo
et al. 2018; Wan et al. 2014). Heterogeneity was assessed statis-
tically using the standard chi squared and I squared tests and
further investigated through a leave one out analysis (Biggerstaff
and Jackson 2008). Statistical analyses were performed using
random-effect models. The findings are presented and synthe-
sised in a narrative format without meta-analysis when statistical
pooling was not possible. A funnel plot was generated to assess
the potential publication bias in the included studies.

3 | Results
3.1 | Study Selection

A total of 419 studies were identified from various databases, and
321 duplicate records were removed. The remaining 98 records
were screened, and 85 were excluded based on the inclusion and
exclusion criteria. Full-text review was conducted for 13 reports,
and two were excluded. Eleven studies met the eligibility criteria
and were included in the review. The study selection process is

summarised in Figure 1, which follows the PRISMA guidelines
for systematic reviews.

According to the JBI essential assessment method guidance,
the quality assessment results categorise one study as low qual-
ity (Turrado et al. 2021), one as moderate quality (Hendricks
et al. 2020), and nine as high-quality studies (Baytar and
Bollucuoglu 2021; Bekelis et al. 2017a; Ganry et al. 2018;
Kapikiran et al. 2022; Keshvari et al. 2021; Robertson et al. 2017;
Ugras et al. 2022; Vogt et al. 2021; Yang et al. 2019). The quality
assessment is presented in Table 4.

3.2 | Study Characteristics

This review included 11 studies, with sample sizes ranging
from 20 to 126, totalling 567 participants. Of these studies, eight
were RCTs (Bekelis et al. 2017a, 2017b; Hendricks et al. 2020;
Keshvari et al. 2021; Robertson et al. 2017; Turrado et al. 2021;
Ugras et al. 2022; Vogt et al. 2021; Yang et al. 2019), while three
were quasi-experimental studies (Baytar and Bollucuoglu 2021;
Ganry et al. 2018; Kapikiran et al. 2022).

3.2.1 | Population

These studies were conducted among adult surgical patients aged
18years and older across various continents. Four studies were
conducted in Europe, including the United Kingdom (Bekelis
etal. 2017b), France (Ganry et al. 2018), Spain (Turrado et al. 2021)
and Germany (Vogt et al. 2021). Five studies were conducted in
Asia, including South Korea (Yang et al. 2019), three in Turkey
(Baytar and Bollucuoglu 2021; Kapikiran et al. 2022; Ugras
et al. 2022) and Iran (Keshvari et al. 2021). Additionally, one study
was conducted in Australia (Robertson et al. 2017), and another in
the United States of America (Hendricks et al. 2020).

All of these studies were conducted between 2017 and 2022
and involved adults undergoing different types of surgeries,
including cardiac surgery (Hendricks et al. 2020), cranial and
spinal surgeries (Bekelis et al. 2017b), arthroscopic knee sur-
gery (Robertson et al. 2017; Yang et al. 2019), skin cancer sur-
gery (Ganry et al. 2018), colorectal and abdominal wall surgery
(Ugras et al. 2022), coronary angiography (Keshvari et al. 2021),
septorhinoplasty (Baytar and Bollucuoglu 2021; Vogt et al. 2021),
colorectal cancer surgery (Turrado et al. 2021) and transplant
surgery (Kapikiran et al. 2022).

3.2.2 | Intervention

The applications of VR are in the form of distraction through
games (Hendricks et al. 2020), distraction through watching
and listening to calming content for relaxation (Baytar and
Bollucuoglu 2021; Ganry et al. 2018; Keshvari et al. 2021;
Robertson et al. 2017; Ugras et al. 2022), and also VR is used
for patient education through informative surgical content
(Bekelis et al. 2017b; Kapikiran et al. 2022; Turrado et al. 2021;
Vogt et al. 2021; Yang et al. 2019). The duration of VR inter-
ventions ranged from 5 to 34 min; however, one study did not
report the duration of VR interventions (Yang et al. 2019).

3543



(senunuo))

ured aanjeradojsod
pue aaneradoaid a8eroe
U0 YA JO 19939 ON
(9°2€-T°0T ‘1D %S6 *+'9¢
‘90URIJJIP) SAI0IS UOT)ILJSIIES
19431y pue (8'6€-64T ‘1D %S6
7€ “9ouaIafyIp) s ssouparedard
1ySiy pue (z'05— 03 T'€€—
“ID %S6 ‘L Ty— ‘9OUDIJIP)
ssa1)s oA eIadoald Jamof
:ApueolyTuss 03 pa] YA
‘(Kyarxue 1omo[ Sunuasardal
$9100s 19YS31Y :9J0N)
(8°09) 21npasoid prepuess o)
19138 UBY) (£'06) YA 191 10yS1y
ApuedyTugls sem 91098 STVAV

s[oA9] ured
aaneradolsod pue a1d ¥
1949 ssouparedaxd
aaneradojsod pue a1d “¢
[9AS] UOT}ORJSTIES
aaneradolsod pue a1d ‘7

£1aaneradoysod sLepog
paure}qo sem a[eds
ured ‘syusned suids 10
K1381NS 93 JO Y7 UTYIIM
Keaneradojsod pue £1981ns
Jo Kep a3 uo Apaneradoard
pauTe}qo AI9M UOTJOBISIIES
pue ‘ured uorjoejsyes pue
ured jusnyed Surimseaw
(SVA) soeds Soeuy [ensiA
:SOWO02IN0 ATBPUOIAS
paure1qo sem 31098 (SIVAV)
UOIIBULIOJUT PUE AJIXUY

pajrodar jou :Kyanoe
[0I)U0D JO JUSWON
UOTJBINPA 10§ [[BIUS P[nom
dousr1adxa aaneradoard oy Jeym
sjuaned 0y paurejdxs uerorsAyd
2 soouarIadxa aaneradoaid ay)
J0 suondrIosap [ENSIA-OIpNeE 18I
prepueis :asoding 2 Juaju0)
pariodar jou :uorjeIn( [01U0D
‘sgnydies 3 YA
snnoOQ—s93508 YA
uawdinba YA
par10dar jou Y A JO JUSWOA
asodind [euonyeonpa 10y £1931N8S

sor1agdIns
reurdsap ferueId
ad £y £1981ng
QWIT}-)SI1J Y} 10J
A1931ns 103 Sut0g
jnpe :uone[ndod

[9A9] SSa1}S aATye1adoaId wepIaswy 91} Jo Aep 9y 10J doudLIadxd ad£y £1981ms
(uonoeysnyes 1YSIy aaneradolsod pue a1d ‘T 2 Yz urgiim porrad aaneradolsod pue aaneradoard S9W00INO £q payynens
Funuosaidar sa109s 10y31y 1SOUWI0JIN0 ATBPUOIAS aaneradolsod oy ur 9} 9qLI0S9p 0} JuTWITE 0PIA payiodar-jusned €9 =N :[o1U0D
190N "(L°TT ‘dS) €'+9 aanpadoxd  Kjdrxue aaperadoald g painseaw a109s (9-NVAH) :asoding 2y yusjuo) uo Ajpaneradoard $9=N QIJUD [RIIJOI In)
piepuess oy} 193Je uey) (+°9 uonoejsnes juanjed A[BIDUDL) AISIYJSAUY, [ (pajuem A3y sawr) Auew SE 09pIA A A [EUOIEINP TUOTUAAIIUT Kreniag, :Sunieg wop3ury peyun
‘as) (€°¥8) YA Ay 191Je 10yS1y aaneradoriad ‘1 9p NO3A Np uonenjeaqy 9y yorem pnod sjusned) uru g Jo 309530 o1} LTI=N LY 213uad (qL102) B 19
Appueoyrudis sem 91098 H-NVAT 1SOWO0IN0 ATRWLIJ 1SOW0JIN0 ATRWIg oneIng YA 9ednsoAu] az1s ordures 918urs :ussoq s1[Yog 4
K1381ns 21n3INJ © JO 3SBDI
ur ureSe uonjeorjdde YA
SIy3 Juem prnom Loy
I9yJoyMm pue (Basneu
SSQUIZZIP P[Iw SSOUIZZIP ‘QUdepPRIY)
pajrodar jusned auo A[uQ uonedrduwod YA
*$31181NS 2In3Ng 10§ J1 {(paysnyesun ‘paproapun
ASNAI PINOM PUB YA [IIM ‘pargsiyes ‘parysies
paystyes axom sjuanied Jo %06 K19A) 210padoid ayy
(1€5°0=d) zods ut [IIM UOIIORISTIES
Q0URIRIJIP JuedTUSIS ON :SOWO02IN0 IYIQ eare Sunrem
“IA SuLmp urw-g1 pue -01 “U0ISSas YA Y3 urnp aanyeradoard Y A Jo JuSWON
-G pue Y A 210529 (100°0=d) Ul GT pue oI ‘G 18 pue (93pd £ 230N Sunswes)
dgd pue (100°0>d) ddS A A 29U} 910J9q PIpI0IAX auoyd j1ews € yim paniy UOT)ORJSIIes 1edsoy
‘(100°0>d) Y H Ul punojy d1om 19)ouwrered ‘(1ean Sunswies) Jospeay YA juaned pue Kserdouryroidas Kynoe] SUIDIPIN
9I9M SIIUAIJJIP JuedIFIusIS orureukpouray ‘g uonoeysyes juaryed Juowrdiba YA s1ojowered A9 Kyis1oATun
‘f3arxue aaperadoard uo A Y3} 191Je pue 1SW0IIN0 IdYIO UOIJEXB[d1 10J dINJBU WOI} orureuApoway :0d£y £1931ng JIADH JUdNY
109)30 a1er B YNM (8T T =P 210J2q pauILIqo SEM (zods “¥H ‘d9) SPUNOS PUE SAUIIS [BINJEN ‘Kyorxue 59-81 yepnduoy :3unjes
‘100°0 > d) UOIJUSAIIUI Y A 19)jE (S-1V.LS) A103U9AUT 1919urered orureufpoway :asoding 2 Judu0) aaneradoaid uo a3e :uonendog ‘Te11) 31040d Aoyany,
$€ 0} §*0f woiy Apuedrgrusis Kyprxuy 93e3s T ‘Kyorxue saneradoard 03PIA YA UTW-GT 09PIA YA JO 1991J2 0F=N [BUOIIBAISSQO (1202) nigononyjog
PasBaIddP $A100S [V.LS :SoW0dIN0 Arewrig 1$9W00IN0 AIRWILIJ uoneIng YA 9Y} 9)eN[BAd O], az1s ordureg ‘aanoadsord :udisaq pue 1ejkeq 1
sowodIno Apnig S[00) JUSUWIIINSBIN [0I3U0D "SA UOTIUIAIIIUT saAndafqo/wry K138ans Jo ad £y Sumoes Arnyuno) #
pue az1s ojdures /uSisap Apmig
uonyendog Teax
sSurpury Lo Ioyny

‘SAIpNJS papn[our Jo uondeIixa eje |

€ HT1dVL

Journal of Clinical Nursing, 2025

3544



(senunuo))

(80°0=d) A1081ms 10§
UOIIONPUT PUB UOISSAS YA )
JO PUD 9} U29M}q [0IIUOD
191qe} 03 paredwod dnoxd
A A 2Y) Ul 19mo] APYSIS sem

(poposu-se)adesn

191qe) juswdimbyg
rare unrem aaneradoard
03 193suen) 0) Sunrem
J[1ym wooi daneradoard
:KJIATIO® [OIUOD JO JUSWO
uonoensIp 10§ (Ysniy
ApueD) uone[nuis anoe)
-[ensIA-orpne Yim swes paseq
-391qe ], :osodan g2 Jusjuo)
papraoid jou :uorRIN( [01U0D

K1981ms ovIpIE)

uonedIpaw dNAJOIXUE JO s UoneIISIUTWPE
"UONUAAIIUL [[IB 10] JUIIJJIP onAjorxue 'LS Axeren Sunswes yim syuanyed oeIpIEd :2d£) £1981ng
Apueoyrusdis jou d19m £els Jo aaneradoard 4 UONUSAIIUL ) I9)Je Pa1ILJ 19speay] oIpne pue snnoQ Ss)npe ur oured QUIN-ISILY 9Y)
)3ud) pue easneu aaneradoisod ‘Keys rejdsoy POMIIAJI SEM PI0II Teo0 Sunswes ;juawrdmba Y A paseq-19[qe} 103 AWOJ0UId)S B
‘uoneqNIUI Jo AINOIFIQ Jo 3Sua ¢ [edIpaW JTUOIII[D eare Junrem saneradoard 0y QAISIQUWIW-UOU 0} 0} 3urog synpe
'(s0°0>d) [o13U02 JA[qE) YIM easNeu aAn)eI2d0)so ‘¢ 29 JIBYD [BOIpAW I9sueI) 0} SunIeM JIYM WOox paredwod Kjarxue :uonyerndog
paredwod (1°z = p)wyed Suresy uoneqnul 1SUWI0JIN0 ATBPUOIIS aane1adoald Y A JO JUSWON Jo suondaorad 0L =N :[o1u0D
ur syuawAoxdwt Juediyrusis Jo Kynowgzid ‘1 UOTJUSAIIUT I3)JE PUB uonIRISIp 10§ ISeld I1ead,, juaned sonpar 0I=N (VSN) eotowy
pue (z'z=p)paurens pue 1S3UWI0JINO0 ATBPUOIS 210J2q paureIqo sem (IV.LS) papin [epouwt dwed YA Aeld ued owreS YA TUOTIUAATIUT oruId JO sd1)S pajIun
asu9) Sur[edy ur suoronNpal Kyarxue aaneradoard ‘1 K10jusAu] £JRIXUY JIBI] A JO asodIn g2 Jusjuo) pasIaurwr 1 0Z=N eo18ans :Sunjeg (0207) T8 32
JuBdTUSIS PooUSLIadxa SI9SN YA 1SOW02)N0 ATBWILIJ —9Je]S SaW0IIN0 ATRWLI] urw Qg :uoneIng YA 91egdnsaAug :az1s ojdures 1.0¥ j011d :usdiseg SYOLIPUSH 12
I20UBD UIYS
(950°0=d “JA 19138 9'9% YA 19)Je pue 210J9q eale Sunrem :20d£) A1981ng
PUE 910J9q 9°(S 9109S AT LIIAE) UTW € IOAO0 PAUTEIQO SEM aaneradoard ;A Jo JUSWON AA0Qe 10 T JO
A A 19136 paSueyoun d1om 91008 DUIIAY0D JIedH 1ndwod g e 03 91095 (SIVAYV)
S9I0IS 9IUAIAYOI }ILIF] 2 A 9U) I19)Je PUB YA Pa302uu0d (331Y SNNIQ) 19speay Kyorxue UOT)eULIOFU]
‘(#0°0> 191J8 98°CT pue 9y} 21032q 1ySLI paureiqo oIpne ue ‘(SnnoQ) sasse[s YA Ssyuanyedaonparx pue Kjorxuy
GS"1 910Jq UOTJBIIUIIUOD) *S9I0IS 9IUAIIY0D SEM [0ST}I00 AIBATRS Juowrdimba YA pInod aaneradoarg esdsoy Suryoeay
A A 12136 paonpar Appuedorusis 11B9H '€ A 9} I91Je pue 210Joq "UOIJBX B[ 10 dINJBU WOIJ Aroaneradoard WepIASWyY Yim ©je Juawredop
[9AJ] [0S13100 KIBAI[RS S[9AS[ [0SI}10D paurejqo sem KjaIxue Jo SPUNOS PUE SAUIIS [BINJEN SAUAIS [BINIBU 's1eakgT < Sypy  juanedino :Suneg
(600°0>d) YA 191J8 01/S8'T Kxearres ‘¢ 19A9] SurInseaw (SYA) :asoding 2 udjuo) Sunuassardy A :uonyerndod ‘Apmys Jorid
0} 0T/€°€ WOIJ PAdNpaIx S[OAJ] SSAIS T areas Soreuy [ensip 09PIA YA UTW-G LREIEL AN 0Z=N pur[q-o[3urs douery
ApueoryTuSis 91008 SYA :9WO00IN0 ATRWILIJ 1$9W00IN0 AIBWILIJ uoneIng YA QUL 9z1s ordureg aAnadsoid :udisa@  (8107) [e 19 A1ueD €
sowodIno Apnig S[00) JUSUWIIINSBIN [0I3U0D "SA UOTIUIAIIIUT saAndafqo/wry K138ans Jo ad £y Sumoes Arnyuno) #
pue az1s ojdures /uSisap Apmig
uonyendog Teax
sSurpury Lo Ioyny
(ponupuo)d) | €ATAVL

3545



(sanunuo))

UOTJUSAId)UT I3}JE pUB
910J9q pauTLIqoO SEM
OISV £q apew yojem
1enS1p £q paure)qo a1om
¥ pue YH pue uonisod
puey-ysu ‘ouidns e ur
193owouewowSAyds pray

woo1 Surjerado ay) 0) uryey
Sureq syuaryed a1030q UTWIOT
:K)IATIO® [OIUOD JO JUSWON
palrodar jou :asoding/usiuo)
pariodar jou :uorjeIn( [01U0D
‘wool unerado ay) 03

-puey 917 Aseq ue Suisn Surye) Sureq syuanyed a10Joq KAydeiSordue
painseaws sem Jg YA oY} UIw QT “Y A JO JUSWON Kreuoio)
19)jB pue 210Joq pauTeIqo (tamenyy) auoyd € YIrm pajy :ad £y £1081ng
(s€00=d) [013U02 0} Q1M Y pue YH ‘dd T ‘(Kuedurod X1way) Jospeay YA G'LS 98e ueowr
paredwod YA Suowre YH uedw UOTJUSAIIUT I3}JE PUE Juowrdimba YA :uoryerndog
A1) UT 99UAIJJIP JULOIFIUSIS (sanssaid poojq pue 910J3q pPauTelqo sem (¢ ‘UOIIBXE[a1 10J 9INJeU WOI} Aydeidoidue 0¥ =N :[onuo) Tendsoy
*(200"0=d) [013U02 0} ayex K1ojexrdsar djex 0 9 woij Surduer) wioy SPUNOS PUE SAUIIS [BINJEN K1euo10d a10§3q 0F=N JRIPIBD [BITURD)
paredwod ¥ A Suowre 21008 3129y SuSIs [e31A T 110ys (TV.LS) £10ju0AU] :asoding 2 Jusuo) K)aIxue U0 YA TUONUIAIU] :Jumes ueif
K)9IXUE UT 9SBAIIAP JULdIFIUSIS Kyarxue aaneradoaid ‘1 Kyorxuy rer1-aiess ‘1 09PIA YA UTW-G 30 309339 o} 08=N LY 21U (1202) 'Te 12
9B AIIM %STTL 1S9W02IN0 ATRWILI 1S9W00IN0 AIBWILI uoneIng YA 91e8nsoAur 0], az1s ordureg -9[8urs :udisoq LIBAYSOY 9
(8L 1=1°L08'0=d)
dnoi8 jonyuod a1 Jo Keys reydsoy jo yaSuay ¢
$91098 DSSV 1s93-3s0d pue ‘A1081ns 19336 Yy 7L-8%
1s9310d UBSW UT 9OUIJJIP pue £1331ns 210J9q Y9£-+7 pauonuaw jou
Juedryudis A[[eonIs1eIs oN :sjutod awIT) om) paurelqo :K)1A1IO® [0IFUOD JO JUSWON
‘bST'ZT=d ‘000'0=d SEM UOT)OBJSIIES JO [9AJ] uoT)eINPA 10§ 91d0) BSINU [BITUI[D
‘16°L = X) dnoig joryuod ayy Surnseaw QT 03 0 WOIY ® £q papraoid uoryewrioyur A[[eqIdA
0} paredwod uonesifeirdsoy SurSuer (SONS) 9[edS 218D :asoding 2 uauo)
I9110YS ATyuedryrusis SursinN yirm uonoejsies pauonuaw jou K1981M8
‘(000°0= d ¢19°0— =) Q[ISBOMAN 9] ‘T ‘uoneIn( [onuo) juerdsuery,
$9109S SONS PUe OSSV UBdW ‘A1981ms ‘A1981ns 210J0q ‘K1931nS 1193 910J9q Kyarxue pue :2d£) £1931ng
udamjaq drysuonear aanedau Y Z1-8 ‘A1931ns a10J9q YZL 03 #T M A JO JUSWOIN uorjorJsIIes s189K09-8T
Arore1apowr ‘yuedryrusis Y 9¢-7 :sjutod aw) om} S[Te19p 2I0W Ou pue QINH juanjed uo A1a81ns S)Npy Aoyang, ur [endsoy
‘I 1=1°0000=4d) paurelqo sem A)9IXue jo uowdinba YA juerdsuen :uoneindog AyIs10ATUN B JO
$91008 SONS pue (11€°2=17 [2A9] SurInseauwr oS 03 0 uonednpa 1oy sordoy aanerado 210Joq AN H 09 =N :[013U0D junuonejueidsuer)
‘100°0=d) $9109s OSSV Keys reyidsoy jo yy3u9y ¢ woij Surduer (OSSV) -1sod pue -21d SNOTLIEA UO 03PIA M papraoid 09=N uediooy ], :Sumies
:ur 3s9)-)sod pue jsayred uraw S[OAS[ UOTJIRJSTIES T axreuuonsanb £1a81ns :3soding 2 Judjuo) uorewLIoful :SUOIUIAIIU] [eyuswiradxe Koyang,
UT 90UQIJIP JUeIIFIUSIS € Sem S[9A9] A3aIXUE *T 03 oiy10ads Kyarxue T 09PIA YA UTW-§€ juanied Jo 109539 0ZI=N Js93-3s0d pue (2207) ‘T8 12
21913 ‘dnoxd YA o) Suowry SOW00IN0 ATRWIIJ 1SOWI02IN0 ATRWLI] uoneIng YA 9} dUIWEXd 0], az1s ordureg 1593-214 :udiseq uearyidey S
sowodIno Apnig S[00) JUSUWIIINSBIN [0I3U0D "SA UOTIUIAIIIUT saAndafqo/wry K138ans Jo ad £y Sumoes Arnyuno) #
pue az1s ojdures /uSisap Apmig
uonyendog Teax
sSurpury Lo Ioyny
(ponunuo)) | €HATAVL

Journal of Clinical Nursing, 2025

3546


https://www.sciencedirect.com/topics/nursing-and-health-professions/organ-transplantation
https://www.sciencedirect.com/topics/nursing-and-health-professions/organ-transplantation

(senunuo))

1I0JUIOSIP JO SSAUIDIS
uorjout Jo s3r0dal ou Yim
‘syuedronaed [1e £q pajeIajo)
[19M SBM UOTJUIAINUL YA
(§9°0=p suayo)d
050°0=d ‘y0'z—=(€€)7)
sdnoid Yy A pue pedl usamiaq
QOUDISJJIP [eUISIRIN
(@sro=d Ly’ 1-=4£)9)
sdnoigd YA pue piepuels
9} USIM)q IUIIJJIP ON
:dd d1joiserd
(1>7) sdnoad YA pue pedt
9} U29M)2q IUSIJJIP ON
(1>1) sdnoi3 YA
pue 918D pIepue)s oY)
U2MI2q OUIIIP ON
:dd J1[0ISAS
dd
(1>7) sdnoi8 yA
pue pedr 9y} uaamiaq
QOUISIITP JuLdJTUSIS ON
8¥00>d ‘v0'z=(9)7)
sdnoi3 Y A pue piepuels
U29M)3q dOUIIJJIP JUBIIFIUTIS
SO
(80T°0=d ‘59" 1=(S£)7)
sdnoiS YA pue pedi oy
UIMI2q AOUIIIP ON
(1>7) sdnoid YA pue prepue)s
9} USIM)q JUIIJJIP ON
NH
*(1>17) sdnoid pedt
pue YA Y} Ud2m)aq
QOURIDIIIP JUBIJTUSIS ON
(€9°0=p suayo)
‘660°0=d ‘66'T=(LE))
sdnoiS Yy A pue piepuels

UOTIUSAISIUT 3} Id}Je pue
910J9q :syutod dwir) om)
dd ¥H-

‘porrad Sunrem
QINUTW-JUTU AITIUI )
J9A0 PApPI0JAI ‘(YSO)
asuodsay urys orueA[eD-

eare Sunrem aaneradoaxd
:K)1AT)O® [0IIUOD JO JUSWION
pauonuaw jou :asodind 2 JUAIU0D
pajrodar jou :uoneIng [01)U0D
‘eare Sunrem
aaryeradoaid :pedr Jo JuswoN
uonjexe[al 10J yoeag
:9soding 2 yuauo)
urw-6 :uoneIng pedt
“gaIe Sunem
aane1adoald Y A JO JUSWON
souoydpeaH Sur[eoue)) aSION
21ISN0dY GZII0JwoDIRINY Jo

K1331ns 99Uy
ordossoryiry
:20d £y A1981ng
'STBAA QT < SINPY
a3e :uonendog

U9M 9 JOUIJIP [eUISIRA :Kyarxue Jo 1red e + (duoyd a[1qou  9JON -Gunes 0T =N :[013U0D
(€£'2=as) 9°'1- jo SJUSWAINSBIW ATII[qO Sunsures ym panygy 1ospesay aaneradoard 0Z=N
9sBa109p UBIIA :dnoid YA "UOTIUSAIDIUT AU} 19)Je pue A A 1899 Sunswes) Jospeay YA o) ur £jo1xUE dnoi8 pedr ¢
(€9'2=0S) L¥'T— JO 210J9q :syutod awir) om) ‘17 Juowdinba YA Suronpar ur YA 0Z=N Y3194 ur
9sea109p ukaN :dnoid pedt 01 0 wouy Surduex ‘(a[eos ‘UOT}EXEB[OI 10] Yordyg QAISIOWIWI JO dnoi8 ¥A 1 [eydsoy ayearid
(£9'T=dS) €0~ JO 9SBAIIAP uorssaxda( pue £1o1xuy :3sodang 2 yudjuo) renuajod [eorur :SUOIJUSAIIU] :Bumes eI[RIISNY
uedA :dnoid a1ed prepuels Kyorxue aaneradoaid ‘1 1e3dsoH) s9109s A3R1XUY 09pIA YA UTW-6 pue A)1[1qIsesy 09=N 1DY 21udd (LT07) Te 12
'SAVH :3WO00IN0 ATRWILIJ :WO00IN0 ATRWILIJ uoneIng YA 9} 9)BN[BAd O], az1s ordureg -9[8urs :udisoq u0s}19q0Y L
sowodIno Apnys S[00) JUSWIINSBIN [0I3U0D "SA UOTIUIAIIIUT saAndafqo/wry K138ans Jo ad £y Sumes Arnyuno) #
pue az1s ojdures /uSisap Apmig
uonyendog Teax
sSurpury Lo aoyny
(penupuo)) | €HTAVL

3547



(senunuo))

sdnoig om) ay) usamiaq
sjutod aw1) JUSISIJIP AY) I8
son[ea zOds pue ¥y “YH
‘ddd ‘ddsS Y} Ul 90U
JuedyTugIs A[[eonsnels
€T8'SL=H
9Ied pIepuR)s I9)je
(T'9=0s) L6z ueau 03
(8'S=dS) 0'6T uLdW WOIJ

A A 2Y3 I9)J€ pue 310J3q
paureiqo a1om (zods
pue ¥y YH ‘ddd ‘d9S)
Korxue aaneradoaid 0y
sasuodsai TesrSojorsAyd
S9UI00INO0 AIBPUOIAS
A A 24} I9)e PUE 210J2q 0S
03 01 woiy Surduel (OSSV)

UonuaAIdIuI Aue
QAT3D2I JOU PIp AU T,
[onuo)

‘wooi1 Sunjerado ay3 03
Surye) Sureq sjuanied a10Joq
Ul QT ~4d A JO JUSWON
(snig £ suoydr) suoyd e yiim
PaN (T XOd YA) 19Speay YA
uowdinba YA

K1381MS TTem
[eurwopqe
pue [8)9910[0d
QATIOJ[H
:2d£) A1981ng
S9-81
a3e :uonerndog

rendsoy

pasearout Apyuedryrusis z0ods pue ¥y arreuuonsang) A1eding UOIJEXB[d1 10J 9INJeU WOI] Kyorxue € =N :Jo1U0D AJISI9ATUN ® JO JTUN
(100'0>d) YA 1933e (S'9=dS) “dH ‘d9d ‘dds 0} oy199ds Aarxuy Suisn SPUNOS PUE SOUIIS [RINJEN aaneradoard uo SP=N K1381Ms TeIoU3
1°S7 uedw 03 (8'9=(S) :S9W02IN0 ATBPUODS “K1arxue saneIadoad 0y :9soding 2 Jusiuo) uonedrdde YA {UONUSAINU] :3unes
6°0€ UBIW WOIJ paoNpal Kyorxue aaneradoaid 1 sasuodsai [eordojoyohsd 09PIA YA UTW-QT ® JO $3093J2 A} 98=N 1Y 91udd Koying,
Apueoryrudis 91008 OSSY 1SW02IN0 ATRWILI :WO00IN0 ATRWLIJ uoneIng YA 9e3nsoAur 0], az1s ordureg -9[8urs :udiseq (zz0?7) ‘TR 19 se1dn 6
papraoid s[1ejop oN
[onuo)
sdnoi3 [o13uod pue YA K1981ms 11913 JO Kep Y} ‘A1931ns 1191 JO ABp O} 9Ied pIEpUE)S
U23M}3q ISFJIP JOU PIp pue uo dnoi8 joxyuod ut yurod U0 Y A JO JUSWOIN [dpour a1y} 03 paredwod
(sKepgv—€'7 1D %S6) SAepT'E awr) auo pue dnoid YA ur auoydyrews Aue 03 9jqeidepe I90UBD [B)0910[0
sem Kejs Te3rdsoy UBIpIN pasn jey s[oo} syutod s om) paureiqo S9SSB[D (€ YA dUINUID 92q3Nn[g m syuaned 190UBd
(%88°5) dnoi3 Y A-uou 03 UOIJBN[BAD 9} sem Kjarxue aaneradoard uowrdinba YA Jo Kyorxue 1810910102 10J
paredwod (%.1°S) dnoiS YA PAUOTIUW JNOYIIM JO [9A9] SurInseaur ‘17 0) ‘uoreonpa 10y A[eoryroads way) Jo aaneradoard K1331n05 9A1O9]H
U} uI IaMo[ AYSIS ‘%SS'S 9je1 uonedrdwod 0 woij Surduer (SAVH) Aure 109195 10 UON)ANIIDIUT INOYIIM a3 Sursearoap :2d£) £1981ng BUO[DOIRY UL
SeMm djer uoryedr[duiod [[e19AQ pue 309339 3PIS YA ‘T Jreos uorssaxdo( pue ssao01d aaneradorrad oy jo seseyd ur g A ySnoys S)NpVy 19)U90 d[UIdPEIE
ssou1Zz1p urouarradxa ‘Keys rejdsoy Kyorxuy 1eidsoy ay) pue Y} [T Mm31A p[nod syuedronred JUQUWIUOITAUD :uone[ndod [9AS[-PIIY) © JO
juanyed auo 107 3daoxd Jo ISuar T ‘08 03 0 woxy SurSuex o) pue ssad01d aaneradoriad aaneradorrad 89 =N :[01}U0D juouryreda A1981ns
‘5109JJ0 9SIOAPE ON S9WO00INO0 JAYIO (S-IV.LS) d1e1S 9[edS 91} JO JUSUIUOIIAUD JJSI[BAX 21T U2 3Y) 0} 8S=N [BUSAIUTIONISED
"(100°0>d) dnoiS y A ur S[oAJ] Ad1XUR K101u9AU] K191XUY JIRI], :asoding 2 yudju0) a1nsodxa jo :SUOIIUIAIIUT :Bumes ureds
Jamo[ Aj3uediyrudis a1om aaneradoard ‘T —3)e1S 9Y) AIIM SIBIS OM] 'T 09PIA YA SHE pue urw 91 SSQUDAI}OIYJD 9ZI=N LY 21U (1202) 'Te 12
$91093S S-TV.LS PU® SAVH 1S9W00IN0 ATRWILIJ :2WodINo Arewrrg :uoneIng YA 9} 9JeN[BAS O], az1s ojdures or8urs :usisoq opelng, S
sowodIno Apnig S[00) JUSUWIIINSBIN [0I3U0D "SA UOTIUIAIIIUT saAndafqo/wry K138ans Jo ad £y Sumoes Arnyuno) #
pue az1s ojdures /uSisap Apmig
uonyendog Teax
sSurpury Lo Ioyny
(penunuod) | €HTAVL

Journal of Clinical Nursing, 2025

3548



sdnoig z oy} usamiaq JUIJIp
Apueoyrugis jou sem ured
(2100 =d) 19A9] ssoxs Juedryrusis
pue (010°0=d) dnoid Yy A dy3 ur
uonoeysnes 19))3q Apyuedyrusis
:AoAneradoisod
ssaxs pue ssauparedard
‘ured jo sainseawr ur dnoid
pIEpueR)s PUE YA UM}
90UAIdIIIP JuedFTuUSIS ON
(910°0=4d) dnoi3 yA ayj ur
uornorysHes 19139q Appuedyrusis
:Aroaneradoarg
#10°0=0d) (8'6-€'S) 0’8
[013U0d Y31 paredwiod
(s'8-0'%) 0"t uerpaw ‘dnoxd
A A Ul 193399 Apyuedryrusis
(D wns) o[edsqNs SIVAV

SI9()0 0] JT pudIuIodal pnom
pue uoneredaid 1oy [nydjoy
LIOA U3 punoj sjuaryed 1SON
((96'0=d:50°0—=1) ‘00"t
ds ‘LT6 UedW :JdOLS "SA
61v dS ‘TT'6 UBdW (LYOA
(1L =u) 2a13T1US00 Y} pue
(s5°0=d:19'0=1):9T'€
ds ‘16°L uedw :ddOLS

[oAd] Ured '

[oaarssauparedaid ¢
[9AS] UOTIORJSTIRS T

T9AJ] SSaIS T

1SOUW0IIN0 AIBPUOIAS
Kyarxue aaneradoard 1

1S9W00IN0 AIRWILI

¢ Kep Aoaneradoisod
pue A1931ns a3 Jo Aep oy}
uo Aeaneradoard ao1m)
paure)}qo 919M SSAIIS pue
uonoeysnes ‘ssauparedard
‘ured yusned Surinseaw
(SVA) 2[eds So[euy [ensip
1SOWI0JIN0 ATBPUOIDS
K193118 213 Jo Aep o) U0
A1oaneradoad paure)qo
SeM 31038 (SIVAV)
UOI}RULIOJU] pue AJRIXUY
aAne10dod1d WrepIdIswy
1S9W00IN0 ATRWILIJ

a1reuuonsanb paugisop
asnoy Sursn 1noj uonerado
[eN3IIA ) UOHJBN[BAD

K1981ns 21030q Y 7T A[2rewirxordde

:K}1AT)O® [OIIUOD JO JUSWOIA
BAIOY ‘[NOAS “@)IUTFUT
1°8°0°G°A TomaiA-x juawdinbyg
UOT)BINPA 10§ WdISAS
UONJEIIUNWIWOD pue JUTAIYdIE
-a1n3o1d e ySnoIys 1Y 1193
Jnoqe uoadins a[3urs € Aq udAIS
sem uonewojut aaneradoard
paepue)s :9soding 2 JudIu0)
pajaodar jou :uoneINq
[onuo)
‘uemre], ‘K1) 1odre], maN
‘OLH eAIA syuawdmbe yA
K1381ns 910509 Y T
Kerewrxordde Y A Jo JuswoN
UOT)BINPA 10§ }SAIUT
Jo uorsay sjuanyed pue
Awojeue 29Uy 9y} SUIQLIOSIP
JNSaI TYIN A€ B YaIem
:asodang 2 Jusju0)
pajrodar jou :uoneIng YA

MITAIIU] BISAYISALUY SurInp
:K)1AT)O® [0IIUOD JO JUSWION
UOI}BONPA I0J ISAYISOrUE

9} AQ pasn J99YS UOT}RULIOJUT

uononpaikjerxue
sjuaned
U0 YA
aaneradoad jo
J093J3 A} SSASSY

K1331ns d9uy
ordoosoayyae
9ATIOINH
:2d £y £1931ng
S9-C1
a3e :uoneindog
$T=N :[01U0D
YT=N
TUONUIAIIU]
V=N
az1s ojdures

A1981ns Inown)

Kysroarun Sueluey
je rejrdsoy :Sunjes
1DY 213Udd

©aI03] YINOS
-918urs :usiseq

(6107) Te 32 Suex 11

pue A1o81nsoinau
:S9W00IN0 KIBPU0IAS pasipaepue)s :3sodingd 2 Judu0) ‘K1981ns o1o€I0Y)
‘SA GG (IS ‘€S°8 urawW K1981Ns 1933 Y 8P UIYIIM pajrodar jou :uoneInq 10§ 1daoxa
(LMOA (89 =) AT}V auo pue £1331ns 210§9q U0 [onu0) RISAY)SORUE
:K1981ns 1013V ‘syurod awr) om) (Sl 0T ‘MOTAIDIU] BISAY)SORUY Terouad ym
(98'0=d ‘81°0—=17){(8¢'¥ S ‘S-VOLS) £191XU® 938)S- Surmp Y A JO JUSWON Kyorxue K1931M8 9A1309[
‘0L°0T UBSW [0IIUOD "SA ZE'H (S K1331ns 210399 “yurod (9 A duorepue)s aaneradorrad :2d£) A1981ng rendsoy Aysiaarun
‘88°0T UBAW Y A) AN IUS00 pue QUIT} AUO (SWA)I 07 0D SNINYQ) 19SPBAY YA 9)eIOI[oWE 0} 'SIBA QT < SINPV uayory HIMY
(PL'0=d ‘L 0— =17) 9ATIOdJJe UI ‘I-VO.S) L1o1xue Jre1- suowrdinba YA pasn aq ued a8e :uonerndog ‘ASoo1sayisaeuy
(60'% S ‘€8°0T UBAW [0IJUOD 1noj uorjerado [enyara K1381ns a3 19336 puE *UOIIBINPSI 10§ WOOI K1381ns 21050q 0t =N :[onuo) 10§ O1UI[D
‘SA T9°F S ‘67°0T UBIW Y A) 9} UOTIeN[BAD T 910J9q PauUILIqO SEM uorjerado Y} JO IN0) [ENJIIA (1LIOA) 10} 0V =N :Bumeg
sdnoiS usamiaq £Id1XUE 9)B)S :9W0dIN0 A18PU0IAS (VO.LS) A10ju0AUl £391XUE :asoding 2 judjuo) wooi unerado TUOTIUSAIIUT 1O¥ papur[q-s[qnop
U[ S9OUQIdJIP Juediyrudis oN Kyorxue aanyeradorrad 1 uornerado jren-ojels 03PIA YA S8 pue UIW-9 [ENIIIA € I9YIaYM 08=N Kpanoadsorg Aueurian
:1981nSs 21030 1W00IN0 ATRWIIJ 1SOW02INO0 ATRWIIJ uoneIng YA 9)e3nsoAuI 0], az1s ordureg Riv T (1207) ‘T8 19 130A 0L
sowrodIno Apn3yg S[003 JUSUWIIINSBIN [0I3U0D "SA UOTIUIAIIIUT saAndafqo/wry K138ans Jo ad £y Sumoes Arnyuno) #
pue az1s ojdwres JuSisap Apmig
uonyendog Teax
sSurpury Lo Ioyny
(penupuo)) | €HTAVL

3549



—— Identification of studies via databases and registers Identification of studies via other methods ]
§ Records removed before
T"S Records identified from*: screening: Records identified via other
&= Databases (n =416 ) > Duplicate records removed methods n=3)
€ (n=321)
[}
=
!
—
Records screened Records excluded**
——->
(n=95) (n=85)
Reports sought for retrieval Reports not retrieved Reports sought for retrieval .| Reports not retrieved
2| | m=t10) "l =0 (n=3) "l n=0)
s
()
: ! I
o
(7]
Reports assessed for eligibility o Reports assessed for eligibility =
(n=10) i Report: luded (n =2), (n=3) i
eports excluded (n =2): _
VR session administered Reports excluded (n=0)
intraoperatively
—
A
° L ) )
o Studies included in review
°
3 (n=11)
©
=

FIGURE1 | PRISMA 2020 flow diagram. *Consider, if feasible to do so, reporting the number of records identified from each database or register

searched (rather than the total number across all databases/registers). **If automation tools were used, indicate how many records were excluded by

a human and how many were excluded by automation tools.* * From: Page et al. (2021). For more information, visit: http://www.prisma-statement.

org/. [Colour figure can be viewed at wileyonlinelibrary.com]

The VR interventions were conducted in various set-
tings, including the preoperative waiting area (Baytar and
Bollucuoglu 2021; Ganry et al. 2018; Hendricks et al. 2020;
Keshvari et al. 2021; Robertson et al. 2017; Turrado et al. 2021;
Ugrasetal. 2022), around 12 h before surgery (Yanget al. 2019),
24-72h before surgery (Kapikiran et al. 2022) and during the
anaesthesia interview (Vogt et al. 2021). However, one study
did not report when the VR intervention was administered
(Bekelis et al. 2017b).

A range of hardware and software devices, including Samsung
Gear, Oculus, Oculus glasses, Vive by HTC, VR BOX 2, Remix
Headset and Bluebee Genuine VR 3D Glasses, were used for VR
interventions. These VR devices were connected to different
smartphones and computers.

3.2.3 | Comparator

The interventions in the control groups among RCTs were not
consistent across the studies. Some studies used tablet-based
interventions (iPad) for both distraction purposes (Hendricks
etal. 2020; Robertson et al. 2017), while others used audio-visual
descriptions (Bekelis et al. 2017a; Yang et al. 2019), standardised
information sheets (Vogt et al. 2021), or verbal information
(Kapikiran et al. 2022) for education purposes. However, some
studies reported that standard preoperative care was provided
among the control group without further explanation (Keshvari
et al. 2021; Robertson et al. 2017; Turrado et al. 2021). In Ugras

et al. (2022) study, the control group did not receive any inter-
vention, and it remains unclear whether they received standard
care. In Robertson et al. (2017), a three-arm design was used,
comparing VR versus iPad and VR versus standard care, while
all other RCTs used a two-arm design. Due to the observed clin-
ical heterogeneity among the included studies, a decision was
made to conduct a meta-analysis solely on comparable groups,
focusing on the outcomes of mean anxiety levels before and after
the interventions.

3.3 | Outcomes
3.3.1 | Primary Outcome
3.3.1.1 | Effects of VR on Perioperative Anxiety

3.3.1.1.1 | Study Overview. All included studies in this
review primarily focused on measuring preoperative anxiety.
There was only one study conducted by Vogt et al. (2021) that
assessed both preoperative and postoperative anxiety. Different
subjective assessment tools were used across the studies, includ-
ing the State-Trait Anxiety Inventory (STAI) (Baytar and Bollu-
cuoglu 2021; Hendricks et al. 2020; Keshvari et al. 2021; Turrado
et al. 2021), Amsterdam Preoperative Anxiety and Information
Scale (APAIS) (Bekelis et al. 2017a; Yang et al. 2019), Hospital
Anxiety and Depression Scale (HADS) (Robertson et al. 2017;
Turrado et al. 2021), Anxiety Specific to Surgery Questionnaire
(ASSQ) (Kapikiran et al. 2022; Ugras et al. 2022), State-Trait
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Operation Anxiety (STOA) (Vogt et al. 2021) and Visual Ana-
logue Scale for Anxiety (VAS-A) (Ganry et al. 2018).

In addition to subjective assessment tools, objective measure-
ment tools were used in five studies to measure preopera-
tive anxiety (Baytar and Bollucuoglu 2021; Ganry et al. 2018;
Keshvari et al. 2021; Robertson et al. 2017; Ugras et al. 2022).
These objective measures included biochemical markers, such
as salivary cortisol levels (Ganry et al. 2018) and galvanic skin
response (GSR) (Robertson et al. 2017) and physiological pa-
rameters including heart coherence, systolic blood pressure, di-
astolic blood pressure, heart rate, respiratory rate and oxygen
saturation (Ganry et al. 2018; Keshvari et al. 2021; Robertson
et al. 2017; Ugras et al. 2022). A summary of the subjective and
objective measurement tools used to assess perioperative anxi-
ety in the included studies is presented in Table 5.

The results related to the effectiveness of VR in reducing periop-
erative anxiety among the included studies have been based on
whether the intervention was used for educational purposes or
distraction purposes. Among the five studies that used VR for ed-
ucational purposes, and based on subjective measurement tools
(Bekelis et al. 2017a; Kapikiran et al. 2022; Turrado et al. 2021;
Vogt et al. 2021; Yang et al. 2019), four studies showed a sig-
nificant reduction of preoperative anxiety among the VR group
(Bekelis et al. 2017a; Kapikiran et al. 2022; Turrado et al. 2021;
Yang et al. 2019), while the remaining study conducted by Vogt
et al. (2021) did not find a significant difference in preoperative
anxiety levels between the VR and control groups (t=-0.37,
p=0.74); the same was observed for postoperative anxiety
(t=0.61; p=0.55). The timing of the intervention differed in this
study in that it was administered during the anaesthesia inter-
view; however, the exact timing of the interview itself was not
explicitly provided.

Among the six studies that used VR for distraction purposes
and based on subjective measurement tools (Baytar and
Bollucuoglu 2021; Ganry et al. 2018; Hendricks et al. 2020;

Keshvari et al. 2021; Robertson et al. 2017; Ugras et al. 2022),
five studies showed a significant reduction in preoperative anx-
iety among the VR groups. The remaining study conducted
by Robertson et al. (2017) using a three-arm RCT showed a
non-significant improvement in the VR group compared to
the control groups (t (37)=1.99, p=0.055, Cohen's d=0.63).
Interestingly, there was no significant difference observed be-
tween the VR and iPad groups (¢ < 1).

Five out of the six distraction VR studies used objective mea-
sures including biochemical markers and haemodynamic
parameters (Baytar and Bollucuoglu 2021; Ganry et al. 2018;
Keshvari et al. 2021; Robertson et al. 2017; Ugras et al. 2022).
For biochemical markers, Robertson et al. (2017) reported
a significant difference in GSR between the control and VR
groups (t(36)=2.04, p<0.048), indicating a greater reduction
in GSR for the VR group. However, there was no significant
difference in GSR between the iPad and VR groups (t<1).
Similarly, Ganry et al. (2018) reported a significant decrease in
salivary cortisol levels from 14.55 to 12.86 (p <0.04) after the
VR session.

Regarding haemodynamic parameters, five out of six distraction
studies measured the effects of VR on parameters such as heart
coherence, heart rate, blood pressure, respiratory rate and pe-
ripheral oxygen saturation level (Baytar and Bollucuoglu 2021;
Ganry et al. 2018; Keshvari et al. 2021; Robertson et al. 2017;
Ugras et al. 2022). The findings on haemodynamic measures
were inconsistent and did not support the effectiveness of VR
in altering these parameters. In most studies, significant reduc-
tions in HR were observed following VR interventions, suggest-
ing a potential calming effect (Baytar and Bollucuoglu 2021;
Keshvari et al. 2021; Ugras et al. 2022).

The meta-analysis was conducted with the five RCT studies
(Bekelis et al. 2017a; Hendricks et al. 2020; Keshvari et al. 2021;
Ugras et al. 2022; Vogt et al. 2021) and included a total of 385
adults’ surgical patients who underwent elective surgery. As

TABLE 5 | Subjective and objective measurement tools used to assess perioperative anxiety.

Objective measures

Study author Subjective measures
Hendricks et al. (2020) STAI
Bekelis et al. (2017a) APAIS
Yang et al. (2019) APAIS
Ganry et al. (2018) VAS-A
Ugras et al. (2022) ASSQ
Keshvari et al. (2021) STAI (short form)
Baytar and Bollucuoglu (2021) STAI

Vogt et al. (2021) STOA
Robertson et al. (2017) HADS
Turrado et al. (2021) STAI and HADS
Kapikiran et al. (2022) ASSQ

Nil
Nil
Nil
Salivary cortisol levels and heart coherence scores
Hemodynamic (SBP, DBP, HR, RR and Sp0O2)
Hemodynamic (BP, HR and RR)
Hemodynamic (BP, HR and SpO2)
Nil
GSR and Hemodynamic parameters (SBP, DBP and HR)
Nil
Nil

Abbreviations: ASSQ, Anxiety Specific to Surgery Questionnaire; BP, blood pressure; GSR, galvanic skin response; HADS, Hospital Anxiety and Depression Scale; HR,
heart rate; PAIS, Amsterdam Preoperative Anxiety and Information Scale; RR, respiratory rate; SpO2, peripheral oxygen saturation; STAI, Staaaaate-Trait Anxiety
Inventory; STOA, State-Trait Operation Anxiety Inventory; VAS-A, Visual Analog Scale for Anxiety.
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Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Bekelis 2017 64 665 53090 63 3665 204850 — 200 [-2.43;-157] 20.9%
Ugras 2023 43 2510 65000 43 2970 6.2000 — 072 [-1.15,-028] 20.8%
Hendricks 2020 10 1500 4.1100 10 17.00 6.3200 — -0.36 [-1.24; 053] 16.9%
Keshvari 2021 40 213 131000 40 3.53 151000 a -0.10 [-0.54; 0.34] 20.8%
Vogt 2021 35 10.38 4.0900 37 1049 46100 —*— 002 [-049; 0.44] 206%
Random effects model 192 193 : | —-iI:;- | -0.65 [-1.67; 0.37] 100.0%

Heterogeneity: 17 = 92%, p<001

-3 2 -1 0 1

FIGURE2 | Forest plot of VR interventions compared with the control group for preoperative anxiety in adults.

Experimental Control Standardised Mean
Study Total Mean SD Total Mean SD Difference SMD 95%-Cl Weight
Ugras 2023 43 2510 65000 43 2970 6.2000 : 0.72 [-1.15;,-0.28] 29.6%
Hendricks 2020 10 1500 41100 10 17.00 6.3200 & -0.36 [-1.24, 053] 12.7%
Keshvari 2021 40 213 131000 40 3.53 15.1000 — -0.10 [-0.54; 0.34] 29.5%
Vogt 2021 35 1038 4.0900 37 1049 46100 ——— -0.02 [-0.49; 0.44] 282%
Random effects model 128 130 % | -0.29 [-0.83; 0.24] 100.0%

Heterogeneity: 12 = 47%, p=013

I T T 1 T
15 1 05 0 05 1

FIGURE3 | Forest plot of VR interventions compared with the control group for perioperative anxiety in adults after Leave-One-Out analysis.

presented in Figure 2, the findings indicate a medium effect
(SMD -0.65, 95% CI —1.67 to 0.37) reduction in preoperative
anxiety from VR; however, the confidence interval includes 0,
and thus, this result is not significant. Heterogeneity between
the studies was above 90% (I>=92%, p <0.01), which is consid-
ered substantial (Fletcher 2007).

Leave-one-out analysis shows that heterogeneity is reduced to
moderate (heterogeneity I>=47%, p=0.13) when excluding the
Bekelis et al. (2017b) study. Details of the leave-one-out analysis
are shown in Figure S1 (Baujat plot on influence and overall het-
erogeneity contribution) and Figure S2 (Effect size plot sorted
by I? of full Leave-one-out analysis). The meta-analysis of the
remaining four studies (258 participants) is shown in Figure 3.
Although favouring VR, the findings suggest a small and non-
significant reduction in preoperative anxiety (SMD —0.29, 95%
CI —0.83 to 0.24). Inspection of the funnel plot (Figure 4) for the
model shown in Figure 3 showed that the studies were symmet-
rically distributed around the pooled effect size, indicating a low
risk of publication bias.

Three remaining RCTs were not included in the analysis for
various reasons. Firstly, the study by Yang et al. (2019) was
excluded due to skewed data distribution observed in the in-
tervention group and thus the mean could not be calculated
reliably from the median and IQR. Secondly, Robertson
et al. (2017) utilised a summary measure of anxiety, specif-
ically a change score rather than a mean score, which made
it incompatible for inclusion. Lastly, the study by (Turrado
et al. 2021) received a low-quality score and presented in-
adequate analytical data, leading to its exclusion from the
analysis. Moreover, no sub-group analysis was done due to
insufficient data.

00
I

01

N,

z

Ugras 20238 s 22,5

Standard Error
03

04

Hendricks 2020 ©
T

T T T
-15 -1.0 05 0.0 05 10

‘Standardised Mean Difference
FIGURE 4 | Funnel plot of VR interventions compared with the
control group for perioperative anxiety in adults after Leave-One-Out
analysis.

3.3.2 | Secondary Outcomes

3.3.2.1 | VR Adverse Effects. The adverse effects of VR
were evaluated in two studies (Baytar and Bollucuoglu 2021;
Turrado et al. 2021), but no specific assessment tool was used.
In Baytar and Bollucuoglu (2021), the VR group consisted of 58
participants who were asked to report any instances of head-
ache, dizziness, or nausea. Similarly, Turrado et al. (2021)
recruited 40 participants who were asked to report any adverse
effects experienced in general. The results showed that only
two participants, one from each study, reported mild dizziness.
The duration of the VR session in both studies was comparable,
which was 15min in Baytar and Bollucuoglu (2021) and 16 min
and 34sin Turrado et al. (2021).

3.3.2.2 | Stress Level. The effects of VR on stress lev-
els were evaluated in two studies using 100-point VAS scores,
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and their findings varied (Bekelis et al. 2017a; Yang et al. 2019).
Bekelis et al. (2017b) reported a significant difference in pre-
operative stress levels between groups (difference:—41.7; 95%
CI: —=33.1 to —50.2; p<0.01). In contrast, Yang et al. (2019) did
not find a significant difference in median preoperative stress
scores (VR: 40, 20.0-65.0 vs. control: 50, 22.5-70.0; p=0.237).
However, they did observe a significant difference in median
postoperative stress scores, with the VR group showing lower
scores than the control group (VR: 15, 2.5-37.5 vs. control: 30,
30.0-50.0; p=0.012).

3.3.2.3 | Preparedness Level. Two studies evaluated
the effects of VR on preparedness for surgery using VAS
scores, and their findings differed (Bekelis et al. 2017a; Yang
et al. 2019). Bekelis et al. (2017a) reported a significant difference
in preparedness levels, indicating that the VR group had higher
scores compared to the control group (difference, 32.4; 95% CI,
24.9-39.8; p<0.01). However, Yang et al. (2019) did not find a
significant difference in median preparedness scores between
the groups (VR: 90, 70-100 vs. control: 80, 70-90; p=0.145).

3.3.2.4 | Postoperative Pain. Two studies, conducted by
Bekelis et al. (2017a) and Yang et al. (2019), examined the effects
of VR on postoperative pain using VAS (Bekelis et al. 2017a;
Yang et al. 2019). Both studies reported no significant difference
in pain scores between the control group and the VR group. In
the Yang et al. (2019) study, the median pain scores were simi-
lar in both groups (VR: 30, 12.0-49.0 vs. control: 30, 12.0-48.5;
p=0.265). Similarly, Bekelis et al. (2017a) found no significant
difference in pain scores between the two groups at 24h after
surgery (—1.3; 95% CI, —4.2 to 6.8; p=0.99) and at 30days after
surgery (—1.3; 95% CI, —4.2 to 6.8; p=0.92).

3.3.2.5 | Patient Satisfaction. Four studies examined
the effects of VR on perioperative patient satisfaction and consis-
tently showed the effectiveness of VR in enhancing satisfaction
levels (Baytar and Bollucuoglu 2021; Kapikiran et al. 2022; Yang
et al. 2019). Different assessment tools were used, including VAS
satisfaction (Bekelis et al. 2017a; Yang et al. 2019), the Evalu-
ation du Vécu de I'Anesthesie Generale (EVAN-G) satisfaction
score (Bekelis et al. 2017a) and the Newcastle Satisfaction with
Nursing Care Scale (NSCS) (Kapikiran et al. 2022).

Bekelis et al. (2017a) assessed satisfaction twice, preoperatively
using only VAS and within 24h postoperatively using both
VAS and EVAN-G. The results showed a significant increase
in perioperative satisfaction for the VR group compared to the
control group, with a higher EVAN-G score (difference: 20.0;
95% CI: 16.6-23.3) and VAS score (difference: 33.2; 95% CI:
25.4-41.0) in favour of VR. Similarly, Yang et al. (2019) assessed
satisfaction using VAS before and after surgery. Consistently,
the VR group reported higher median satisfaction scores than
the control group, both preoperatively (VR: 95; 90.0-100.0 vs.
Control: 85;70.0-96.0, p=0.016) and on the third day postoper-
atively (VR: 95; 90.0-100.0 vs. Control: 85; 70.0-97.5, p=0.010).
Moreover, Kapikiran et al. (2022) reported a statistically sig-
nificant increase in the mean satisfaction score among the VR
group, measured 36h before surgery (pre-test) and 72h after
surgery (postest) using NSCS (p=0.000, t=1.214). The study
also reported a moderately negative correlation between anxiety
and satisfaction (r=-0.613, p=0.000). Moreover, in the study

of Baytar and Bollucuoglu (2021), the participants were asked
to rate their satisfaction with the VR experience using a simple
scale ranging from “very satisfied” to “unsatisfied.” The find-
ings showed that 90% of the participants were satisfied with
their VR experience and expressed a desire to use VR again in
future surgeries.

3.3.2.6 | Length of Hospital Stay. Three studies exam-
ined the effects of VR on hospital stay (Hendricks et al. 2020;
Kapikiran et al. 2022; Turrado et al. 2021). Kapikiran et al. (2022)
found that VR significantly reduced the length of hospital stay
in transplant surgery patients (y*=7.51, p=0.000, F=2.154).
Conversely, Hendricks et al. (2020) reported no significant dif-
ferences in hospital stay groups for cardiac surgery. Similarly,
Turrado et al. (2021) reported no significant differences in
length of hospital stay between the two groups, with median
stay 3.1days (95% CI, 2.3-4.8 days) for patients who underwent
colorectal surgery.

3.3.2.7 | Other Outcomes. Two studies investigated
the effects of VR on several clinically relevant outcomes, includ-
ing preoperative anxiolytic administration usage, difficulty
of intubation, post-operative nausea (Hendricks et al. 2020)
and rate of complications (Turrado et al. 2021). In the study
by Hendricks et al. (2020), although there was a reduction in
the usage of preoperative anxiolytic administration in the VR
group compared to the control group, this difference did not reach
statistical significance (p=0.08). No significant differences
were identified between the two groups regarding the difficulty
of intubation and postoperative nausea. Turrado et al. (2021)
reported that there were no significant differences in complica-
tion rates between groups (VR: 5.17% vs. Control:5.88%).

4 | Discussion

This review aimed to evaluate the effectiveness of VR interven-
tions in reducing perioperative anxiety among adult elective sur-
gical patients. While studies have shown a positive impact on
anxiety reduction and patient experience in paediatric patients
(Simonetti et al. 2022), there is limited research on the effective-
ness of VR in adults. Addressing this research gap is crucial be-
cause preoperative anxiety is highly prevalent in adults (Abate
et al. 2020) and can result in significant postoperative compli-
cations (Celik and Edipoglu 2018; Sobol-Kwapinska et al. 2016).

A total of eleven studies were deemed eligible for inclusion in
this review, eight RCTs (Bekelis et al. 2017a, 2017b; Hendricks
et al. 2020; Keshvari et al. 2021; Robertson et al. 2017; Turrado
etal. 2021; Ugraset al. 2022; Vogt et al. 2021; Yang et al. 2019) and
three quasi-experimental studies (Baytar and Bollucuoglu 2021;
Ganry et al. 2018; Kapikiran et al. 2022). During the qual-
ity assessment process, one study (Turrado et al. 2021) was
identified as low quality and subsequently excluded from the
meta-analysis.

The review findings suggest that VR interventions hold promise
as a potential strategy for reducing perioperative anxiety among
patients. The use of VR for both educational and distraction pur-
poses showed positive results in alleviating anxiety. Most stud-
ies (9/11, 82%) reported a significant reduction in preoperative
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anxiety when VR was used. A meta-analysis, which included
four studies, was conducted as part of this review, revealing a
small effect size in terms of reducing preoperative anxiety (SMD
—0.29, 95% CI —0.83 to 0.24) based on the subjective measure-
ments. However, the results did not reach statistical significance.
This lack of statistical significance can be attributed to the sub-
stantial heterogeneity observed among the included studies, in-
dicating variations in study design, participant characteristics,
VR interventions and outcome measures. These differences may
have contributed to the inconsistency in the findings and lim-
ited the ability to draw definitive conclusions. While there is an
indication of a potential benefit of VR interventions in reducing
perioperative anxiety, the variability in the findings emphasises
the necessity for future research with standardised methodolo-
gies and larger sample sizes to provide more conclusive evidence.

Almost half of the included studies in this review examined
various hemodynamic parameters to assess the impact of VR
interventions. Consistently, heart rate showed significant alter-
ations, indicating that VR had an effect on heart rate (Baytar
and Bollucuoglu 2021; Keshvari et al. 2021; Ugras et al. 2022).
However, the effects on other hemodynamic parameters, such
as blood pressure, respiratory rate and oxygen saturation, were
either minimal or inconsistent across the studies. This suggests
that VR interventions may not directly influence these specific
hemodynamic parameters significantly in the perioperative care
context. Regarding biochemical markers, the findings suggest
that VR interventions may have a measurable impact on certain
markers, such as galvanic skin response (Robertson et al. 2017)
and salivary cortisol levels (Ganry et al. 2018), indicating a po-
tential physiological response to VR.

Despite the limited changes in hemodynamic parameters, the
participants reported high satisfaction with VR interventions.
Their subjective experiences and perceptions of VR interven-
tions were generally positive, as indicated by consistently high
levels of reported satisfaction across the studies that assessed
the satisfaction levels (Baytar and Bollucuoglu 2021; Kapikiran
et al. 2022; Yang et al. 2019). This highlights the value that par-
ticipants found in using VR to reduce anxiety and enhance their
overall perioperative experience, even if the objective changes in
hemodynamic parameters were not significant.

4.1 | Border Application of VR in Healthcare

The application of VR in healthcare settings, such as dentistry,
oncology and general medical procedures, has gained attention.
In dentistry, VR has emerged as a promising approach to address
pain experienced by patients during dental treatments. A meta-
analysis incorporating ten studies, including eight involving
paediatric and two adult patients, demonstrated that VR was an
effective distraction technique, resulting in a significant reduc-
tion in pain levels (SMD —0.82, 95% CI —1.42 to —0.22) among
paediatric patients. However, the findings did not reach statis-
tical significance in the adult population (SMD —0.67, 95% CI
—1.58 to 0.24) (Lépez-Valverde et al. 2020). Similarly, for anxiety
experienced during dental treatments by both paediatric and
adult patients, the results did not show statistical significance
(Lopez-Valverde et al. 2020). In oncology, a systematic review
and meta-analysis of six studies demonstrated that immersive

VR interventions are effective in reducing pain (SMD —1.08,
95% CI —1.65 to —0.51) and anxiety (SMD —1.86, 95% CI —2.98
to —0.73) among children and adolescents undergoing standard
oncologic care procedures (Czech et al. 2023). In the field of
medical procedures, VR has gained traction as a potential in-
tervention as well. Smith et al. (2020) conducted an extensive
systematic review involving 18 studies that focused on the use of
VR as an analgesic and anxiolytic tool in an inpatient setting, in-
cluding both children and adults. The findings from the review
revealed that a significant 67% of the studies reported reduc-
tions in pain when VR was used, indicating its efficacy as a pain
management strategy. Moreover, 50% of the studies highlighted
significant reductions in procedural anxiety, underscoring the
potential of VR in alleviating anxiety during medical proce-
dures (Smith et al. 2020).

4.2 | Safety and Adverse Effects VR

This review found that the adverse effects of VR interventions
in perioperative care were generally minimal, with only a few
participants reporting mild dizziness. This aligns with previ-
ous studies conducted with paediatric and adolescent patients,
which also reported few side effects such as motion sickness or
fatigue associated with the use of VR (Dascal et al. 2017; Ridout
et al. 2021). However, it is important to note that the assessment
of adverse effects specifically related to VR interventions was
limited in the included studies, with only two studies address-
ing this aspect. Furthermore, the tools utilised for evaluating
adverse effects were not explicitly specified or validated. Hence,
there is a need for more comprehensive and standardised assess-
ment methods to accurately evaluate and monitor the potential
adverse effects of VR interventions in perioperative care.

4.3 | Limitations and Future Directions

The overall completeness and applicability of evidence regard-
ing the effectiveness of VR in reducing perioperative anxiety in
adult surgical patients may have some limitations. Firstly, the
number of available studies on this specific topic may be limited,
which could affect the comprehensiveness of the evidence base.
Additionally, there are variations in study design, sample size,
patient characteristics, VR interventions and outcome measures
among the included studies, which could limit the generalisabil-
ity of the findings. Moreover, the majority of the studies focused
on elective surgical patients, and the results may not be applica-
ble to patients undergoing emergency or high-risk surgeries. The
duration and timing of the VR interventions also varied across
studies, and the optimal timing and duration for maximum ef-
fectiveness are yet to be determined. Furthermore, most studies
primarily relied on self-reported measures of anxiety, and ob-
jective measurements were limited. In addition, all surgical pa-
tients were included regardless of their anxiety levels, with only
one quasi-experimental study screening patients based on mod-
erate to high levels of preoperative anxiety for the VR session
(Ganry et al. 2018). Screening patients for their anxiety levels
before including them in the VR intervention helps ensure that
the study focuses on individuals who may benefit the most from
anxiety reduction strategies. By including patients with mod-
erate to high levels of preoperative anxiety, the effectiveness of
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VR interventions can be evaluated in a targeted sub-group. This
approach allows for a more precise assessment of VR's impact
on anxiety levels and provides insights into its benefits for those
with higher anxiety levels. Additionally, screening helps ensure
appropriate support is provided to those who may require addi-
tional assistance in managing their anxiety during the periop-
erative period.

The study overview reveals several potential biases that need to
be considered. Three out of the eight included RCTs had unclear
allocation concealment, raising concerns about selection bias.
Furthermore, due to the nature of the VR intervention, blinding
of participants was not feasible, introducing the potential for per-
formance bias. Participants’ expectations and beliefs about the
intervention could influence their reported outcomes. However,
implementing blinding procedures for outcome assessors and
data analysts can still help reduce detection bias. Nevertheless,
half of the included studies did not provide clear information
about whether the outcome assessors were blinded to treatment
assignment, introducing the risk of bias in outcome assessment.
Clear reporting and implementation of blinding procedures for
outcome assessors are crucial to minimise bias and maintain the
objectivity of outcome measurements in future studies.

5 | Conclusion

The reviewed studies present a contrasting body of evidence re-
garding the effectiveness of VR in reducing preoperative anxiety
and enhancing patient satisfaction in surgical settings. While
80% of studies demonstrated significant results, others failed to
find significant effects. These divergent findings, coupled with
the heterogeneity among the studies, make it challenging to
draw a clear and definitive conclusion. The limitations observed
in the reviewed studies, such as small sample sizes and the lack
of standardised measures for anxiety assessment, highlight
the need for more well-designed research in this area. Future
studies should consider incorporating larger sample sizes and
utilising standardised measures to ensure consistency and com-
parability across studies. Furthermore, it is essential to address
the variations in VR interventions and the duration of exposure
to determine optimal protocols for anxiety reduction. Despite
the limitations, the potential benefits of VR in surgical settings
cannot be dismissed. The positive findings regarding reduced
preoperative anxiety and increased patient satisfaction provide
valuable insights. However, caution should be exercised in inter-
preting these results due to the limitations and inconsistencies
observed. To provide more robust evidence on the effectiveness
of VR, researchers, healthcare professionals and technology de-
velopers should collaborate to conduct rigorous studies that ad-
here to standardised methodologies. By addressing the existing
limitations and building upon the promising findings, a clearer
understanding of the role of VR in reducing perioperative anxi-
ety and enhancing patient satisfaction can be achieved.
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