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Effect of using virtual reality to 
manage needle phobia in adults 
undergoing medical procedures: 
A rapid review
Abstract
Background: Needle phobia, also known as blood–injection–injury (BII) 
phobia, is a severe form of needle fear that affects from 20 to 50 per cent of 
adolescents, 20 to 30 per cent of young adults and less than 5 per cent of 
the older adult population. When faced with venepuncture, approximately 
75 per cent of patients with needle phobia will undergo an extreme 
physiological response which can lead to a vasovagal or fainting episode. An 
emerging therapy for medical phobias is the use of virtual reality, a three-
dimensional environment generated by a computer that creates a sense of 
immersion.

Aim: To evaluate the effect of virtual reality on the severity of patient fear or 
anxiety induced by needle phobia during medical procedures.

Methods: We employed the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) guidelines to identify studies that used virtual 
reality to treat or manage needle phobia in adult patients. Two reviewers 
assessed each article with a third reviewer to resolve disagreements. We 
searched Medline, Embase, PsycINFO, PubMed and Web of Science from 
inception to search date. Articles were included if they contained original 
research and used virtual reality to treat or manage needle phobia in adult 
patients.

Results: Five articles were included – two randomised controlled trials 
(RCTs) that used virtual reality exposure therapy for the treatment of needle 
phobia in adults, one cross-sectional study examining reduction of dental 
anxiety using virtual reality, and two case studies that used virtual reality 
as a distraction therapy in adults, one for an adult with needle phobia and 
another for an adult with needle induced dental phobia.

Conclusion: We found a paucity of research into virtual reality as either 
a treatment for needle phobia or as a distraction modality in adult 
patients. Further research is required to contribute to the evidence on the 
effectiveness of virtual reality as management or treatment for needle 
phobia.

Keywords: virtual reality, virtual reality exposure therapy, VR, VRET, needle 
phobia, BII, blood injection injury
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Introduction
Needle phobia, also known as 
blood–injection–injury (BII) phobia, 
is a severe aversion to needles1. It is 
a heightened fear of injections and 
transfusions such that the patient 
actively avoids undergoing any 
procedure that involves exposure 
to needles or injections2 and the 
sight of a needle can trigger adverse 
physiological responses3. Needle 
phobia has also been associated 
with avoidance of vaccinations, 
diagnostic tests and treatment of 
both acute and chronic conditions4. 

Approximately 75 per cent of patients 
with needle phobia will undergo 
an extreme physiological response 
when faced with venepuncture and 
will experience symptoms such as a 
physiologically significant increase 
in heart rate and blood pressure 
followed by a response reversal 
leading to a vasovagal or fainting 
episode5. In his seminal work on 
needle phobia, Hamilton6 analysed 
patient case studies and reported 23 
deaths attributed to needle phobia–
related vasovagal episodes. Although 
these deaths were attributed to 
the patients having a previously 
compromised cardiovascular system, 
such as atherosclerosis or impaired 
sinoatrial or atrioventricular 
node that resulted in ventricular 
fibrillation or asystole, the deaths 
were catalysed by needle phobia6.

The prevalence of needle phobia 
in the general population is 
dependent on age. It ranges from 20 
to 50 per cent in adolescents, aged 
10 to 19 years, and 20 to 30 per cent 
in adults aged 20 to 40 years4. The 
percentage of patients with needle 
phobia decreases with advancing 
age at a rate of 8.7 per cent per 
decade with an overall prevalence of 
less than five per cent in the ageing 
population4. Despite the lower rate 
of needle phobia in older patients, 
the impact is magnified because of 
age-related morbidity7. 

Management strategies for 
needle phobia include use of 
benzodiazepines, sedation, topical 
anaesthetic agents and hypnosis8,9. 
Each of these strategies has 
its benefits and limitations. For 
instance, topical anaesthetic agents 
reduce needle-related pain; however, 
they require time and have clinical 
implications10. Benzodiazepines 
and sedation are effective for 
reducing anxiety but require medical 
supervision and monitoring8. Other 
therapeutic options such as virtual 
reality need to be explored.

Virtual reality is an emerging 
innovative therapy for medical 
phobias and is typically defined 
as an artificial three-dimensional 
environment generated by a 
computer that creates a sense of 
immersion by transporting the user 
to an interactive environment11. 
The patient’s presence in the 
environment is generated via visual 
stimuli in a head-mounted display 
that tracks head motion and displays 
images or video footage that move 
around in the virtual space which, 
combined with audio, gives the 
patient a sense of presence in this 
simulated environment12. Virtual 
reality works for phobias as either 
a method of distracting the patient 
or as a method of exposure13. Virtual 
reality exposure therapy (VRET) has 
been successfully used as treatment 
for specific phobias such as fear 
of falling, fear of flying and social 
anxiety14–16.

Review question
This is a rapid review of virtual 
reality as an intervention method for 
needle phobia in adults undergoing 
medical procedures requiring the 
use of a needle, such as injections or 
venous access. The primary question 
is ‘What is the effect of virtual 
reality on the severity of patient 
experienced–fear or anxiety induced 
by needle phobia during medical 
procedures?’

Secondary review questions are:

• What types of virtual reality 
technology are being used and 
how are they being used, i.e. as 
exposure or distraction therapy?

• What are the characteristics of the 
patients who use virtual reality, i.e. 
age, gender?

• What, if any, are the characteristics 
of the patients who benefit the 
most from virtual reality?

• What, if any, are the side effects 
of using virtual reality and what, if 
any, are the characteristics of the 
patients who react negatively to 
virtual reality?

Methods
This review complied with the 
Preferred Reporting Items for 
Systematic reviews and Meta-
Analysis (PRISMA) framework. This 
study is registered with PROSPERO 
registration number CRD42021285261.

Unlike systematic literature 
reviews and meta-analyses, there 
is no universally recommended 
methodological framework for rapid 
reviews. Haby et al.17 recommend 
that authors of rapid reviews outline 
their methods to enable readers to 
make a quality assessment. Rapid 
reviews draw from components of 
other forms of review18. This rapid 
review was performed following the 
framework for literature reviews 
outlined by Peters et al.19 and Arksey 
and O’Malley20, that has four steps:

1. identifying the research question

2. identifying relevant studies

3. selecting studies to include

4. extracting and charting the 
results.

Additional steps were also 
undertaken to reduce bias and 
increase the outcome of the rapid 
review, as per Pluddeman et al.21, 
including publishing the protocol in 
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a peer-reviewed journal22, verifying 
all studies, having a second reviewer 
appraise risk of bias and quality, and 
using detailed appraisal tools.

1. Identifying the research 
question

This rapid review investigated 
the application of virtual 
reality for the treatment and/or 
management of needle phobia 
in patients undergoing medical 
procedures involving a needle. The 
question was framed around the 
PICOS (participants/population, 
intervention, comparators, outcomes, 
study type) format23 as follows:

• Participants – adults, aged over 
18 years.

• Intervention – virtual reality.

• Comparators – no virtual reality, 
placebo, another intervention, 
standard care.

• Outcomes – severity of fear 
or anxiety experienced by the 
participants.

• Study type – all types of study 
design.

2. Identifying relevant 
studies

A concept map incorporating 
medical subject heading (MeSH) 
terms and keywords was created 
by CG and TR, in consultation with 
a research librarian, to assist with 
defining the search terms (see 
Table 1). Five databases, Medline, 
Embase, PsycINFO, PubMed and 
Web of Science were searched 
from inception to the 18 July 2023. 
In addition, a hand search of 
bibliographic references of included 
publications was undertaken to 
identify potential additional articles 
that met the inclusion criteria. 

The search was conducted 
independently by CG under the 
guidance and supervision of TR 
and IB. The resulting list of titles 
and abstracts was imported into 
Endnote X9™ and duplicates were 
automatically removed by Endnote 
before manual deduplication was 
carried out. All articles were then 
imported into Covidence24, an online 
tool, for screening. 

3. Study selection
Study screening and selection 
were performed by two reviewers 
(CG and TR) who independently 
performed title and abstract 
screening for relevance. In the first 
instance, disagreements between 
the two independent reviewers 
were resolved by consensus, 
while IB acted as an adjudicator 
of disagreements if consensus 
could not be reached. If relevance 
could not be determined from the 

Table 1: Concept map

Concept 1:  
Population

Concept 2:  
Intervention (virtual 
reality)

Concept 3:  
Condition (needle 
phobia)

adult (MeSH term) virtual reality  
(MeSH term)

virtual reality  
exposure therapy 
(MeSH term)

belonephobia  
(MeSH term)

aichmophobia 
(keyword)

blood injection injury 
(keyword)

needle fear (keyword)

phobia, needle 
(keyword)

phobia, injection 
(keyword)

trypanophobia 
(keyword)

Table 2: Search criteria

Inclusion criteria Exclusion criteria

Original research articles about 
using virtual reality for the 
treatment or management of needle 
fear or related phobias

Articles exclusively about needle 
phobia in children or paediatric 
participants (participants under 18 
years of age)

Articles about research involving 
adult participants

Articles either written in or 
translated into English
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title and/or abstract, screening 
progressed to the full article. Next, 
the full texts of articles deemed 
to have relevant titles or abstracts 
were retrieved and assessed for 
inclusion against a priori criteria for 
inclusion and exclusion (see Table 2). 

4. Extracting and charting 
the data

The primary author, CG, was 
responsible for data extraction 
under the supervision of TR. Data 
extraction included:

• Study characteristics – the year 
and country of publication, study 
design and setting, main study 
findings.

• Intervention – the identified 
treatment or management with 
virtual reality and types of virtual 
reality equipment used.

• Population – adults with symptoms 
or clinical diagnosis of needle 
phobia. 

• Participant characteristics – age, 
gender, medical procedure.

• Outcomes – including anxiety 
levels, blood pressure (BP), heart 
rate (HR), vasovagal response, 
qualitative experience and 
feedback.

• Side effects – any unintended 
consequences of using virtual 
reality, including symptoms of 
motion sickness. 

5. Study quality appraisal 
and risk of bias

Risk of bias of included studies was 
assessed with the Cochrane risk of 
bias tool, for randomised controlled 
trials (RCTs)25, and Joanna Briggs 
Institute Critical Appraisal Checklists 
and transferability to different 
contexts26,27, for all non-RCT studies. 
Primary assessment was performed 
by CG with TR providing supervision 
and secondary independent 
appraisal to ensure reliability.

6. Data analysis and 
synthesis

Data from the included studies were 
first summarised using a descriptive 
narrative framework to capture the 
context and content of the research 
landscape. This narrative synthesis 
allows for a nuanced interpretation 
of included study outcomes, 
contextualising them within the 
broader scope of the existing 
literature. In doing so, we elucidated 
key trends, identified gaps and 
presented an organised summary 
that offers a cohesive understanding 
of the use of virtual reality in the 
management of needle phobia in 
adult patients undergoing medical 
procedures involving needles.

In addition to the descriptive 
narrative, we also conducted a 
pooled data analysis on data 
obtained from RCTs included in this 
review. This quantitative synthesis 
serves to aggregate findings to 
generate more robust conclusions 
than could be provided by an 
individual RCT. The analysis aids 
in clarifying the effectiveness of 
virtual reality interventions or 
treatments and offers insights that 
individual studies may lack due 
to limited sample sizes or varied 
methodologies.

Results
An electronic search of five 
databases returned 1477 titles and 
abstracts and one from snowball 
search. After automatic and manual 
duplicate removal, 978 records were 
screened for relevance and the full 
texts of 30 records were assessed for 
eligibility. Five unique studies met 
the inclusion criterion for this review 
(see Table 3).28–32 This is represented 
in Figure 1 as the PRISMA flow 
diagram.33

Risk of bias and quality 
appraisal assessments
Risk of bias assessments, 
transferability assessments and 
quality appraisals were undertaken 
for all the identified studies. The 
RCTs were assessed using the 
revised Cochrane risk of bias tool for 
randomised control trials, version 
two (RoB 2)25. Table 4 shows the 
results of the assessments for each 
domain. Both RCTs scored some 
concerns during the risk of bias 
assessment, this is due to the study 
design and the participants being 
aware of which intervention they 
were allocated to.

The non-RCTs were all assessed 
using the Joanna Briggs Institute 
(JBI) checklists and the results 
are presented in Table 5. All the 
studies recorded high transferability, 
meaning that the findings are 
generalisable to other settings, 
populations and contexts. The 
studies scored a yes in each domain 
of their respective checklists with 
the exception of confounding factors 
and adverse events as outlined in 
Table 5. The completed checklists are 
included as supplementary materials. 

Included studies were few and widely 
varied in their design. Also, potential 
data errors were identified in one of 
the RCTs28. Consequently, results are 
presented as a critical appraisal and 
narrative of each individual study 
and a combined synthesis.

Jiang et al.28 conducted a pilot study 
that assessed the effectiveness of 
a single session of virtual reality 
exposure therapy for BII phobias. 
The study randomly allocated 
forty-three participants to either 
an intervention or a waitlist 
control group. Participants were 
aged between 18 and 48 years and 
diagnosed with either sub-clinical or 
clinical BII phobia. 
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Records identified (n=1478): 
• Medline: (n=117)
• Embase (n=358)
• PsycINFO (n=28)
• PubMed (n=345)
• Web of science (n=629)
• citation searching (n=1)

Records removed, marked as  
ineligible by automated tool  

(n=499)

Sc
re

en
in

g

Records screened  
(n=979)

Records excluded  
(n=949)

Reports sought for retrieval  
(n=30)

Reports not retrieved  
(n=0)

Reports assessed for eligibility  
(n=30)

Reports excluded (n=25)
• Not original research (n=10)
• Wrong population (n=8)
• Wrong interventions (n=4)
• Wrong outcomes (n=2)
• Wrong indication (n=1)

In
cl

ud
ed Studies included in review  

(n=5)

Figure 1: PRISMA flow diagram of paper selection process
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Table 3: Data extraction of included studies

Author (year) 
Country
Setting

Study 
design
Measure/s

Population and 
participant 
characteristics

Equipment 
used

Study outcome/s and 
side effects of using 
virtual reality Study limitations

Cheruvatoor et al.30 
(2021)

Malaysia

Penang International 
Dental College

cross-sectional 
study

HAM-A, 

176 participants (50% 
female) requiring 
endodontic therapy or 
tooth extraction, aged 
18–50 years.

Smart phone 
(underwater 
environment and 
music).

Exact type of virtual 
reality headset not 
reported.

Change in anxiety levels

Patients experience with the 
intervention

Physiological observations were not 
reported.

Virtual reality sickness was not 
reported.

Lack of control group.

Only one simulation used.

Jiang et al.28 (2020)

Australia

Single session of VRET 
at University of New 
South Wales, Sydney

RCT

MFS, MBPI, 
MDAS, ADIS-5, 
credibility and 
expectancy 
questionnaire

43 participants (81.4% 
female) with diagnosed 
clinical or sub-clinical BII 
phobia, aged 18–48 years 
(M = 23.44, SD = 6.42). 

Samsung Gear VR™ 
headset

Samsung Galaxy™ S7 
mobile smart phone

Dental Gear VR™ 
package

Change in participants’ medical fears 
(primary)

Participant expectations of treatment 
and rating of treatment rationale 
credibility (secondary)

Physiological observations were not 
reported. 

Virtual reality sickness was not 
reported.

A pilot study has a lower 
generalisability of findings.

The majority of participants were 
female (n=35, 81.4%), students 
(n=31, 72.1%) and of Asian descent 
(stated not specified).

Kunusoth et al.31 (2022)

India

Department of Oral 
and Maxillofacial 
Surgery, MNR Dental 
College and Hospital, 
Sangareddy

Case study

Patient-reported 
experience of 
extraction

1 female participant 
with phobia of local 
anaesthesia injection and 
history of traumatic tooth 
extraction experience 
during childhood, aged 
20 years.

Smart phone playing 
soothing video of 
patient’s choice 
through Irusu mini 
virtual reality headset.

Demonstrated the efficacy of virtual 
reality as a distraction for a patient 
with a dental phobia triggered by 
exposure to needles.

Blood pressure and heart rate were 
monitored but not reported.

Virtual reality sickness waws not 
reported.

None reported

Lacey et al.29 (2023)

New Zealand

Participants 
independently used 
a mobile health 
application combining 
self-guided virtual 
reality exposure and 
cognitive behaviour 
therapy

RCT

Severity 
Measures for 
Specific Phobia 
– Adults, PHQ9, 
FMS scale, Brief 
Fear of Negative 
Evaluation Scale

126 participants (80% 
female) with a fear of 
flying, heights, spiders, 
dogs or needles, aged 
18–64 years (M = 42.2 
years, SD = 13.2).

oVRcome™ app, 
a mobile health 
application used on 
smart phone.

Exact type of virtual 
reality headset not 
reported.

Change in phobia severity

Depressive symptoms

Symptoms of social phobia

Participant experience with the 
intervention

Physiological observations were not 
reported.

Virtual reality sickness measured 
(M = 3.3)

No diagnostic interview to confirm 
phobia.

COVID-19 lockdowns limited 
participant exposure to phobia.

Small number of participants in two 
phobias.

Meindl et al.32 (2019)

USA

Baseline and 
generalisation session 
in doctor’s office. VRET 
sessions completed in 
participant’s home.

Case study

Changing 
criterions 
design with 
generalisation 
probes

1 male participant with 
autism spectrum disorder 
(ASD) and a history of 
extreme needle phobia, 
aged 26 years.

Tzumi Dream Vision™ 
headset

iPhone 6s™ smart 
phone 

Customised software 
simulating a doctor’s 
office

Demonstrated the efficacy of a 
low‐cost VRET DRO in increasing 
compliance with blood-draw 
procedure for an adult with ASD who 
had a severe needle phobia.

Physiological observations were not 
reported.

Virtual reality sickness was not 
reported.

The changing criterion design could 
have been strengthened.

HAM-A = Hamilton anxiety rating scale, MFS = Medical Fear Survey, MBPI = Multidimensional Blood Phobia Inventory, MDAS = 
Modified Dental Anxiety Scale, ADIS-5 = Anxiety and Related Disorders Interview Schedule for Diagnostic and Statistical Manual 
of Mental Disorders 5th edition, BII phobia = blood–injection–injury phobia, M = mean, SD = standard deviation, VR = virtual reality, 
PHQ9 = Patient Health Questionnaire 9 – quick depression assessment, FMS scale = Fast Motion Sickness scale, VRET = virtual 
reality exposure therapy, DRO = 
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The outcomes of the Jiang et al. 
study28 suggest that single-session 
VRET may offer benefits in terms of 
reducing catastrophic cognitions 
and specific fears associated with 
BII phobia. However, it should be 
considered as a potential adjunct or 
preliminary step before traditional in 
vivo exposure therapy rather than a 
stand-alone treatment. Furthermore, 
some potential data errors were 
identified in the publication. In 
Table 3 of the study which showed 
observed means, standard 
deviations and effect sizes for the 
clinician-administered outcome 
measures, the mean and standard 
deviations columns presented the 
same figures. Without further data 

and considering these potential 
issues, the interpretation and 
generalisation of the study’s findings 
may be affected.

The study by Jiang et al.28 also 
found that between the baseline 
and one-week post-treatment 
the intervention group had 
improvements in BII phobia severity 
and the cognitions assessment 
coping score, as rated by clinicians, 
as well as a demonstrated decrease 
in their perceived likelihood of the 
negative experience during the 
needle exposure and the severity of 
any negative experience that could 
occur. These results are suggestive 
that single-session VRET was 

effective in reducing the participants’ 
needle fears.

Lacey et al.29 conducted a study 
that assessed the effectiveness 
of the mobile health application 
‘oVRcome™’ in treating specific 
phobias, including needle phobia 
among other common fears. The 
study was part of a two-arm, six-
week RCT. In the context of needle 
phobia, the study found that self-
guided use of the oVRcome™ app 
was effective in reducing the 
severity of symptoms. The active 
group, which used the app, showed 
a greater reduction in needle phobia 
severity compared to the waitlist 
control group. 

Table 4: Risk-of-bias assessment results for RCTs
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Jiang et al.28 Low High Low Low Low Low

Lacey et al.29 Low High Low Low Low Low

Table 5: Joanna Briggs Institute checklist results for non-RCTs

Study JBI checklist Transferability
Confounding 

factors Adverse event

Cheruvatoor et al.30 JBI Checklist for Analytical Cross-
Sectional Studies26 High No N/A

Kunusoth et al.31 JBI Critical Appraisal Checklist for 
Case Reports27 High N/A No

Meindl et al.32 JBI Critical Appraisal Checklist for 
Case Reports27 High N/A No

JBI = Joanna Briggs Institute, N/A = not applicable for the checklist
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The effect size for the needle 
phobia subgroup was small to 
moderate (Cohen’s d=0.266). This 
effect size underscores the practical 
significance of the intervention, 
suggesting that the oVRcome™ 
app had a noticeable impact on 
alleviating needle phobia symptoms. 
While the effect size is relatively 
modest, it is important to consider 
that even small to moderate 
reductions in phobia severity can 
have meaningful clinical implications 
for individuals struggling with 
needle phobia. Participants were 
assessed for virtual reality sickness 
using the Fast Motion Sickness tool 
(0: no motion sickness – 20: frank 
sickness) with a mean score of 3.3 
and no participants withdrawing due 
to sickness.

Collectively, these two RCTs 
underscore the potential of 
technology-based interventions 
in the treatment or mitigation of 
needle phobia symptoms. These 
findings offer promising avenues 
for enhancing the accessibility and 
effectiveness of treatments for 
individuals grappling with specific 
phobias. Despite this, the two 
studies have notable limitations, as 
outlined in Table 4.

Cheruvatoor et al.30 conducted 
a cross-sectional study looking 
at the use of virtual reality as an 
audio-visual distraction tool in 
the reduction of dental anxiety 
during local anaesthesia. The study 
recruited 176 patients undergoing 
endodontic therapy or tooth 
extraction. This study was included 
as needle exposure is an important 
reason patients experience dental 
fear.34–36 The authors evaluated 
participant perception of the use 
of virtual reality to reduce the 
level of dental anxiety during local 
anaesthetic injections.

The participants were introduced 
to the virtual reality headset and 
then completed the Hamilton 

anxiety rating (HAM-A) scale37. This 
scale consists of 14 questions, with 
each question scored from zero 
to five, for a score range between 
0 and 56. The participants then 
viewed a three-minute video 
on the headset while the local 
anaesthetic was administered, 
then the dental procedure was 
performed. Immediately after the 
dental procedure, the HAM-A was 
readministered, and a feedback 
questionnaire provided to the 
participant.

The primary outcome being 
measured was the change in anxiety 
levels as measured by the HAM-A 
scale before and after the virtual 
reality exposure. The mean anxiety 
score on arrival to the dental clinic 
was 3.73 (SD=3.226) and post-
intervention it had reduced to 1.80 
(SD=2.54, p <0.001). The authors 
articulated that these findings 
highlight the effectiveness of the 
intervention in reducing the levels 
of anxiety in patients with dental 
phobia.

The secondary outcomes of the 
study found that 62.1 per cent of 
participants felt that the virtual 
reality intervention was beneficial 
in reducing their levels of dental 
phobia and 59.7 per cent of 
participants would use virtual reality 
in future appointments. 

Kunusoth et al.31 conducted a single-
patient case study where virtual 
reality was used to manage dental 
anxiety during a tooth extraction. 
The patient was a 20-year-old 
female with an impacted molar 
who required dental surgery. Upon 
examination, the patient reported 
a traumatic tooth extraction during 
childhood and a phobia of local 
anaesthetic injection. 

The patient was counselled by the 
staff that the procedure would be 
pain free and asked to undertake 
meditation and deep breathing 
techniques. Once the patient relaxed, 

the procedure was attempted 
using musical and audio–visual 
distraction methods. This technique 
was unsuccessful, and the patient 
was required to be calmed again 
using peaceful conversation and 
meditation techniques.

Since seeing the syringe triggered 
anxiety in the patient, the virtual 
reality headset was used to alter 
their vision and distract them using 
a soothing video of their choice. The 
dental work was then undertaken 
with the patient being surprised 
after the procedure that the 
procedure was completed without 
pain. The patient’s heart rate and 
blood pressure were recorded 
before and immediately after the 
procedure. The authors reported 
that the virtual reality headset was 
highly effective in controlling the 
dental phobia for this patient, with 
the patient reporting that they were 
happy that the procedure had been 
completed without pain, increasing 
their confidence to undergo regular 
dental check-ups31.

Meindl et al.32 conducted a single-
participant case study where VRET 
was used to reduce needle phobia. 
The participant was a 26-year-old 
male diagnosed with both autism 
spectrum disorder and a moderate 
intellectual disability who required 
annual blood tests. Due to the 
participant’s severe needle phobia, 
venepunctures were normally 
conducted in a paediatric facility by 
five or more adults using physical 
restraint and no other patients 
in the facility at the time of the 
venepuncture. Before this study, an 
attempt that did not include virtual 
reality was made to desensitise 
the participant to needle exposure 
by using exposure therapy and 
differential reinforcement of other 
behaviours was undertaken that did 
not include generalisation to the 
doctor’s office.
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The study used a changing criterion 
design methodology to increase 
the participants’ compliance 
with venepuncture. Each session 
commenced with the therapist 
gathering the required equipment 
and concluded when a pre-
determined step was achieved or the 
participant demonstrated avoidance 
behaviour. When a targeted step 
was achieved the participant 
was rewarded with something 
to eat. On the other hand, if the 
participant exhibited avoidance 
behaviour the session was ceased 
and recommenced after one minute. 
One session was required without 
avoidance before the target step 
was increased. No more than four 
sessions were conducted per day. 
A total of 14 sessions were required 
for the participant to successfully 
complete all steps.

Upon completion of the 
desensitisation process, with all 
steps completed, generalisation was 
tested with four sessions conducted 
one week apart in the same 
environment but with a primary 
difference. In the first generalisation 
test the nurse who was present 
during the training process 
undertook a blood draw; in the 
second generalisation test, a new 
nurse undertook the blood draw; in 
the third, the patient’s other arm 
was used, and in the fourth and final 
test, a new therapist accompanied 
the participant. Finally, maintenance 
was assessed by a follow-up 
session one month after the fourth 
generalisation test. The patient 
maintained the improved level of 
compliance in the test settings 
and over time, and the authors 
concluded that virtual reality 
combined with exposure therapy 
may be an effective intervention for 
medical phobias.

Combined synthesis
The primary question being 
examined by this literature review 
was the effect of virtual reality on 
the severity of patient fear or anxiety 
induced by needle phobia during 
medical procedures. 

Jiang et al.28 and Lacey et al.29 
conducted RCTs and found virtual 
reality to be an effective exposure 
therapy in adult patients with 
needle phobia. Lacey et al.29 
used the Severity Measures for 
Specific Phobia – Adults, a self-
reporting measurement tool, and 
all participants reported a reduced 
level of anxiety (M = 15.1, SD = 
10.7). Meindl et al.32 conducted a 
successful single-participant case 
study of a patient with a diagnosis 
of autism spectrum disorder, finding 
that virtual reality combined with 
exposure therapy improved the 
patient’s compliance when having 
blood drawn. Combined with the 
findings of Jiang et al.28 and Lacey 
et al.29, these results suggest that 
virtual reality exposure therapy has 
the potential to be an effective tool 
in desensitising patients to their 
needle phobia.

Two of the five studies30,31 used 
virtual reality as a distraction 
therapy in the adult population 
and concluded that virtual reality 
could be used to reduce anxiety in 
dental patients. However, given that 
these studies were conducted in 
the context of dental care, it is not 
clear if the findings are transferrable 
to medical care. The lack of studies 
in other related areas presents the 
opportunity to translate the findings 
and experiences with virtual reality 
from dental care to different medical 
contexts, especially considering the 
common component of needle fear.

The secondary review questions 
we examined involved the types 
of virtual reality technology that 

were used, in terms of hardware 
and software. While all the studies 
used smart phones connected to 
virtual reality headsets, the software 
chosen by researchers was different 
in each study. The commonality 
of using mobile phones may be a 
result of the relatively low cost and 
availability of this technology. This 
implies that out of the myriad of 
virtual reality technologies on the 
market, no one option stood out 
as superior in terms of benefits to 
the patients. This has implications 
for practice and future studies 
to consider the different headset 
options and their impact on patient 
experience.

In summary, three of the studies28,29,32 
used virtual reality for VRET, with 
positive results in reducing patient 
fear and anxiety. These collective 
results suggest that VRET could be 
a successful therapy for patients 
with needle phobia. Two studies 
used virtual reality as a distraction 
therapy and found it to be an 
effective method of distraction for 
adults undergoing a needle-based 
procedure. Although further research 
is needed, overall, there is potential 
for virtual reality interventions to 
reduce needle phobia.

Discussion
The purpose of this rapid review was 
to investigate the effect of virtual 
reality on the severity of patient 
fear or anxiety induced by needle 
phobia during medical procedures. In 
addition, we examined the types and 
characteristics of the virtual reality 
systems that are in use, any side 
effects of virtual reality therapy and 
the characteristics of the patients 
who used or derived benefit from 
virtual reality for needle or needle-
related phobias.

Only five journal articles were 
identified as meeting the inclusion 
criteria. Two of them described 
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using virtual reality as part of 
VRET for treating needle phobia. 
Exposure therapy encourages the 
confrontation of a feared stimulus 
with the aim of reducing the level of 
fear experienced38.

Exposure therapy is the most 
effective empirically supported 
treatment for several anxiety 
disorders, including acrophobia, 
agoraphobia, arachnophobia, fear 
of flying, dental phobia, fear of 
driving and fear of snakes39,40. It uses 
systematic and controlled exposure 
to phobic stimuli with the aim of 
adjusting the inhibitory processes 
of the prefrontal cortex during 
exposure and inducing structural 
changes in the hippocampus 
following successful therapy41. It 
is also highly effective without 
exposing the patient to the actual 
fear-inducing stimuli42. The downside 
to exposure therapy is the cost of 
setting up the individual exposure 
scenarios43. VRET sessions require 
one simulation to be created which 
can be used for multiple sessions 
and, if clinically appropriate, multiple 
patients.

Two of the publications included in 
this rapid review were case studies 
that used virtual reality either as a 
distraction therapy or in conjunction 
with exposure therapy. Only one 
of these case studies examined 
a patient specifically with needle 
phobia. No RCTs were identified that 
focused specifically on adults with 
needle phobia, highlighting gaps in 
this area. Only one cross-sectional 
study that examined the effect 
of virtual reality as a distraction 
for reducing the anxiety levels 
experienced by people undergoing 
dental procedures. A contributing 
factor that we identified during 
our search is that research into 
virtual reality for needle phobia in 
adults has only emerged as recently 
as 202028. Several studies were 

identified that researched virtual 
reality for paediatrics; however, 
research into using virtual reality 
with adults is only now emerging.

Several systematic reviews 
evaluating virtual reality as a 
method of distraction therapy 
were identified during this rapid 
review. The studies included in those 
systematic reviews were all excluded 
from this review as they related to 
paediatric patients; however, the 
systematic reviews indicated that 
virtual reality was an effective 
distraction modality in paediatric 
patients with needle phobia and 
this may be applicable to the adult 
population. 

A key point to note is the distinction 
between VRET and virtual reality–
based distraction therapy. Unlike 
VRET, distraction therapy does 
not focus on the treatment of 
the wearers’ phobia, it distracts 
the wearer from the pain or fear-
inducing stimulus. VRET is a longer-
term solution to the patient’s phobia, 
whereas distraction therapy is a 
potential solution to the acute 
clinical requirements of a situation 
where the patient is exposed to a 
phobic stimulus.

As a concept, distraction therapy 
has been previously studied for 
the management of BII and needle 
phobia in adults44–47; however, none 
of these studies used virtual reality 
as the means of distraction in 
the adult patient. Virtual reality is 
superior to traditional distraction 
therapy as it involves the wearer’s 
auditory and visual processing and, 
in theory, demands more attention 
than the traditional methods of 
distraction48,49. The participant’s 
sense of immersion in the virtual 
environment is increased by 
increasing the quality of the virtual 
reality headset50 and the addition 
of auditory stimulus51. Virtual reality 
has been found to be beneficial for 

medical procedures in adult patients 
including burn dressing changes52, 
minor procedures53,54 and medication 
injections55. It has been found to 
reduce the level of pain experienced, 
thereby reducing the amount of 
analgaesia required. As a result of 
the reduction in pain experienced, 
patient satisfaction levels have been 
increased.

One of the strengths of this 
rapid review is that we followed 
the PRISMA guidelines and the 
framework for literature reviews as 
outlined by Peters et al.19 and Arksey 
et al.20 with additional steps outlined 
by Pluddemann et al.21 to reduce bias 
and increase the outcome of the 
review. The PROSPERO registration 
and the rapid review protocol were 
published before conducting the 
review to increase the transparency 
of the findings. A possible limitation 
of this review is that the literature 
search was limited to five databases. 
It is possible that there are relevant 
publications in databases that were 
not searched.

Conclusions
Based on the studies identified, 
there is evidence, albeit limited, 
that virtual reality can alleviate 
the symptoms of needle phobia. 
We found a paucity of research 
about virtual reality as either a 
treatment for needle phobia or as a 
distraction therapy in adult patients. 
Most of the identified studies 
demonstrated benefits of virtual 
reality for needle phobia during 
dental procedures. A potential field 
of research exists for researchers 
as further research is required into 
the effectiveness of virtual reality as 
either a desensitisation procedure 
for treating needle phobia or a 
management technique for reducing 
fear and anxiety in the acute phase 
of needle exposure. Our team is 
conducting a feasibility study to 
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examine the use of virtual reality as 
a distraction therapy for a needle 
phobic patient during acute needle 
exposure.
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