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Abstract: Hemodialysis patients suffer from pain during arteriovenous fistula punctures. By distracting patients with immersive virtual 
reality (VR), this discomfort can be lessened. The aim of this study was to evaluate the perception of pain by patients undergoing 
arteriovenous fistula cannulation during hemodialysis in response to a 360-degree nature film that is viewed through virtual reality 
headsets. Material and Methods: A pre-test-post-test clinical investigation was conducted with 100 hemodialysis patients. During 
arteriovenous fistula cannulation, patients were placed in a virtual natural setting using the Oculus Quest 2 headset. To calm patients 
and visually block them from the cannulation process, the 360-degree VR film included a relaxing natural scene and tranquil background 
music. Results: There was a statistically significant difference in the mean pain score between the first and second sessions (Mean = 
4.79 vs. 2.65, p = 0.000). In the second session (n = 24, 24%), the proportion of patients experiencing moderate pain decreased 
significantly (p = 0.027) compared with the first session (n = 53, 53%). In both sessions, a somewhat positive association was observed 
between age and pain (Kendall's tau = 0.221, p = 0.016 in the first session, and 0.273, p = 0.004 in the second). In the initial session, 
a moderate connection (Eta = 0.317) was observed between occupation and pain. Conclusion: Patients on hemodialysis who used VR 
reported feeling less pain, which supports the technology's incorporation into routine hemodialysis care procedures. This emphasizes 
the ability of VR to improve hemodialysis patient care by encouraging a patient-centered approach to pain treatment. 
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Introduction 

End-stage renal disease (ESRD), the latter stage of chronic 

kidney disease (CKD), necessitates hemodialysis due to a 

marked decline in kidney function. For this treatment, permanent 

vascular access requires the establishment of an arteriovenous 

fistula (AVF). The primary cause of discomfort is the pain that is 

unavoidable when the needle is placed into the fistula. [1]. Three 

or four times a week, dialysis patients usually have to go through 

the pain of AVF cannulation. Hassan et al. [2] state that these 

individuals must endure ongoing discomfort. Also, this treatment 

is often unpleasant, especially for younger individuals [3]. 

According to Mirzaei et al. [4], an astonishing 50% of dialysis 

patients have expressed dissatisfaction with various types of 

pain, particularly those brought on by AVF cannulation. A study 

by Asgari et al. [5] reported that 47% of dialysis patients not only 

fear cannulation pain but also consider it to be the most stressful 

aspect of their treatment. According to Ibrahim et al. [3] and 

Aghbolagh et al. [6], up to 80% of patients report feeling 

moderate to severe pain during AVF cannulation. This 

underscores the importance of effective pain management 

strategies to enhance patient care and adherence.  

Although managing pain remains a crucial aspect of nursing 

care, no internationally recognized procedure has been 

developed to lessen the discomfort associated with cannulation 
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[7]. Local anaesthetics, cryotherapy, EMLA cream, and local 

thermotherapy have all been studied as potential remedies to 

reduce cannulation discomfort; however, their analgesic efficacy 

has not yet been established [4]. Problems with administering 

local anaesthesia include extended exposure periods, low 

absorption rates, the possibility of protracted allergic reactions, 

and skin irritation [8, 9]. Because pharmaceutical therapies have 

negative effects, are expensive [10], and cause drug tolerance 

[11], complementary medicine has grown in popularity as a way 

to alleviate pain [12]. This strategy has become more popular in 

the nursing care business due to its ease of use, minimal risk of 

side effects, and affordability compared with traditional methods 

[13, 14]. Recent research shows that distraction is one of the 

most effective non-pharmacological analgesic techniques for 

minimizing discomfort associated with invasive procedures [10, 

15]. 

Previous research on the potential benefits of adopting 

distraction strategies to lessen pain has proven that these 

methods can help people focus on less painful stimuli or alter 

how they perceive their pain. Rischer et al. [16] concluded that 

games, music, and Virtual Reality (VR) are just a few examples 

of immersive technologies that fall within the category of these 

techniques. Furthermore, an Iranian study found that when 
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visual and auditory diversions were employed to treat pain in 

older individuals, the former was more effective in lessening pain 

severity than the latter [6]. Similarly, Mokbel et al. [17] conducted 

a study across hemodialysis facilities and reported substantial 

reductions in pain intensity following an immersive VR 

intervention during an AVF puncture.  

VR is a potentially effective non-pharmacological treatment 

because it offers an immersive experience that helps patients 

feel less anxious and uncomfortable during medical procedures. 

The technology uses head-mounted displays to generate 

environments that arouse the senses, providing diversion and 

psychological escape. This distraction is necessary because 

research suggests that VR can significantly affect the brain's 

ability to process pain signals, thereby reducing pain perception 

[17, 18]. Moreover, Bergomi et al. [19] reported that virtual reality 

influences attention, emotion, concentration, memory, and other 

senses, directly or indirectly impacting pain perception and 

signalling.  

Nowadays, technology has a significant impact on day-to-

day living. Despite continuous discussion regarding the 

advantages and disadvantages of this technology, most people 

agree that it is one of the most significant sources of distraction 

[10]. VR has been shown to effectively reduce pain in a variety 

of settings, including pediatric dentistry [20], burn injuries [21], 

venipuncture in patients with cancer [22], and general adult pain 

[23]. The effectiveness of virtual reality in relieving pain remains 

uncertain because some studies have not revealed any 

discernible differences in this area [24, 25]. 

The short preview above shows that access to virtual reality 

for medical purposes has increased. Devices like the Oculus Rift 

and Samsung Gear VR have created new opportunities to 

enhance patient treatment outcomes and experiences. There is 

currently a lack of evidence demonstrating VR's benefits for 

various patient populations and medical procedures [26, 27]. VR 

offers a holistic approach to patient care by combining pain 

management with psychological support, rehabilitation, and 

patient education. Despite its potential, further scientific research 

is required to determine whether virtual reality and other 

diversionary techniques help treat pain. Theories like the gate 

control mechanisms suggest that distraction alters how pain 

signals are conveyed to the brain. 

Nevertheless, further investigation is required to identify the 

specific neurological processes implicated [28, 29]. VR allows 

patients with ESRD to improve their quality of life and adherence 

to therapy while reducing the discomfort associated with the 

procedure. The current study examined how patients undergoing 

arteriovenous fistula cannulation during hemodialysis 

experience pain in response to a 360-degree virtual reality film 

they watch through virtual reality headsets. The hypothesis of 

this study is that compared with receiving conventional care that 

refers to the regular hemodialysis process that does not involve 

any pain management measures, the same hemodialysis 

patients will have less pain during arteriovenous fistula puncture 

when they participate in the VR intervention, which involves 

watching a 360-degree virtual reality nature film through a virtual 

reality headset.  

Materials and Methods 

Design 

A pre-posttest design was employed in a single clinical 

setting to evaluate the usefulness of virtual reality 360-degree 

video for pain management. 

Participants 

The research was conducted from June to December 2023 

and included 100 hemodialysis patients from a university 

hospital in the northern West Bank of Palestine. Participants 

were chosen using a convenience sample method to ensure 

consistency with the study's aims. Eligibility criteria mandated 

that persons be aged between 18 and 80 years, demonstrate 

orientation to time, location, and person during data collection, 

and show fundamental literacy skills. Moreover, participants 

were required to possess unblemished skin at the cannulation 

site and to be devoid of psychological problems, diabetic 

neuropathy, and substance abuse. Exclusion criteria 

encompassed recent analgesic use within 24 hours before the 

session, unwillingness to participate, or unsuccessful 

venipuncture on the initial attempt. The sample size was 

calculated using G*Power 3.1.9.4 to achieve 80% power at a 

0.05 alpha level, ensuring statistical power and significance. The 

study was executed in the hemodialysis unit of the university 

hospital, where participants received evaluations and 

interventions following the study's systematic approach. 

Study Tools 

The research intended to evaluate pain perception during 

AVF cannulation by integrating traditional treatment methods 

with a VR distraction strategy executed throughout two sessions. 

During the initial session, participants had AVF cannulation 

according to standard clinical protocols without supplementary 

pain management interventions. Pain levels were assessed pre-

and post-procedure using the Numerical Pain Rating Scale 

(NPRS), with patients well briefed on the technique. The VR 

distraction approach was integrated during the second session. 

Prior to the treatment, participants donned a head-mounted 

display that enveloped them in a tranquil 360-degree natural 

setting, complemented by relaxing background music. The VR 

experience commenced 10 minutes prior to the puncture and 

persisted throughout the process, thereby obstructing the 

subjects from observing the cannulation. The pain was evaluated 

pre- and post-procedure utilizing the identical NPRS approach, 

and the study complied with rigorous infection control methods, 

including disinfecting the VR headsets with alcohol-based wipes 

after each use, per manufacturer guidelines.  

Participants in the VR intervention were immersed in a virtual 

world crafted to facilitate relaxation through a serene natural 

setting and ambient music. The VR headgear diminished pain 

perception by obstructing their view of the puncture. Immersion 

in the VR environment was characterized as achieving a 

profoundly engaged state within the VR when individuals 

detached from the physical environment and its sensory 

elements, including visual, auditory, and spatial stimuli. The 

objective of this immersive encounter was to achieve total 

sensory dislocation from reality to the artificial domain of the 

virtual environment, transcending mere distraction to forge a 

wholly new sensory experience.  

This study utilized the Numerical Pain Rating Scale (NPRS) 

for the subjective evaluation of pain intensity. Derived from 

McCaffery and Beebe [30], the NPRS is a well-established 

instrument noted for its ease of use and adaptability in clinical 

and research settings. The instrument is recognized for its 

validity and reliability, exhibiting favourable psychometric 
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characteristics described by Castarleans et al. [31] and Tsze et 

al. [32]. The NPRS exhibits a reliability coefficient (r = 0.97), 

hence reinforcing its resilience. The scale is linear from 0 to 10, 

with 0 denoting no pain and 10 signifying extreme agony. It 

categorizes pain intensity into four classifications: 0 for no pain, 

1-3 for mild pain, 4-6 for moderate pain, and 7-10 for severe pain. 

Pain levels were assessed before and during the intervention, 

facilitating a direct comparison between baseline and post-

procedure pain levels. The pre-constructed questionnaire 

utilized for data collection was modified from Mokbel et al. [17], 

comprising two sections: the first addressing demographic 

information, including age, gender, marital status, education, 

employment, income, smoking habits, and dialysis history, and 

the second assessing pain severity as quantified by the NPRS.  

The research adhered to a systematic protocol, with 

preliminary interviews to elucidate the study's aims and secure 

informed consent. Participants were informed of their rights 

during the interviews, including the option to withdraw from the 

study at any moment. Furthermore, the nursing staff was 

consulted to guarantee a collaborative atmosphere. The 

second phase entailed gathering sociodemographic and 

medical history data, requiring roughly 10 minutes per 

participant. The third phase entailed executing two sessions: 

the initial session, designated as the "No Intervention Day," 

adhered to conventional AVF puncture protocols, whereas the 

subsequent session, termed the "VR Intervention Day," 

integrated the VR distraction method. The VR experience, 

utilizing specialized headgear with goggles and headphones, 

commenced 10 minutes before the puncture and persisted 

throughout the process. Pain levels were documented post-

puncture in both sessions. In the evaluating phase, pain 

intensity scores were evaluated pre- and post-procedure, both 

with and without the VR intervention, utilizing the NPRS [17]. 

To maintain stringent infection control protocols, the VR 

headset's components were meticulously cleaned using 

alcohol-based wipes after each usage, following the 

manufacturer's recommendations. 

Procedural Overview 

The process comprises four essential phases: interviews, 

assessment, implementation, and evaluation. During Phase 1, 

qualified patients are identified, and informed consent is 

acquired. Furthermore, nursing personnel are involved to 

guarantee seamless execution. Phase 2 entails the collection of 

sociodemographic and medical history information, a procedure 

that requires roughly 10 minutes to finalize. In Phase 3, the 

intervention is executed over two sessions. During Session 1 (No 

Intervention Day), participants have a standard AVF puncture, 

and their pain severity is documented. During Session 2 (VR 

Intervention Day), patients don a VR headset while receiving the 

AVF puncture, and their pain severity is documented. In Phase 

4, pain intensity scores from both sessions are compared to 

evaluate the intervention's efficacy, and the VR components are 

cleaned and maintained for subsequent usage. 

Ethical consideration 

The study was approved by the institutional review board 

(IRB) of An-Najah National University (Ref. Nsg. April 2023/8. 

The Universal Trial Number (UTN) is U1111-1313-3108. Before 

the study, all patients were made aware of its goals, protocols, 

and their right to withdraw from the study at any time and for any 

reason. Participants provided verbal informed consent after 

being properly informed about the voluntary nature of their 

involvement and the strict confidentiality and privacy protections 

in place. To ensure thorough comprehension and adherence to 

the study protocol, the nursing staff of the dialysis unit underwent 

training. 

According to the World Medical Association Declaration of 

Helsinki, this study aimed to evaluate the potential benefits of VR 

technology for treating pain in patients receiving kidney dialysis 

in compliance with the guidelines outlined in the research 

involving human subjects. The participants were fully informed 

about the technology's benefits, drawbacks, and limitations, and 

their consent was requested to ensure that they understood both 

the purpose and their role in the study. Procedures were 

implemented to protect private information and prevent any 

unfavorable impacts from VR therapy; a coding system was used 

to ensure anonymity. The An-Najah National University Hospital 

research committee formally approved the study's ethical 

compliance, and the study upheld transparency in all procedures 

and conclusions.  

 

Statistical analysis 

The Statistical Package for Social Sciences Software 

(SPSS) Version 23 was used for data analysis. The researcher 

conducted descriptive statistics (Frequencies, Percentages, 

Means, and Standard Deviations) for all studied variables, 

indicators, parameters, and measurements related to the study. 

The following statistical tests were used to analyze the results 

and test the research hypotheses assuming that the P-Value ≤ 

0.05 is considered significant: Paired samples t-test was used to 

test the differences between the means of the pain scale scores 

in the first session after canulation and the mean score of the 

second session after virtual reality. The Chi-Square test 

(adjusted by Exact Test to account for the low frequency of some 

categories where the expected count could be less than 5) was 

used to test the differences in percentages between the levels of 

pain in the first session after canulation and the second session 

after VR or relationships between the demographic variables or 

Fistula and Dialysis variables and pain in 1st session after 

canulation and 2nd session after virtual reality. Kendall's tau 

correlations were used to test the relationships between age, 

pain in the first session after canulation, and pain in the second 

session after VR, as well as the Eta correlation between 

occupation and pain in the first session after canulation. 

 

Results and Discussion 

Characteristics of Participants 

The study sample included 100 participants (36 females and 

64 males). The participants were from the age group 61 or above 

(45%) and the age group 41-60 (43%). Most were married (89%) 

and had a moderate-income level (93%). Regarding educational 

level, 50% of the participants had primary school education, 33% 

had high school education, and approximately 16% had 

academic education. Regarding the participants' occupations, 

the sample included 61% housekeepers, 23% workers, only four 

self-employed persons, and 12% had no occupation. Finally, 

most of the participants in the study sample were non-smokers 
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(71%). Table (1) shows the Demographic Data and 

Characteristics study results. 

Table (1): The study Demographic Data and Characteristics 

(N=100) * 

Variable Category N % 

Age 

40 12 12.0% 

(41-60) 43 43.0% 

61 or above 45 45.0% 

Total 100 100.0% 

Gender 

Male 64 64.0% 

female 36 36.0% 

Total 100 100.0% 

Marital status 

Single 9 9.0% 

Married 89 89.0% 

Widow 1 1.0% 

Divorce 1 1.0% 

Total 100 100.0% 

Income level 

Low 5 5.0% 

Moderate 93 93.0% 

High 2 2.0% 

Total 100 100.0% 

Educational level 

primary school 50 50.5% 

High school 33 33.3% 

Academic 16 16.2% 

Total 99 100.0% 

Occupation 

self-employed 4 4.0% 

worker 23 23.0% 

housekeeper 61 61.0% 

None 12 12.0% 

Total 100 100.0% 

Smoking 

Yes 29 29.0% 

No 71 71.0% 

Total 100 100.0% 

Comparisons between the pain scales in the first 
session after canulation and the second session after 
virtual reality 

The following Table (2) shows the results of the statistical 

testing and comparisons between the pain scales in the first 

session after canulation and the second session after VR 

Table (2): Comparisons between the pain scale scores in 

the first session after canulation and the second session after 

virtual reality (N=100). ** 

Pain during 

the first 

session 

Pain in the 

second session 

Mean 

difference 
P-value 

4.79 ± 1.67 2.65 ± 1.56 2.14 ± 1.68 0.000* 

* Mean difference is significant at the 0.05 level. **P-value 

resulted from the Paired sample t-test for the quantitative 

variables; the numbers in the Table represent (Mean ± Standard 

deviation). 

The results in Table (2) above show a significant difference 

at the 0.05 level between the pain scale in the first session after 

canulation and the pain scale in the second session after VR. 

The mean of the pain scale in the second session (Mean=2.65) 

is significantly lower than in the first session (Mean=4.79). The 

p-value of the test was 0.000. 

Comparisons between the percentages of pain levels in 
the first session after canulation and the second session 
after virtual reality 

Table (3) shows the results of the statistical testing and 

comparisons between the percentages of pain levels in the first 

session after canulation and the second session after virtual 

reality: 

Table (3): Comparisons between the percentages of pain 

levels in the first session after canulation and the second session 

after virtual reality (N=100). ** 

Session 

 

Pain Level 

Pain Before  

(session1) 

Pain After 

(session2) 

P-value 

Mild pain 27 (27%) 74 (74%) 0.000* 

Moderate pain 53 (53%) 24 (24%) 0.000* 

Severe pain 20 (20%) 2 (2%) 0.000* 

Total 100 (100%) 100 (100%) ---- 

*Positive difference is significant at the 0.05 level. **P-value 

resulted from the Z-test of differences between the percentages 

for categorical variables; the numbers in the Table represent 

frequencies and percentages N (%). 

Table (3) shows a significant difference at the 0.05 level 

between the percentages of pain levels in the first session after 

canulation and the pain levels in the second session after virtual 

reality. The total percentage of mild pain in the first session 

(n=27, p=27%) was significantly lower than in the second 

session (n=74, p=74%); p= 0.000. On the other hand, the total 

percentage of severe pain in the first session (n=20, p=20%) is 

significantly higher than the total percentage of severe pain in 

the second session (n=2, p=2%), the p= 0.000, and the total 

percentage of moderate pain in the first session (n=53, p=53%) 

is significantly higher than the total percentage of moderate pain 

in the second session (n=24, p=24%), p= 0.000. 

The relationships between demographic variables 
and pain in 1st session after canulation and 2nd 
session after virtual reality 
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Table (4) shows the results of the statistical testing of the relationships between demographic variables and pain in 1st session after 

canulation and 2nd session after virtual reality. 

 

Table (4): Relationships between demographic variables and pain in 1st session after canulation and 2nd session after virtual reality 

(N=100). ** 

Variable Category 

Pain Before (session1) Pain After (session2) 

Mild 

pain 

Moderate 

pain 

Severe 

pain 

P-value 

Mild 

pain 

Moderate 

pain 

Severe 

pain 

P-value 

Age 

40 4(33.3%) 7(58.3%) 1(8.4%) 

0.031* 

9(75%) 3(25%) 0(0%) 

0.024* 41-60 14(32.6%) 24(55.8%) 5(11.6%) 39(90.7%) 3(7%) 1(2.3%) 

61 or above 9(20%) 22(48.9%) 14(31.1%) 26(57.8%) 18(40%) 1(2.2%) 

Gender 

Male 17(26.6%) 36(56.3%) 11(17.2%) 

0.586 

50(78.1%) 14(21.9%) 0(0%) 

0.117 

female 10(27.8%) 17(47.2%) 9(25%) 24(66.7%) 10(27.8%) 2(5.6%) 

Marital 

status 

Single 2(22.2%) 7(77.8%) 0(0%) 

0.201 

7(77.8%) 2(22.2%) 0(0%) 

1.000 

Married 25(28.1%) 45(50.6%) 19(21.3%) 65(73%) 22(24.7%) 2(2.2%) 

Widow 0(0%) 0(0%) 1(100%) 1(100%) 0(0%) 0(0%) 

Divorce 0(0%) 1(100%) 0(0%) 1(100%) 0(0%) 0(0%) 

Income 

level 

Low 1(20%) 3(60%) 1(20%) 

0.914 

5(100%) 0(0%) 0(0%) 

0.454 Moderate 26(28%) 49(52.7%) 18(19.4%) 68(73.1%) 23(24.7%) 2(2.2%) 

High 0(0%) 1(50%) 1(50%) 1(50%) 1(50%) 0(0%) 

Educational 

level 

primary 

school 
17(34%) 26(52%) 7(14%) 

0.240 

39(78%) 10(20%) 1(2%) 

0.397 
High school 5(15.2%) 20(60.6%) 8(24.2%) 22(66.7%) 11(33.3%) 0(0%) 

Academic 4(25%) 7(43.8%) 5(31.3%) 12(75%) 3(18.8%) 1(6.3%) 

Occupation 

self-

employed 
3(75%) 1(25%) 0(0%) 

0.035* 

4(100%) 0(0%) 0(0%) 

0.300 
worker 3(13%) 13(56.5%) 7(30.4%) 19(82.6%) 4(17.4%) 0(0%) 

housekeeper 16(26.2%) 32(52.5%) 13(21.3%) 40(65.6%) 19(31.1%) 2(3.3%) 

None 5(41.7%) 7(58.3%) 0(0%) 11(91.7%) 1(8.3%) 0(0%) 

Smoking 

Yes 10(34.5%) 15(51.7%) 4(13.8%) 

0.439 

22(75.9%) 7(24.1%) 0(0%) 0.767 

No 17(23.9%) 38(53.5%) 16(22.5%) 52(73.2%) 17(23.9%) 2(2.8%)  

* The relationships are significant at the 0.05 level. **The P-

values in the Table result from the Chi-square tests of the 

relationship between the categorical variables; the numbers in 

the Table represent frequencies and percentages N (%). The 

chi-square tests were adjusted using the Exact Test to account 

for the low frequency of some categories where the expected 

count could be less than 5. 

The results in Table (4) show a significant relationship at the 

0.05 level between the age and the pain in the first session. The 

p-value of the test is 0.031. The percentages of severe pain 

increase as the age increases, where the percentage for the age 

group (lower than or equal to 40) is (n=1, p=8.4%) and the 

percentage for the age group (41-60) which is (n=5, p=11.6%) 

are significantly lower than the percentage of severe pain for the 

age group (61 or above) which is (n=14, p=31.1%). The results 

also show that the percentages of mild pain decrease as the age 

increases, where the percentage for the age group (lower than 

or equal to 40) is (n=4, p=33.3%), and the percentage for the age 

group (41-60) which is (n=14, p=32.6%), are significantly higher 

than the percentage of mild pain for the age group (61 or above), 
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which is (n=9, p=20%). This means that the relationship between 

age and pain in the first session is linear and can be tested using 

Kendall's tau correlation coefficient, which is appropriate for 

ordinal variables. The results of Kendall's tau in Table (5) below 

show a significant positive correlation between age and pain in 

the first session. The value of the correlation coefficient was 

moderate (Kendall's tau=0.221), and the p-value was 0.012. 

The results in Table (4) above also show a significant 

relationship at the 0.05 level between the age and the pain in the 

second session, and the p-value of the test is 0.024. The 

percentages of severe pain are increasing slightly as the age 

increases, where the percentage for the age group (lower than 

or equal to 40) which is (n=0, p=0%) is lower than and the 

percentages for the age group (41-60) which is (n=1, p=2.3%) 

and the percentage of severe pain for the age group (61 or 

above) which is (n=1, p=2.2%). The results also show that the 

percentage for the age group (lower than or equal to 40), which 

is (n=9, p=75%), is significantly higher than the percentage of 

mild pain for the age group (61 or above), which is (n=26, 

p=57.8%). This also means that the relationship between age 

and pain in the second session could be linear and tested using 

Kendall's tau correlation coefficients. The results of Kendall's tau 

in Table (5) below show a significant positive correlation between 

age and pain in the second session. The value of the correlation 

coefficient was moderate (Kendall's tau=0.262), and the p-value 

was 0.002. 

The results in Table (4) above show that there is a significant 

relationship at the 0.05 level between the occupation and the 

pain in the first session, the percentages of severe pain for 

workers (n=7, p=30.4%) and for housekeepers (n=13, p=21.3%) 

are significantly higher than the percentages of severe pain for 

the other occupation groups. The percentage of mild pain for the 

self-employed participants (n=3, p=75%) is significantly higher 

than that for the other occupation groups. The p-value of the test 

is 0.035. The relationship between occupation and pain in the 

first session can also be evaluated by the (Nominal by Interval) 

Eta correlation coefficient, which is appropriate for the nominal 

with ordinal variables. The results of Eta in Table (6) below show 

a moderate correlation between occupation and pain in the first 

session; the correlation coefficient value is moderate 

(Eta=0.317). 

Table (5): Kendall's tau correlations between age, pain in 

the first session after canulation, and pain in the second session 

after virtual reality (N=100). 

 Age 
Pain Before 

(session1) 

Pain After 

(session2) 

Age 

Correlation 

Coefficient 
1.000 0.221* 0.262** 

Sig. (2-tailed)  0.012 0.002 

Pain Before 

(session1) 

Correlation 

Coefficient 
0.221* 1.000 0.387** 

Sig. (2-tailed) 0.012  0.000 

Pain After 

(session2) 

Correlation 

Coefficient 
0.262** 0.387** 1.000 

Sig. (2-tailed) 0.002 0.000  

*. The correlation was significant at the 0.05 level (2-tailed). 

**. The correlation is significant at the 0.01 level (2-tailed). 

 

Table (6): Eta correlation between the occupation and pain 

in the first session after canulation (N=100). 

 Value 

Nominal by 

Interval 

Eta 

Occupation Dependent 0.116 

Pain Before (session1) 

Dependent 
0.317 

Relationships between Fistula and Dialysis variables 
and pain in 1st session after canulation and 2nd 
session after virtual reality 

The following Table (7) shows the results of the statistical 

testing of relationships between Fistula and Dialysis variables 

and pain in 1st session after canulation and 2nd session after 

virtual reality: 

*P-values in the Table resulting from the Chi-square tests of 

the relationship between the categorical variables; the numbers 

in the Table represent frequencies and percentages N (%). The 

chi-square tests were adjusted using the Exact Test to account 

for the low frequency of some categories where the expected 

count could be less than 5. 

The results in Table (7) above show that there are no 

significant relationships at the 0.05 level between the Fistula and 

Dialysis variables and pain in 1st session after canulation and 

2nd session after virtual reality; the p-values of the tests are 

higher than 0.05 corresponding to all fistula and dialysis 

variables.The following Table (8) shows the results of the 

statistical testing of the relationship between the etiology of 

nephropathy and pain in 1st session after canulation and 2nd 

session after virtual reality.
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Table (7): Relationships between Fistula and Dialysis variables and pain in 1st session after canulation and 2nd session after virtual 

reality (N=100). * 

 

Variable Category 

Pain Before (session1) Pain After (session2) 

Mild 

pain 

Moderate 

pain 

Severe 

pain 

P-value 

Mild 

pain 

Moderate 

pain 

Severe 

pain 

P-value 

Fistula age 

1 year 9(29%) 17(54.8%) 5(16.1%) 

0.617 

23(74.2%) 8(25.8%) 0(0%) 

0.896 

(1-3) 11(23.9%) 22(47.8%) 13(28.3%) 35(76.1%) 10(21.7%) 1(2.2%) 

(3-5) 5(29.4%) 11(64.7%) 1(5.9%) 12(70.6%) 4(23.5%) 1(5.9%) 

more than 5 

years 
2(33.3%) 3(50%) 1(16.7%) 4(66.7%) 2(33.3%) 0(0%) 

Fistula site 

Right hand 6(30%) 8(40%) 6(30%) 

0.345 

14(70%) 6(30%) 0(0%) 

0.722 

Left hand 21(26.3%) 45(56.3%) 14(17.5%) 60(75%) 18(22.5%) 2(2.5%) 

Fistula type 

Brachiocephalic 19(24.1%) 44(55.7%) 16(20.3%) 

0.419 

60(75.9%) 17(21.5%) 2(2.5%) 

0.414 

Radio cephalic 8(38.1%) 9(42.9%) 4(19%) 14(66.7%) 7(33.3%) 0(0%) 

Duration of 

hemodialysis 

1 year 2(13.3%) 9(60%) 4(26.7%) 

0.811 

11(73.3%) 4(26.7%) 0(0%) 

0.731 

(1-3) year 15(33.3%) 22(48.9%) 8(17.8%) 36(80%) 8(17.8%) 1(2.2%) 

(3 -5) 4(20%) 12(60%) 4(20%) 13(65%) 7(35%) 0(0%) 

more than 5 

years 
6(30%) 10(50%) 4(20%) 14(70%) 5(25%) 1(5%) 

Number of 

dialysis 

sessions per 

week 

one session 0(0%) 0(0%) 0(0%) 

0.851 

0(0%) 0(0%) 0(0%) 

1.000 

two sessions 2(40%) 2(40%) 1(20%) 4(80%) 1(20%) 0(0%) 

three sessions 25(27.2%) 49(53.3%) 18(19.6%) 68(73.9%) 22(23.9%) 2(2.2%) 

more than 3 

sessions 
0(0%) 2(66.7%) 1(33.3%) 2(66.7%) 1(33.3%) 0(0%) 

Duration of 

dialysis 

session 

3 h 0(0%) 0(0%) 0(0%) 

0.365 

0(0%) 0(0%) 0(0%) 

0.282 

(3 hrs.) 10(43.5%) 10(43.5%) 3(13%) 19(82.6%) 3(13%) 1(4.3%) 

(3 hrs. and 30 

minute) 
6(25%) 13(54.2%) 5(20.8%) 15(62.5%) 9(37.5%) 0(0%) 

(4 h) 11(20.8%) 30(56.6%) 12(22.6%) 40(75.5%) 12(22.6%) 1(1.9%) 

 

Table (8): Relationships between etiology of nephropathy and pain in 1st session after canulation and 2nd session after virtual reality 

(N=100) * 

Variable Category 

Pain Before (session1) Pain After (session2) 

Mild 

pain 

Moderate 

pain 

Severe 

pain 

P-

value 

Mild 

pain 

Moderate 

pain 

Severe 

pain 

P-value 

The etiology 

of 

nephropathy 

idiopathic 0(0%) 5(83.3%) 1(16.7%) 

0.239 

4(66.7%) 2(33.3%) 0(0%) 

0.428 

Diabetic 6(60%) 4(40%) 0(0%) 10(100%) 0(0%) 0(0%) 

hypertension 5(45.5%) 5(45.5%) 1(9.1%) 8(72.7%) 3(27.3%) 0(0%) 

glomerulonephritis 1(25%) 1(25%) 2(50%) 2(50%) 2(50%) 0(0%) 



 

8 
Pal. Med. Pharm. J. Vol. XX (X), 202X  Published: An-Najah National University, Nablus, Palestine 

lupus 0(0%) 2(100%) 0(0%) 0(0%) 2(100%) 0(0%) 

polycystic kidney 0(0%) 2(100%) 0(0%) 1(50%) 1(50%) 0(0%) 

obstructive or 

urological problems 
0(0%) 1(50%) 1(50%) 2(100%) 0(0%) 0(0%) 

other 6(40%) 8(53.3%) 1(6.7%) 11(73.3%) 4(26.7%) 0(0%) 

Diabetes, 

Hypertension 
9(23.7%) 17(44.7%) 12(31.6%) 30(78.9%) 6(15.8%) 2(5.3%) 

hypertension, 

polycystic kidney 
0(0%) 1(100%) 0(0%) 1(100%) 0(0%) 0(0%) 

hypertension, other 0(0%) 3(75%) 1(25%) 2(50%) 2(50%) 0(0%) 

diabetic, other 0(0%) 0(0%) 1(100%) 0(0%) 1(100%) 0(0%) 

diabetic, hypertension, 

other 
0(0%) 1(100%) 0(0%) 0(0%) 1(100%) 0(0%) 

hypertension, lupus 0(0%) 1(100%) 0(0%) 1(100%) 0(0%) 0(0%) 

diabetes, lupus 0(0%) 1(100%) 0(0%) 1(100%) 0(0%) 0(0%) 

diabetic, 

glomerulonephritis 
0(0%) 1(100%) 0(0%) 1(100%) 0(0%) 0(0%) 

*P-values in the Table resulting from the Chi-square tests of 

the relationship between the categorical variables; the numbers 

in the Table represent frequencies and percentages N (%). The 

chi-square tests were adjusted using the Exact Test to account 

for the low frequency of some categories where the expected 

count could be less than 5. 

The results in Table (8) show no significant relationship at 

0.05 level between the Etiology of nephropathy and pain in 1st 

session after canulation and 2nd session after virtual reality; the 

p-values of the tests are higher than 0.05. 

Discussion 

This study aimed to evaluate how well a 360° virtual reality 

film can reduce the discomfort experienced by hemodialysis 

patients during fistula cannulation. The outcomes demonstrated 

that the pain immediately following cannulation in the second 

session was considerably lessened when virtual reality was 

used. The study also demonstrated the influence of age and 

occupational achievement on pain perception and a strong 

correlation between the pain experienced during the initial 

cannulation session and patient characteristics. However, 

additional analytical analysis showed that no statistically 

significant relationship was found between the pain experienced 

immediately following the first session's cannulation and any 

other variables, including gender, marital status, the number of 

hemodialysis sessions per week, the duration of these sessions, 

the fistula's longevity, and smoking status. These findings 

suggest that these variables may not be necessary to modify the 

number of pain hemodialysis patients experience during fistula 

cannulation, at least in the initial evaluation. By deliberately 

diverting a patient's attention, distraction therapies aim to lower 

pain perception and raise pain thresholds [10]. Because 

relaxation programs release endorphins into the brain, which 

lessen pain, these techniques help patients feel blissful and relax 

their muscles [33].  

Compared with standard therapy, the results demonstrated 

a statistically significant (p<0.001) decrease in subjective pain 

intensity during virtual reality intervention sessions. According to 

Hua et al. [34], VR apps can reduce burn victims' time in therapy 

while also helping them feel less scared and uncomfortable. 

Brown et al. suggested that the use of pharmaceutical therapy in 

conjunction with distraction tactics may help burn wound patients 

feel less nervous and uncomfortable. This treatment could 

ultimately result in enhanced healing and regeneration of the 

epithelium [35]. VR applications dramatically decreased 

discomfort, according to research on chronic pain syndromes 

[36]. VR has been shown by Ashjian et al. to significantly reduce 

pain in hospitalized patients, suggesting that it could be a useful 

adjunctive pain management tool [23].  

In addition, studies have investigated how vertical reality 

affects musculoskeletal pain reduction [37] and stroke 

rehabilitation [38]. According to Piskorz et al., virtual reality 

therapy reduced pain intensity by 22.48% and 30.57% over two 

sessions [39]. Schmitt et al. reported that children with burn 

injuries experienced reductions in both sensory and emotional 

pain components of up to 27% and 32%, respectively, following 

virtual reality therapies [40]. VR reality was found to reduce 

venipuncture discomfort in pediatric cancer patients by 12.7%, 

according to an evaluation conducted by Gershon et al. [41]. The 

outcomes of this investigation align with numerous other 

research findings that illustrate the noteworthy influence of VR 

interventions on mitigating pain ratings in children undergoing 

various medical procedures, including blood collection [42], 

venous port access in pediatric oncology units [43], and the 

utilization of Huber needles for port access in pediatric 

haematology-oncology cohorts [44]. On the other hand, VR 

therapies had a small effect size. They found that while VR did 

not considerably lessen the degree of discomfort or fear that 

children in need of vascular access experienced during needle 

procedures, it did increase participant satisfaction [17]. 



 

 

In the meantime, Brown et al. [35] highlighted the benefits of 

a multimodal approach to patient care by suggesting that the use 

of pharmaceuticals and diversionary tactics not only lessens 

discomfort and anxiety when treating burn wounds but also 

encourages the regeneration and repair of epithelial tissue. 

During haemodialysis patients' AVF punctures, the results of this 

study further confirm the increasing amount of data that VR 

distraction strategies can reduce discomfort and improve patient 

satisfaction. Our findings support the Elzeky et al. study by 

showing that VR distraction dramatically lowers pain and anxiety 

while raising patient satisfaction levels. According to Elzeky et 

al., VR distraction is a safe, affordable, and non-pharmacological 

option for haemodialysis patients having AVF punctures. These 

results agree with our study's findings and demonstrate VR's 

promise as a cutting-edge pain treatment technique in dialysis 

environments [45]. 

The findings of Namazinia et al., who looked into how VR 

distraction tactics affected hemodialysis patients' perceptions of 

discomfort during AVF needle insertion, also align with the 

findings of our study. In comparison to the control group (7.6 ± 

0.8, p < 0.002), their study found that patients who used VR 

experienced a statistically significant decrease in pain scores 

(mean pain score: 5.1 ± 0.9). Furthermore, compared to patients 

in the control group, most patients in the intervention group felt 

moderate pain. These results prove that using VR distraction as 

a standard non-pharmacological treatment in hemodialysis 

facilities can improve clinical results and patient comfort [46]. 

The results of Sen and Bakar's study, which examined how 

VR distraction-affected 60 hemodialysis patients' discomfort and 

satisfaction in a Turkish public hospital, also complement our 

findings. Their study showed that patients who used VR for five 

minutes in total—three minutes during AVF cannulation and two 

minutes prior saw a significant decrease in pain and increased 

satisfaction. The viability and usefulness of VR as a non-

invasive, readily implementable intervention that improves 

patients' hemodialysis experiences are further supported [47]. 

Furthermore, our work supports the findings of Şimşek and 

Aksoy's investigation on the effect of VR distraction on pain 

perception during fistula cannulation. Their research showed that 

patients in the intervention group who watched VR movies for 

about five minutes during the cannulation of AVF had 

significantly lower mean pain scores. The lasting analgesic 

impact of VR was further supported by within-group comparisons 

that revealed a persistent decrease in pain levels in follow-up 

evaluations. These findings prove that VR technology can be 

incorporated into routine clinical practice as a convenient and 

successful non-pharmacological pain treatment strategy for 

hemodialysis patients [48]. 

When taken as a whole, the findings of our study's 

consistency with other research shows how VR is increasingly 

being acknowledged as a useful tool for hemodialysis patients' 

comfort and pain management. The research supports using VR 

distraction techniques in dialysis settings to reduce procedure 

discomfort, increase patient satisfaction, and improve overall 

treatment experiences. Future studies should examine the long-

term advantages of virtual reality therapies and their possible 

uses in other invasive nephrology procedures and fields. By 

integrating VR into routine patient care, hemodialysis centers 

may provide a more patient-centered approach that puts their 

patients' comfort, engagement, and well-being first. 

There is a clear need for more studies to find effective ways 

to lessen the pain and suffering associated with invasive and 

needle-based procedures. Larger participant cohort studies are 

also necessary to validate and support the results of this 

investigation, ensuring that the conclusions drawn are solid and 

applicable to various clinical contexts and demographics. The 

increased focus on research is essential for improving patient 

care and progressing pain treatment, especially when invasive 

procedures are inevitable. 

Conclusion 

This study supports incorporating VR distraction techniques 

in hemodialysis, especially during AVF cannulation, as an 

effective means to improve patient outcomes. VR has 

substantially reduced pain and enhanced patient satisfaction, 

rendering it a complement to conventional care. Research 

indicates a significant correlation between age and pain 

intensity, with older patients reporting greater pain levels, whilst 

younger persons have less severe suffering. Moreover, 

occupation significantly influences pain perception, with 

employees and housekeepers experiencing more intense pain 

than self-employed persons. By supplementing pain 

management, VR can help hemodialysis practitioners prioritize 

patient comfort, engagement, and well-being. The need for non-

pharmacological pain management innovation and VR's 

transformative potential in patient care are highlighted in this 

study. 

 

Implications 

The findings of this study, together with a substantial amount 

of recent research, lend support to the use of VR as a safe, 

noninvasive supplement to lessen the discomfort associated with 

AVF cannulation and enhance patient comfort during 

hemodialysis sessions. Therefore, Palestinian nurses employed 

by hemodialysis centers should undergo comprehensive on-the-

job training. These training programs aim to improve patients' 

emotions of security and well-being during AVF cannulation 

procedures by arming nurses with the knowledge and skills they 

need to integrate VR-based diversionary tactics into standard 

nursing procedures. 

 

Limitations 

The study's conclusions are based on a sample obtained 

from a single hospital, perhaps restricting the generalizability of 

the findings to other healthcare environments. The sample 

population in this study may not sufficiently represent the wider, 

more diverse patient groups found across various geographies 

or healthcare systems. Diverse patient demographics, 

socioeconomic variables, disease incidence, healthcare 

legislation, and clinical practices can all affect outcomes; 

therefore, the findings cannot be extrapolated to other 

populations or regions. Moreover, the particular context of the 

hospital, including available resources, treatment protocols, and 

staff expertise, may not accurately represent practices in other 

environments, potentially impacting outcomes dramatically. The 

study's dependence on data from a singular institution may 

impose constraints on its external validity. The incorporation of 

more different settings or other hospitals would have enhanced 

the external generalizability of the findings.  

 



 

 

Availability of data and materials 

The corresponding author will furnish the data substantiating 

the study's conclusions upon a reasonable request. 

 

Author's contribution 

The authors confirm contribution to the paper as follows: AA: 

conceptualization, study design, data gathering, analysis, 

interpretation, composing, amending, and rigorously evaluating 

the essay. AK: conceptualization, study design, data gathering, 

analysis, interpretation. SK: conceptualization, study design, 

data gathering, analysis, interpretation. AS: conceptualization, 

study design, data gathering, analysis, interpretation. RZ: 

conceptualization, study design, data gathering, analysis, 

interpretation. BF: conceptualization, study design, data 

gathering, analysis, interpretation. MD:  analysis, interpretation, 

rigorously evaluating the essay. All authors significantly 

contributed to this research. Moreover, all authors granted final 

clearance for the manuscript's publication, chose the journal for 

submission, and pledged accountability for all facets of this 

research. 

 

Funding 

 This article is not supported by any funding agencies. 

 

Conflict of interest 

 The Author(s) declare(s) that there is no conflict of interest.  

This manuscript is a students' project.    

  

Acknowledgments 

 The authors thank the patients who completed the study 

and everyone who helped with this endeavor. Notably, 

technological assistance was provided by Professor Allam 

Mousa, who oversees the virtual laboratory of An-Najah National 

University.  

Open Access 

This article is licensed under a Creative Commons 

Attribution 4.0 International License, which permits use, sharing, 

adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original 

author(s) and the source, provide a link to the Creative 

Commons licence, and indicate if changes were made. The 

images or other third party material in this article are included in 

the article's Creative Commons licence, unless indicated 

otherwise in a credit line to the material. If material is not included 

in the article's Creative Commons licence and your intended use 

is not permitted by statutory regulation or exceeds the permitted 

use, you will need to obtain permission directly from the copyright 

holder. To view a copy of this license, visit 

https://creativecommons.org/licenses/by-nc/4.0/ 

 

References  

1. Çelik, G., et al., Vapocoolant spray vs 

lidocaine/prilocaine cream for reducing the pain of venipuncture 

in hemodialysis patients: a randomized, placebo-controlled, 

crossover study. Int J Med Sci, 2011. 8(7): p. 623-7 DOI: 

10.7150/ijms.8.623. 

2. Mahfouz, A., et al., Impact of Cryotherapy on Pain 

Intensity at Puncture Sites of ArterioVenous Fistula among 

Children Undergoing Hemodialysis. Journal of American 

Science, 2012. 18. 

3. Ibrahim, M.B., S.E. Abdelaal Badawi, and R.A. 

Alameri, Assessment of Pain and Anxiety During Arteriovenous 

Fistula Cannulation Among Hemodialysis Patients: A Cross-

Sectional Study in Saudi Arabia. J Multidiscip Healthc, 2022. 15: 

p. 705-718 DOI: 10.2147/jmdh.s344256. 

4. Mirzaei, S., et al., Investigation of the effect of EMLA 

cream, lidocaine spray, and ice pack on the arteriovenous fistula 

cannulation pain intensity in hemodialysis patients. International 

Journal of Medical Research & Health Sciences, 2018. 7(2): p. 

51-57. 

5. Asgari, M.R., et al., Effect of lidocaine spray on the 

pain intensity during insertion of vascular needles in 

hemodialysis patients. Koomesh journal, 1392. 14(3): p. 271-

279. 

6. Aghbolagh, M.G., et al., Comparison of the Effects of 

Visual and Auditory Distractions on Fistula Cannulation Pain 

among Older Patients Undergoing Hemodialysis: A Randomized 

Controlled Clinical Trial. Geriatrics (Basel), 2020. 5(3) DOI: 

10.3390/geriatrics5030053. 

7. Aliasgharpour, M., et al., Comparison the effect of 

lidocaine gel and inhalation of lavender aromatherapy on pain 

score of arteriovenous fistula puncture in hemodialysis patients. 

Complementary Medicine Journal, 2015. 4(4): p. 1000-1011. 

8. Bagheri-Nesami, M., et al., The effects of lavender 

aromatherapy on pain following needle insertion into a fistula in 

hemodialysis patients. Complement Ther Clin Pract, 2014. 20(1): 

p. 1-4 DOI: 10.1016/j.ctcp.2013.11.005. 

9. Hijazi, R., D. Taylor, and J. Richardson, Effect of 

topical alkane vapocoolant spray on pain with intravenous 

cannulation in patients in emergency departments: randomised 

double blind placebo controlled trial. Bmj, 2009. 338: p. b215 

DOI: 10.1136/bmj.b215. 

10. Gerçeker, G., et al., Effects of Virtual Reality and 

External Cold and Vibration on Pain in 7- to 12-Year-Old Children 

During Phlebotomy: A Randomized Controlled Trial. J 

Perianesth Nurs, 2018. 33(6): p. 981-989 DOI: 

10.1016/j.jopan.2017.12.010. 

11. Gallacher, J., et al., Benzodiazepine use and risk of 

dementia: evidence from the Caerphilly Prospective Study 

(CaPS). J Epidemiol Community Health, 2012. 66(10): p. 869-73 

DOI: 10.1136/jech-2011-200314. 

12. Ghaderi, P.D.R., Repairing effects of Iran flora on 

wound healing. JBUMS, 2015. 

13. Browne, N.T., Nursing Care of the Pediatric Surgical 

Patient. 2013: Jones & Bartlett Learning. 

14. Wente, S.J., Nonpharmacologic pediatric pain 

management in emergency departments: a systematic review of 

the literature. Journal of emergency nursing, 2013. 39(2): p. 140-

150. 

15. Birnie, K.A., et al., Systematic review and meta-

analysis of distraction and hypnosis for needle-related pain and 



 

 

distress in children and adolescents. J Pediatr Psychol, 2014. 

39(8): p. 783-808 DOI: 10.1093/jpepsy/jsu029. 

16. Rischer, K.M., et al., Distraction from pain: The role of 

selective attention and pain catastrophizing. Eur J Pain, 2020. 

24(10): p. 1880-1891 DOI: 10.1002/ejp.1634. 

17. Ahmed Mokbel, R., et al., Effect of Immersive Virtual 

Reality during Arteriovenous Fistula Puncture on Pain Intensity 

among Children Undergoing Hemodialysis in El Beheira 

Governorate. Egyptian Journal of Health Care, 2022. 13(2): p. 

1507-1522 DOI: 10.21608/ejhc.2022.245616. 

18. Gold, J.I. and N.E. Mahrer, Is Virtual Reality Ready for 

Prime Time in the Medical Space? A Randomized Control Trial 

of Pediatric Virtual Reality for Acute Procedural Pain 

Management. J Pediatr Psychol, 2018. 43(3): p. 266-275 DOI: 

10.1093/jpepsy/jsx129. 

19. Bergomi, P., et al., Efficacy of Non-pharmacological 

Methods of Pain Management in Children Undergoing 

Venipuncture in a Pediatric Outpatient Clinic: A Randomized 

Controlled Trial of Audiovisual Distraction and External Cold and 

Vibration. J Pediatr Nurs, 2018. 42: p. e66-e72 DOI: 

10.1016/j.pedn.2018.04.011. 

20. Asl Aminabadi, N., et al., The Impact of Virtual Reality 

Distraction on Pain and Anxiety during Dental Treatment in 4-6 

Year-Old Children: a Randomized Controlled Clinical Trial. J 

Dent Res Dent Clin Dent Prospects, 2012. 6(4): p. 117-24 DOI: 

10.5681/joddd.2012.025. 

21. Faber, A.W., D.R. Patterson, and M. Bremer, 

Repeated use of immersive virtual reality therapy to control pain 

during wound dressing changes in pediatric and adult burn 

patients. J Burn Care Res, 2013. 34(5): p. 563-8 DOI: 

10.1097/BCR.0b013e3182777904. 

22. Chirico, A., et al., Virtual Reality in Health System: 

Beyond Entertainment. A Mini-Review on the Efficacy of VR 

During Cancer Treatment. Journal of cellular physiology, 2015. 

231 DOI: 10.1002/jcp.25117. 

23. Tashjian, V.C., et al., Virtual Reality for Management 

of Pain in Hospitalized Patients: Results of a Controlled Trial. 

JMIR Ment Health, 2017. 4(1): p. e9 DOI: 10.2196/mental.7387. 

24. Gold, J.I., et al., Effectiveness of virtual reality for 

pediatric pain distraction during i.v. placement. Cyberpsychol 

Behav, 2006. 9(2): p. 207-12 DOI: 10.1089/cpb.2006.9.207. 

25. Nilsson, S., et al., The use of Virtual Reality for needle-

related procedural pain and distress in children and adolescents 

in a paediatric oncology unit. Eur J Oncol Nurs, 2009. 13(2): p. 

102-9 DOI: 10.1016/j.ejon.2009.01.003. 

26. Ahmadpour, N., et al., Design Strategies for Virtual 

Reality Interventions for Managing Pain and Anxiety in Children 

and Adolescents: Scoping Review. JMIR Serious Games, 2020. 

8(1): p. e14565 DOI: 10.2196/14565. 

27. Won, A.S., et al., Immersive Virtual Reality for 

Pediatric Pain. Children (Basel), 2017. 4(7) DOI: 

10.3390/children4070052. 

28. Van Ryckeghem, D.M., et al., The efficacy of 

attentional distraction and sensory monitoring in chronic pain 

patients: a meta-analysis. Clinical Psychology Review, 2018. 59: 

p. 16-29. 

29. Weeks, J.C. and L. Hasher, The disruptive–and 

beneficial–effects of distraction on older adults’ cognitive 

performance. Frontiers in psychology, 2014. 5: p. 133. 

30. McCaffery, M. and A. Beebe, Pain, clinical manual for 

nursing practice. 1993. 

31. Castarlenas, E., et al., Psychometric Properties of the 

Numerical Rating Scale to Assess Self-Reported Pain Intensity 

in Children and Adolescents: A Systematic Review. Clin J Pain, 

2017. 33(4): p. 376-383 DOI: 10.1097/ajp.0000000000000406. 

32. Tsze, D.S., et al., Validity and Reliability of the Verbal 

Numerical Rating Scale for Children Aged 4 to 17 Years 

With Acute Pain. Ann Emerg Med, 2018. 71(6): p. 691-702.e3 

DOI: 10.1016/j.annemergmed.2017.09.009. 

33. Bayoumi, M., et al., Predictors of quality of life in 

hemodialysis patients. Saudi J Kidney Dis Transpl, 2013. 24(2): 

p. 254-9 DOI: 10.4103/1319-2442.109566. 

34. Hua, Y., et al., The Effect of Virtual Reality Distraction 

on Pain Relief During Dressing Changes in Children with Chronic 

Wounds on Lower Limbs. Pain Manag Nurs, 2015. 16(5): p. 685-

91 DOI: 10.1016/j.pmn.2015.03.001. 

35. Brown, N.J., et al., Play and heal: randomized 

controlled trial of Ditto™ intervention efficacy on improving re-

epithelialization in pediatric burns. Burns, 2014. 40(2): p. 204-13 

DOI: 10.1016/j.burns.2013.11.024. 

36. Garrett, B., T. Taverner, and P. McDade, Virtual 

Reality as an Adjunct Home Therapy in Chronic Pain 

Management: An Exploratory Study. JMIR Med Inform, 2017. 

5(2): p. e11 DOI: 10.2196/medinform.7271. 

37. Collado-Mateo, D., et al., Effect of exergames on 

musculoskeletal pain: A systematic review and meta-analysis. 

Scand J Med Sci Sports, 2018. 28(3): p. 760-771 DOI: 

10.1111/sms.12899. 

38. Henderson, A., N. Korner-Bitensky, and M. Levin, 

Virtual reality in stroke rehabilitation: a systematic review of its 

effectiveness for upper limb motor recovery. Top Stroke Rehabil, 

2007. 14(2): p. 52-61 DOI: 10.1310/tsr1402-52. 

39. Piskorz, J. and M. Czub, Effectiveness of a virtual 

reality intervention to minimize pediatric stress and pain intensity 

during venipuncture. J Spec Pediatr Nurs, 2018. 23(1) DOI: 

10.1111/jspn.12201. 

40. Schmitt, Y.S., et al., A randomized, controlled trial of 

immersive virtual reality analgesia, during physical therapy for 

pediatric burns. 2011. 37(1): p. 61-68. 

41. Gershon, J., et al., Use of Virtual Reality as a 

Distractor for Painful Procedures in a Patient with Pediatric 

Cancer: A Case Study. Cyberpsychology & behavior: the impact 

of the Internet, multimedia and virtual reality on behavior and 

society, 2004. 6: p. 657-61 DOI: 10.1089/109493103322725450. 

42. Özalp Gerçeker, G., et al., Effects of virtual reality on 

pain, fear and anxiety during blood draw in children aged 5–12 

years old: A randomised controlled study. 2020. 29(7-8): p. 1151-

1161. 

43. Semerci, R., et al., Effects of virtual reality on pain 

during venous port access in pediatric oncology patients: a 

randomized controlled study. 2021. 38(2): p. 142-151. 

44. Gerçeker, G., et al., The effect of virtual reality on pain, 

fear, and anxiety during access of a port with huber needle in 

pediatric hematology-oncology patients: Randomized controlled 

trial. Eur J Oncol Nurs, 2021. 50: p. 101886 DOI: 

10.1016/j.ejon.2020.101886. 

45. Elzeky, M.E.H., et al., The effect of virtual reality 

distraction on haemodialysis patients’ pain and anxiety during 



 

 

arteriovenous fistula puncture: a randomised controlled trial. 

Journal of Research in Nursing, 2024. 29(6): p. 421-434 DOI: 

10.1177/17449871241252005. 

46. Namazinia, M., et al., Effects of virtual reality on pain 

induced by arteriovenous fistula needle insertion in patients 

undergoing hemodialysis: A randomized clinical trial. J Vasc 

Access, 2024: p. 11297298231225755 DOI: 

10.1177/11297298231225755. 

47. Şen, H. and D. Lafcı Bakar, The effect of virtual reality 

glasses on pain and patient satisfaction in arteriovenous fistula 

cannulation procedure. Appl Nurs Res, 2024. 79: p. 151841 DOI: 

10.1016/j.apnr.2024.151841. 

48. Şimşek, H. and M. Aksoy, The Effect of Using Virtual 

Reality Glasses on Pain During Fistula Cannulation in 

Hemodialysis Patients: A Randomized Controlled Trial. Clinical 

and Experimental Health Sciences, 2024. 14 DOI: 

10.33808/clinexphealthsci.1432979. 


