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Abstract 
_______________________________________________________________________________________________________________ 
Background:  Virtual reality (VR) is marked by both progress and ongoing challenges. Significant 
advancements have been made in healthcare, where VR is used for therapy, rehabilitation, and 
medical training. VR holds numerous untapped applications in the medical field, with pain 
management standing out as a significant yet often overlooked area. Despite its critical importance 
in disease management and therapy, pain relief remains underemphasized in many healthcare 
approaches. 

Objective: To conduct a systematic review and meta-analysis on the effectiveness of VR in pain 
management. 

Methods: A Comprehensive literature search was conducted across multiple databases, including 
PubMed, Cochrane Library, Medline, Embase, and PsycINFO, using Boolean operators and 
adhering to PRISMA guidelines. The search aimed to identify studies evaluating VR-based 
interventions for pain management, distraction, and reduction. Studies were included based on 
predefined inclusion criteria, with a focus on those utilizing standardized pain assessment scales. 
Data extraction encompassed study characteristics, patient demographics, and reported pain 
outcomes. 

Result: Around 20 studies were used to assess the effectiveness of VR as a pain management tool. 
Of these, 95.2% reported positive outcomes, highlighting VR’s effectiveness in pain distraction. 
These findings emphasize VR’s potential as an innovative, non-invasive pain relief method. Studies 
included various pain scales and diverse age groups. VR was found to be beneficial across medical 
conditions, reducing reliance on medication.   

Conclusion: VR is emerging as a valuable asset in contemporary pain management. Its ability to 
provide immersive distraction has the potential to transform pain relief protocols, diminish 
dependence on pharmacological treatments, and improve the patient care experience. 

Keywords: Virtual reality, Pain relief, Pain distraction, Pain management 

 

1. INTRODUCTION 

Pain, as a type of somatic sensation, is described as a 
"complicated combination of unpleasant sensory, 
emotional, and cognitive responses triggered by actual 
or perceived tissue damage, and expressed through 
specific autonomic, psychological, and behavioral 
reactions".1 Pain is one of the most common symptoms 
encountered in clinical practice often manifesting as an 
unavoidable consequence of medical procedures. 
Transmission of pain begins at the synaptic cleft, where 
calcium channels are opened by an action potential, 
thereby releasing neurotransmitters like acetylcholine, 
dopamine, and Gamma-Aminobutyric Acid (GABA). 
Opioid receptors and glutamate also play key roles.2 
Pain perception occurs in higher cortical structures, 
where cognitive and behavioral functions can influence 
its intensity. The brain may accommodate only a limited 

number of pain signals; thus cognitive and behavioral 
functions can modify pain .3 

Effective pain management is crucial to optimize 
medical procedure, boost patient satisfaction, reduce 
anxiety, reduce hospital stay and minimize long term 
analgesic dependence.Traditionally, pain management 
has relied on pharmacological treatments, such as 
analgesics and opioids, and non-pharmacological 
therapies, including physical therapy, cognitive 
behavioral therapy (CBT), and acupuncture .4 However, 
the growing concerns surrounding the side effects, 
dependency issues, and the ineffectiveness of 
medications for some patients have prompted 
healthcare providers to seek alternative approaches. 
One promising avenue that has gained considerable 
attention is the use of (VR) technology for pain 
management. At its core,  VR is a technology that 
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immerses users in computer-generated environments 
by leveraging real-world visual perception .5 It involves 
three key components. They are i) total immersion, 
where users wear a sealed headset that blocks external 
light; ii) stereoscopic vision, where each eye views the 
same scene from a slightly different angle, simulating 
three-dimensional vision; iii) Motion capture, which 
tracks the user's head and controller movements with 
three or six degrees of freedom, allowing precise 
interaction within the virtual environment .6 

 The most common psychological approach for 
managing pain through VR is distraction from the 
painful stimuli. This method typically involves engaging 
patients with immersive content, such as interactive 
computer games or captivating video clips. The concept 
of using VR to manage pain stems from the principle of 
distraction therapy, which is rooted in the idea that 
diverting the patient's attention away from their pain 
can reduce its perception .7 By shifting the patient's 
attention away from the noxious stimulus, the VR 
experience helps reduce the perception of pain. In 
addition to pain relief, patients often report enhanced 
pain tolerance, improved mood, and an overall sense of 
enjoyment or fun. The immersive nature of VR allows 
for a temporary mental escape, which can significantly 
alter the patient's experience of pain and improve their 
emotional well-being during painful situations .8 
Research suggests that VR can reduce both acute and 
chronic pain by distracting patients from their 
discomfort and engaging them in a more pleasant or 
neutral experience .9 This has been particularly effective 
in managing pain associated with burn injuries, post-
surgical recovery, and pediatric procedures, where 
traditional pain relief methods may be limited or 
ineffective. 

Moreover, VR's ability to engage multiple senses 
simultaneously. Sight, sound, and sometimes touch has 
shown promise in not only reducing pain perception but 
also lowering anxiety, improving mood, and facilitating 
relaxation .10 This is particularly beneficial for patients 
suffering from chronic pain conditions, such as 
fibromyalgia or osteoarthritis, where psychological 
factors, including stress and anxiety, exacerbate the pain 
experience. The efficacy of VR in pain management has 
been demonstrated across various settings, including 
hospitals, rehabilitation centers, and outpatient clinics 
.11 In particular, VR has proven useful in procedural pain 
management, such as during wound care or 
chemotherapy, where it helps reduce the need for 
pharmacological interventions .12 Clinical trials and case 
studies have shown that VR not only reduces the 
reliance on pain medications but also improves patient 
satisfaction and comfort .13  

AIM 

This study aimed to elucidate the role of VR in pain 
management, exploring its therapeutic impact across 
various clinical settings. Emphasis was placed on VR's 
potential as a non-pharmacological intervention, 
offering immersive distraction and cognitive 
engagement. By synthesizing data from multiple studies, 

the review provides evidence-based insights into VR’s 
efficacy in reducing both acute and chronic pain. 

2. METHODOLOGY 

2.1. Literature Review   

A thorough literature search was carried out through 
five major databases: PubMed, Medline, Cochrane 
Library, Embase, and PsycINFO. Medical Subject 
Headings (MeSH) along with keywords such as "pain 
management," "virtual reality," "pain distraction," and 
"immersive therapy" were utilized, with Boolean 
operators (AND, OR, NOT) employed to narrow down 
the results. There were no limitations imposed on the 
publication date or format. The reference lists from 
included articles were manually examined to locate 
additional pertinent studies. 

2.2. Study Selection   

In accordance with PRISMA guidelines, studies were 
chosen through an initial evaluation of titles and 
abstracts, with potentially relevant studies then 
subjected to a full-text review. Inclusion criteria 
demanded that studies evaluate VR interventions for 
pain management, utilizing various pain measurement 
scales. Excluded were studies that concentrated 
exclusively on procedural anxiety, lacked definitive pain 
measurements, did not have distinct VR and control 
groups, or were published in languages other than 
English. Reviews, letters, case studies, and conference 
abstracts were also excluded.  

2.3. Data Collection   

A standardized form for data extraction was employed 
to gather essential information: study characteristics 
(author, year, sample size), patient demographics (age, 
medical condition), details of the intervention (type of 
VR, control group, session length), pain assessment 
tools (Visual Analog Scale (VAS), Wong-Baker Faces, 
Numeric pain rating scale (NRS)), and outcomes (pain 
scores before and after intervention). To maintain data 
integrity, double data entry was utilized, with 
inconsistencies addressed through consensus. A color-
coded matrix was created to depict trends in pain 
reduction visually. 

2.4. Search Results  

This meta-analysis comprised studies that fulfilled the 
inclusion criteria, concentrating on the application of VR 
in pain management across various medical conditions. 
Quality evaluation ensured methodological soundness, 
with case series assessed based on study design, 
participant selection, outcome reporting, and follow-up 
duration. 

2.5. Outcome Evaluation   

The main outcome was the comparison of pain scores 
between the VR and control groups. Secondary 
outcomes evaluated the effectiveness of VR in various 
conditions and procedures, along with identifying 
common pain assessment scales utilized in the studies. 



Tharani et al.                                                                                                                              Journal of Drug Delivery & Therapeutics. 2026; 16(2):105-114 

ISSN: 2250-1177                                                                                           [107]                                                                                             CODEN (USA): JDDTAO 

 

 

 

 

 

 

 

 

 

 

 

 

 



Tharani et al.                                                                                                                              Journal of Drug Delivery & Therapeutics. 2026; 16(2):105-114 

ISSN: 2250-1177                                                                                           [108]                                                                                             CODEN (USA): JDDTAO 

3. RESULTS 

A total of 20 studies were included in this systematic review and meta-analysis to evaluate the effectiveness of VR in 
pain management. The studies included is shown in Table 1.   

Table 1: Characteristics of the Studies Included  

S.NO TITLE AUTHOR YEAR 

1. effect of virtual reality distraction on pain and anxiety during infiltration 
anesthesia in paediatric patients: a randomized clinical trial 14 

Osama M. 
Felemban 

2021 

2. effect of virtual reality distraction on pain and anxiety during dental treatment 
in 5- to 8-year-old children 15 

vabitha 
Shetty 

2019 

3. Efficacy of virtual reality to reduce chronic low back pain: Proof-of-concept of a 
non-pharmacological approach on pain, quality of life, neuropsychological and 
functional outcome 16 

Federica 
Alemanno 

2019 

4. virtual reality for pediatric needle procedure pain: two randomized clinical 
trials 17 

Evelyn Chan 
2019 

5. distraction using virtual reality for children during intravenous injections in an 
emergency department: a randomized trial 18 

Yen-Ju Chen 
RN 

2019 

6. the effect of virtual reality and kaleidoscope on pain and anxiety levels during 
venipuncture in children 19 

Tuba Koç 
Ozkan 

2019 

7. the effect of virtual reality on children's anxiety, fear, and pain levels before 
circumcision 20 

Esra Tural 
Buyuk 

2021 

8. virtual reality as distraction analgesia and anxiolysis for pediatric 
otolaryngology procedures 21 

Katherine Y. 
Liu 

2020 

9. the effects of virtual reality training on clinical indices and brain mapping of 
women with patellofemoral pain 22 

Naghmeh 
Ebrahimi 

2021 

10. the effects of showing images of the fetus with the virtual reality glass during 
labor process on labor pain 23 

Bihter Akin 
2021 

11. the effects of virtual reality versus exercise on pain, functional, somatosensory 
and psychological outcomes in patients with non-specific chronic neck pain 24 

David 
Morales 
Tejera 

2020 

12. the effect on virtual reality on evoked potentials following painful electrical 
stimuli and subjective pain 25 

E. J. Lier 
2020 

13. the impact of virtual reality on chronic pain 26 Ted Jones 2016 

14. impact of virtual reality on peri-interventional pain, anxiety and distress in a 
pediatric oncology outpatient clinic 27 

Alicia Reitze1 
2024 

15. Virtual reality environment using a dome screen for procedural pain in young 
children during intravenous placement: A pilot randomized controlled trial 28 

Ha Ni Lee 

 

2021 

16. virtual reality distraction induces hypoalgesia in patients with chronic low back 
pain: a randomized control trial 29 

Thomas 
Matheve 

2020 

17. a prospective double-blind pilot randomized controlled trial of an "embodied" 
virtual reality intervention for adults with low back pain 30 

Christopher 
Eccleston 

2022 

18. virtual reality immersion method of distraction to control experimental 
ischemic pain 31 

Florella 
Magora MD 

 

2006 

19. virtual reality as a distraction therapy during cystoscopy: a clinical trial 32  Diego Inácio 
Goergen 

2022 

20. effects of virtual reality on pain during venous port access in pediatric oncology 
patients: a randomized controlled study 33 

Remziye 
Semerci 

2020 
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Various pain scales were used in each of these studies 
and the pain scores achieved before and after the VR 
intervention were collected. Out of 20 studies, 6 studies 
(30.0%) employed the Wong-Baker Faces Pain Rating 
Scale, 6 studies (30.0%) relied solely on the Visual 
Analog Scale (VAS), 4 studies (20.0%) used the Numeric 
Pain Rating Scale (NPRS), 1 study (5%) utilized the 
Faces Pain Scale-Revised (FPS-R), 1 study (5%) 
employed both the VAS and the Wong-Baker Faces Pain 

Scale, 1 study (5%) combined the Numeric Pain Rating 
Scale with the Faces Pain Scale-Revised and 1 study 
(5%) used the FLACC (Face, Legs, Activity, Cry, 
Consolability) Scale as shown in Figure 2. This diversity 
in pain measurement approaches underscores the 
varied methodologies adopted to assess the impact of 
VR on pain management, highlighting the need for 
standardized protocols to facilitate cross-study 
comparisons.

 

Figure 2: Pain Scales Used in the Studies Included 

 

 

The sample size ranges from 20-1000, with age groups 
spanning from 2 to 82 years. Table 2 represents the 
number of patients involved in the study, categorized by 
age limit, along with the number of patients in the VR 
intervention group and the control arm. 10 out of 20 
studies (50.0%) enrolled adults only, while the 

remaining 10 studies (50.0%) focused on pediatric 
participants. This distribution highlights the diverse 
application of VR across different age groups in pain 
management. It also includes the pain scores observed 
for both the VR group and the control group, as well as 
the difference in pain scores between the two groups. 

  

Table 2: Pain Score Obtained in the VR and Control Groups 

Study 

No. 

Total 

Sample Size 

AGE Range Sample Size 

in VR Group 

Sample Size 

in Control 

Group 

Pain Score 

in VR Group 

Pain Score in 

Control 

Group 

Difference  

1 50 6 to 12 25 25 2.40 ± 2.82 2.72 ± 2.99 0.32 

2 120 5 to 8 60 60 2.42 ± 1.47 5.60 ± 1.22 3.18 

3 20 19 to 72 20 20 3.00 ± 2.43 7.50 ± 1.94 4.50 

4 123 4 to 11 64 59 3.35 ± 2.38 4.35 ± 2.95 1.00 

5 136 7 to 12 68 68 2.76 ± 1.80 2.76 ± 1.80 0.00 

6 139 4 to 10 46 43 1.18 ± 0.75 3.16 ± 1.38 1.98 

7 78 5 to 10 40 38 0.85 ± 1.21 3.13 ± 2.70 2.28 

8 56 7 to 17 30 23 54.84 ±15.31 47.53 ± 13.24 -7.31 

9 26 18 to 40 13 13 4.68 ± 1.44 6.74 ± 0.45 2.06 

10 112 >18 50 50 2.67 ± 1.91 3.11 ± 1.47 0.44 

11 44 18 to 65 22 22 3.17 ± 1.54 5.59 ± 1.35 2.42 

12 30 >18 20 10 2.60 ± 0.00 5.70 ± 0.00 3.10 
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13 30 50 30 0 1.58 ± 0.00 2.55 ± 0.00 0.97 

14 57 6-18 29 28 3.00 ± 0.00 4.00 ± 0.00 1.00 

15 19 2-6 9 10 3.15 ± 0.00 5.95 ± 0.00 2.80 

16 84 18-65 42 42 5.00 ± 2.70 7.20 ± 2.00 2.20 

17 34 >18 11 23 3.58 ± 2.31 4.24 ± 2.88 0.66 

18 20 32.5 10 10 2.34 ± 2.76 5.03 ± 3.35 2.69 

19 159 63.6 80 79 2.00 ± 3.00 2.70 ± 6.70 0.70 

20 71 7 – 18 35 36 2.70 ± 6.70 2.00 ± 3.00 0.70 

 

Our meta-analysis evaluated 20 studies on the 
effectiveness of VR as a tool for pain reduction. Of these, 
19 studies (95.2%) reported positive outcomes, 
demonstrating that VR is an effective and innovative 

approach to pain management as shown in Table 3. This 
strong consensus underscores the potential of 
immersive technology in transforming pain relief 
strategies.

 

Table 3: Effectiveness of VR in the Included Studies 

S.no Complication Painscale used Implication Conclusion 

1. pain during infiltration anesthesia in 
pediatric patients 

Wong Baker Faces pain rating scale Pain distraction Effective 

2. Dental treatment Wong Baker Faces pain rating scale Pain distraction Effective 

3. chronic back pain 11point numeric pain rating scale pain reduction Effective 

4. needle procedure pain face pain scale-revised Pain distraction Effective 

5. intravenous injection Wong Baker Faces pain rating scale pain distraction Effective 

6. 
Venipuncture 

Visual Analogue Scale, Wong-Baker 
Faces Pain Scale 

pain reduction Effective 

7. Circumcision Wong Baker Faces pain rating scale Pain distraction Effective 

8. Pediatric Otolaryngology Procedures Wong Baker Faces pain rating scale pain reduction Effective 

9. patellofemoral pain visual analog scale rating pain reduction Effective 

10. Labor Pain visual analog scale rating pain reduction Effective 

11. 
Non-specific Chronic Neck Pain visual analog scale rating pain reduction 

Not 
effective 

12. Painful electrical stimuli Numeric pain rating scale pain distraction Effective 

13. chronic pain visual analog scale rating analgesia Effective 

14. pain and anxiety in pediatric 
oncology 

Numeric pain rating scale and Faces 
Pain Scale - Revised 

pain distraction Effective 

15. pain in children during intravenous 
placement: 

Face, Legs, Activity, Cry, 
Consolability (FLACC) scale 

pain distraction Effective 

16. chronic low back pain: Numeric pain rating scale pain distraction Effective 

17. low back pain Numeric pain rating scale pain reduction Effective 

18. 
Ischemic Pain visual analog scale rating 

pain 
unpleasantness 

Effective 

19. Cystoscopy visual analog scale rating pain distraction Effective 

20. venous port access in pediatric 
oncology 

Wong-Baker FACES Pain rating scale pain reduction Effective 
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The effect of VR technology for pain reduction is 
displayed in Figure 3. The forest plot indicated that 
most studies reported a negative effect size, suggesting 
VR effectively reduces pain. While some studies show 
strong, reliable effects, others have wider confidence 

intervals, reflecting variability in populations, VR 
protocols, and pain assessment methods. Despite this 
heterogeneity, the overall trend supports VR as a 
promising tool for pain management, warranting 
further analysis to explore influencing factors.

 

Figure 3: Meta-analysis on the Effectiveness of VR Technology for Pain Reduction Compared to Control Group 

 

 

DISCUSSION 

This systematic review highlights the growing body of 
evidence supporting VR as an effective tool for pain 
management across various clinical settings. Despite 
differences in study design, patient populations, and 
clinical contexts, VR consistently reduced pain 
perception. Technological advances over the last five 
years have significantly contributed to this trend, 
making VR more accessible through portable, 
affordable, and user-friendly devices, shifting from 
bulky headsets to smartphone-integrated systems. 

VR’s role in operative care exemplifies its 
transformative potential. Mixed reality technologies, 
such as those used during the complex separation of 
conjoined twins, allowed surgeons to plan and rehearse 
intricate procedures in a virtual environment, 
enhancing surgical precision and outcomes .34 While this 
case represents a highly specialized application, it 
underscores VR’s broader utility in improving 
preoperative planning and intraoperative navigation. 

In chronic pain management, VR offers a promising non-
pharmacologic option. A systematic review by Smith et 
al.35 demonstrated VR’s effectiveness in reducing acute 
pain and anxiety in various inpatient populations. VR 
achieves this through distraction-based mechanisms 

that engage cognitive and sensory pathways, thereby 
modulating pain perception without pharmacological 
intervention. In oncology, VR is gaining traction as a 
supportive therapy. Groninger et al.36 found that VR 
provided superior non-pharmacologic pain relief 
compared to control groups in hospitalized cancer 
patients, with benefits persisting beyond the VR 
sessions. VR not only alleviates physical pain but also 
offers psychological relief, which is crucial for patients 
coping with distressing cancer treatments. 

VR has also shown success in perioperative and 
procedural settings. An umbrella review by Viderman et 
al.37 confirmed VR’s ability to reduce interventinol and 
procedural pain in both pediatric and adult populations. 
By decreasing preoperative anxiety and postoperative 
discomfort, VR contributes to a more positive patient 
experience and can reduce reliance on opioids, 
addressing concerns about opioid overuse and 
addiction. 

For fibromyalgia patients, VR has demonstrated 
effectiveness in mitigating widespread musculoskeletal 
pain. Pourmand et al.38 suggested that VR's immersive 
environments offer both distraction from pain signals 
and potential therapeutic benefits for associated mood 
disorders such as depression and anxiety. 
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Advancements in VR technology have also improved its 
application in acute trauma care. Maani et al.39 
introduced a robotic VR goggle holder during burn 
wound debridement for soldiers, enhancing stability 
and immersion. 

Earlier research laid the foundation for VR’s role in pain 
management. Patterson et al.40 demonstrated VR 
hypnosis as a tool for reducing procedural pain in burn 
injury patients. Although the initial studies had 
limitations, they provided a springboard for more 
robust clinical trials exploring VR in diverse pain 
management contexts. 

Recent studies by Wiechman et al.41 have extended VR’s 
applications beyond procedural pain to address 
background pain in trauma patients, traditionally 
managed by opioids or epidurals. Their findings suggest 
VR may offer sustained relief from ongoing pain, 
opening new avenues for non-opioid interventions in 
critical care. 

In-home VR therapy is an emerging trend for managing 
chronic pain, particularly chronic low back pain (cLBP). 
Maddox et al.42 demonstrated the durability of VR 
therapy benefits up to 18 months post-treatment. The 
feasibility of at-home interventions supports patient-
centered care and expands access to effective, non-
pharmacological pain management. 

Beyond pain relief, VR has demonstrated benefits in 
reducing anxiety and fatigue, especially in oncology 
settings. Burrai et al.43 found VR provided a pleasant, 
cybersickness-free experience during antiblastic 
therapies, improving patient comfort. These findings 
highlight VR's potential role in holistic patient care. 

Finally, VR has shown promise in obstetric pain 
management. Carus et al.44 reported that VR 
significantly improved pain scores during labor’s latent 
phase and enhanced maternal satisfaction. 

LIMITATIONS AND FUTURE IMPLICATIONS 

VR has made great progress, but it still has some 
challenges. One major issue is the high cost of VR 
headsets and computers, making it less accessible. Some 
users also experience motion sickness, dizziness, or eye 
strain. Another limitation is the lack of high-quality VR 
content, especially in education and professional fields. 
Current VR devices are often bulky and require wired 
connections, limiting movement. While VR aims to be 
realistic, it still struggles with lifelike graphics and 
interactions. Excessive use can also lead to social 
isolation and health concerns like eye strain and posture 
problems. Privacy and security issues arise as VR 
systems collect user data.  

Despite these challenges, VR has a bright future. 
Technology is improving, making headsets lighter, 
wireless, and more affordable. With 5G and cloud 
computing, VR will become smoother and more 
accessible. It will also change how people work and 
socialize, with virtual meetings and online spaces like 
the metaverse. AI will create smarter virtual 
environments, and VR will play a bigger role in 

healthcare, helping with therapy and training doctors. 
Education and job training will also benefit from 
immersive learning experiences. As haptic feedback 
improves, VR will feel more realistic, making it an 
important part of daily life in the future. 

CONCLUSION 

Our review synthesized evidence from various medical 
disciplines assessing the effectiveness of VR technology. 
Despite some variability, the reduction in pain 
perception remained consistent across diverse clinical 
settings, procedures, and patient populations. This 
suggests VR is a versatile and effective tool for 
managing pain, with proven benefits across different 
healthcare contexts. Hence, future research should focus 
on optimising VR applications for specific procedures 
and patients, refining the technology to improve its 
efficacy and investigating its integration into routine 
clinical practice. As VR technology advances, its 
widespread use in healthcare and pain management 
provides a non-invasive and cost-effective alternative to 
conventional methods. 

Acknowledgement: The authors express their 
gratitude to the principal and management of C.L. Baid 
Metha College of Pharmacy for their encouragement, 
support, guidance, and facility for the research work. 

Author's Contribution: All authors contributed to the 
study conception and design, the analysis and 
interpretation of the data, and the drafting and revising 
of the article, and were involved in the final approval of 
the version to be published. 

Conflict of Interest: The authors do not have any 
conflict of interest. 

Funding: Nil 

Ethical Approval: Not Required 

REFERENCES: 

1. Terman GW, Bonica JJ. Spinal mechanisms and their modulation. 
In: Loeser JD, Butler SH, Chapman CR, Turk DC, eds. Bonica's 
Management of Pain. 3rd ed. Philadelphia: Lippincott Williams 
and Wilkins; 2001. p. 73. 

2. Saida Firdose V S, Dhivya K, Pravallika S, Santhosh S. Cost of 
Illness Analysis of Knee Osteoarthritis in a Tertiary Care Hospital. 
Journal of young pharmacist. Vol 10, Issue 3, 2018: 322-25. 
DOI: https://dx.doi.org/10.5530/jyp.2018.10.71 

3. Hafeez U, Parakh S, Gan HK, Scott AM. Antibody-Drug Conjugates 
for Cancer Therapy. Molecules. 2020 Oct 16;25(20):4764. 
DOI: https://dx.doi.org/10.3390/molecules25204764 

4. Teh JJ, Pascoe DJ, Hafeji S, Parchure R, Koczoski A, Rimmer MP, 
Khan KS, Al Wattar BH. Efficacy of virtual reality for pain relief in 
medical procedures: a systematic review and meta-analysis. BMC 
Med. 2024 Feb 
14;22(1):64. DOI: https://dx.doi.org/10.1186/s12916-024-
03266-6 

5. Lowood H. Virtual Reality. In: Encyclopædia Britannica [Internet]. 
Chicago, IL: Encyclopædia Britannica, Inc.; 2018. Available 
at: https://www.britannica.com/technology/virtual-reality. 
Accessed October 5, 2025. 

6. El Beheiry M, Doutreligne S, Caporal C, Ostertag C, Dahan M, 
Masson JB. Virtual Reality: Beyond Visualization. J Mol Biol. 2019 
Mar 29;431(7):1315-1321. 
DOI: https://dx.doi.org/10.1016/j.jmb.2019.01.033   

https://dx.doi.org/10.3390/molecules25204764
https://dx.doi.org/10.1186/s12916-024-03266-6
https://dx.doi.org/10.1186/s12916-024-03266-6
https://www.britannica.com/technology/virtual-reality
https://dx.doi.org/10.1016/j.jmb.2019.01.033


Tharani et al.                                                                                                                              Journal of Drug Delivery & Therapeutics. 2026; 16(2):105-114 

ISSN: 2250-1177                                                                                           [113]                                                                                             CODEN (USA): JDDTAO 

7. Arane K, Behboudi A, Goldman RD. Virtual reality for pain and 
anxiety management in children. Can Fam Physician. 2017 
Dec;63(12):932-934. DOI: https://dx.doi.org/10.1186/s12916-
024-03266-6 

8. Gowthami V, Sudha P, Suresh T, Mounika P, Dhivya K. A 
Prospective Study on Effect of Monotherapy Antiepileptics on 
Hematological Parameters and Various Biochemical Parameters in 
Epilepsy Patients. Journal of Chemical and Pharmaceutical 
Sciences. Vol.9, Issue 5, 2017. 

9. Viderman D, Tapinova K, Dossov M, Seitenov S, Abdildin YG. 
Virtual reality for pain management: an umbrella review. Front 
Med (Lausanne). 2023 Jul 14;10:1203670. 
DOI: https://dx.doi.org/10.3389/fmed.2023.1203670  

10. Tas FQ, van Eijk CAM, Staals LM, Legerstee JS, Dierckx B. Virtual 
reality in pediatrics, effects on pain and anxiety: A systematic 
review and meta-analysis update. Paediatr Anaesth. 2022 
Dec;32(12):1292-
1304. DOI: https://dx.doi.org/10.1111/pan.14546 

11. Rousseaux F, Panda R, Toussaint C, Bicego A, Niimi M, Faymonville 
ME, Nyssen AS, Laureys S, Gosseries O, Vanhaudenhuyse A. Virtual 
reality hypnosis in the management of pain: Self-reported and 
neurophysiological measures in healthy subjects. Eur J Pain. 2023 
Jan;27(1):148-162. DOI: https://dx.doi.org/10.1002/ejp.2045 

12. Hoffman HG, Chambers GT, Meyer WJ 3rd, Arceneaux LL, Russell 
WJ, Seibel EJ, Richards TL, Sharar SR, Patterson DR. Virtual reality 
as an adjunctive non-pharmacologic analgesic for acute burn pain 
during medical procedures. Ann Behav Med. 2011 Apr;41(2):183-
91. DOI: https://dx.doi.org/10.1007/s12160-010-9248-7 

13. Lee SY, Cha JY, Yoo JW, Nazareno M, Cho YS, Joo SY, Seo CH. Effect 
of the Application of Virtual Reality on Pain Reduction and 
Cerebral Blood Flow in Robot-Assisted Gait Training in Burn 
Patients. J Clin Med. 2022 Jun 29;11(13):3762. 
DOI: https://dx.doi.org/10.3390/jcm11133762 

14. Felemban OM, Alshamrani RM, Aljeddawi DH, Bagher SM. Effect of 
virtual reality distraction on pain and anxiety during infiltration 
anesthesia in pediatric patients: a randomized clinical trial. BMC 
Oral Health. 2021 Jun 
25;21(1):321. DOI: https://dx.doi.org/10.1186/s12903-021-
01678-x 

15. Shetty V, Suresh LR, Hegde AM. Effect of Virtual Reality 
Distraction on Pain and Anxiety During Dental Treatment in 5 to 8 
Year Old Children. J Clin Pediatr Dent. 2019;43(2):97-
102. DOI: https://dx.doi.org/10.17796/1053-4625-43.2.5 

16. Alemanno F, Houdayer E, Emedoli D, Locatelli M, Mortini P, 
Mandelli C, Raggi A, Iannaccone S. Efficacy of virtual reality to 
reduce chronic low back pain: Proof-of-concept of a non-
pharmacological approach on pain, quality of life, 
neuropsychological and functional outcome. PLoS One. 2019 May 
23;14(5):e0216858.  
DOI: https://dx.doi.org/10.1371/journal.pone.0216858 

17. Chan E, Hovenden M, Ramage E, Ling N, Pham JH, Rahim A, Lam C, 
Liu L, Foster S, Sambell R, Jeyachanthiran K, Crock C, Stock A, 
Hopper SM, Cohen S, Davidson A, Plummer K, Mills E, Craig SS, 
Deng G, Leong P. Virtual Reality for Pediatric Needle Procedural 
Pain: Two Randomized Clinical Trials. J Pediatr. 2019 
Jun;209:160-
167.e4. DOI: https://dx.doi.org/10.1016/j.jpeds.2019.02.034  

18. Chen YJ, Cheng SF, Lee PC, Lai CH, Hou IC, Chen CW. Distraction 
using virtual reality for children during intravenous injections in 
an emergency department: A randomised trial. J Clin Nurs. 2020 
Feb;29(3-4):503-510.  
DOI: https://dx.doi.org/10.1111/jocn.15088 

19. Koç Özkan T, Polat F. The Effect of Virtual Reality and 
Kaleidoscope on Pain and Anxiety Levels During Venipuncture in 
Children. J Perianesth Nurs. 2020 Apr;35(2):206-
211. DOI: https://dx.doi.org/10.1016/j.jopan.2019.08.010 

20. Buyuk ET, Odabasoglu E, Uzsen H, Koyun M. The effect of virtual 
reality on Children's anxiety, fear, and pain levels before 
circumcision. J Pediatr Urol. 2021 Aug;17(4):567.e1-567.e8.  
DOI: https://dx.doi.org/10.1016/j.jpurol.2021.04.008 

21. Liu KY, Ninan SJ, Laitman BM, Goldrich DY, Iloreta AM, Londino AV 
3rd. Virtual Reality as Distraction Analgesia and Anxiolysis for 
Pediatric Otolaryngology Procedures. Laryngoscope. 2021 
May;131(5):E1714-E1721. 
DOI: https://dx.doi.org/10.1002/lary.29148 

22. Ebrahimi N, Rojhani-Shirazi Z, Yoosefinejad AK, Nami M. The 
effects of virtual reality training on clinical indices and brain 
mapping of women with patellofemoral pain: a randomized 
clinical trial. BMC Musculoskelet Disord. 2021 Oct 
25;22(1):900. DOI: https://dx.doi.org/10.1186/s12891-021-
04785-6  

23. Akin B, Yilmaz Kocak M, Küçükaydın Z, Güzel K. The Effect of 
Showing Images of the Foetus with the Virtual Reality Glass 
During Labour Process on Labour Pain, Birth Perception and 
Anxiety. J Clin Nurs. 2021 Aug;30(15-16):2301-2308. 
DOI: https://dx.doi.org/10.1111/jocn.15768 

24. Tejera DM, Beltran-Alacreu H, Cano-de-la-Cuerda R, Leon 
Hernández JV, Martín-Pintado-Zugasti A, Calvo-Lobo C, Gil-
Martínez A, Fernández-Carnero J. Effects of Virtual Reality versus 
Exercise on Pain, Functional, Somatosensory and Psychosocial 
Outcomes in Patients with Non-specific Chronic Neck Pain: A 
Randomized Clinical Trial. Int J Environ Res Public Health. 2020 
Aug 16;17(16):5950.  
DOI: https://dx.doi.org/10.3390/ijerph17165950 

25. Lier EJ, Oosterman JM, Assmann R, et al. The effect of virtual 
reality on evoked potentials following painful electrical stimuli 
and subjective pain. Sci Rep. 2020;10:9067. 
DOI: https://dx.doi.org/10.1038/s41598-020-66035-4 

26. Jones T, Moore T, Choo J. The Impact of Virtual Reality on Chronic 
Pain. PLoS One. 2016 Dec 20;11(12):e0167523. 
DOI: https://dx.doi.org/10.1371/journal.pone.0167523 

27. Reitze A, Voigt M, Klawonn F, Dusch M, Grigull L, Mücke U. Impact 
of virtual reality on peri-interventional pain, anxiety and distress 
in a pediatric oncology outpatient clinic: a randomized controlled 
trial. BMC Pediatr. 2024 Aug 3;24(1):501. 
DOI: https://dx.doi.org/10.1186/s12887-024-04952-3 

28. Lee HN, Bae W, Park JW, Jung JY, Hwang S, Kim DK, Kwak YH. 
Virtual reality environment using a dome screen for procedural 
pain in young children during intravenous placement: A pilot 
randomized controlled trial. PLoS One. 2021 Aug 
31;16(8):e0256489. 
DOI: https://dx.doi.org/10.1371/journal.pone.0256489 

29. Matheve T, Bogaerts K, Timmermans A. Virtual reality distraction 
induces hypoalgesia in patients with chronic low back pain: a 
randomized controlled trial. J Neuroeng Rehabil. 2020 Apr 
22;17(1):55. DOI: https://dx.doi.org/10.1186/s12984-020-
00688-0 

30. Eccleston C, Fisher E, Liikkanen S, Sarapohja T, Stenfors C, 
Jääskeläinen SK, Rice ASC, Mattila L, Blom T, Bratty JR. A 
prospective, double-blind, pilot, randomized, controlled trial of an 
"embodied" virtual reality intervention for adults with low back 
pain. Pain. 2022 Sep 1;163(9):1700-1715.  
DOI: https://dx.doi.org/10.1097/j.pain.0000000000002617 

31. Magora F, Cohen S, Shochina M, Dayan E. Virtual reality immersion 
method of distraction to control experimental ischemic pain. Isr 
Med Assoc J. 2006 Apr;8(4):261-5. 
DOI: https://dx.doi.org/10.1177/1043454220975702   

32. Goergen DI, Freitas DMO. Virtual Reality as a distraction therapy 
during cystoscopy: a clinical trial. Rev Col Bras Cir. 2022 May 
11;49:e20223138. DOI: https://dx.doi.org/10.1590/0100-6991e-
20223138-en 

33. Semerci R, Akgün Kostak M, Eren T, Avci G. Effects of Virtual 
Reality on Pain During Venous Port Access in Pediatric Oncology 
Patients: A Randomized Controlled Study. J Pediatr Oncol Nurs. 
2021 Mar-Apr;38(2):142-151. 
DOI: https://dx.doi.org/10.1177/1043454220975702 

34. Juhnke B, Mattson AR, Saltzman D, Azakie A, Hoggard E, Ambrose 
M, Iaizzo PA, Erdman A, Fischer G. Use of virtual reality for pre-
surgical planning in separation of conjoined twins: A case report. 

https://dx.doi.org/10.1186/s12916-024-03266-6
https://dx.doi.org/10.1186/s12916-024-03266-6
https://dx.doi.org/10.3389/fmed.2023.1203670
https://dx.doi.org/10.1111/pan.14546
https://dx.doi.org/10.1002/ejp.2045
https://dx.doi.org/10.1007/s12160-010-9248-7
https://dx.doi.org/10.3390/jcm11133762
https://dx.doi.org/10.1186/s12903-021-01678-x
https://dx.doi.org/10.1186/s12903-021-01678-x
https://dx.doi.org/10.17796/1053-4625-43.2.5
https://dx.doi.org/10.1371/journal.pone.0216858
https://dx.doi.org/10.1016/j.jpeds.2019.02.034
https://dx.doi.org/10.1111/jocn.15088
https://dx.doi.org/10.1016/j.jopan.2019.08.010
https://dx.doi.org/10.1016/j.jpurol.2021.04.008
https://dx.doi.org/10.1002/lary.29148
https://dx.doi.org/10.1186/s12891-021-04785-6
https://dx.doi.org/10.1186/s12891-021-04785-6
https://dx.doi.org/10.1111/jocn.15768
https://dx.doi.org/10.3390/ijerph17165950
https://dx.doi.org/10.1038/s41598-020-66035-4
https://dx.doi.org/10.1371/journal.pone.0167523
https://dx.doi.org/10.1186/s12887-024-04952-3
https://dx.doi.org/10.1371/journal.pone.0256489
https://dx.doi.org/10.1186/s12984-020-00688-0
https://dx.doi.org/10.1186/s12984-020-00688-0
https://dx.doi.org/10.1097/j.pain.0000000000002617
https://dx.doi.org/10.1177/1043454220975702
https://dx.doi.org/10.1590/0100-6991e-20223138-en
https://dx.doi.org/10.1590/0100-6991e-20223138-en
https://dx.doi.org/10.1177/1043454220975702


Tharani et al.                                                                                                                              Journal of Drug Delivery & Therapeutics. 2026; 16(2):105-114 

ISSN: 2250-1177                                                                                           [114]                                                                                             CODEN (USA): JDDTAO 

Proc Inst Mech Eng H. 2019 Dec;233(12):1327-1332. 
DOI: https://dx.doi.org/10.1177/0954411919878067 

35. Smith V, Warty RR, Sursas JA, Payne O, Nair A, Krishnan S, da Silva 
Costa F, Wallace EM, Vollenhoven B. The Effectiveness of Virtual 
Reality in Managing Acute Pain and Anxiety for Medical 
Inpatients: Systematic Review. J Med Internet Res. 2020 Nov 
2;22(11):e17980. DOI: https://dx.doi.org/10.2196/17980 

36. Groninger H, Violanti D, Mete M. Virtual reality for pain 
management in hospitalized patients with cancer: A randomized 
controlled trial. Cancer. 2024 Jul 15;130(14):2552-2560. 
DOI: https://dx.doi.org/10.1002/cncr.35282 

37. Viderman D, Tapinova K, Dossov M, Seitenov S, Abdildin YG. 
Virtual reality for pain management: an umbrella review. Front 
Med (Lausanne). 2023 Jul 14;10:1203670. 
DOI: https://dx.doi.org/10.3389/fmed.2023.1203670  

38. Pourmand A, Davis S, Marchak A, Whiteside T, Sikka N. Virtual 
Reality as a Clinical Tool for Pain Management. Curr Pain 
Headache Rep. 2018 Jun 15;22(8):53. 
DOI: https://dx.doi.org/10.1007/s11916-018-0708-2 

39. Maani CV, Hoffman HG, Morrow M, Maiers A, Gaylord K, McGhee 
LL, et al. Virtual reality pain control during burn wound 
debridement of combat-related burn injuries using robot-like arm 
mounted VR goggles. J Trauma. 2011 Jul;71(1 Suppl):S125-30. 
DOI: https://dx.doi.org/10.1097/TA.0b013e31822192e2 

40. Patterson DR, Wiechman SA, Jensen M, Sharar SR. Hypnosis 
delivered through immersive virtual reality for burn pain: A 
clinical case series. Int J Clin Exp Hypn. 2006 Apr;54(2):130-42. 
DOI: https://dx.doi.org/10.1080/00207140500528182 

41. Wiechman SA, Jensen MP, Sharar SR, Barber JK, Soltani M, 
Patterson DR. The Impact of Virtual Reality Hypnosis on Pain and 
Anxiety Caused by Trauma: Lessons Learned from a Clinical Trial. 
Int J Clin Exp Hypn. 2022 Apr-Jun;70(2):156-173.  
DOI: https://dx.doi.org/10.1080/00207144.2022.2052296 

42. Maddox T, Garcia H, Ffrench K, Maddox R, Laura Martínez García, 
Krishnamurthy P, et al. In-home virtual reality program for 
chronic low back pain: durability of a randomized, placebo-
controlled clinical trial to 18 months post-treatment. Reg Anesth 
Pain Med. 2024 May 7;49(5):373-375. 
DOI: https://dx.doi.org/10.1136/rapm-2022-104093 

43. Burrai F, Ortu S, Marinucci M, De Marinis MG, Piredda M. 
Effectiveness of Immersive Virtual Reality in People with Cancer 
Undergoing Antiblastic Therapy: A Randomized Controlled Trial. 
Semin Oncol Nurs. 2023 Aug;39(4):151470. doi: 
10.1016/j.soncn.2023.151470. Epub 2023 Jul 16. PMID: 
37455151. DOI: https://dx.doi.org/10.1016/j.soncn.2023.151470 

44. Carus EG, Albayrak N, Bildirici HM, Ozmen SG. Immersive virtual 
reality on childbirth experience for women: a randomized 
controlled trial. BMC Pregnancy Childbirth. 2022 Apr 
23;22(1):354. DOI: https://dx.doi.org/10.1186/s12884-022-
04598-y

 

 

https://dx.doi.org/10.1177/0954411919878067
https://dx.doi.org/10.2196/17980
https://dx.doi.org/10.1002/cncr.35282
https://dx.doi.org/10.3389/fmed.2023.1203670
https://dx.doi.org/10.1007/s11916-018-0708-2
https://dx.doi.org/10.1097/TA.0b013e31822192e2
https://dx.doi.org/10.1080/00207140500528182
https://dx.doi.org/10.1080/00207144.2022.2052296
https://dx.doi.org/10.1136/rapm-2022-104093
https://dx.doi.org/10.1016/j.soncn.2023.151470
https://dx.doi.org/10.1186/s12884-022-04598-y
https://dx.doi.org/10.1186/s12884-022-04598-y

