Supplementary file 2. Excluded studies after analyzing the full text and reasons for exclusion.
No meta-analysis (k=7)
No meta-analyses of interest (k=3)
No research design of interest (k=5)
	
	Excluded reviews
	Reason

	1. 
	Lin HT, Li YI, Hu WP, Huang CC, Du YC. A Scoping Review of The Efficacy of Virtual Reality and Exergaming on Patients of Musculoskeletal System Disorder. J Clin Med. 2019 Jun 4;8(6):791. doi: 10.3390/jcm8060791.
	No research design of interest.

	2. 
	Farzad M, MacDermid JC, Ring DC, Shafiee E. A Scoping Review of the Evidence regarding Assessment and Management of Psychological Features of Shoulder Pain. Rehabil Res Pract. 2021 Sep 30;2021:7211201. doi: 10.1155/2021/7211201.
	No research design of interest.

	3. 
	Kuber PM, Rashedi E. Alterations in Physical Demands During Virtual/Augmented Reality-Based Tasks: A Systematic Review. Ann Biomed Eng. 2023 Sep;51(9):1910-1932. doi: 10.1007/s10439-023-03292-0.
	No meta-analysis.

	4. 
	Al-Mutairi, A. M. F. ., Almutairi, S. T. F. . ., Alruaidan, A. R., Almutairi, D. M. ., & Alqthami, A. M. G. . (2024). Cervical Spondylosis: Innovative Techniques for Physical Therapy-An Updated Review. Journal of Ecohumanism, 3(8), 13195 –. https://doi.org/10.62754/joe.v3i8.6215
	No meta-analysis.

	5. 
	Kostka JS, Zawadzka-Fabijan A, Działa D, Bruc B, Pruszyńska M, Figas G, O'Connor RJ, Malmivaara A, Kujawa JE. Effectiveness and adverse effects of immersive technologies used for rehabilitation of patients with non-specific neck pain: a systematic review. J Rehabil Med. 2025 Jan 31;57:jrm42108. doi: 10.2340/jrm.v57.42108.
	No meta-analysis.

	6. 
	Afsoon Asadzadeh, Taha Samad-Soltani, Zahra Salahzadeh, Peyman Rezaei-Hachesu. Effectiveness of virtual reality-based exercise therapy in rehabilitation: A scoping review. Informatics in Medicine Unlocked Volume 24, 2021, 100562
	No research design of interest.

	7. 
	Wong KP, Tse MMY, Qin J. Effectiveness of Virtual Reality-Based Interventions for Managing Chronic Pain on Pain Reduction, Anxiety, Depression and Mood: A Systematic Review. Healthcare (Basel). 2022 Oct 17;10(10):2047. doi: 10.3390/healthcare10102047.
	No meta-analysis.

	8. 
	Bounds CL, Coppieters MW, Thomson HW, Larsen B, Evans K. Efficacy of Conservative Interventions for Musculoskeletal Conditions on Pain and Disability in Active Serving Military Personnel-A Systematic Review. Mil Med. 2024 Jan 23;189(1-2):e66-e75. doi: 10.1093/milmed/usac409.
	No meta-analyses of interest.

Note: Only one study evaluated virtual reality in the meta-analysis of neck pain.

	9. 
	Lo HHM, Zhu M, Zou Z, Wong CL, Lo SHS, Chung VC, Wong SY, Sit RWS. Immersive and Nonimmersive Virtual Reality-Assisted Active Training in Chronic Musculoskeletal Pain: Systematic Review and Meta-Analysis. J Med Internet Res. 2024 Aug 19;26:e48787. doi: 10.2196/48787.
	Included.

	10. 
	Gumaa M, Rehan Youssef A. Is Virtual Reality Effective in Orthopedic Rehabilitation? A Systematic Review and Meta-Analysis. Phys Ther. 2019 Oct 28;99(10):1304-1325. doi: 10.1093/ptj/pzz093.
	No meta-analyses of interest.

	11. 
	Zhao et al. Network meta-analysis of the effect of exercise therapy on chronic neck pain. Medicine in Novel Technology and Devices Volume 25, March 2025, 100337.
	No meta-analyses of interest.
Note: No direct comparisons for virtual reality meta-analyses were found.

	12. 
	Austin PD. The Analgesic Effects of Virtual Reality for People with Chronic Pain: A Scoping Review. Pain Med. 2022 Jan 3;23(1):105-121. doi: 10.1093/pm/pnab217.
	No research design of interest.

	13. 
	Wittkopf PG, Lloyd DM, Coe O, Yacoobali S, Billington J. The effect of interactive virtual reality on pain perception: a systematic review of clinical studies. Disabil Rehabil. 2020 Dec;42(26):3722-3733. doi: 10.1080/09638288.2019.1610803.
	No meta-analysis.

	14. 
	Ahern MM, Dean LV, Stoddard CC, Agrawal A, Kim K, Cook CE, Narciso Garcia A. The Effectiveness of Virtual Reality in Patients With Spinal Pain: A Systematic Review and Meta-Analysis. Pain Pract. 2020 Jul;20(6):656-675. doi: 10.1111/papr.12885.
	Included.

	15. 
	Ye G, Koh RGL, Jaiswal K, Soomal H, Kumbhare D. The Use of Virtual Reality in the Rehabilitation of Chronic Nonspecific Neck Pain: A Systematic Review and Meta-Analysis. Clin J Pain. 2023 Sep 1;39(9):491-500. doi: 10.1097/AJP.0000000000001134.
	Included.

	16. 
	Matthie NS, Giordano NA, Jenerette CM, Magwood GS, Leslie SL, Northey EE, Webster CI, Sil S. Use and efficacy of virtual, augmented, or mixed reality technology for chronic pain: a systematic review. Pain Manag. 2022 Oct;12(7):859-878. doi: 10.2217/pmt-2022-0030.
	No meta-analysis.

	17. 
	Daud F. Utilising Virtual Reality in Pain Management: A Systematic Review. Medicine & Health. 2021;16(2):52-71 DOI:10.17576/MH.2021.1602.04
	No meta-analysis.

	18. 
	Grassini S. Virtual Reality Assisted Non-Pharmacological Treatments in Chronic Pain Management: A Systematic Review and Quantitative Meta-Analysis. Int J Environ Res Public Health. 2022 Mar 29;19(7):4071. doi: 10.3390/ijerph19074071.
	Included.

	19. 
	Brea-Gómez, B., Laguna-González, A., Pérez-Gisbert, L. et al. Virtual reality based rehabilitation in adults with chronic neck pain: a systematic review and meta-analysis of randomized clinical trials. Virtual Reality 28, 86 (2024). https://doi.org/10.1007/s10055-024-00979-0
	Included.

	20. 
	Guo Q, Zhang L, Gui C, Chen G, Chen Y, Tan H, Su W, Zhang R, Gao Q. Virtual Reality Intervention for Patients With Neck Pain: Systematic Review and Meta-analysis of Randomized Controlled Trials. J Med Internet Res. 2023 Apr 3;25:e38256. doi: 10.2196/38256.
	Included.

	21. 
	Kim et al. Virtual Reality Therapy for Chronic Pain: A Scoping Review on Indications, Mechanisms of Action, and Effectiveness. Topics in Pain Management. 2024;40(5):1-9
	No research design of interest.

	22. 
	Opara, M., & Kozinc, Ž. (2023). Virtual reality training for management of chronic neck pain: a systematic review with meta-analysis. European Journal of Physiotherapy, 26(3), 135–147. https://doi.org/10.1080/21679169.2023.2215831
	Included.

	23. 
	Hao J, He Z, Chen Z, Remis A. Virtual reality training versus conventional rehabilitation for chronic neck pain: A systematic review and meta-analysis. PM R. 2024 Oct;16(10):1143-1153. doi: 10.1002/pmrj.13158.
	Included.

	24. 
	Henríquez-Jurado JM, Osuna-Pérez MC, García-López H, Lomas-Vega R, López-Ruiz MDC, Obrero-Gaitán E, Cortés-Pérez I. Virtual reality-based therapy for chronic low back and neck pain: a systematic review with meta-analysis. EFORT Open Rev. 2024 Jul 1;9(7):685-699. doi: 10.1530/EOR-23-0197.
	Included.












Manual searches
	
	Excluded reviews
	Reason
	Overviews or scoping reviews where studies have been found

	1. 
	Mallari B, Spaeth EK, Goh H, Boyd BS. Virtual reality as an analgesic for acute and chronic pain in adults: a systematic review and meta-analysis. J Pain Res. 2019 Jul 3;12:2053-2085. doi: 10.2147/JPR.S200498.
	No meta-analyses of interest.
	Lin HT, Li YI, Hu WP, Huang CC, Du YC. A Scoping Review of The Efficacy of Virtual Reality and Exergaming on Patients of Musculoskeletal System Disorder. J Clin Med. 2019 Jun 4;8(6):791. doi: 10.3390/jcm8060791.

	2. 
	Goudman L, Jansen J, Billot M, Vets N, De Smedt A, Roulaud M, Rigoard P, Moens M. Virtual Reality Applications in Chronic Pain Management: Systematic Review and Meta-analysis. JMIR Serious Games. 2022 May 10;10(2):e34402. doi: 10.2196/34402.
	No meta-analyses of interest.
	Lin HT, Li YI, Hu WP, Huang CC, Du YC. A Scoping Review of The Efficacy of Virtual Reality and Exergaming on Patients of Musculoskeletal System Disorder. J Clin Med. 2019 Jun 4;8(6):791. doi: 10.3390/jcm8060791.

	3. 
	Wiederhold BK, Gao K, Sulea C, Wiederhold MD. Virtual reality as a distraction technique in chronic pain patients. Cyberpsychol Behav Soc Netw. 2014 Jun;17(6):346-52. doi: 10.1089/cyber.2014.0207.
	No research design of interest.
	Lin HT, Li YI, Hu WP, Huang CC, Du YC. A Scoping Review of The Efficacy of Virtual Reality and Exergaming on Patients of Musculoskeletal System Disorder. J Clin Med. 2019 Jun 4;8(6):791. doi: 10.3390/jcm8060791.



