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Objectives 

• To determine the effectiveness of hydrotherapy on patients with chronic pain. 

Methods 

• A systematic literature search was started on May 4, 2026. 

• This literature search was conducted on commercial medical literature databases, 

including, Medline Epub Ahead of Print, Medline In-Process & Other Non-Indexed 

Citations, Medline Daily Update available through the Ovid platform (1946 to May 1, 

2026), CINAHL Complete (Search completed May 4, 2026), EBM Reviews - Cochrane 

Database of Systematic Reviews 2005 to April 15, 2026, EBM Reviews - ACP Journal 

Club 1991 to April 2026, EBM Reviews - Database of Abstracts of Reviews of Effects 1st 

Quarter 2016, EBM Reviews - Cochrane Clinical Answers March 2026, EBM Reviews - 

Cochrane Central Register of Controlled Trials March 2026, EBM Reviews - Cochrane 

Methodology Register 3rd Quarter 2012, EBM Reviews - Health Technology Assessment 

4th Quarter 2016, and EBM Reviews - NHS Economic Evaluation Database 1st Quarter 

2016 (Search completed May 4, 2026), and EMBASE.com (Search completed May 4, 

2026). 

• The search was done by employing combinations of keywords. Full search strategies can 

be found in Appendix 2.  

• Only studies between 2021 through 2026 were included and all studies had to have a 

comparator group. The studies involving fibromyalgia and rheumatoid arthritis patients 

were excluded. No other limitations were implemented in any of these searches. 

• A manual search was also planned and conducted on the references of the articles that 

were retrieved in full. 

Results 

• Search results: 

• One thousand four  published studies were identified through the search - 245 

from MEDLINE, 43 from CINAHL, 80 from CENTRAL, and 636 from EMBASE. 

• After duplicates were removed, 522 published studies were identified through the 

search - 244 from MEDLINE, 18 from CINAHL, 49 from CENTRAL, and 432 from 

EMBASE. 

• Upon examination of the titles and abstracts of these published studies, there 

were 66 studies thought to be relevant to hydrotherapy use in treating chronic 

pain1-66; 504 were excluded due to incorrect population, 20 due to incorrect 

interventions, 34 due to incorrect outcomes, 40 due to incorrect study design, 74 

were animal/cell culture/non-human studies and two were pre-2021 studies (year 

of the original paper). 

• Of the 66 studies that were retrieved in full, ten were excluded due to incorrect 

population2,5,8,10,13,16,25,26,63,67, two were excluded due to incorrect outcomes23,29, 

and 19 were excluded due to incorrect study design1,3,7,9,14,15,27,30-

33,36,38,41,53,55,58,60,61.  

• A manual search of the references from the studies selected for full text screening 

revealed three additional papers68-70 and two systematic reviews71,72. 

• Sixteen systematic reviews on hydrotherapy use in treating chronic pain were 

identified4,6,11,12,17,18,20,21,28,34,35,56,59,65,71,72. 
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• Sixteen ongoing trials on the use of hydrotherapy in treating chronic pain were 

identified22,37,39,40,42-52,54. 

• Therefore, there are nine new published studies that are relevant to this 

systematic review19,24,57,62,64,66,68-70. 

• Study Characteristics: 

• A description of study characteristics of included studies is included in Table 1. 

• Five studies were conducted in Europe19,62,66,68,70, four studies were conducted in 

Asia24,57,64,69 with no studies completed in North America.  

• Location of pain varied across the studies reviewed with four studies on knee 

pain57,62,66,69, five studies on back pain57,62,66,68,69, and one study on shoulder 

pain24. 

• Seven studies compared hydrotherapy to minimal or no intervention, while four 

studies compared hydrotherapy to other types of active therapy66,68-70. 

• Most of the treatment protocols for the hydrotherapy interventions were quite 

varied in the intervention period, frequency per week, and session length.  

• The intervention period varied greatly with three studies running for two 

weeks24,66,69, three studies running for three weeks19,62,70, two studies running for 

four weeks57,68, one study running for five weeks, one study running for 4-6 

weeks, two studies running for 12 weeks, and one study running for 8 weeks64.  

• Treatment frequency also varied greatly with two studies treating three times a 

week57,64, one study treating every other day70, four studies treating five times a 

week62,66,68,69, one study treating six times a week19, and one study treating 

everyday24.  

• Treatment durations differed as well amongst the studies as four studies had 15-

20 min sessions62,66,68,70, one study had 30 min sessions24, one study had 40 min 

sessions19, one study had 60 min sessions57, and two were of unknown 

length64,69. 

• There were differing timepoints of when pain outcomes were measured with some 

studies reporting multiple timepoints. All studies had outcome measurements at 

baseline and short-term follow-up (3-12 weeks), while two studies measured 

intermediate follow up timepoints (>3 to ≤6 months)19,66. There were no studies 

that looked at long term timepoints (12+ months). 

• All studies had a thermal component with temperature ranging from 33°C-42°C 

(mean 38°C). 

• Mineral water was generally used in treatment with one study specifically 

evaluating the effects of mineral vs. pool water68. Concentration of the mineral 

composition of the mineral water varied between studies. 

• Only one study included water pressure (i.e. air jets/diffusion) as a component in 

the therapy for chronic pain management19. 

• Six of the nine studies had concomitant therapies such as exercise, physiotherapy 

or pharmacological therapies as part of the comparator group19,57,62,64,69,70. 

• Study Quality: 

• Overall, the study quality in general was low. 

• All nine studies were randomized controlled trials or randomized trials with active 

comparators (level of evidence 1. Appendix 1). 



 

 

 

5 
Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 

2026 Update 
May 2026 

 

 

 

• The study quality was downgraded to low due to risk of bias, methodological 

limitations and imprecision. 

• Most studies were downgraded due to risk of bias via performance and selection 

bias, five studies were single blinded19,57,66,68,70, and four24,62,64,69 studies were 

open label. Given the nature of the treatment involving immersion in water, 

double blinding to treatment was difficult to achieve in the majority of studies 

investigated. 

• The study quality was lowered due to attrition bias in one study19 and due to 

detection bias in three studies64,66,69. 

• The study quality was lowered due to imprecision for all but one study due to the 

low number of participants in the included studies (n < 100)24,57,64,66,68-70. 

• Outcomes: 

• A description of study outcomes of included studies is included in Table 2-4. 

• Outcomes of interest included pain outcomes, functional disability outcomes and 

quality of life outcomes. Nine studies had pain outcomes19,24,57,62,64,66,68-70, nine 

studies had disability outcomes19,24,57,62,64,66,68-70, and seven studies had quality of 

life outcomes19,24,62,66,68-70.  

• Pain outcomes were generally similar in the scale used - six studies used visual 

analog scale (VAS)19,57,62,66,69,70, three used the pain subscale for the Western 

Ontario and McMaster Universities Osteoarthritis Index (WOMAC)19,24,64, one used 

the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)68, and one used 

the pain subscale for Shoulder Pain and Disability Index (SPADI)24. 

• Disability outcomes of interest varied in the scale used. Three studies used the 

WOMAC19,24,64, two studies used the SPADI19,24, one study used the Knee Injury 

and Osteoarthritis Outcome Score (KOOS)70, three studies used the Oswestry 

Disability Index (ODI)57,62,69, two studies used the Roland-Morris Disability 

Questionnaire (RMDQ)66,69, one used the Leeds Disability Scale (LDS)66; and one 

used the Bath Ankylosing Spondylitis Functional Index (BASFI)68. 

• Quality of life outcomes of interest were diverse in nature. Three studies used the 

European Quality of Life 5 Dimensions survey (EQ-5D)19,62,69, three used the 36-

item Short Form Health Survey (SF-36)24,66,70, and one used the Ankylosing 

Spondylitis Quality of Life Questionnaire (ASQoL)68. 

• In general, hydrotherapy showed a reduction in pain and disability compared to 

pre-intervention levels.  

• For the seven studies comparing hydrotherapy vs. minimal or no 

intervention19,24,57,62,64,69,70, seven had pain outcomes with five studies showing a 

statistically significant decrease of pain intensity19,57,62,64,70 and two with no 

statistically significant difference24,69. 

• For the four studies comparing hydrotherapy to other types of active therapy66,68-

70, all four had pain outcomes with only one study having a statistically significant 

decrease of pain intensity66, while the other three studies had no statistically 

significant difference or an increase in pain intensity compared to active 

therapy68-70. 

• For the seven studies with hydrotherapy vs. minimal or no 

intervention19,24,57,62,64,69,70, seven studies had disability outcomes, with five 

studies having statistically significant improvement19,57,62,64,70, and two studies 

having no statistically significant improvement24,69. 
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• For the four studies comparing hydrotherapy to other types of active 

therapies66,68-70, all four studies had disability outcomes, with no study having 

statistically significant improvement, three studies having no statistically 

significant difference in disability outcomes66,68,70, and one study where 

hydrotherapy had worse disability than the comparator group (prolotherapy)69. 

• For the seven studies comparing hydrotherapy vs. minimal or no 

intervention19,24,57,62,64,69,70, five studies had quality-of-life outcomes19,24,62,69,70, 

with two studies having statistically significant improvement19,62, while the other 

three studies having no statistically significant improvement24,69,70. 

• For the four studies comparing hydrotherapy to other types of active therapy66,68-

70, all four studies had quality-of-life outcomes, with one study demonstrating a 

statistically significant improvement66, while the other three studies had no 

statistically significant difference68,70 or worse quality-of-life outcomes compared 

to the active comparator (prolotherapy)69. 

Discussion 

• In 2021, the Evidence-based Practice Group (EBPG) at WorkSafeBC commissioned a 

systematic review to investigate the effectiveness of hydrotherapy as a treatment for 

patients with chronic pain.  

• The findings concluded that there was insufficient high-quality evidence to support the 

use of hydrotherapy as treatment for chronic pain.  

• Low to moderate-quality evidence suggested that hydrotherapy may be more effective 

than minimal intervention for pain outcomes.  However, it is not any more effective than 

minimal intervention for functional disability outcomes. 

• Low to moderate-quality evidence suggested that hydrotherapy is not any more effective 

than other forms of active therapy in reducing pain intensity and functional disability. 

• Significant heterogeneity due to temporal variability in class duration and frequency of 

hydrotherapy, and due to the differing timepoints of when the outcomes were measured. 

• Our current update from 2021-2026 adds an additional nine studies to the evidence. 

• There are seven low quality studies (level of evidence 1. Appendix 1) reporting on the 

efficacy of hydrotherapy for the treatment of chronic pain. 

• When compared to minimal or no intervention, low quality evidence illustrates that 

hydrotherapy may be more effective in reducing pain intensity in patients with chronic 

pain (five of seven studies showed improvement). 

• However, when comparing other active interventions, the low-quality evidence shows no 

difference - one study had statistically significant improvement in pain intensity 

outcomes while the other three studies had no improvement or had worse outcomes 

than the active therapy.  

• Disability outcomes followed a similar pattern to pain outcomes whereby hydrotherapy 

may be more effective in improving disability in patients with chronic pain (five of seven 

studies showed improvement) compared to minimal or no intervention. However, when 

compared to active comparators, no study had statistically significant improvement. 

• Quality-of-life outcomes for hydrotherapy rendered split evidence vs. minimal or no 

intervention (two of five studies demonstrated a statistically significant improvement). 

Compared to active therapy, only one of four studies with QOL outcomes showed 

improvement for hydrotherapy. 
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• Treatment heterogeneity continued to be problematic in this review with heterogeneity in 

study characteristics such as a temporal variability in treatment duration and frequency 

of hydrotherapy, and in the differing timepoints of outcome measurement.  

• Outcomes reported were similarly heterogeneous in nature with pain intensity and 

quality of life outcomes generally split between one of two measurement tools (e.g. VAS 

vs. other disease-specific pain outcomes, and EQ-5D vs SF-36 respectively) while 

disability outcomes were heterogeneous due to their disease-specific outcomes.  

• Together, these methodological limitations affect the ability of this systematic review to 

provide specific treatment recommendations. 

• Six of the nine studies had concomitant therapies such as exercise, physiotherapy or 

pharmacological therapies as part of the comparator group. Given the overall trend 

toward a multimodal approach to pain and disability improvement in patients with 

chronic pain, further studies for use of hydrotherapy as an adjuvant therapeutic tool 

along with existing therapies (i.e. exercise) are needed. 

• None of the trials explore long term outcomes (>12 months) which would be important 

for determining treatment efficacy in patients with chronic pain. 

Summary 

• In the original 2021 literature review, there were no published high-quality studies 

supporting the use of hydrotherapy as treatment for chronic pain with low to moderate-

quality evidence suggesting that hydrotherapy may be more effective than minimal 

intervention for pain reduction outcomes only.  

• In the current 2026 update, there are an additional nine low quality, moderate level 

studies (level of evidence 2-3. Appendix 1) and sixteen ongoing trials that examine the 

efficacy of hydrotherapy as a treatment for chronic pain. 

• Low quality evidence corroborates the prior conclusions that hydrotherapy may be more 

effective than minimal intervention for pain reduction and disability outcomes but not 

quality-of life outcomes. 

• Low quality evidence suggests that compared to existing active therapies for chronic 

pain, hydrotherapy is not any more effective at reducing pain intensity, disability, and 

quality-of-life outcomes. 

• There was significant risk of bias due to the heterogeneity in treatment methodology and 

outcome measurement as well as concomitant therapies in the comparator groups. 

Therefore, further high-quality studies are needed to determine if there is conclusive 

evidence reporting on the efficacy of hydrotherapy in the treatment of chronic pain 

particularly as adjuvant therapy.   



 

 

 

8 
Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 

2026 Update 
May 2026 

 

 

 

References 

  

1.     Adiguzel T, Arslan B, Gurdal H, Karagulle MZ. Evaluation of the therapeutic and the 

chemical effects of balneological treatment on clinical and laboratory parameters in knee 

osteoarthritis: a randomized, controlled, single-blinded trial. Randomized Controlled Trial. 

Int J Biometeorol. Jun 2022;66(6):1257-1265. doi:https://dx.doi.org/10.1007/s00484-

022-02274-6 

2.     Ariani A, Bedogni G, Biasi G, et al. Balneotherapy in Fibromyalgia Syndrome: protocol of 

"FIBROTHERM", a prospective multi-center, two-cohort observational study. Article. Int J 

Biometeorol. 2025;69(9):2081-2088. doi:10.1007/s00484-025-02876-w 

3.     Barassi G, Panunzio M, Prosperi L, et al. Balneotherapy and Manual Therapy of Key 

Myofascial Trigger Points as Therapeutic Integration for COPD Associated with Myofascial 

Pain Syndrome: A Case Series. Healthcare (Basel). Mar 20 2026;14(6):20. 

doi:https://dx.doi.org/10.3390/healthcare14060788 

4.     Bekaryssova D, Yessirkepov M, Imanbaeva AD. Water-based interventions in rheumatic 

diseases: mechanisms, benefits, and clinical applications. Review. Rheumatol Int. 12 28 

2024;45(1):8. doi:https://dx.doi.org/10.1007/s00296-024-05770-7 

5.     Borze Ursu TF, Pallag A, Ciobanu DI, et al. The Influence of Rehabilitation Programs on the 

Mental State and Quality of Life in Patients with Fibromyalgia: A Comparative Cohort Study 

from Romania. Comparative Study. Int J Environ Res Public Health. Oct 12 

2025;22(10):12. doi:https://dx.doi.org/10.3390/ijerph22101553 

6.     Castelli L, Galasso L, Mule A, et al. Sleep and spa therapies: What is the role of 

balneotherapy associated with exercise? A systematic review. Systematic Review. Front 

Physiol. 2022;13:964232. doi:https://dx.doi.org/10.3389/fphys.2022.964232 

7. Cavlak U, Jurak I, Rusu L, et al. An Analysis of Factors Associated with Chronic 

Musculoskeletal Pain, Pain Management Preferences, Coping Strategies, and Health-

Related Quality of Life Among Older People: A Cross-Cultural Study. Article. Journal of Pain 

Research. 2025;18:4915-4934. doi:10.2147/JPR.S525968 

8. Cheleschi S, Tenti S, Seccafico I, Galvez I, Fioravanti A, Ortega E. Balneotherapy year in 

review 2021: focus on the mechanisms of action of balneotherapy in rheumatic diseases. 

Review. Environ Sci Pollut Res Int. Feb 2022;29(6):8054-8073. 

doi:https://dx.doi.org/10.1007/s11356-021-17780-0 

9. Ciurba A-P, Aur C, Linc R. Balneo physio gynecology in Bihor County. Romanian Journal of 

Physical Therapy / Revista Romana de Kinetoterapie. 2025;31(54):14-19. 

doi:10.61215/RJPT.2025.31.54.14 

10. Cracowski C, Colas C, Hodaj E, Pichot V. Impact of spa therapy on physical activity, sleep 

and heart rate variability among individuals with fibromyalgia: results of an ancillary 

study. Journal article Conference proceeding. Clinical and experimental rheumatology. to 

2025-03-04 2025;Vol.43(6):1184p.  

11. D'Angelo D, Coclite D, Napoletano A, et al. The efficacy of balneotherapy, mud therapy 

and spa therapy in patients with osteoarthritis: an overview of reviews. Review. Int J 

Biometeorol. Jul 2021;65(7):1255-1271. doi:https://dx.doi.org/10.1007/s00484-021-

02102-3 

12. Deenadayalan B, Venugopal V, Poornima R, et al. Analgesic Effect of Hydrotherapy: A 

Narrative Review of Current Evidence. CAND Journal. 2022;29(4):12-15. 

doi:10.54434/candj.123 

13. Ducamp P, Sichere P, Gayum H, Dubourg K, Roques CF. Republication of: 

https://dx.doi.org/10.1007/s00484-022-02274-6
https://dx.doi.org/10.1007/s00484-022-02274-6
https://dx.doi.org/10.3390/healthcare14060788
https://dx.doi.org/10.1007/s00296-024-05770-7
https://dx.doi.org/10.3390/ijerph22101553
https://dx.doi.org/10.3389/fphys.2022.964232
https://dx.doi.org/10.1007/s11356-021-17780-0
https://dx.doi.org/10.1007/s00484-021-02102-3
https://dx.doi.org/10.1007/s00484-021-02102-3


 

 

 

9 
Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 

2026 Update 
May 2026 

 

 

 

&ldquo;Therapeutic Patient Education for Fibromyalgia during Spa Therapy: the FiETT 

Randomized Controlled Trial&rdquo. Journal article. Douleurs. France Elsevier Masson s 

2022;Vol.23(6):228-241p. doi:https://doi.org/10.1016/j.douler.2022.09.001 

14. Fejji R, Rahmouni S, Zouaoui K, et al. PHYSICIANS' APPROACH TO PRESCRIBING 

THERMAL SPA TREATMENTS: INSIGHTS AND PRACTICES. Conference Abstract. Aging 

Clinical and Experimental Research. 2024;36(1):551. doi:10.1007/s40520-024-02766-y 

15. Ferrara E, Scaramuzzino M, Murmura G, Balice G, Sinjari B. Real-world outcomes during 

sulfurous balneotherapy in osteoarthritis: retrospective analysis. Article. Int J Biometeorol. 

2026;70(3):67. doi:10.1007/s00484-026-03148-x 

16. Ferrara E, Scaramuzzino M, Murmura G, D'Addazio G, Sinjari B. COVID-19-Related 

Discontinuation Impact on Patient-Reported Outcomes in Long-Term Thermal Therapy: A 

Single-Center Observational Study at Saturnia Thermal Springs. Healthcare (Basel). Jan 

20 2025;13(2):20. doi:https://dx.doi.org/10.3390/healthcare13020202 

17. Ferrara E, Scaramuzzino M, Murmura G, D'Addazio G, Sinjari B. Emerging Evidence on 

Balneotherapy and Thermal Interventions in Post-COVID-19 Syndrome: A Systematic 

Review. Review. Healthcare (Basel). Jan 07 2025;13(2):07. 

doi:https://dx.doi.org/10.3390/healthcare13020096 

18. Forestier R, Bugnard A, Thomas T. Balneotherapy in spondyloarthropathy: A systematic 

review. Article. Therapies. 2022;77(6):723-730. doi:10.1016/j.therap.2022.02.006 

19. Forestier R, Debiais F, Michel N, Schueller R, Juhel C. The effectiveness of a 3-week spa 

therapy on the 6-month mobility and functional ability of patients with knee osteoarthritis: 

the ANGELLO randomized controlled trial. Article. Int J Biometeorol. 2025;69(7):1715-

1724. doi:10.1007/s00484-025-02927-2 

20. Forestier R, Fioravanti A, Bender T, et al. Crenobalneotherapy for low back pain: 

systematic review of clinical trials. Review. Int J Biometeorol. 2022;66(1):13-23. 

doi:10.1007/s00484-021-02188-9 

21. French HP, Abbott HJ, Galvin R. Adjunctive therapies in addition to land-based exercise 

therapy for osteoarthritis of the hip or knee. Systematic Review. Cochrane Database of 

Systematic Reviews. 2023;4:4. doi:https://dx.doi.org/10.1002/14651858.CD011915.pub2 

22. Goldstein A, Lanhers C, Gay C, et al. Efficacy of self-management program associated with 

a spa therapy for knee osteoarthritis patients (GETT 2): a research protocol for a 

randomized trial. Article. Trials. 2023;24(1)doi:10.1186/s13063-022-06879-5 

23. Haji Y, Taddesse F, Serka S, Gebretsadik A. Effect of balneotherapy on chronic low back 

pain at hot springs in southern ethiopia: Perceived improvements from pain. Article. 

Journal of Pain Research. 2021;14:2491-2500. doi:10.2147/JPR.S322603 

24. Huang Y, Qin QZ, Han LL, et al. Spa therapy relieves knee and shoulder pain: a 

randomized controlled trial. Journal article. TMR integrative medicine. 

2023;7doi:https://doi.org/10.53388/TMRIM202307002 

25. Jin Z, Tang Y, Huang H, et al. Comparison of Therapeutic Effects of Different Rehabilitation 

Methods on Patients Undergoing Total Knee Arthroplasty: A Network Meta-Analysis of 

Randomized Controlled Trials. Comparative StudyNetwork Meta-Analysis 

Systematic Review. Orthop Surg. Feb 2025;17(2):348-360. 

doi:https://dx.doi.org/10.1111/os.14332 

26. Klemm P, Ehnert K, Vogtherr B, et al. Effects of serial thermal brine hand baths on hand 

osteoarthritis: a randomized, double-blind, sham-controlled trial. Randomized Controlled 

Trial. Eur J Phys Rehabil Med. Feb 2026;62(1):69-77. 

doi:https://dx.doi.org/10.23736/S1973-9087.26.09113-6 

27. Lv Y, Li D, Liu R, He Y. The progress and application of hot spring hydrotherapy in medical 

https://doi.org/10.1016/j.douler.2022.09.001
https://dx.doi.org/10.3390/healthcare13020202
https://dx.doi.org/10.3390/healthcare13020096
https://dx.doi.org/10.1002/14651858.CD011915.pub2
https://doi.org/10.53388/TMRIM202307002
https://dx.doi.org/10.1111/os.14332
https://dx.doi.org/10.23736/S1973-9087.26.09113-6


 

 

 

10 
Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 

2026 Update 
May 2026 

 

 

 

fields: A narrative review. Review. Complement Ther Med. 

2026;96doi:10.1016/j.ctim.2025.103312 

28. Ma T, Song X, Ma Y, et al. The effect of thermal mineral waters on pain relief, physical 

function and quality of life in patients with osteoarthritis A systematic review and meta-

analysis. Review. Medicine (United States). 

2021;100(4)doi:10.1097/MD.0000000000024488 

29. Maccarone MC, Contessa P, Passarotto E, Regazzo G, Masiero S. Balance rehabilitation and 

Long Covid syndrome: effectiveness of thermal water treatment vs. home-based program. 

Front. 2025;6:1588940. doi:https://dx.doi.org/10.3389/fresc.2025.1588940 

30. Maccarone MC, Magro G, Albertin C, et al. Short-time effects of spa rehabilitation on pain, 

mood and quality of life among patients with degenerative or post-surgery musculoskeletal 

disorders. Observational Study. Int J Biometeorol. Jan 2023;67(1):29-36. 

doi:https://dx.doi.org/10.1007/s00484-022-02381-4 

31. Maccarone MC, Masiero S. Short-Time Effects Of Spa-Rehabilitative Interventions On Pain, 

Mood And Quality Of Life In Musculoskeletal Disorders. Conference Abstract. Archives of 

Physical Medicine and Rehabilitation. 2022;103(12):e142. 

doi:10.1016/j.apmr.2022.08.812 

32. Maccarone MC, Regazzo G, Contessa P, Scanu A, Masiero S. Healing with thermal mineral-

rich waters: the role of spa therapy in post-surgical rehabilitation. Review. Int J 

Biometeorol. Sep 2025;69(9):2125-2129. doi:https://dx.doi.org/10.1007/s00484-025-

02920-9 

33. Manica P, Claudatus J, Pertile R, Ariani A, Fioravanti A. Efficacy of balneotherapy on pain, 

function, and sleep quality in patients with chronic low-back pain: a prospective 

observational study. Observational Study. Int J Biometeorol. Sep 2025;69(9):2131-2135. 

doi:https://dx.doi.org/10.1007/s00484-024-02626-4 

34. Montvydaite-Kreivaitiene O, Kubilius R, Burbulyte A, Strasunskas K, Klegeriene M. 

Comparative efficacy of mineral water and mud therapy vs standard rehabilitative 

interventions: a systematic review of osteoarthritis studies from 2000. Systematic Review 

Comparative Study. Int J Biometeorol. Jun 2025;69(6):1181-1206. 

doi:https://dx.doi.org/10.1007/s00484-025-02889-5 

35. Moraes Silva AM, Nakano CUL, Cisneros LL, Miranda Jr F. Balneotherapy for chronic venous 

insufficiency. Systematic Review. Cochrane Database of Systematic Reviews. 2023;1:1. 

doi:https://dx.doi.org/10.1002/14651858.CD013085.pub3 

36. Nagai M, Tanaka A. Effects of Bathtub Bathing and Sauna Practices on Cardiovascular and 

Systemic Health: A Narrative Review. Review. Int J Environ Res Public Health. Mar 10 

2026;23(3):10. doi:https://dx.doi.org/10.3390/ijerph23030347 

37. NCT05078008. The Role of Balneotherapy in Older Adults With Chronic Low Back Pain: a 

Biopsychosocial Approach at São Pedro do Sul Thermal Baths. 2021. 

38. NCT05342051. The Effects of Immersion in 42℃ Radon, Natrium, Calcium, Bicarbonate 

Content Thermal-mineral Water on Chronic Low-back Pain. Controlled, Follow-up Study. 

2022. 

39. NCT05352477. Balneotherapy With Acquabios Thermal Water in Knee Osteoarthritis. Trial 

registry record Clinical trial protocol. 2022; 

40. NCT05677399. Knee Osteoarthritis Treatment With Peloidotherapy and Aquatic Exercise. 

Trial registry record Clinical trial protocol. 2023; 

41. NCT05765591. Balneotherapy for Patients With Post-acute Coronavirus Disease (COVID) 

Syndrome. Trial registry record Clinical trial protocol. 2023; 

42. NCT06570239. Evaluation of the Effectiveness of a Spa Treatment for People With Post-

https://dx.doi.org/10.3389/fresc.2025.1588940
https://dx.doi.org/10.1007/s00484-022-02381-4
https://dx.doi.org/10.1007/s00484-025-02920-9
https://dx.doi.org/10.1007/s00484-025-02920-9
https://dx.doi.org/10.1007/s00484-024-02626-4
https://dx.doi.org/10.1007/s00484-025-02889-5
https://dx.doi.org/10.1002/14651858.CD013085.pub3
https://dx.doi.org/10.3390/ijerph23030347


 

 

 

11 
Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 

2026 Update 
May 2026 

 

 

 

Covid 19 Conditions. Trial registry record. 2024; 

43. NCT06702514. Balneotherapy in Hand Osteoarthritis. Trial registry record. 2024; 

44. NCT06769373. The Effects of Whirlpool Bath and Contrast Bath Treatments on Pain, 

Disability, Functionality and Grip Strength in Patients with Complex Regional Pain 

Syndrome After Distal Radius Fracture. 2025. 

45. NCT06923969. Effects of Balneotherapy on Echocardiographic Parameters in Adults and 

Elderly Patients With Osteoarthritis. 2025. 

46. NCT06947863. Comparison of the Clinical Effect on Common Low Back Pain of a Thermal 

Cure With Dry Rehabilitation: A Randomized Therapeutic Trial. 2025. 

47. NCT07005375. The Effect of Bathing in the Thermal Mineral Water on the Pain and 

Performance of Athletes. 2025. 

48. NCT07008937. The Effect of Balneotherapy on Knee Osteoarthritis. Trial registry record. 

2025; 

49. NCT07057687. Non-Specific Chronic Low Back Pain Treatment Methods. Trial registry 

record. 2025; 

50. NCT07252960. Acute Effects of Warm Whirlpool Bath Therapy on Forearm and Hand 

Muscle Stiffness and Pain in Patients With Carpal Tunnel Syndrome: A Randomised 

Controlled Trial. 2025. 

51. NCT07291440. Impact of Balneotherapy in Ma'n Hot Spring on Quality of Life in Adult With 

Low Back Pain: Randomized Clinical Trial. 2025. 

52. NCT07370480. Evaluation of the Effectiveness of the Enghien-les-Bains Thermal Spa 

Treatment in the Rheumatology Indication in Patients With Knee Osteoarthritis. Indirect 

Comparison Study. 2026. 

53. NCT07399145. Comparison of the Effects of Prolotherapy and Rehabilitation Treatments in 

Low Back Pain. 2026. 

54. NCT07534189. Prospective Cohort Study Evaluating a Thermal Spa Programme for the 

Management of Symptomatic Knee Osteoarthritis. 2026. 

55. Pers YM, Nguyen C, Borie C, et al. Recommendations from the French Societies of 

Rheumatology and Physical Medicine and Rehabilitation on the non-pharmacological 

management of knee osteoarthritis. Practice Guideline 

Systematic Review. Ann Phys Rehabil Med. Oct 2024;67(7):101883. 

doi:https://dx.doi.org/10.1016/j.rehab.2024.101883 

56. Protano C, Fontana M, De Giorgi A, et al. Balneotherapy for osteoarthritis: a systematic 

review. Systematic Review. Rheumatol Int. 09 2023;43(9):1597-1610. 

doi:https://dx.doi.org/10.1007/s00296-023-05358-7 

57. Qin L, Dong N, Zhao Y, et al. Study on the effect of aquatic exercise combined with hot 

spring bathing for patients with chronic low back pain: a randomized controlled trial. 

Article. BMC Sports Sci Med Rehabil. 2026;18(1)doi:10.1186/s13102-026-01660-6 

58. Rahmouni S, Fejji R, Zouaoui K, et al. BALNEOTHERAPY AND MUSCULOSKELETAL 

DISEASES: EXPERIENCE OF TUNISIAN DOCTORS. Conference Abstract. Aging Clinical and 

Experimental Research. 2024;36(1):550. doi:10.1007/s40520-024-02766-y 

59. Raza HMA, Krutulyte G, Rimdeikiene I, Savickas R. Efficacy of Balneotherapy and Mud 

Therapy in Patients with Knee Osteoarthritis: A Systematic Literature Review. Review. 

Aktuelle Rheumatologie. 2021;46(2):187-197. doi:10.1055/a-1157-8570 

60. Regazzo G, Contessa P, Forcato B, et al. Intensive combined balneotherapy and aquatic 

exercise for knee osteoarthritis: short-term clinical and functional outcomes. Front Med 

(Lausanne). 2026;13:1790566. doi:https://dx.doi.org/10.3389/fmed.2026.1790566 

61. TarcĂU E, Boca IC, Oltean A, CotrĂU A, Ille MI. THE EFFECTS OF A COMPLEX RECOVERY 

https://dx.doi.org/10.1016/j.rehab.2024.101883
https://dx.doi.org/10.1007/s00296-023-05358-7
https://dx.doi.org/10.3389/fmed.2026.1790566


 

 

 

12 
Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 

2026 Update 
May 2026 

 

 

 

PROGRAM ON PAIN REDUCTION AND IMPROVEMENT OF LUMBAR SPINE MOBILITY IN 

PATIENTS WITH L4-L5 LUMBAR DISC HERNIATION. Romanian Journal of Physical Therapy 

/ Revista Romana de Kinetoterapie. 2021;27(46):20-26.  

62. Tefner IK, Bender T, Kleiber J, Hodosi K, Gati T. The effects of immersion in 42 radon, 

natrium, calcium, bicarbonate content thermal-mineral water on chronic low back pain. 

Controlled, follow-up study. Int J Biometeorol. Mar 2023;67(3):527-537. 

doi:https://dx.doi.org/10.1007/s00484-023-02433-3 

63. Thouvenin MD, Bacquey A, Babin M, et al. Efficacy of Avene Hydrotherapy on Chronic 

Pruritus in Patients with Plaque Psoriasis. Dermatol Ther (Heidelb). Dec 

2023;13(12):3137-3151. doi:https://dx.doi.org/10.1007/s13555-023-01047-2 

64. Wang J, Chen Z, Chen X, Yang Y, Gan W, Wang F. Impact of Bad Ragaz ring in hot spring 

water on knee osteoarthritis: A prospective observational study. Article. Medicine (United 

States). 2023;102(32):E34457. doi:10.1097/MD.0000000000034457 

65. Wang Y, Li S, Zhang Y, et al. Heat and cold therapy reduce pain in patients with delayed 

onset muscle soreness: A systematic review and meta-analysis of 32 randomized 

controlled trials. Meta-Analysis Systematic Review. Phys Ther Sport. Mar 2021;48:177-

187. doi:https://dx.doi.org/10.1016/j.ptsp.2021.01.004 

66. Yolgosteren E, Kulekcioglu S. The effectiveness of balneotherapy and thermal aquatic 

exercise in postoperative persistent lumbar pain syndrome. Int J Biometeorol. Dec 

2021;65(12):2137-2145. doi:https://dx.doi.org/10.1007/s00484-021-02176-z 

67. Ovejero D, Ribes A, Villar-García J, et al. Balneotherapy for the treatment of post-COVID 

syndrome: a randomized controlled trial. Article. BMC Complement Med Ther. 

2025;25(1)doi:10.1186/s12906-025-04784-3 

68. Bestas E, Dundar U, Koken T, Koca B, Yesil H. The comparison of effects of balneotherapy, 

water-based and land-based exercises on disease activity, symptoms, sleep quality, 

quality of life and serum sclerostin level in patients with ankylosing spondylitis: A 

prospective, randomized study. Arch Rheumatol. Jun 2022;37(2):159-168. 

doi:10.46497/ArchRheumatol.2022.9024 

69. Mociu SI, Ionescu EV, Uzun AB, et al. 4-Week Comparative Outcomes of Standard 

Physiotherapy, Balneotherapy Plus Physiotherapy and Dextrose Prolotherapy in Patients 

with Low Back Pain: A Non-Randomized Study. Medicina (Kaunas). Mar 25 

2026;62(4)doi:10.3390/medicina62040623 

70. Varzaityte L, Kubilius R, Rapoliene L, et al. The effect of balneotherapy and peloid therapy 

on changes in the functional state of patients with knee joint osteoarthritis: a randomized, 

controlled, single-blind pilot study. Int J Biometeorol. Jun 2020;64(6):955-964. 

doi:10.1007/s00484-019-01785-z 

71. Keilani M, Scheifinger J, Crevenna R. Relevance of balneotherapy for osteoarthritis-a 

systematic literature review covering the past 5 years. Wien Med Wochenschr. Dec 17 

2025;Relevanz der Balneotherapie bei Arthrose - eine systematische Literaturubersicht 

uber die letzten 5 Jahre. doi:10.1007/s10354-025-01122-7 

72. Liang Z, Fu C, Zhang Q, et al. Effects of water therapy on disease activity, functional 

capacity, spinal mobility and severity of pain in patients with ankylosing spondylitis: a 

systematic review and meta-analysis. Disabil Rehabil. Apr 2021;43(7):895-902. 

doi:10.1080/09638288.2019.1645218 

 

https://dx.doi.org/10.1007/s00484-023-02433-3
https://dx.doi.org/10.1007/s13555-023-01047-2
https://dx.doi.org/10.1016/j.ptsp.2021.01.004
https://dx.doi.org/10.1007/s00484-021-02176-z


 

 

 

13 Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 2026 Update May 2026 
 

 

Tables 

Table 1 - Description of studies identified for patients with chronic pain. 

Primary Study. N 

Type of 

Chronic 
Pain  

Experimental 
Group (n) 

Comparison Group 
(n) 

Intervention duration/ 
frequency (weeks) 

Timepoints 

Outcomes 

Bestas et al., 2022 60 Ankylosing 

spondylitis 

Balneotherapy (20) Land-based exercise (20), 

Water-based exercise (20) 

20 min session, 5 times a 

week for 4 weeks 
4w, 12w BASDAI, BASFI, 

ASQoL 

Forestier et al., 2025 173 Knee OA Spa therapy (74) Usual Care (71) 40 min session, 6 times a 

week for 3 weeks 
3w, 12w, 26w VAS, Pain subscale 

(WOMAC), WOMAC, 

SPADI, EQ-5D-3L 

Huang et al., 2023 49 Chronic Knee 

and Shoulder 

Pain 

Hot spring 

intervention program 

(26) 

Control (23) 30 min session, one or two 

sessions a day, every day for 

2 weeks 

2w Pain subscale 

(WOMAC), Pain 

subscale (SPADI), 

WOMAC, SPADI, 

SF-36 

Mociu et al., 2026 84 CLBP Balneotherapy + 

Physiotherapy (28) 

Physiotherapy (25), 

Prolotherapy (31) 

5 times a week for 2 weeks 4w VAS, RMDQ, ODI, 

EQ-5D-5L 

Qin et al., 2026 36 CLBP Aquatic exercise + 

thermal bath therapy 

(18) 

Control (18) 60 min session, three times a 

week for 4 weeks 
4w VAS, ODI 

Tefner et al, 2023 137 CLBP Balneotherapy (68) Control (69) 20 min session, 5 times a 
week for 3 weeks 

3w, 12w VAS, ODI, EQ-5D-

5L 

Varzaityte et al., 2020 92 Knee OA Mineral sodium 

chloride bath (30) 

Control (30), Mud Bath 

Therapy (32) 

15 min session, every other 
day for 3 weeks 

3w, 8w VAS, KOOS, SF-36 



 

 

 

14 Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 2026 Update May 2026 
 

 

Primary Study. N 
Type of 
Chronic 
Pain  

Experimental 
Group (n) 

Comparison Group 
(n) 

Intervention duration/ 
frequency (weeks) 

Timepoints 
Outcomes 

Wang et al., 2023 60 Knee OA Bad Ragaz ring 

method (BRRM) (30) 

Standard of Care (30) 3 times a week for 8 weeks 8w Pain (WOMAC), 

WOMAC 

Yolgosteren and 

Kulekcioglu, 2021 

43 Persistent 

spinal pain 

syndrome 

(PSPS) 

Balneotherapy (22) Non-aquatic exercise (21) 20 min session, 5 times a 
week for 2 weeks 

2w, 4w, 26w VAS, RMDI, LDS, 

SF-36 

Abbreviations: Ankylosing Spondylitis Quality of Life (ASQoL) Scale, Bad Ragaz ring method (BRRM), Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), 

Bath Ankylosing Spondylitis Functional Index (BASFI), Chronic Lower Back Pain (CLBP), EuroQol EQ-5D 3-level version (EQ-5D-3L), EuroQol EQ-5D 5-level version 

(EQ-5D-5L), Knee injury and Osteoarthritis Outcome Score (KOOS), Leeds Disability Scale (LDS), Osteoarthritis (OA), Oswestry Disability Index (ODI), Persistent 

spinal pain syndrome (PSPS), Roland Morris Disability Index (RMDI), Short-Form Survey-36 (SF-36), Shoulder Pain and Disability Index (SPADI), Visual Analogue 

Scale (VAS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC).
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Table 2 - Description of pain outcomes in patients with chronic pain. 

Primary Study n Outcomes 

Bestas et al., 2022 60 Pain Intensity (=): Comparison of BASDAI values obtained before treatment and at 4 and 12 weeks of follow-up showed statistically 

significant improvements in all variables in all treatment groups (p<0.001), with no significant differences among the groups at 4 or 12 weeks 

(p>0.05). 

Forestier et al., 

2025 

173 Pain Intensity (-): The spa therapy intervention had positive effects on knee osteoarthritis-related pain intensity (both WOMAC pain 

subscale and 0-100 pain visual analog scale) (p<0.01) at both 3 and 6 months. 

Huang et al., 2023 49 Pain Intensity (=): Two weeks after treatment, there was no significant difference in WOMAC and SPADI pain subscale scores between the 

two groups (P > 0.05). 

Mociu et al., 2026 84 Pain Intensity (=): At the 4-week follow-up, all three treatment groups showed significant improvements compared to baseline in pain 

intensity (VAS; p < 0.001 for Balneotherapy + Physiotherapy group (BG), Prolotherapy group (PG), and Physiotherapy group (CG). Between-

group analyses showed no significant intergroup differences were observed for VAS (p = 0.743). 

Qin et al., 2026 36 Pain Intensity (-): Within group analysis showed that VAS significantly reduced in both control and intervention groups, when compared 

with baseline. Between group analysis showed that the intervention group showed a significantly greater improvement (△VAS: 2.56 ± 0.92) 

than the control group (△VAS: 0.94 ± 0.54) (p=0.001) 

Tefner et al, 2023 137 Pain Intensity (-): Within group analysis showed that VAS significantly improved with the balneotherapy group, but not with the control 

group, at both 3 weeks and 12 weeks when compared with baseline (p< 0.001). There was a significant difference between the two groups at 

3 weeks and 12 weeks as the balneotherapy group significantly improved VAS scores compared to the control group (p < 0.001 and p < 

0.001, respectively).  

Varzaityte et al., 

2020 

92 Pain Intensity (-/=): Between group analysis showed VAS scores were significantly improved in the balneotherapy group compared with in 

the control group at 1 month after treatment (7 weeks). There was no significant difference between the balneotherapy group and the peloid 

therapy group at either after treatment or one month after treatment (3 weeks, 7 weeks). 

Wang et al., 2023 60 Pain Intensity (-): There were no differences between the 2 groups, Bad Ragaz ring method (BRRM) and standard-of care group in the pain 

scores of the WOMAC (p > 0.05) before treatment. Compared with the non-BRRM group, the BRRM group showed lower scores for pain (6.5 

± 1.5 vs 8.1 ± 2.9, Cohen d = −0.69, P = 0.01) after treatment.  



 

 

 

16 Hydrotherapy as Treatment for Chronic Non-Cancer Pain: 2026 Update May 2026 
 

 

Primary Study n Outcomes 

Yolgosteren and 

Kulekcioglu, 2021 

43 Pain Intensity (-): Changes in movement VAS score in the aquatic exercise group were significantly better than baseline at 2 weeks, 4 

weeks, and 6 months while the land-exercise group was significantly better than baseline only at 4 weeks and 6 months. Changes in rest VAS 

score in the aquatic exercise group and land exercise group were both significantly better than baseline at 2 weeks, 4 weeks, and 6 months. 

Changes in VAS, in the aquatic exercise group were significantly better than the non-aquatic exercise group. 

Abbreviations: Ankylosing Spondylitis Quality of Life (ASQoL) Scale, Bad Ragaz ring method (BRRM), Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), 

Bath Ankylosing Spondylitis Functional Index (BASFI), Chronic Lower Back Pain (CLBP), EuroQol EQ-5D 3-level version (EQ-5D-3L), EuroQol EQ-5D 5-level version 

(EQ-5D-5L), Knee injury and Osteoarthritis Outcome Score (KOOS), Leeds Disability Scale (LDS), Osteoarthritis (OA), Oswestry Disability Index (ODI), Persistent 

spinal pain syndrome (PSPS), Roland Morris Disability Index (RMDI), Short-Form Survey-36 (SF-36), Shoulder Pain and Disability Index (SPADI), Visual Analogue 

Scale (VAS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC).
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Table 3 - Description of disability outcomes in patients with chronic pain. 

Primary Study n Outcomes 

Bestas et al., 2022 60 Disability (=): Comparison of BASFI values obtained before treatment and at 4 and 12 weeks of follow-up showed statistically 

significant improvements in all variables in all treatment groups (p<0.001), with no significant differences among the groups at 4 or 12 

weeks (p>0.05). 

Forestier et al., 

2025 

173 Disability (+): Within-group comparisons found an improvement in WOMAC score of 12.4 points in the intervention group, and a very 

small improvement of 0.7 points among controls in the 6-month follow- up.  Between-group differences showed that spa therapy 

improved WOMAC scores in average 11.7 points when compared to controls in the 6-month follow- up. Similar improvement in 

WOMAC scores both within group and between groups occurred at 3 months follow-up. 

Huang et al., 2023 49 Disability (=): Two weeks after treatment, there was no significant difference in WOMAC (p=0.619) and SPADI (p=0.157) scores 

between the two groups. 

Mociu et al., 2026 84 Disability (=/-): Within group analysis showed improvement in all three groups at 4 weeks (RMDQ: PG −4.541 vs. BG −2.218 vs CG 

−2.401; ODI: PG −4.062 vs. BG −1.910 vs CG −2.988). Between-group analyses at 4 week follow up revealed significant differences 

for RMDQ (p = 0.019) and ODI (p = 0.005) with the most pronounced effects observed in the prolotherapy. A significant difference 

was observed between CG and PG (test statistic = 18.189, Z = 2.790, padj. = 0.01). Post hoc tests with Bonferroni correction 

identified a significant difference between CG and BG (test statistic = 18.692, Z = 2.810, padj. = 0.015). A significant difference was 

observed between CG and PG (test statistic = 18.189, Z = 2.790, padj. = 0.01Post hoc tests with Bonferroni correction identified a 

significant difference between CG and BG (test statistic = 18.692, Z = 2.810, padj. = 0.015). A moderate difference was observed 

between CG and PG (test statistic = 10.105, Z = 1.555); however, the adjusted p-value (0.360) did not reach statistical significance, 

and a comparable significant difference was found between CG and BG (test statistic = 19.042, Z = 2.853, padj. = 0.013). Both 

within- and between-group analyses indicated greater reductions in disability scores following prolotherapy compared with 

balneotherapy and control interventions group. 

Qin et al., 2026 36 Disability (+): Within group analysis showed that ODI significantly improved with the intervention group, but not with the control 

group, when compared with baseline. Between group analysis showed that the intervention group showed a significantly greater 

improvement (△ODI: 9%±6%) than the control group (△ODI: 4%±5%) (p=0.023) 

Tefner et al, 2023 137 Disability (+): Within group analysis showed that ODI significantly improved with the balneotherapy group, while the control group 

significantly worsened, when compared with baseline (p < 0.001) at both 3 weeks and 12 weeks. Between group analysis showed that 

the balneotherapy group showed a significantly greater improvement than the control group at both 3 weeks and 12 weeks (p< 0.001) 
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Primary Study n Outcomes 

Varzaityte et al., 

2020 

92 Disability (+/=): Between group analysis showed overall KOOS scores had no significant difference between groups at baseline. 

KOOS subscales: average percentages of symptoms (mineral bath group), stiffness (mud therapy group and mineral bath group), and 

pain of the intervention groups (mineral bath group) were significantly better than those of the control group. KOOS Mobility subscales 

had no statistically significant difference between the intervention groups (mud therapy group and mineral bath group) and those of 

the control group. 

Wang et al., 2023 60 Disability (+): Improvements in the total WOMAC scores and pain, stiffness, and function scores of the WOMAC were also observed 

in both groups after treatment at 8 weeks (all P < .01). The pre post difference in total WOMAC scores (56.6 ± 12.4 vs 36.8 ± 13.5, 

Cohen d = 1.52, P < .01) between the 2 groups was statistically significant. 

Yolgosteren and 

Kulekcioglu, 2021 

43 Disability (=): Changes in RMDI score or LDS in the aquatic exercise group were not significantly better than those in the non-aquatic 

exercise group at 2 weeks, 4 weeks or 6 months. 

Abbreviations: Ankylosing Spondylitis Quality of Life (ASQoL) Scale, Bad Ragaz ring method (BRRM), Balneotherapy group (BG), Bath Ankylosing Spondylitis 

Disease Activity Index (BASDAI), Bath Ankylosing Spondylitis Functional Index (BASFI), Control Group (CG), Chronic Lower Back Pain (CLBP), EuroQol EQ-5D 3-

level version (EQ-5D-3L), EuroQol EQ-5D 5-level version (EQ-5D-5L), Knee injury and Osteoarthritis Outcome Score (KOOS), Leeds Disability Scale (LDS), 

Osteoarthritis (OA), Oswestry Disability Index (ODI), Persistent spinal pain syndrome (PSPS), Prolotherapy group (PG), Roland Morris Disability Index (RMDI), 

Short-Form Survey-36 (SF-36), Shoulder Pain and Disability Index (SPADI), Visual Analogue Scale (VAS), Western Ontario and McMaster Universities Osteoarthritis 

Index (WOMAC).
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Table 4 - Description of quality-of-life outcomes in patients with chronic pain. 

Primary Study n Outcomes 

Bestas et al., 2022 60 QOL (=): Comparison of ASQoL values obtained before treatment and at 4 and 12 weeks of follow-up showed statistically significant 

improvements in all variables in all treatment groups (p<0.001), with no significant differences among the groups at 4 or 12 weeks 

(p>0.05). 

Forestier et al., 

2025 

173 QOL (+): The spa therapy intervention had positive effects on patients’ quality of life (EQ5D 3L) (p<0.01) at both 3 and 6 months. 

Huang et al., 2023 49 QOL (=): Two weeks after treatment, SF-36 scores were not significantly different between groups (P > 0.05).  Intra-group analyses of this 

parameter demonstrated a significant improvement in SF-35 social functioning in the intervention group (P = 0.023), while other subscale 

indicators showed no significant changes (P > 0.05). 

Mociu et al., 2026 84 QOL (=/-): For intragroup analysis, all groups experienced significant changes in EQ-5D-5L scores (PG 4.262 vs. BG 2.416 vs CG 2.823). 

The Kruskal–Wallis analysis indicated significant differences among the three groups in the distribution of EQ- 5D-5L scores at 4 weeks (H = 

10.718, df = 2, p = 0.005). Between-group analyses at 4 week follow up revealed significant differences for EQ-5D-5L (p = 0.005) with the 

most pronounced effects observed in the prolotherapy compared to the other two groups.   

Qin et al., 2026 36 QOL (NR): NR 

Tefner et al, 2023 137 QOL (+): Within group analysis showed that EQ-5D-5L significantly improved with the balneotherapy group, while the control group 

significantly worsened, when compared with baseline (p < 0.001) at both 3 weeks and 12 weeks. Between group analysis showed that the 

balneotherapy group showed a significantly greater improvement in EQ-5D-5L score than the control group at both 3 weeks and 12 weeks 

(p< 0.001) 

Varzaityte et al., 

2020 

92 QOL (=): Between group analysis of the SF-36 score showed positive changes identified after treatment and 1 month after the treatment (3 

weeks and 7 weeks) in all subscales. However, none of these improvements were significant changes compared to the control group. 

Wang et al., 2023 60 QOL (NR): NR 

Yolgosteren and 

Kulekcioglu, 2021 

43 QOL (+): Changes in SF-36, in the aquatic exercise group were significantly better than the non-aquatic exercise group in almost all SF-36 

subscales (Physical function, Physical role potency, General health, Vitality, Emotional role potency, and Mental health) at 2 weeks, 1 month 

and 6 months. SF-36 pain subscale improved more for aquatic exercise group compared to the non-aquatic exercise group, but the result 

was not significant. 
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Abbreviations: Ankylosing Spondylitis Quality of Life (ASQoL) Scale, Bad Ragaz ring method (BRRM), Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), 

Bath Ankylosing Spondylitis Functional Index (BASFI), Chronic Lower Back Pain (CLBP), EuroQol EQ-5D 3-level version (EQ-5D-3L), EuroQol EQ-5D 5-level version 

(EQ-5D-5L), Knee injury and Osteoarthritis Outcome Score (KOOS), Leeds Disability Scale (LDS), Osteoarthritis (OA), Oswestry Disability Index (ODI), Persistent 

spinal pain syndrome (PSPS), Roland Morris Disability Index (RMDI), Short-Form Survey-36 (SF-36), Shoulder Pain and Disability Index (SPADI), Visual Analogue 

Scale (VAS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC).
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Appendix 1 

WorkSafeBC — Evidence-Based Practice Group levels of evidence (adapted 

from 1-6) 

 

1 
Experimental, randomized controlled trial (RCT), systematic review RCTs with or 

without meta-analysis. 

2 
Evidence from controlled trials without randomization (quasi-experimental studies) or 

systematic reviews of observational studies. 

3 
Evidence from cohort or case-control analytic studies, preferably from more than 1 

centre or research group. 

4 Evidence from comparisons between times or places with or without the intervention. 

Dramatic results in uncontrolled experiments.  

5 
Opinions of respected authorities, based on clinical experience, descriptive studies or 

reports of expert committees based on scientific evidence.  
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Appendix 2 

Search 1. Search strategy for MEDLINE (via OVID) 

 

 Ovid MEDLINE(R) and Epub Ahead of Print, In-Process, In-Data-Review & Other Non-Indexed Citations and 
Daily 1946 to May 01, 2026 

Search 2. Search strategy for CINAHL (via EBSCO) 

 

1 hydrotherap* 2203 

2 spa therap* 246 

3 mineral bath* 12 

1 hydrotherap*.mp. 3507 

2 spa therap*.mp. 408 

3 mineral bath.mp. 11 

4 (hot bath* or hot tub*).mp. 720 

5 balneotherap*.mp. 1658 

6 water immersion*.mp. 4834 

7 jet*.mp. 32456 

8 thermal*.mp. 363426 

9 water pressure*.mp. 999 

10 (pain or pain control).mp. 1029961 

11 or/1-6 10623 

12 10 and 11 1305 

13 7 or 9 33419 

14 12 and 13 7 

15 8 and 11 925 

16 limit 15 to yr="2021 -Current" 245 

17 limit 14 to yr="2021 -Current" 0 
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4 (hot bath* or hot tub*) 383 

5 balneotherap* 178 

6 water immersion* 1346 

7 jet* 11217 

8 thermal* 14472 

9 water pressure* 721 

10 (pain or pain control) 398560 

11 S5 OR S4 OR S3 OR S2 OR S1 OR S6 4122 

12 S11 AND S10 947 

13 S7 OR S9 11908 

14 S13 AND S12 6 

15 S8 AND S11 202 

16 S8 AND S11 43 

17 S13 AND S12 (limit last 5 years) 0 

Search completed May 4, 2026 
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Search 3. Search strategy for CENTRAL (via OVID) 

 

1 hydrotherap*.mp. 943 

2 spa therap*.mp. 156 

3 mineral bath.mp. 8 

4 (hot bath* or hot tub*).mp. 73 

5 balneotherap*.mp. 372 

6 water immersion*.mp. 880 

7 jet*.mp. 2273 

8 thermal*.mp. 7794 

9 water pressure*.mp. 77 

10 (pain or pain control).mp. 300188 

11 or/1-6 2251 

12 10 and 11 910 

13 7 or 9 2346 

14 12 and 13 15 

15 8 and 11 231 

16 limit 15 to yr="2021 -Current" [Limit not valid in DARE; records 

were retained] 

80 

17 limit 14 to yr="2021 -Current" [Limit not valid in DARE; records 

were retained] 

7 

Search completed May 4, 2026 

 

Search 4. Search strategy for EMBASE (via Embase.com) 

 

1 'hydrotherapy'/exp 6030 

2 'spa therapy'/exp 1613 

3 'mineral bath' 21 
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Search completed May 4, 2026 

 

4 'hot bath'/exp 27 

5 'hot bath' 269 

6 'balneotherapy' 8203 

7 'water immersion'/exp 6411 

8 'water immersion' 9041 

9 #1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 23817 

10 'jet' 41001 

11 'thermal*' 407191 

12 'water pressure' 1054 

13 'pain' 2081859 

14 'pain control' 37754 

15 #13 OR #14 2081859 

16 #9 AND #15 3441 

17 #10 OR #12 42022 

18 #16 AND #17 15 

19 #9 AND #11 3205 

20 #19 AND (2021:py OR 2022:py OR 2023:py OR 2024:py 

OR 2025:py OR 2026:py) 

636 

21 #18 AND (2023:py OR 2024:py OR 2025:py OR 2026:py) 5 


