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

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.

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
pain'®®; 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
population?:>8:10,13,16,25,26,63,67 two were excluded due to incorrect outcomes?32°,
and 19 were excluded due to incorrect study design?37,9.14.15,27,30-
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 papers®-7° and two systematic reviews’!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
identified?22.37,39,40,42-52,54

Therefore, there are nine new published studies that are relevant to this
systematic review?!9:24:37,62,64,66,68-70,

Study Characteristics:

A description of study characteristics of included studies is included in Table 1.
Five studies were conducted in Europel?.62:66.68,70 four studies were conducted in
Asia?457:6469 with no studies completed in North America.

Location of pain varied across the studies reviewed with four studies on knee
pain>7.62:66.69 fiye studies on back pain>7:62:66.68,:63 and one study on shoulder
pain?4,

Seven studies compared hydrotherapy to minimal or no intervention, while four
studies compared hydrotherapy to other types of active therapy®6:68-70,

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
weeks?466:69 three studies running for three weeks!?6279, two studies running for
four weeks®7:%8, 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 weeks®4,
Treatment frequency also varied greatly with two studies treating three times a
week>”%4, one study treating every other day’?, four studies treating five times a
week?b2/66:68,69 one study treating six times a week'?, and one study treating
everyday?*.

Treatment durations differed as well amongst the studies as four studies had 15-
20 min sessions®2:66:68.70 one study had 30 min sessions?*, one study had 40 min
sessions!®, one study had 60 min sessions®’, and two were of unknown
length®4:69,

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)?:%¢, 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 water®®, 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 management?®,

Six of the nine studies had concomitant therapies such as exercise, physiotherapy
or pharmacological therapies as part of the comparator group!?: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).
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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 blinded!®:>7:66:68,70 ' and four?462:64.69 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 study!® and due to
detection bias in three studies®4:66:69,

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)32457,64,66,68-70,

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 outcomes!®:24:57,62,64,66,68-70 ' njine
studies had disability outcomes!9:24:57,62,64,66,68-70 gand seven studies had quality of
life outcomes??: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)1%:2464 one used
the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI)®8, and one used
the pain subscale for Shoulder Pain and Disability Index (SPADI)?%,

Disability outcomes of interest varied in the scale used. Three studies used the
WOMAC!°2464 two studies used the SPADI'®?4, one study used the Knee Injury
and Osteoarthritis Outcome Score (KOOS)7, three studies used the Oswestry
Disability Index (ODI)%7:6%69, two studies used the Roland-Morris Disability
Questionnaire (RMDQ)®%%%°, one used the Leeds Disability Scale (LDS)®%¢; and one
used the Bath Ankylosing Spondylitis Functional Index (BASFI)®8,

Quality of life outcomes of interest were diverse in nature. Three studies used the
European Quality of Life 5 Dimensions survey (EQ-5D)!%:62:69 three used the 36-
item Short Form Health Survey (SF-36)2466.70, and one used the Ankylosing
Spondylitis Quality of Life Questionnaire (ASQoL )%,

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
intervention9:24,57,62,64,69,70 geyven had pain outcomes with five studies showing a
statistically significant decrease of pain intensity!°°7:626470 and two with no
statistically significant difference?*°,

For the four studies comparing hydrotherapy to other types of active therapy?®:8-
70, all four had pain outcomes with only one study having a statistically significant
decrease of pain intensity®®, while the other three studies had no statistically
significant difference or an increase in pain intensity compared to active
therapy?®8-79,

For the seven studies with hydrotherapy vs. minimal or no
intervention9.24,57,62,64,69,70 "seven studies had disability outcomes, with five
studies having statistically significant improvement!®57:62.6470 ' and two studies
having no statistically significant improvement?46°,
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For the four studies comparing hydrotherapy to other types of active
therapies®6.58-70 all four studies had disability outcomes, with no study having
statistically significant improvement, three studies having no statistically
significant difference in disability outcomes®6:%870 and one study where
hydrotherapy had worse disability than the comparator group (prolotherapy)®°.
For the seven studies comparing hydrotherapy vs. minimal or no
intervention!®:24,57,62,64,69,70 fiye studies had quality-of-life outcomes!®:24.62,69,70,
with two studies having statistically significant improvement!®62, while the other
three studies having no statistically significant improvement?4:62:.70,

For the four studies comparing hydrotherapy to other types of active therapy®6.68-
70, all four studies had quality-of-life outcomes, with one study demonstrating a
statistically significant improvement®®, while the other three studies had no
statistically significant difference® 7% or worse quality-of-life outcomes compared
to the active comparator (prolotherapy)®.

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.

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.
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Tables

Table 1 - Description of studies identified for patients with

chronic pain.

. Type (.)f Experimental Comparison Group Intervention duration/ . . UL
Primary Study. Chronic Timepoints
Pain Group (n) () frequency (weeks)
Bestas et al., 2022 60 |Ankylosing |Balneotherapy (20) Land-based exercise (20), |20 min session, 5 times a 4w, 12w BASDAI, BASFI,
spondylitis Water-based exercise (20) | week for 4 weeks ASQoL
Forestier et al., 2025 | 173 |Knee OA Spa therapy (74) Usual Care (71) 40 min session, 6 times a 3w, 12w, 26w | VAS, Pain subscale
week for 3 weeks (WOMAC), WOMAC,
SPADI, EQ-5D-3L
Huang et al., 2023 49 | Chronic Knee | Hot spring Control (23) 30 min session, one or two 2w Pain subscale
and Shoulder | intervention program sessions a day, every day for (WOMAC), Pain
Pain (26) 2 weeks subscale (SPADI),
WOMAC, SPADI,
SF-36
Mociu et al., 2026 84 |CLBP Balneotherapy + Physiotherapy (25), 5 times a week for 2 weeks 4w VAS, RMDQ, ODI,
Physiotherapy (28) Prolotherapy (31) EQ-5D-5L
Qin et al., 2026 36 |CLBP Aquatic exercise + Control (18) 60 min session, three times a |4w VAS, ODI
thermal bath therapy week for 4 weeks
(18)
Tefner et al, 2023 137 |CLBP Balneotherapy (68) Control (69) 20 min session, 5 times a 3w, 12w VAS, ODI, EQ-5D-
week for 3 weeks 5L
Varzaityte et al., 2020 |92 |Knee OA Mineral sodium Control (30), Mud Bath 15 min session, every other 3w, 8w VAS, KOOS, SF-36
chloride bath (30) Therapy (32) day for 3 weeks
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Primary Study.

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 Standard of Care (30) 3 times a week for 8 weeks 8w Pain (WOMAC),
method (BRRM) (30) WOMAC
Yolgosteren and 43 | Persistent Balneotherapy (22) Non-aquatic exercise (21) |20 min session, 5 times a 2w, 4w, 26w | VAS, RMDI, LDS,
Kulekcioglu, 2021 spinal pain week for 2 weeks SF-36
syndrome
(PSPS)

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

2025 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 (AVAS: 2.56 = 0.92)
than the control group (AVAS: 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., 92 | Pain Intensity (-/=): Between group analysis showed VAS scores were significantly improved in the balneotherapy group compared with in

2020 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
+1.5vs 8.1 £2.9, Cohend = -0.69, P = 0.01) after treatment.
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Primary Study Outcomes

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

Kulekcioglu, 2021 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

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 (AODI: 9% =+6%) than the control group (AODI: 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

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., 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.

2025

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.

Kulekcioglu, 2021

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

2020 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 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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WorkSafeBC — Evidence-Based Practice Group levels of evidence (2dapted
from 1-6)

Experimental, randomized controlled trial (RCT), systematic review RCTs with or
without meta-analysis.

Evidence from controlled trials without randomization (quasi-experimental studies) or
systematic reviews of observational studies.

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.

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

5 . o :
reports of expert committees based on scientific evidence.
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Search 1. Search strategy for MEDLINE (via OVID)

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 or9 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

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
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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 or9 2346
14 12 and 13 15
15 8 and 11 231
16 limit 15 to yr="2021 -Current" [Limit not valid in DARE; records 80
were retained]
17 limit 14 to yr="2021 -Current" [Limit not valid in DARE; records 7
were retained]
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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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 636
OR 2025:py OR 2026:py)
21 | #18 AND (2023:py OR 2024:py OR 2025:py OR 2026:py) 5
Search completed May 4, 2026
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