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Purpose: To prove more accurately that Chinese herbal bath therapy may be a safe, effective, simple alternative treatment modality
for knee OA, we designed a randomized, double-blind, placebo-controlled trial to explore the effectiveness of SSBD for the relief of
pain, daily activities, and quality of life in patients with knee OA.

Patients and Methods: A single-center, 52-week, randomized controlled trial of SSBD versus placebo is being performed. A total of
200 patients with symptomatic knee OA will be randomly allocated to the SSBD treatment or placebo intervention group for 4 weeks.
The two groups of patients are allowed to steam and bathe their knees once every other day, using one packet of SSBD each time, for
30 minutes, 3 times a week, for a total of 4 weeks. The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
pain subscale at 4 weeks is the primary outcome measure, and the secondary outcomes include WOMAC stiftness and function scores,
the Lysholm knee scale score, quality of life, the Brief Pain Inventory score, the Patient’s Global Impressions of Improvement Scale
score and the Clinical Global Impressions of Severity scale score. The safety of the herbal medications will also be evaluated.
Conclusion: We will discuss whether SSBD has greater advantages in terms of efficacy, safety, and patient overall perception than
does placebo control in middle-aged and elderly patients with knee OA. The findings may provide new and valuable information about
the efficacy and safety of Chinese herbal bath therapy in the treatment of knee osteoarthritis.

Keywords: balneotherapy, traditional Chinese medicine, complementary and integrative medicine, randomized placebo-controlled

trial, knee osteoarthritis

Introduction
Knee osteoarthritis (OA) is a degenerative joint disease that typically results from wear and tear and progressive loss of
articular cartilage.! It can cause pain, joint stiffness, joint swelling, loss of joint function and other clinical
manifestations,” and results in heavy personal and social burdens for middle-aged and older adults.> OA affects an
estimated 302 million people worldwide and is an enormous economic loss to individuals and society.” Despite its high
prevalence, the exact etiology and pathogenesis of OA are poorly understood and no effective disease-modifying
treatment for OA is currently available.® Nonsteroidal anti-inflammatory drugs (NSAIDs) and acetaminophen are
commonly used to treat knee OA but often fail to relieve symptoms and may cause serious adverse effects.”®

In recent decades, many clinical studies and reviews have evaluated the efficacy of balneotherapy in the treatment of
Knee osteoarthritis.”'” The available evidence from these growing numbers of clinical trials and reviews suggests that
balneotherapy is effective for pain relief and the functional improvement of Knee osteoarthritis.'""'* As a complementary
and alternative therapy, herbal bath therapy has been developed over thousands of years in China for relieving knee
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osteoarthritis pain and alleviating knee dysfunction, but the necessary quantitative evidence to estimate treatment effects
is still lacking. Inappropriate water temperature settings may be the cause of the expected negative consequences, which
could burn the skin. These Chinese medicines have been used for thousands of years in China, and no negative side
effects, such as skin allergies, have been reported from prior use. Shi-style steaming and bathing decoction (SSBD) is the
most famous external treatment technique in Shanghai “Shi’s Traumatology”, a school of Chinese medicine that has been
passed down and used for hundreds of years.'>'* To evaluate more accurately if Chinese herbal bath therapy may be
more accurately that Chinese herbal bath therapy may be a safe, effective, simple alternative treatment modality for knee
OA, we designed a randomized, double-blind, placebo-controlled trial to explore the effectiveness of SSBD for the relief
of pain, daily activities, and quality of life in patients with knee OA.

Material and Methods
Study Setting

This is a single-center, double-blind, placebo-controlled, randomized clinical trial that will be organized and implemented
by the Shuguang Hospital Affiliated with Shanghai University of Traditional Chinese Medicine (TCM) in China. The
trial was registered at ClinicalTrials.gov on 19 August 2022. (identifier ChiCTR2200062818).

Eligibility Criteria

Inclusion Criteria

(1) Patients aged > 50 years. (2) Patients who met the diagnostic criteria of the American College of Rheumatology for
symptomatic knee OA'® (recurrent knee pain in the past month, morning stiffness < 30 minutes in duration, crepitus on
motion, or a definite osteophyte identified on knee radiographs). (3) Patients with a score of 40 or greater on at least 1 of
the 5 questions in the WOMAC pain subscale (range 0 to 100 each, higher indicating more pain) at baseline. (4) Patients
who voluntarily participated in the trial and signed the informed consent form.

Exclusion Criteria

(1) Patients with serious primary diseases, such as those of the cardiovascular, hepatic, renal or hematopoietic
systems, or mental disorders. (2) Skin lesions or skin diseases at the treatment site. (3) Paresthesia of the skin
temperature. (4) Patients who are participating in other drug clinical trials or have participated in other clinical trials
within 3 months.

Sample Size

Sample size calculations were conducted by biostatisticians from the Department of Epidemiology and Health Statistics,
Shanghai University of TCM. The total score of Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC)
was the primary outcome for sample size calculations. As reported by early experimental study data, the improvement rate in
the total WOMAC score in the experimental group was 35%, whereas that in the control group was 16%."'® The sample size
calculation formula:'* n=(U,;ﬁrU,g)2 2P (1-P) /(P1-P,)>. The positive rate P1 of the experimental group was 35% and the
positive rate PO of the control group was 16%, 0=0.05 (two-tailed hypothesis tests), and 1- =0.90. Considering a dropout rate
of 10%, the estimations indicated that a sample size of 100 individuals was required for each group.

Recruitment Strategies and the Informed Consent Process

The combinations of posters and flyers within the hospital and social media advertising are employed. Referrals from
doctors and nurses from other affiliated hospitals of Shanghai University of TCM are also important ways to obtain
candidates. A study physician explains all the study procedures to potential participants and answers their questions. All
individuals who agreed to participate provide informed consent form. After providing informed consent, the study
physician screen the participants to confirm that potential participants meet the eligibility criteria. A flowchart for
participant identification, inclusion, study design, interventions, assessments, and follow-up is shown in Figure 1.
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Enrollment
Assessed for eligibility

Excluded

« Not meeting inclusion criteria
« Declined to participate

« Other reasons

| Randomized (n=200) |

l
| l

Allocated to SSBD (n=100) Allocated to Placebo (n=100)
Treatment for 4 weeks Treatment for 4 weeks

} )

Analysis for the outcomes:

Primary outcome: WOMAC pain subscale score between baseline and 4 weeks.
Secondary outcomes: WOMAC score, Lysholm score, SF-36, BPI, PGI-I, and
CGI-S at baseline, at the intervention (1-, 2-, 3-and 4-week), and at the 12-
week, 26-week and 52-week follow-ups.

Other outcomes: Patient's living conditions and Average daily walking steps.

Figure | Study flow chart. Abbreviations: BPI, The Brief Pain Inventory; CGI-S, Clinical Global Impressions of Severity scale; PGI-I, Patient’s Global Impressions of
Improvement; SF-36, Medical Outcomes Study 36-ltem Short-Form Health Survey; SSBD, Shi-style steaming and bathing decoction; WOMAC, Western Ontario and
McMaster Universities Osteoarthritis Index.

Randomization

Participants with knee OA who meet the study eligibility criteria are randomly assigned to the trial group or control
group in a 1:1 ratio. An independent study statistician randomizes assignments using a computer-generated randomi-
zation sequence that will be placed in sequentially numbered sealed, opaque envelopes. Adequate allocation conceal-
ment methods will be used in this trial. The study staff members and the patients were blinded to the treatment
assignments during the enrollment and intervention. The blinded outcome assessors and data analysts cannot access the
data until the data collection is completed. According to the emergency unblinding policy, when a patient needs
emergency treatment due to an adverse event, and when the emergency treatment is related to the actual situation of
receiving the study drug, the principal investigator and the project director may decide to initiate emergency
unblinding and read the corresponding emergency letter. The researcher should fill in the corresponding records
with the date, reason, and process of unblinding.

Ethics Approval

The study design and procedures were approved by the Chinese Ethics Committee of Registering Clinical Trials,
(Reference number: ChiECRCT20220077). The study protocol has been modified based on expert opinion and the
version number currently in use is version 2.0, which was revised on 8 April 2022. The trial will be conducted in

accordance with the Helsinki Declaration.

Intervention Measures

Eligible participants will be randomized into two groups. Participants in the intervention group will be administered the
Shi-style Decoction by steaming and bathing their sick knees for 4 weeks. SSBD is composed of Cassia Twig 20 g,
Manchurian Wildginger 10 g, Arisaema Consanguineum 20 g, Clematis Root 20 g, Dahurian Angelica Root 20 g,
Chinese Pyrola Herb 20 g, Pricklyash Peel 10 g, Rhubarb 20 g. After the above herbs were boiled with 3000 mL of water,
the plants were poured into the foot soaking bucket together with the residue, cold water was added to reduce the
temperature of the liquid to approximately 50°C, the sick knee was first placed on the top of the bucket, the steam was
fumigated into the knee (while paying attention to avoid scalding), and when the water temperature dropped to 40°C, the
knee was submerged in the herbal liquid. A towel soaked in the herbal liquid was used to wipe and cover the knee for 30
minutes, a thermometer was used to monitor the temperature of the herbal liquid throughout the whole process, and the
temperature of the herbal liquid was not lower than 40+2°C.
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The control group will receive a placebo containing a food coloring agent and a small amount of Manchurian
Wildginger and Pricklyash Peel, which have the same color and smell as the intervention group. The steaming and
bathing process will also be the same as that in the intervention group.

The above herbs were obtained from the Chinese Medicine Pharmacy of Shuguang Hospital affiliated to Shanghai
University of TCM. To ensure that the herbal medication used in the intervention group and the placebo used in the
control group were completely consistent, we also commissioned Shanghai Traditional Chinese Medicine Pharmaceutical
Technology Co., Ltd, to powder the herbal medication and placebo and wrap it in a nonwoven bag so that the patients in
the two groups could not notice the difference when they received the treatment herbs or placebo or after boiling. The
dispensing and withdrawal of herbal medications and placebos are the responsibility of the research coordinator, and are
stored and managed by the research pharmacy. Every patient is given only a 1-week quantity of herbal medications and
placebos at each visit during treatment. The old packaging is collected at the weekly visit, and the herbal medications will
be dispensed for the following week.

The two groups of patients are allowed to steam and bathe their knees once every other day for 30 minutes, 3 times
a week; for a total of 4 weeks. The study coordinator will inform the participants of the correct method of the application
and precautions, and each included patient will be given an electronic wristband to record the average number of walk
steps taken during the intervention. Participants will receive free health talks and health guidance from professional
physicians at the research center, and research staff will also maintain close contact with patients by phone or via a social
media app to ascertain and improve patient adherence. All participants in the two groups are encouraged to perform their
usual physical activities. The use of painkillers, muscle relaxants and other drugs is prohibited during the intervention
period. If there are special circumstances that require the use of the above drugs, the application should be truthfully

recorded in the case report form.

Outcome Measures

Follow-up assessments with questionnaires and outcome measurements of knee OA will be focused on pain, physical
function, quality of life, and patient global assessment of the knee based on the core domain set recommended by the
Outcome Measures in Rheumatology Group and the Osteoarthritis Research Society International.'” All participants are
evaluated at baseline, at the intervention (1-, 2-, 3-and 4-week), and at the 12-week, 26-week and 52-week follow-ups.

The specific endpoints, study process and outcome evaluation are presented in Table 1.

Table |1 The Specific Endpoints, Study Process and Outcomes Evaluation

Study Period
Enrolment | Allocation Intervention Follow-Up

Timepoint —7-0 Day 0 Day | Week | 2 Week | 3 Week | 4 Week | 12 Week | 26 Week | 52 Week
Enrolment:
Eligibility screen x
Informed consent X
Random allocation x
General information x
Interventions:
SSBD x x x x
Placebo x x x X

(Continued)
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Table | (Continued).

Study Period

Enrolment | Allocation Intervention Follow-Up
Assessments:
WOMAC-Pain* x x x x x x x X x
WOMAC-Physical Function x x x x x x x x
WOMAC - Stiffness x x x x x x x x
Lysholm x x x x x x x x
SF-36 x x x x x
BPI x x x x x x x x
PGI-I x x x x x x x
CGI-S x x x x x x x x
Average daily walking steps x X x x x x x x
Safety Observation:
Adverse event x x x x

Notes: *WOMAC Pain is the primary outcome at 4 weeks; the other collection times are secondary outcome variables.
Abbreviations: BPI, Brief Pain Inventory; CGI-S, Clinical Global Impressions of Severity; PGI-I, Patient’s Global Impressions of Improvement; SF-36, Medical Outcomes
Study 36-Item Short-Form Health Survey; SSBD, Shi-style Steaming and Bathing Decoction; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

Primary Outcome

The primary outcome measure of this study is the change in the WOMAC pain subscale score between baseline and 4 weeks.
The WOMAC is a self-administered questionnaire consisting of 24 items divided into 3 subscales: pain (score range, 0-500),
stiffness (0-200), and function (0—1700), with higher scores indicating more severe disease.' 819 The WOMAC is widely used
in the evaluation of hip and knee OA and has been extensively validated, translated and linguistically validated in more than 60
alternative-language forms.?” In addition, WOMAC scores are also assessed at 1-, 2-, 3-and 4-week during the intervention

period for both groups of patients as well as at the 12-week, 26-week and 52-week follow-ups as secondary outcomes.

Secondary Outcomes

1. The Lysholm knee scale is a patient-reported instrument that consists of subscales for pain, instability, locking,
swelling, limp, stair climbing, squatting, and the need for support and was designed to assess ligament injuries of
the knee. Scores range from 0 (worse disability) to 100 (less disability).21

2. Quality of life is assessed by the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36), which is
designed for use in clinical practice and research, health policy evaluations, and general population surveys.”> The
SF-36 includes one multi-item scale that assesses eight health concepts: physical functioning, role physical, bodily
pain, general health, vitality, social functioning, role emotional, and mental health. Scores range from 0 to 100,
with higher scores indicating better health.>>**

3. The Brief Pain Inventory (BPI) is a self-reported scale that measures the severity of pain and the interference of
pain on function.”> The Brief Pain Inventory of Severity (BPI-Severity) items include worst pain, least pain,
average pain, and pain right now. The severity item ratings range from 0 (no pain) to 10 (pain as severe as one can
imagine). The brief pain inventory-interference (BPI-Interference) item ratings range from 0 (does not interfere) to
10 (completely interferes).?

4. The Patient’s Global Impressions of Improvement (PGI-I) scale and the Clinical Global Impressions of Severity
scale (CGI-S) will be used to evaluate the global disease severity and global improvement of patients. Disease
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severity is assessed by the same evaluator throughout the study using the CGI-S item on a scale ranging from 1
(normal) to 7 (most extremely ill). For the PGI-I, the following categorizations were made: “improved” (scores 1
and 2), “stable” (scores 3, 4, and 5), or “worsened” (scores 6 and 7).>’

5. Patient’s living conditions and daily exercise records. In addition, the floor on which the participants lived and
whether there is an elevator will be also recorded. Each participant will be given an electronic wristband to track
their daily walking steps.

Safety Assessments
Participants are monitored during the study intervention at each visit for the occurrence of adverse events. All adverse events
are recorded on an adverse event case report form during the treatment and evaluated for relevance to the intervention and

severity. Adverse events will be reported to other relevant parties, including the institutional review board.

Data Management and Monitoring

The study data include random grouping data, clinical baseline data, intervention symptom and sign changes, follow-up
data, and statistical analysis data. Two research assistants entered the data into an Excel sheet, proofread and corrected
the input errors with each other, checked the accuracy of the raw data with the case report form, locked the data, and then
performed statistical analysis.

This trial is under the supervision, direction, and management of the research team from Shanghai University of
TCM. We have established an independent data monitoring committee (DMC) consisting of researchers with expertise in
orthopedics, rheumatology, TCM, clinical trials, and statistical design. The DMC is responsible for monitoring the
project, subject safety, and adequacy of the data quality. A summary of enrollment progress, adverse events, and protocol
deviations will be provided to the DMC every three months. The participants’ medical records will be kept entirely at the
project’s research center. All patient privacy data are stored in encrypted protection, and are used only for project
research and may not be used for other purposes.

Statistical Analysis

The data will be collected and analyzed according to the intention-to-treat principle. To estimate the missing value of the
main variable, the last observation carried forward (LOCF) method is used to carry forward the missing part of the test
data. Normality testing will be applied to the results; when the data are not normally distributed, an equivalent
nonparametric test will be adopted. The results are presented as the number of patients, means, standard deviations,
medians, and 95% confidence intervals for continuous variables and as the frequency or percentage for classified
variables. The primary and secondary outcome measures will also be compared between treatment groups at each time
point using paired t tests. Analysis of variance with repeated measures will be applied to analyze changes in outcomes at
baseline, posttreatment, and follow-ups between and within groups. IBM SPSS statistics software, version 22.0 (Armonk,
NY: IBM Corp). will be used for the statistical analyses and the significance value for all tests is set at P <0.05.

No interim analysis will be conducted. When the patient falls off or the patient’s compliance is poor, the reasons for
the fall off and poor compliance will be entered into the case report form in detail. The case of a patient who fell off,
patient compliance, and adverse reactions shall be statistically described, compared, and evaluated between the groups.
Participants will still be able to receive guidance and assistance from experts in the study hospital after completing the
trial. If damage occurs during the study, after the expert advisory committee determines that the participant has indeed
suffered damage due to the study, the sponsor will assume corresponding responsibilities in accordance with relevant
laws and regulations and give corresponding compensation for the damage related to the trial. The study results will be
disseminated through peer-reviewed journal publications and conference presentations, and will be shared with relevant
medical institutions. The datasets created or analyzed in this study are not publicly available due to the privacy of persons
who participated in the trial, but are available upon reasonable request from the corresponding author.
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Patient and Public Involvement
Patients or the public were involved in dissemination plans of our research, but were not involved in the design, or

conduct of the study protocol.

Discussion

Bath therapy is a common non-pharmacological treatment for OA that is characterized as a non-invasive treatment and is
low-cost and effective.® Often combined with massage, exercise, physical therapy and rehabilitation, balneotherapy is
widely used in the treatment of osteoarthritis of the knee.?**°

Randomized controlled trials®' and Systematic evaluation and meta-analysis***> have demonstrated the clinical
efficacy of balneotherapy in improving osteoarthritis of the knee. In addition, mud-bath therapy and Neydharting mud-
pack provide beneficial effects on the quality of life, painful symptoms and functional capacities in patients with knee
OA even in the follow-up studies lasting over time.>**> The OARSI guideline recommends balneotherapy and spa
therapy for patients with multiple-joint OA and the relevant co-morbidities.>® However, their effectiveness in patients
with knee osteoarthritis only is uncertain due to poor methodological quality, which requires further validation in more
large and well-designed randomized controlled trials.

Herbal bath therapy has been used for thousands of years in China, especially for treating chronic muscle and skeletal
disorders including knee OA, and its experience and therapeutic effects have been tested and refined in Asian countries.”’
However, high-quality, rigorously designed and well-controlled randomized controlled studies that can truly demonstrate
the efficacy and safety of herbal medicinal baths are still lacking.*® The primary objective of this 52-week randomized
controlled trial is to provide clinical evidence for the safety and long-term efficacy of SSBD in the treatment of older
patients with knee OA compared with placebo.

The patient experience is now globally recognized as an independent dimension of health-care quality.*® The
objective evaluation of patient-centered outcomes, including function, symptoms, and quality of life, is becoming
increasingly important.** Validated measures of patient-reported outcomes with standardized questionnaires are thus
critical to clinical and research outcome assessment.*' The PGI-I and CGI-S have been used to investigate the efficacy of
pharmacological treatments for psychiatric and medical conditions where subjective symptoms predominate, including
pain, fatigue, and mood.** Since knee OA pain is also a subjective symptom, the PGI-I and CGI-S are adopted in this
study to assess patients’ overall perception of their condition at the endpoint and improvement from baseline.

Compared with those in European and American countries, most residents of China, especially in metropolises such
as Shanghai, live in multi-stories dwelling buildings and lack the necessary elevators. To better determine the impact of
the living environment and exercise on knee OA, we also investigated and recorded the living conditions of the
participants and issued electronic bracelets to record their daily walking steps. Thus, successful completion of the
proposed study will contribute to the evidence base on whether Chinese herbal bath therapy can be used as a simple, safe,
inexpensive, effective and durable treatment for patients with knee OA, simultaneously providing physicians and patients

with additional options to improve clinical decision-making in this field of clinical practice.

Trial Status

This trial is currently enrolling patients. We started recruitment in March 2023, and it was expected to be completed in
March 2025. All items from the World Health Organization Trial Registration Data Set are shown in Table S1.

Abbreviations

BPI, Brief Pain Inventory; CGI-S, Clinical Global Impressions of Severity; DMC, data monitoring committee; LOCF, last
observation carried forward; NSAIDs, Nonsteroidal anti-inflammatory drugs; OA, osteoarthritis; PGI-I, Patient’s Global
Impressions of Improvement; SF-36, Medical Outcomes Study 36-Item Short-Form Health Survey; SSBD, Shi-style
steaming and bathing decoction; TCM, traditional Chinese medicine; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index.

Journal of Pain Research 2024:17 hetps: 2857

Dove:


https://www.dovepress.com/get_supplementary_file.php?f=466741.pdf
https://www.dovepress.com
https://www.dovepress.com

Zhang et al Dove

Data Sharing Statement
The datasets created or analyzed in this study are not publicly available due to the privacy of persons who participated in
the trial, but are available upon reasonable request from the corresponding author.

Consent for Publication
Not applicable.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted, and agree to be accountable for all aspects of the work.

Declarations

The ethics of this trial research scheme were reviewed and approved by the Chinese Ethics Committee of Registering
Clinical Trials with approval number ChiECRCT20220077. After careful discussion and modification by the project
team, the study plan of this project was registered on the website of the Chinese Clinical Trial Registry (https:/www.
chictr.org.cn/) and further improved and modified according to the modification suggestions provided by the expert team,
with approval number ChiCTR2200062818. Each participant voluntarily signed the informed consent form prior to the
start of the study.

Funding

This work was supported by the Science and Technology Commission of Shanghai Municipality (no. 21Y11921600,
20MC1920600), the National Natural Science Foundation of China (no. 81774340, 81973875) and Shanghai Key
Clinical Specialty Program (shslczdzk03901). The funders did not have a role in the design and collection, analysis,
interpretation of the results or publication of the current trial.

Disclosure
The authors declare that they have no competing interests in this work.

References

1. Hsu H, Siwiec RM. Knee Osteoarthritis. Treasure Island (FL) Ineligible Companies. StatPearls Publishing; 2023.
2. MacFarlane LA, Cook NR, Kim E, et al. The effects of vitamin d and marine omega-3 fatty acid supplementation on chronic knee pain in older us
adults: results from a randomized trial. Arthritis Rheumatol. 2020;72(11):1836-1844. doi:10.1002/art.41416
3. Yue H, Li Y, Ma J, et al. Effect of Tai Chi on knee pain and muscle strength in middle-aged and older adults with knee osteoarthritis: a randomized
controlled trial protocol. BMC Complement Med Therap. 2023;23(1):256. doi:10.1186/s12906-023-04070-0
4. Kolasinski SL, Neogi T, Hochberg MC, et al. 2019 American college of rheumatology/arthritis foundation guideline for the management of
osteoarthritis of the hand, hip, and knee. Arthritis Care Res. 2020;72(2):149-162. doi:10.1002/acr.24131
5. Chen B, Duan J, Wen S, et al. An updated systematic review and meta-analysis of duloxetine for knee osteoarthritis pain. Clin J Pain. 2021;37
(11):852-862. doi:10.1097/ajp.0000000000000975
6. Yu H, Yao S, Zhou C, et al. Morroniside attenuates apoptosis and pyroptosis of chondrocytes and ameliorates osteoarthritic development by
inhibiting NF-kB signaling. J Ethnopharmacol. 2021;266:113447. doi:10.1016/j.jep.2020.113447
7. Wang C, Schmid CH, Iversen MD, et al. Comparative effectiveness of Tai Chi versus physical therapy for knee osteoarthritis: a randomized trial.
Ann Internal Med. 2016;165(2):77-86. doi:10.7326/m15-2143
. Endo M, Kawahara S, Sato T, et al. Protocol for the RETHINK study: a randomised, double-blind, parallel-group, non-inferiority clinical trial
comparing acetaminophen and NSAIDs for treatment of chronic pain in elderly patients with osteoarthritis of the Hip and knee. BMJ open. 2023;13
(2):2068220. doi:10.1136/bmjopen-2022-068220
9. Xiang J, Wu D, Li J. Clinical efficacy of mudpack therapy in treating knee osteoarthritis: a meta-analysis of randomized controlled studies. 4m
J Phys Med Rehabil. 2016;95(2):121-131. doi:10.1097/PHM.0000000000000354
10. Ozkuk K, Uysal B. Is the duration of spa cure treatment important in knee osteoarthritis? A randomized controlled study. Complement Med Res.
2019;26(4):258-264. doi:10.1159/000498890
11. Ozkuk K, Giirdal H, Karagiille M, Barut Y, Erdksiiz R, Karagiille MZ. Balneological outpatient treatment for patients with knee osteoarthritis; an
effective non-drug therapy option in daily routine? Int J Biometeorol. 2017;61(4):719-728. doi:10.1007/s00484-016-1250-8

o0

2858 https: Journal of Pain Research 2024:17

Dove!


https://www.chictr.org.cn/
https://www.chictr.org.cn/
https://doi.org/10.1002/art.41416
https://doi.org/10.1186/s12906-023-04070-0
https://doi.org/10.1002/acr.24131
https://doi.org/10.1097/ajp.0000000000000975
https://doi.org/10.1016/j.jep.2020.113447
https://doi.org/10.7326/m15-2143
https://doi.org/10.1136/bmjopen-2022-068220
https://doi.org/10.1097/PHM.0000000000000354
https://doi.org/10.1159/000498890
https://doi.org/10.1007/s00484-016-1250-8
https://www.dovepress.com
https://www.dovepress.com

Dove Zhang et al

12. Gay C, Guiguet-Auclair C, Coste N, et al. Limited effect of a self-management exercise program added to spa therapy for increasing physical
activity in patients with knee osteoarthritis: a quasi-randomized controlled trial. Ann Phys Rehabil Med. 2020;63(3):181-188. doi:10.1016/j.
rehab.2019.10.006

13. Zhang M, Du G, Liu C, et al. Efficacy and safety of Shi-style cervical manipulation therapy for treating acute and subacute neck pain: study
protocol for a randomized controlled trial. 7rials. 2021;22(1):123. doi:10.1186/313063-021-05062-6

14. Wang H, Yuan W, Yu Z, et al. Study on the efficacy and safety of the combination of Shi’s manual therapy and percutaneous endoscopic lumbar
diskectomy for lumbar disc herniation with radiculopathy: study protocol for a multicenter randomized controlled trial. 7rials. 2022;23(1):338.
doi:10.1186/s13063-022-06195-y

15. Altman R, Asch E, Bloch D, et al. Development of criteria for the classification and reporting of osteoarthritis. Classification of osteoarthritis of the
knee. Diagnostic and therapeutic criteria committee of the American rheumatism association. Arthritis Rheum. 1986;29(8):1039-1049. doi:10.1002/
art.1780290816

16. Gx GLH, Cheng X, Lu Y, et al. Clinical Study on Knee Osteoarthritis treated with Shi’s Fumigation Formula. Chinese J Trad Med Traum &
Orthop. 2011;19(12):24-25.

17. Smith TO, Hawker GA, Hunter DJ, et al. The OMERACT-OARSI core domain set for measurement in clinical trials of hip and/or knee
osteoarthritis. J Rheumatol. 2019;46(8):981-989. doi:10.3899/jrheum.181194

18. Kersten P, White PJ, Tennant A. The visual analogue WOMAC 3.0 scale--internal validity and responsiveness of the VAS version. BMC
Musculoskelet Disord. 2010;11(1):80. doi:10.1186/1471-2474-11-80

19. Faik A, Benbouazza K, Amine B, et al. Translation and validation of Moroccan Western Ontario and McMaster universities (WOMAC)
osteoarthritis index in knee osteoarthritis. Rheumatol Int. 2008;28(7):677—-683. doi:10.1007/s00296-007-0498-z

20. Bellamy N. WOMAC: a 20-year experiential review of a patient-centered self-reported health status questionnaire. J Rheumatol. 2002;29
(12):2473-2476.

21. Kocher MS, Steadman JR, Briggs KK, et al. Reliability, validity, and responsiveness of the Lysholm knee scale for various chondral disorders of the
knee. J Bone Joint Surg Am Vol. 2004;86(6):1139-1145. doi:10.2106/00004623-200406000-00004

22. Ware JE Jr, Sherbourne CD. The MOS 36-item short-form health survey (SF-36). 1. Conceptual framework and item selection. Med Care. 1992;30
(6):473-483. doi:10.1097/00005650-199206000-00002

23. Brazier JE, Harper R, Jones NM, et al. Validating the SF-36 health survey questionnaire: new outcome measure for primary care. BMJ. 1992;305
(6846):160-164. doi:10.1136/bmj.305.6846.160

24.Lin Y, Yu Y, Zeng J, et al. Comparing the reliability and validity of the SF-36 and SF-12 in measuring quality of life among adolescents in China:
a large sample cross-sectional study. Health Qual Life Outcomes. 2020;18(1):360. doi:10.1186/512955-020-01605-8

25. Cleeland CS, Ryan KM. Pain assessment: global use of the brief pain inventory. Ann Acad Medi. 1994;23(2):129-138.

26. Poquet N, Lin C. The Brief Pain Inventory (BPI). J Physiother. 2016;62(1):52. doi:10.1016/j.jphys.2015.07.001

27. Demyttenaere K, Desaiah D, Petit C, et al. Patient-assessed versus physician-assessed disease severity and outcome in patients with nonspecific
pain associated with major depressive disorder. Prim Care Companion J Clini Psychiatr. 2009;11(1):8—15. doi:10.4088/pcc.08m00670

28. Ciani O, Pascarelli NA, Giannitti C, et al. Mud-bath therapy in addition to usual care in bilateral knee osteoarthritis: an economic evaluation
alongside a randomized controlled trial. Arthritis Care Res. 2017;69(7):966-972. doi:10.1002/acr.23116

29. Vargas Negrin F, Medina Abellan MD, Hermosa Hernan JC, de Felipe Medina R. Treatment of patients with osteoarthritis. Aten Primaria. 2014;46
(Suppl 1):39-61. doi:10.1016/S0212-6567(14)70043-5

30. Fraioli A, Mennuni G, Fontana M, et al. Efficacy of spa therapy, mud-pack therapy, balneotherapy, and mud-bath therapy in the management of
knee osteoarthritis. a systematic review. BioMed Res Int. 2018;2018:1042576. doi:10.1155/2018/1042576

31. Forestier R, Desfour H, Tessier J-M, et al. Spa therapy in the treatment of knee osteoarthritis: a large randomised multicentre trial. Ann Rheum Dis.
2010;69(4):660-665. doi:10.1136/ard.2009.113209

32. Antonelli M, Donelli D, Fioravanti A. Effects of balneotherapy and spa therapy on quality of life of patients with knee osteoarthritis: a systematic
review and meta-analysis. Rheumatol Int. 2018;38(10):1807—1824. doi:10.1007/s00296-018-4081-6

33. Matsumoto H, Hagino H, Hayashi K, et al. The effect of balneotherapy on pain relief, stiffness, and physical function in patients with osteoarthritis
of the knee: a meta-analysis. Clin Rheumatol. 2017;36(8):1839—-1847. doi:10.1007/s10067-017-3592-y

34. Fioravanti A, Bacaro G, Giannitti C, et al. One-year follow-up of mud-bath therapy in patients with bilateral knee osteoarthritis: a randomized,
single-blind controlled trial. /nt J Biometeorol. 2015;59(9):1333—1343. doi:10.1007/s00484-014-0943-0

35. Tefner IK, Gaal R, Koroknai A, et al. The effect of Neydharting mud-pack therapy on knee osteoarthritis: a randomized, controlled, double-blind
follow-up pilot study. Rheumatol Int. 2013;33(10):2569-2576. doi:10.1007/s00296-013-2776-2

36. McAlindon TE, Bannuru RR, Sullivan MC, et al. OARSI guidelines for the non-surgical management of knee osteoarthritis. Osteoarthr Cartil.
2014;22(3):363-388. doi:10.1016/j.joca.2014.01.003

37. Wang L, Zhang XF, Zhang X, et al. Evaluation of the therapeutic effect of traditional Chinese medicine on osteoarthritis: a systematic review and
meta-analysis. Pain Res Manag. 2020;2020:5712187. doi:10.1155/2020/5712187

38. Chen B, Zhan H, Chung M, et al. Chinese herbal bath therapy for the treatment of knee osteoarthritis: meta-analysis of randomized controlled trials.
Evidence-Based Complementary and Alternative Medicine: eCAM. 2015;2015:949172. doi:10.1155/2015/949172

39. Oben P. Understanding the patient experience: a conceptual framework. J Patient Exp. 2020;7(6):906-910. doi:10.1177/2374373520951672

40. Mohebbi M, Dodd S, Dean OM, et al. Patient centric measures for a patient centric era: agreement and convergent between ratings on The Patient
Global Impression of Improvement (PGI-I) scale and the Clinical Global Impressions - Improvement (CGI-S) scale in bipolar and major depressive
disorder. Eur Psychiatry. 2018;53:17-22. doi:10.1016/j.eurpsy.2018.05.006

41. Rotenstein LS, Huckman RS, Wagle NW. Making patients and doctors happier - the potential of patient-reported outcomes. New Engl J Med.
2017;377(14):1309-1312. doi:10.1056/NEJMp1707537

42. Brady K, Pearlstein T, Asnis GM, et al. Efficacy and safety of sertraline treatment of posttraumatic stress disorder: a randomized controlled trial.
JAMA. 2000;283(14):1837-1844. doi:10.1001/jama.283.14.1837

Journal of Pain Research 2024:17 https: 2859

Dove:


https://doi.org/10.1016/j.rehab.2019.10.006
https://doi.org/10.1016/j.rehab.2019.10.006
https://doi.org/10.1186/s13063-021-05062-6
https://doi.org/10.1186/s13063-022-06195-y
https://doi.org/10.1002/art.1780290816
https://doi.org/10.1002/art.1780290816
https://doi.org/10.3899/jrheum.181194
https://doi.org/10.1186/1471-2474-11-80
https://doi.org/10.1007/s00296-007-0498-z
https://doi.org/10.2106/00004623-200406000-00004
https://doi.org/10.1097/00005650-199206000-00002
https://doi.org/10.1136/bmj.305.6846.160
https://doi.org/10.1186/s12955-020-01605-8
https://doi.org/10.1016/j.jphys.2015.07.001
https://doi.org/10.4088/pcc.08m00670
https://doi.org/10.1002/acr.23116
https://doi.org/10.1016/S0212-6567(14)70043-5
https://doi.org/10.1155/2018/1042576
https://doi.org/10.1136/ard.2009.113209
https://doi.org/10.1007/s00296-018-4081-6
https://doi.org/10.1007/s10067-017-3592-y
https://doi.org/10.1007/s00484-014-0943-0
https://doi.org/10.1007/s00296-013-2776-2
https://doi.org/10.1016/j.joca.2014.01.003
https://doi.org/10.1155/2020/5712187
https://doi.org/10.1155/2015/949172
https://doi.org/10.1177/2374373520951672
https://doi.org/10.1016/j.eurpsy.2018.05.006
https://doi.org/10.1056/NEJMp1707537
https://doi.org/10.1001/jama.283.14.1837
https://www.dovepress.com
https://www.dovepress.com

Zhang et al Dove

Journal of Pain Research Dove

Publish your work in this journal

The Journal of Pain Research is an international, peer reviewed, open access, online journal that welcomes laboratory and clinical findings in the
fields of pain research and the prevention and management of pain. Original research, reviews, symposium reports, hypothesis formation and
commentaries are all considered for publication. The manuscript management system is completely online and includes a very quick and fair
peer-review system, which is all easy to use. Visit http:/www.dovepress.com/testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/journal-of-pain-research-journal

2860 El ¥ in @ Do Journal of Pain Research 2024:17


https://www.dovepress.com
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Material and Methods
	Study Setting
	Eligibility Criteria
	Inclusion Criteria
	Exclusion Criteria

	Sample Size
	Recruitment Strategies and the Informed Consent Process
	Randomization
	Ethics Approval
	Intervention Measures
	Outcome Measures
	Primary Outcome
	Secondary Outcomes

	Safety Assessments
	Data Management and Monitoring
	Statistical Analysis
	Patient and Public Involvement

	Discussion
	Trial Status
	Abbreviations
	Data Sharing Statement
	Consent for Publication
	Author Contributions
	Declarations
	Funding
	Disclosure

