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Abstract

Arthritis affects millions of lives with its pervasive effects on physical health and quality of life. Addressing
the complexities of managing symptoms such as swelling, inflammation, and pain requires prolonged
treatment. Naturopathy is a treatment method that enhances the body's innate ability to restore optimal
health through a holistic approach including natural products and lifestyle modifications. This systematic
review addresses the intersection of naturopathy and arthritis treatment to provide current evidence about
its potential benefits. Four databases (PubMed, AYUSH Research Portal, Web of Science, and Google Scholar)
were searched with the keywords "Naturopathy" AND "Arthritis". Randomized, non-randomized, and cross-
over studies in English were included. Studies reporting perceived pain using a visual analogue scale (VAS)
were selected for meta-analysis. A total of 15 studies were included in the systematic review. The studies
were from Denmark, Egypt, France, Hungary, Israel, Italy, Spain, and Turkey, and the study periods ranged
from 1992 to 2017. They suggested that naturopathic treatment modalities like exercise, mud compress,
sand bath, or hydrotherapy may be used in addition to conventional modes of treatment for added benefit.
There was a diversity of naturopathic treatment modalities and outcome evaluation methods. Most studies
used mud compress or mud baths with reported improvement of symptoms. The meta-analysis of 10 studies
(11 sets of data) showed a significant improvement in pain measured by VAS. The studies included in the
review have a high level of heterogenicity. There is a need for more studies and uniform assessment
methods with standardization of interventions for robust evidence. More clinical trials from countries where
naturopathy is approved treatment modalities are needed.

Categories: Integrative/Complementary Medicine, Rheumatology, Physical Medicine & Rehabilitation
Keywords: life style, dietary supplements, physical therapy modalities, inflammation, arthralgia, osteoarthritis,
rheumatoid, arthritis, naturopathy, chronic pain

Introduction And Background

Arthritis manifests as joint pain, swelling, stiffness, and decreased range of motion. It frequently leads to
considerable functional impairment [1]. The effects of arthritis extend beyond the joints, impacting various
aspects of an individual's life. Chronic pain is a hallmark feature that alters daily routines and diminishes
the ability to engage in optimum levels of activities [2]. The relentless nature of arthritis pain not only
affects the mobility of the patients but also takes a toll on their psychological and emotional well-being [3].

Effective management and treatment strategies for arthritis play a crucial role in mitigating these adverse
effects. By addressing pain, preserving joint function, and improving overall well-being, healthcare
interventions aim to enhance the quality of life for individuals living with arthritis [4,5]. Modern medicine
treatment modalities may fail in many cases and a holistic approach including physical therapy and lifestyle
modifications can be tried in conjunction with other treatment methods [6,7].

Among holistic and complementary therapeutic approaches, naturopathy has emerged as a promising
avenue for the management of arthritis. Naturopathic treatments for arthritis often focus on incorporating
various natural therapies including food modification (e.g., consumption of fresh fruits containing
antioxidants, fish enriched with omega-3 fatty acids, foods containing calcium and vitamin D like yoghurt,
and avoiding foods containing saturated fats, refined carbohydrates, sugar), massage, and compression with
natural substances like mud. It emphasizes the body's innate ability to heal [8]. While some patients report
relief, it's essential to note that scientific evidence supporting the efficacy of naturopathic treatments for
arthritis is limited compared to conventional medical approaches [9]. There is no previous study that
systematically evaluated the effect of naturopathic treatment for both upper limb and lower limb arthritis.

With this background, this systematic review aimed to review the literature on the treatment of arthritis by
naturopathy therapies and a meta-analysis was done to find if the therapies help in the reduction of
perceived pain after the therapy.
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Review
Methodology

The systematic review and meta-analysis were conducted in the Department of Physiology, All India
Institute of Medical Sciences, Deoghar, India, and the Departments of Research and Naturopathy and Yoga,
National Institute of Naturopathy, Pune, India. The study was conducted in three months from November
2023 to January 2024. The consensus meeting between the authors from two different settings was done via
telephone and video calling.

A comprehensive search was carried out across four major databases namely PubMed, AYUSH Research
Portal [10], Web of Science, and Google Scholar. Scopus and Embase could not be included due to the
limitation of funds for accessing those databases.

The databases were searched with a combination of keywords: “Naturopathy” AND “Arthritis.” This specific
combination aimed to target literature that specifically addressed the application of naturopathic
interventions in the context of arthritis. For Google Scholar, due to the extensive number of results, we
limited the selection to the first 100 (first 10 pages of search results with 10 results per page) articles
retrieved. This approach aimed to strike a balance between inclusivity and practicality, considering the
vastness of the Google Scholar database. In addition, cross-references were searched manually from studies.

Articles were included based on their relevance to the intersection of naturopathy and arthritis. Inclusion
criteria were studies that explored the effectiveness of naturopathic treatments for arthritis, therapy applied
for both upper limbs and lower limbs, and only clinical trials (randomized or non-randomized). Articles were
excluded if they did not focus on the application of naturopathic interventions for arthritis or if they lacked
sufficient methodological rigour. Studies that did not report complete data were omitted from the meta-
analysis. Articles that were not in English were excluded due to the non-availability of language experts who
could translate the literature effectively.

Relevant data from the selected articles were extracted systematically by two individuals and came to a
consensus for final reporting. Synthesis involved a qualitative analysis of the findings, identifying patient
characteristics, year of study, naturopathic interventions employed, duration of the treatment, outcome
measurement, and summary of findings across the selected studies. Studies reporting the effect of therapy
on perceived pain levels were included in the meta-analysis.

The systematic review was reported following Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA). We used Microsoft Excel (Microsoft Corporation, Redmond, Washington, United States)
for extracting and storing data and Review Manager 5.4.1 (The Cochrane Collaboration, 2020) for conducting
the meta-analysis. For heterogeneity, used the criteria suggested by Dettori et al. [11].

Results

A total of 11 items from PubMed, 12 from Web of Science, nine from AYUSH Research Portal, 68 from Google
Scholar were initially identified, and seven were obtained from cross-references. After removing duplicates,
non-English studies, and excluding studies according to inclusion and exclusion criteria, a total of 15
studies were included in the final analysis. The PRISMA flow chart is shown in Figure 1.
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Author,

year

Sukenik
etal.,

1992 [12]

Flusser et
al., 2002*
[13]

Codish et
al., 2003*
[14]

Evcik et
al., 2006*

Place

Israel

Israel

Israel

Turkey

Sample in
intervention
(n), age
(years)

(meantSD)

14,51.9"

40, 64.7£7.9

22,57.5+9.8

25, 55+ 8.7

)

Identification

Screening

[ ncluded | [

Records identified from:
PubMed (n = 11)
Web of Science (n = 12)

Records removed before
screening:

Ayush Research Portal (n = 9) " Duplicate records removed (n = 8)
Google Scholar (n = 68) Not in English (n = 6)
Cross reference (n = 7)

Y
Records screened » Records excluded:
(n=293) Beyond scope (n = 42)
A J
Reports sought for retrieval > Reports not retrieved
(n=251) (n=0)
A4
Reports assessed for eligibility ) Re?\looﬁr;ﬁr:u:;g:)
(n=51) Unrelated outcome (n = 4)
A\ J

Studies included in review
(n=15)

FIGURE 1: PRISMA flow chart showing the identification, screening, and
inclusion steps

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses

The characteristics of the included studies with their major finding are summarized in Table 1.

Sample in
control (n),
age (years)

(meantSD)

14,60.5"

18, 64.847.3

23,60.1£12.4

25,596

Region Therapy in the Therapy in
of intervention the control  Duration
body group group
Washed-
Upper
True mud pack out mud
and 2 weeks
therapy pack
lower
therapy
Mineral-
Mineral-rich mud depleted
Lower 3 weeks
pack therapy mud pack
therapy
Mineral-
Mineral-rich mud
Upper depleted 3 weeks
compresses
compresses
Lower Balneotherapy Hot pack 2 week
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Outcome

Summary of finding

Improvement of

Morning stiffness, hand-grip strength,

objective and

perceived disease activity, number of

subjective symptoms

active joints, Ritchie index

after therapy

Lequesne Index of severity of knee

osteoarthritis, self-assessment of

Significant reduction in

knee pain, VAS, range of movement,

knee pain

soft tissue swelling, effusion or

crepitus

Number of painful and swollen joints

of both hands, VAS

VAS, WOMAC, Quality of life

Reduction of the
number of painful and
swollen joints, less

perceived pain

Balneotherapy is an

effective treatment for
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[18]

Evcik et
al., 2006*
[18]

Forestier
etal.,

2007 [16]

Lund et
al., 2009
[17]

Fioravanti
etal.,

2010 [18]

Gungen
etal.,
2011*
[19]

Sarsan et
al., 2012*
[20]

Antinez
etal.,
2012
[21]

Tefner et
al.,, 2013
[22]

Fioravanti
etal,
2014*
[23]

Allam et
al., 2016*
[24]

Pascarelli
etal.,
2016*
[25]

Giannitti
etal.,
2017*
[26]

Turkey

France

Denmark

Italy

Turkey

Turkey

Spain

Hungary

Italy

Egypt

Italy

Italy

25,57.4+9

195, 63+9.1

19,73.1£9.4

40, 69.06
+5.11

23,65.04 +
711

15,52.4£5.2

61, 69.135.60

27,6342+
8.86

49, 68.1248.97

15,41.73
8.95

53, 68.49 =
9.01

21,69.52 +
717

9.2

25,596 *
9.2

187,
64.3£10.4

19,73.129.4

40, 71.3
+4.91

21,61.87 =
6.73

12,53.6 £8.0

60, 73.08+
8.90

26,63.55
9.53

69.70£10.32

15,4253 £
9.36

50, 69.66 =
111

11,69.36 £
11.29

Lower

Lower

Lower

Lower

Lower

Lower

Lower

Lower

Lower

Whole
body

Lower

Lower

Mud pack

Spa therapy
(massages,
showers, mud and
pool sessions)

exercise

Stimulating
massage of the

muscle

Daily routine mud

pack

Mud compress

Mature mud pack

Daily sessions of
Peloids and routine

drug therapy

Hot mud-pack
therapy

Mud-bath therapy
and regular

treatment

Siwan traditional
therapy followed by
a massage with

olive oil

Mud bath therapy

with regular care

Mud-bath therapy
in addition to the

usual treatment

Hot pack

Exercise

Rest

Routine

care

Hot pack

Hot pack

Routine
drug
therapy

Mud pack

Regular

treatment

Traditional
physical
therapy

Regular

care only

Usual

treatment

2 week

3 weeks

10 min

2 weeks

2 weeks

2 weeks

11 days

2 weeks

2 weeks

2 months

2 weeks

2 weeks

VAS, WOMAC, Quality of life

VAS, WOMAC, quality of life

Joint repositioning error

VAS, Lequesne Index, WOMAC,

Arthritis Impact Measurement Scale

VAS, range of motion, 15-m walking
time, WOMAC, Nottingham Health
Profile

VAS, WOMAC, 6 min walking
distance, quality of life SF-36

VAS, HRQOL

WOMAC, EuroQoL-5D

VAS, WOMAC, W-TPS, W-TSS,W-
TPFS, serum adiponectin, resistin

and visfatin

VAS, HAQ

Global pain score, WOMAC, VAS

VAS, WOMAC, microRNA expression

knee OA

Mud-pack therapy is an
effective treatment for

knee OA

Minimal clinically
important
improvement, no
improvement in quality

of life

Massage has no
beneficial effect on the

sense of joint position

Positive effects on the
painful

symptomatology

Mud packs and hot
packs both are
effective in reducing

symptoms

A mud pack is more
favorable than a hot

pack

Mud therapy reduces
pain and improves

quality of life

Mud pack improves
clinical parameters,
quality of life, and

reduce the need for

medications

Mud-bath therapy
modifies serum levels
of adiponectin and
resistin, but not levels

of visfatin

Siwan therapy is more
effective than
traditional physical

therapy

Beneficial to reduce
pain and improve

function

Balneotherapy can
modify expression of
some microRNAs

involved in OA

TABLE 1: Characteristics and summary of the results obtained from the studies included in the

systematic review

*Studies included in the meta-analysis; **The study by Sukenik et al. did not report SD and hence only the value of mean is given

VAS: visual analogue scale; WOMAC: Western Ontario and McMaster Universities Arthritis Index; SF-36: 36-Item Short Form Survey; HAQ: Health
Assessment Questionnaire; W-TPS: total pain score (WOMAC subscore); W-TSS: total stiffness score (WOMAC subscore); W-TPFS: total physical
function score (WOMAC subscore); HRQOL: health-related quality of life; EuroQoL-5D: EuroQol- 5 Dimension; OA: osteoarthritis
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The studies in the list from 1992 to 2017 are from Denmark, Egypt, France, Hungary, Israel, Italy, Spain, and
Turkey [11-16]. The studies suggested that naturopathic treatment modalities like exercise, mud compress,

sand bath, or hydrotherapy may be used in addition to conventional modes of treatment for added benefit.

Among the studies, 10 studies (one study had two intervention groups; hence, a total of 11 sets of data) were

selected for meta-analysis as they reported the mean and standard deviation of VAS for pain severity. The
forest plot of the intervention groups in pre-therapy and post-therapy VAS scores is shown in Figure 2.

Mean Difference
|V, Random, 95% CI

Before therapy After therapy Mean Difference

Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% Cl Year
Flusser et al., 2002 641 215 40 57 1.9 40 13.4% 0.71 [-0.18, 1.60] 2002
Codish et al., 2003 65 23 22 49 26 22 126% 1.60 [0.15, 3.05] 2003
Evcik et al. (Bal), 2006 48 26 25 32 25 25 127% 1.60 [0.19, 3.01] 2006
Evcik et al. (Mud), 2006 5 23 25 4 24 25 129% 1.00 [-0.30, 2.30] 2006
Gungen et al., 2011 6 241 23 38 2.4 23 12.9% 2.20 [0.80, 3.50] 2011
Antinez et al., 2012 453 232 61 255 233 61 13.5% 1.98 [1.15,2.81] 2012
Sarsan et al.,, 2012 54 241 15 32 25 15 123% 2.20 [0.55, 3.85] 2012
Fioravanti et al., 2014 5247 21.91 49 31.92 20.88 49  3.0% 20.55[12.08,29.02] 2014
Allam et al., 2016 7428 10.71 15 37.14 1805 15  2.1% 37.14 [26.52, 47.76] 2016
Pascarelli et al., 2016 51.54 21.58 53 31.66 20.63 53 3.2% 19.88 [11.84, 27.92] 2016
Giannitti et al., 2017 48 224 21 3033 1982 21 1.5%  17.67[4.88, 30.46] 2017
Total (95% CI) 349 349 100.0% 3.74 [2.08, 5.39]

Heterogeneity: Tau® = 5.08; Chi® = 94.68, df = 10 (P < 0.00001); I = 89%
Test for overall effect: Z = 4.43 (P < 0.00001)

Te AT A

L

-50

Does not favor therapy Favours therapy

-25

0 2

5

FIGURE 2: Comparison of pain measured by visual analogue scale in

intervention group before and after therapy

SD: standard deviation; IV: inverse variance; Cl: confidence interval

References: [13-16,19

-26]

50

There was a significant decrease in perceived pain after the therapy in the intervention group. However, the
studies were significantly heterogeneous. The perceived pain VAS score before the therapy in
the intervention and control groups is shown in Figure 3.

Intervention group

Control group

Mean Difference

Mean Difference
IV, Random, 95% CI

Study or Subgroup Mean SD__ Total Mean SD_Total Weight IV, Random, 95% Cl Year
Flusser et al., 2002 6.41 215 40 6 215 18 14.8% 0.41[-0.79, 1.61]) 2002
Codish et al., 2003 6.5 23 22 57 22 23 134% 0.80[-0.52, 2.12] 2003
Evcik et al. (Bal), 2006 4.8 26 25 4 19 25 13.9% 0.80 [-0.46, 2.06] 2006
Evcik et al. (Mud), 2006 5 23 25 4 1.9 25 14.8% 1.00 [-0.17, 2.17] 2006
Gungen et al., 2011 6 21 23 63 19 21 147% -0.30[-1.48, 0.88] 2011
Antinez et al., 2012 453 232 61 533 248 60 18.1% -0.80 [-1.66, 0.06] 2012
Sarsan et al., 2012 54 21 15 35 341 12 8.2% 1.90[-0.15, 3.95] 2012
Fioravanti et al., 2014 5247 21.91 49 57.98 2502 46 0.6% -5.51[-14.99,3.97] 2014
Allam et al., 2016 7428 10.71 15 81.07 9.84 15  0.9% -6.79(-14.15,0.57] 2016
Pascarelli et al., 2016 51.54 21.58 53 57.1 2532 50 0.6%  -5.56 [-14.67, 3.55] 2016
Giannitti et al., 2017 48 224 21 53 27 1 01% -5.00[-23.61,13.61] 2017
Total (95% CI) 349 306 100.0% 0.26 [-0.46, 0.98]

Heterageneity: Tau? = 0.55; Chi? = 18.83, df = 10 (P = 0.04); 12 = 47%

Test for overall effect: Z=0.70 (P

=0.48)

=
E
=

FIGURE 3: Comparison of pain measured by visual analogue scale in
intervention and control group before therapy

SD: standard deviation; IV: inverse variance; Cl: confidence interval

References: [13-16,19

-26]

There was no evidence of a difference in the level of perceived pain in the intervention and control groups

before starting the therapy. The studies had moderate heterogeneity. The pain score after the therapy in the
intervention and control groups is shown in Figure 4.

2024 Mondal et al. Cureus 16(2): €54589. DOI 10.7759/cureus.54589

50f8


javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/914361/lightbox_56974e80c7c711eeb38211d085347c9d-Figure-2-new.png
javascript:void(0)
javascript:void(0)
https://assets.cureus.com/uploads/figure/file/915226/lightbox_9dd70d80c7c711eeb6ab87f43808ece6-Figure-3-new.png
javascript:void(0)
javascript:void(0)

Cureus

Intervention group Control group Mean Difference Mean Difference
Study or Subgroup Mean SD__Total Mean SD_Total Weight IV, Random, 95% CI Year IV, Random, 95% CI
Flusser et al., 2002 57 1.9 40 658 22 18 136% -0.88 [-2.05, 0.29] 2002
Codish et al., 2003 4.9 26 22 47 21 23 13.2% 0.20 [-1.18, 1.58] 2003
Evcik et al. (Bal), 2006 3.2 25 25 38 27 25 131% -0.60 [-2.04, 0.84] 2006
Evcik et al. (Mud), 2008 4 24 25 38 27 25 132% 0.20 [-1.22, 1.62] 2008
Gungen et al., 2011 3.8 24 23 4.6 24 21 13.2% -0.80 [-2.22, 0.62] 2011
Antinez et al., 2012 255 233 61 52 224 60 142% -2.65[-3.46,-1.84] 2012 -
Sarsan et al,, 2012 3.2 25 15 3 27 12 119% 0.20[-1.78, 2.18] 2012
Fioravanti et al., 2014 31.92 20.88 49 5117 2262 46 25% -19.25[-28.02, -10.48] 2014 -
Allam et al., 2016 37.14 18.05 16 5107 1332 16 16% -13.93[-25.28,-2.58] 2016 -
Pascarelli et al., 2016 31.66 20.63 53 509 227 50 27% -19.24[-27.63,-10.85] 2016 I
Giannitti et al., 2017 30.33 19.82 21 51.82 24.54 11 0.8% -21.49[-38.29,-4.69] 2017
Total (95% CI) 349 306 100.0% -2.00 [-3.52, -0.47] L

Heterogeneity: Tau® = 4.07; Chi* = 67.39, df = 10 (P < 0.00001); I* = 85%
Test for overall effect: Z=2.57 (P =0.01)

FIGURE 4: Comparison of pain measured by visual analogue scale in
intervention and control group after therapy

SD: standard deviation; 1V: inverse variance; Cl: confidence interval

References: [13-16,19-26]

There was significantly lower perceived pain in the intervention groups after the therapy when compared
with controls. The heterogeneity was considerably high.

Discussion

The findings from the included studies suggest a potential role for naturopathy in the management of pain
related to arthritis. The majority of the studies reported significant positive outcomes, including
improvements in pain levels and joint function by reducing the swelling, redness, and number of painful
joints. However, naturopathic therapy was used as an additional therapy to the routine treatment the patient
was undergoing [27]. Hence, the therapies used in those trials do not suggest replacing the ongoing
treatment but suggest additional measures that can help reduce the pain of arthritis. Diverse therapeutic
approaches were used in the trials like Siwan therapy, involving sand bathing and olive oil massage,
stimulating massage, spa therapy combined with exercises, and mineral-rich mud compresses and packs.
Overall, the efficacy of these interventions was context-specific, emphasizing the need for tailored
approaches in arthritis management.

Despite the overall positive results reported in the individual studies, it is crucial to acknowledge the
heterogeneity in study designs and methodological quality among the included articles. Even for mud
therapy, the mineral content in mud may be different according to countries and regions. Hence, uniform
therapies were lacking. The variation in outcome measures, duration of interventions, and participant
characteristics poses challenges in drawing definitive conclusions.

Among the studies, 10 studies were included in the meta-analysis and the result suggested significant
improvement in perceived pain level as measured by VAS in the intervention group. This supports an earlier
review by Hou et al. of mud therapy in knee osteoarthritis [28]. We combined the lower, upper, and whole-
body therapies in the meta-analysis [14,24]. However, studies for upper limbs and the whole body are scarce
and need further exploration. In addition to mud packs and other methods found in this review (Table 1),
other naturopathic methods to control inflammation are yet to be explored [29,30].

When the therapy was started, baseline characteristics showed that the pain levels in both groups were
similar (Figure 3). However, after treatment, the pain in the intervention groups significantly reduced
(Figure 4). However, at this point, with different modes of naturopathic intervention, the synthesized
evidence needs further exploration for a more robust and definite conclusion.

This systematic review has limitations. The restriction to English-language articles and the limited number
of articles from Google Scholar may introduce selection bias. The risk of bias was not assessed. Furthermore,
the keywords used in this study were selected to find the naturopathic therapies and studies that did not
include the term "naturopathy” were excluded. For example, chiropractic therapy, which has similarities to
naturopathy might not appear in the literature search [31]. Future research should aim for more extensive
inclusion of diverse sources and languages. Additionally, well-designed randomized controlled trials are
needed in countries where naturopathic treatments are approved therapy and are in the academic sphere to
strengthen the evidence base and establish the sustainability of naturopathic interventions for arthritis [32].

Conclusions

There was diversity of naturopathic treatment modalities and outcome evaluation methods. Mud packing
was the most common method. Most studies showed improved disease severity when naturopathy is
combined with other treatment methods. There was a significant improvement in perceived pain measured
by VAS immediately after the therapy. There is a need for more studies with uniform therapy and
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assessment methods for robust evidence. More clinical trials from countries where naturopathy is approved
treatment modalities are needed for more robust evidence.

Additional Information
Author Contributions

All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design: Himel Mondal, Satyalakshmi Komarraju, Sathyanath D, Shrikanth Muralidharan

Acquisition, analysis, or interpretation of data: Himel Mondal, Satyalakshmi Komarraju, Sathyanath D,
Shrikanth Muralidharan

Drafting of the manuscript: Himel Mondal, Satyalakshmi Komarraju, Sathyanath D, Shrikanth
Muralidharan

Critical review of the manuscript for important intellectual content: Himel Mondal, Satyalakshmi
Komarraju, Sathyanath D, Shrikanth Muralidharan

Supervision: Himel Mondal, Satyalakshmi Komarraju, Shrikanth Muralidharan

Disclosures

Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: This project was financially supported by the National Institute of
Naturopathy and was a part of the fellowship in clinical research method of the first author, HM. Financial
relationships: All authors have declared that they have no financial relationships at present or within the
previous three years with any organizations that might have an interest in the submitted work. Other
relationships: All authors have declared that there are no other relationships or activities that could appear
to have influenced the submitted work.

Acknowledgements

We thank Dr. Rintu Kumar Gayen, Associate Professor, Department of Electrical and Electronic Engineering,
Institute of Engineering & Management, Kolkata, West Bengal, for his technical help during data collection.
We also thank Dr. Seshadri Reddy Varikasuvu, Assistant Professor, Department of Biochemistry, All India
Institute of Medical Sciences, Deoghar, Jharkhand, India for his help during the meta-analysis.

References

1. JangS§, Lee K, Ju JH: Recent updates of diagnosis, pathophysiology, and treatment on osteoarthritis of the
knee. Int ] Mol Sci. 2021, 22:2619. 10.3390/ijms22052619
2. Malm K, Bergman S, Andersson ML, Bremander A, Larsson I: Quality of life in patients with established
rheumatoid arthritis: a phenomenographic study. SAGE Open Med. 2017, 5:2050312117713647.
10.1177/2050312117713647
3. Nazarinasab M, Motamedfar A, Mogadam AE: Investigating mental health in patients with osteoarthritis
and its relationship with some clinical and demographic factors. Reumatologia. 2017, 55:183-8.
10.5114/reum.2017.69778
4. Bullock ], Rizvi SA, Saleh AM, Ahmed SS, Do DP, Ansari RA, Ahmed J: Rheumatoid arthritis: a brief overview
of the treatment. Med Princ Pract. 2018, 27:501-7. 10.1159/000493390
5. Dantas LO, Salvini TF, McAlindon TE: Knee osteoarthritis: key treatments and implications for physical
therapy. Braz ] Phys Ther. 2021, 25:135-46. 10.1016/j.bjpt.2020.08.004
6. Kim M, Choe YH, Lee SI: Lessons from the success and failure of targeted drugs for rheumatoid arthritis:
perspectives for effective basic and translational research. Immune Netw. 2022, 22:e8. 10.4110/in.2022.22.e8
7. Akram M, Daniyal M, Sultana S, et al.: Traditional and modern management strategies for rheumatoid
arthritis. Clin Chim Acta. 2021, 512:142-55.
8. Tripathy A, Swain N, Gupta B: Understanding the role and uses of alternative therapies for the management
of rheumatoid arthritis. Curr Rheumatol Rev. 2022, 18:89-100. 10.2174/1573397117666211116102454
9. Soeken KL: Selected CAM therapies for arthritis-related pain: the evidence from systematic reviews . Clin |
Pain. 2004, 20:13-8. 10.1097/00002508-200401000-00004
10.  AYUSH Research Portal. (2021). Accessed: 2024: https://ayushportal.nic.in.
11.  DettoriJR, Norvell DC, Chapman JR: Seeing the forest by looking at the trees: how to interpret a meta-
analysis forest plot. Global Spine J. 2021, 11:614-6. 10.1177/21925682211003889
12.  Sukenik S, Buskila D, Neumann L, Kleiner-Baumgarten A: Mud pack therapy in rheumatoid arthritis . Clin
Rheumatol. 1992, 11:243-7. 10.1007/BF02207966
13.  Flusser D, Abu-Shakra M, Friger M, Codish S, Sukenik S: Therapy with mud compresses for knee
osteoarthritis: comparison of natural mud preparations with mineral-depleted mud. J Clin Rheumatol. 2002,
8:197-203. 10.1097/00124743-200208000-00003
14.  Codish S, Abu-Shakra M, Flusser D, Friger M, Sukenik S: Mud compress therapy for the hands of patients

2024 Mondal et al. Cureus 16(2): €54589. DOI 10.7759/cureus.54589 70f8


https://dx.doi.org/10.3390/ijms22052619?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3390/ijms22052619?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2050312117713647?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/2050312117713647?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5114/reum.2017.69778?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.5114/reum.2017.69778?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000493390?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1159/000493390?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjpt.2020.08.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.bjpt.2020.08.004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4110/in.2022.22.e8?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4110/in.2022.22.e8?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/33186593/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/1573397117666211116102454?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.2174/1573397117666211116102454?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00002508-200401000-00004?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00002508-200401000-00004?utm_medium=email&utm_source=transaction
https://ayushportal.nic.in?utm_medium=email&utm_source=transaction
https://ayushportal.nic.in?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/21925682211003889?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1177/21925682211003889?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/BF02207966?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/BF02207966?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00124743-200208000-00003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/00124743-200208000-00003?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00296-003-0402-4?utm_medium=email&utm_source=transaction

Cureus

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

with rheumatoid arthritis. Rheumatol Int. 2005, 25:49-54. 10.1007/s00296-003-0402-4

Evcik D, Kavuncu V, Yeter A, Yigit I: The efficacy of balneotherapy and mud-pack therapy in patients with
knee osteoarthritis. Joint Bone Spine. 2007, 74:60-5. 10.1016/j.jbspin.2006.03.009

Forestier R, Desfour H, Tessier JM, et al.: Spa therapy in the treatment of knee osteoarthritis: a large
randomised multicentre trial. Ann Rheum Dis. 2010, 69:660-5. 10.1136/ard.2009.113209

Lund H, Henriksen M, Bartels EM, Danneskiold-Samsge B, Bliddal H: Can stimulating massage improve joint
repositioning error in patients with knee osteoarthritis?. ] Geriatr Phys Ther. 2009, 32:111-6.
10.1519/00139143-200932030-00006

Fioravanti A, Iacoponi F, Bellisai B, Cantarini L, Galeazzi M: Short- and long-term effects of spa therapy in
knee osteoarthritis. Am ] Phys Med Rehabil. 2010, 89:125-32. 10.1097/PHM.0b013%e3181cleb81

Gilingen G, Ardic F, Findikoglu G, Rota S: The effect of mud pack therapy on serum YKL-40 and hsCRP levels
in patients with knee osteoarthritis. Rheumatol Int. 2012, 32:1235-44. 10.1007/s00296-010-1727-4

Sarsan A, Akkaya N, Ozgen M, Yildiz N, Atalay NS, Ardic F: Comparing the efficacy of mature mud pack and
hot pack treatments for knee osteoarthritis. ] Back Musculoskelet Rehabil. 2012, 25:193-9. 10.3233/BMR-
2012-0327

Espejo Anttnez L, Caro Puértolas B, Ibanez Burgos B, Porto Payan JM, Torres Piles ST: Effects of mud
therapy on perceived pain and quality of life related to health in patients with knee osteoarthritis. Reumatol
Clin. 2013, 9:156-60. 10.1016/j.reuma.2012.09.005

Tefner IK, Gadl 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, 33:2569-76.
10.1007/s00296-013-2776-2

Fioravanti A, Giannitti C, Cheleschi S, Simpatico A, Pascarelli NA, Galeazzi M: Circulating levels of
adiponectin, resistin, and visfatin after mud-bath therapy in patients with bilateral knee osteoarthritis. Int |
Biometeorol. 2015, 59:1691-700. 10.1007/s00484-015-0977-y

Allam NM, Koura GMR, Alrawaili SM, Hamada HA, Khater HA, Balbaa AA: The effect of Siwan therapy in
management of patients with rheumatoid arthritis: a single blind randomized controlled trial.
BalbaaBiomed Res. 2018, 29:1400-6. 10.4066/biomedicalresearch.29-17-2906

Pascarelli NA, Cheleschi S, Bacaro G, Guidelli GM, Galeazzi M, Fioravanti A: Effect of mud-bath therapy on
serum biomarkers in patients with knee osteoarthritis: results from a randomized controlled trial. Isr Med
Assoc J. 2016, 18:232-7.

Giannitti C, De Palma A, Pascarelli NA, Cheleschi S, Giordano N, Galeazzi M, Fioravanti A: Can
balneotherapy modify microRNA expression levels in osteoarthritis? A comparative study in patients with
knee osteoarthritis. Int ] Biometeorol. 2017, 61:2153-8. 10.1007/s00484-017-1420-3

Dunn JM, Wilkinson JM: Naturopathic management of rheumatoid arthritis. Mod Rheumatol. 2005, 15:87-
90.

Hou C, Liang L, Chu X, Qin W, Li Y, Zhao Y: The short-term efficacy of mud therapy for knee osteoarthritis:
a meta-analysis. Medicine (Baltimore). 2020, 99:€19761. 10.1097/MD.0000000000019761

Maroon JC, Bost JW, Maroon A: Natural anti-inflammatory agents for pain relief . Surg Neurol Int. 2010,
1:80. 10.4103/2152-7806.73804

Arulselvan P, Fard MT, Tan WS, Gothai S, Fakurazi S, Norhaizan ME, Kumar SS: Role of antioxidants and
natural products in inflammation. Oxid Med Cell Longev. 2016, 2016:5276130. 10.1155/2016/5276130
Reichardt A, Passmore SR, Toth A, Olin G: Utilization of chiropractic services in patients with osteoarthritis
and spine pain at a publicly funded healthcare facility in Canada: a retrospective study. ] Back Musculoskelet
Rehabil. 2022, 35:1075-84. 10.3233/BMR-210192

Nair PM, Sharma H, Tewani GR: Is delayed regulation of yoga and naturopathic medicine in India breeding
quackery?. Indian ] Med Ethics. 2023, VIII:84-5. 10.20529/I]ME.2022.043

2024 Mondal et al. Cureus 16(2): €54589. DOI 10.7759/cureus.54589

8of8


https://dx.doi.org/10.1007/s00296-003-0402-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jbspin.2006.03.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.jbspin.2006.03.009?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/ard.2009.113209?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1136/ard.2009.113209?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1519/00139143-200932030-00006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1519/00139143-200932030-00006?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PHM.0b013e3181c1eb81?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/PHM.0b013e3181c1eb81?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00296-010-1727-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00296-010-1727-4?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3233/BMR-2012-0327?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3233/BMR-2012-0327?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.reuma.2012.09.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1016/j.reuma.2012.09.005?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00296-013-2776-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00296-013-2776-2?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00484-015-0977-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00484-015-0977-y?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4066/biomedicalresearch.29-17-2906?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4066/biomedicalresearch.29-17-2906?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/27228651/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00484-017-1420-3?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1007/s00484-017-1420-3?utm_medium=email&utm_source=transaction
https://pubmed.ncbi.nlm.nih.gov/17029041/?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000019761?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1097/MD.0000000000019761?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2152-7806.73804?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.4103/2152-7806.73804?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2016/5276130?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.1155/2016/5276130?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3233/BMR-210192?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.3233/BMR-210192?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.20529/IJME.2022.043?utm_medium=email&utm_source=transaction
https://dx.doi.org/10.20529/IJME.2022.043?utm_medium=email&utm_source=transaction

	Naturopathic Interventions for Reduction of Perceived Pain in Patients Suffering from Arthritis: A Systematic Review and Meta-Analysis
	Abstract
	Introduction And Background
	Review
	Methodology
	Results
	FIGURE 1: PRISMA flow chart showing the identification, screening, and inclusion steps
	TABLE 1: Characteristics and summary of the results obtained from the studies included in the systematic review
	FIGURE 2: Comparison of pain measured by visual analogue scale in intervention group before and after therapy
	FIGURE 3: Comparison of pain measured by visual analogue scale in intervention and control group before therapy
	FIGURE 4: Comparison of pain measured by visual analogue scale in intervention and control group after therapy

	Discussion

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


