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Introduction. Rheumatoid arthritis is a form of inflammatory joint disease; sometimes, patients need prolonged cycles of nonsteroidal
anti-inflammatory drugs and/or glucocorticoids for symptomatology management in addition to traditional disease-modifying drugs
and biologics. On some occasions, doses are increased without improvement of symptoms associated with side effects; this is why, on
some occasions, patients seek other types of nonpharmacological therapies, such as alternative therapies. Objective. To establish the
effectiveness of alternative therapies such as yoga and acupuncture in rheumatoid arthritis by measuring disease activity with the
disease activity score 28. Methods. A systematic review of the literature and meta-analysis was performed; databases such as PubMed
and Embase were used to find the best available evidence of randomized clinical trials from 2017 to 2021, two researchers independently
screened and extracted the necessary data, and the methodological quality and the risk of bias were assessed through the Cochrane risk-
of-bias tool. The articles that applied for meta-analysis were analyzed in Jamovi version 2.2 and EPIDATA version 3.1 software. Results.
Eight studies were included for qualitative analysis of which seven were included in the meta-analysis, with 550 rheumatoid arthritis
patients, predominantly female. The meta-analysis evidenced a significant effect of yoga and acupuncture interventions in decreasing
DAS 28 in patients with rheumatoid arthritis (four RCTs; SMD —2.51 95% CI [~2.89, —2.14], p < 0.001, I* 25.9%); in the yoga subgroup
analysis, there was also evidence of improvement in the evaluated outcome (three RCTs; SMD —0.51 95% CI [-0.71, —0.30], p <0.001,
I? 0%). Conclusion. Tt was demonstrated that the practice of yoga and acupuncture in patients with rheumatoid arthritis helped to
decrease disease activity through the improvement of pain and joint inflammation; we recommend the implementation of this type of
alternative intervention associated with conventional therapies for the management of patients diagnosed with rheumatoid arthritis.

1. Introduction

Rheumatoid arthritis is a common form of inflammatory
joint disease, which can cause progressive disability and
systemic inflammation. Within 10 years of the onset, at least
50% of the affected patients are limited functionally [1].
Patients mostly require prolonged cycles of nonsteroidal
anti-inflammatory drugs (NSAIDs) and glucocorticoids to
manage pain, inflammation, joint stiffness, and loss of
function, along with traditional and biologic disease-
modifying drugs (DMARDs) [2].

In the past 10 years, important advances have been made
in the pharmacological and interventional fields for the

management of rheumatologic pain; however, in some cases,
the doses were increased without finding any improvement
of the symptoms, being considered a therapeutic failure; in
addition, the side effects associated with these drugs were
becoming present [3].

Due to the escalation of DMARD therapy, prolonged
cycles of NSAIDs and glucocorticoids, associated with the
increase of side effects and the failure of pharmacological
therapies and consequently poor management of the
symptomatology, patients seek other types of treatments
such as alternative therapies.

Alternative therapies encompass a wide and diverse
range of techniques; however, they may present side effects
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or no improvement of the health condition they seek to treat.
In the past decade, in countries such as the United States,
Canada, and the United Kingdom, the demand and use of
alternative therapies have been on the rise, which has led to
an increase in the regulation of these types of treatments and
practices, as well as the due qualification and accreditation of
their professionals [4, 5].

The World Health Organization (WHO) for the treat-
ment of rheumatoid arthritis recommends acupuncture
since it can manage autoimmune disease exerting a regula-
tory effect on the hemodynamic functions and changing the
concentrations of neurotransmitters and neuromodulators
such as endorphins, neurohumoral factors, and chemical
mediators in the central nervous system [1, 2]; therefore, it
sensitize peripheral and central neurons reducing and
maintaining pathological pain and inflammation, having
a positive effect on disease activity.

On the other hand, yoga practice focuses on the phys-
iologically defined relaxation response and intends to bal-
ance the effect of increased uncontrolled emotions related to
pain; numerous studies have examined this practice in
chronic pain, finding that the main focus of the practice is on
asanas (body positions), incorporating muscle strengthening
and stretching combined with relaxation and breathing
control. Relaxation response leads to multiple physiologic
beneficial effects that enhance pain relief through reduced
sympathetic activity, decreased muscular tension, modu-
lated pain awareness, and an increased release of endoge-
nous neuromodulators [2].

Although pharmacological therapy is the mainstay of
treatment, alternative therapies also play an important role
in the management of rheumatoid arthritis. Thus, it is
important to establish within the diversity of non-
pharmacological therapies of alternative origin, which are
effective and have the best results when treating a patient,
reducing pain and joint inflammation.

To achieve this, the objective of the investigation was
to establish the effectiveness of alternative therapies such
as yoga and acupuncture in rheumatoid arthritis by
measuring disease activity with the disease activity score
28 (DAS 28).

2. Methodology

The protocol was registered in the International Prospective
Register of Systematic Reviews (PROSPERO) database under
the number CRD42022293612 [5]; the review was performed
according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines [6].

2.1. Inclusion Criteria

2.1.1. Type of Studies. We included controlled clinical trials
(RCTs) reported in the different meta-search engines with
full text, in English, Spanish, and Chinese language,
published in the last five years (2017-2021) that evaluated
as the outcome, the improvement of DAS 28 in patients
with rheumatoid arthritis submitted to yoga and/or
acupuncture.
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2.1.2. Type of Participants. This review included adult pa-
tients with a diagnosis of rheumatoid arthritis, as defined by
the American Academy of College of Rheumatology (ACR)
classification criteria.

2.1.3. Type of Interventions. We included RCTs with yoga
programs and complementary therapy with acupuncture,
compared with nonyoga and nonacupuncture methods plus
follow-up of DMARD therapy.

2.1.4. Characterization of the Outcome. It was decided to
measure the average value of DAS 28 as the only outcome,
after the intervention performed in each RCT (yoga or
acupuncture) compared to its initial value in order to ob-
serve if the interventions had an effect on pain and in-
flammation improvement and, therefore, on disease activity.

2.2. Exclusion Criteria. No retrospective studies were con-
sidered for this systematic review, conducted in the pediatric
population nor was contemplated the use of alternative
therapies other than yoga or acupuncture.

2.3. Search Methods. Different search strategies were run,
using the medical material head terms (MESH) and the
Boolean operators as follows: (rheumatoid arthritis [MeSH
Terms]) AND (acupuncture [MeSH Terms])) OR (yoga
[MeSH Terms])) AND (DAS28)) in the meta-search engines:
PubMed, Embase, Science Direct, Web of Science, Bireme,
and BVS.

2.4. Data Collection and Analysis

2.4.1. Selection of Studies. This search was reviewed and
screened by two evaluators on the Rayyan platform, with 745
articles, which, after eliminating duplicates, left 741 articles,
and after primary and secondary screening, eight were in-
cluded in the final review.

2.4.2. Data Extraction. The following data were extracted
from the studies included in the review, patient character-
istics (age, sex), study characteristics (study design, year of
publication, country of origin, inclusion and exclusion
criteria, sample size, and type of intervention performed),
and study outcomes (DAS 28 value).

2.4.3. Evaluation of Study Quality and Identification of
Biases. Two reviewers, using the Cochrane risk-of-bias tool
(RoB 2) [6], which includes the domains of the randomi-
zation process, deviation from the interventions intended to
evaluate, missing outcome data, outcome measurement,
selection of the reported outcome, and overall bias, assessed
the methodological quality and risk of bias in the included
studies independently. In case of discrepancies in the as-
sessments, a third evaluator performed the assessment and
scoring.
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2.5. Statistical Analysis

2.5.1. Measuring the Effect of the Intervention. The meta-
analysis was run through JAMOVI version 2.2 [7] and
EPIDAT version 3.1 [8], with the standardized difference
method by means of the DAS 28 of the intervened group and
control group after the intervention, associated with the
number of patients treated, the deviations and standard
errors of each mean of the outcome for the included articles.

The model for the estimator was the maximum likeli-
hood model, in addition to which prediction intervals were
calculated and the AIC and BIC criteria were reviewed to
assess model fit.

2.5.2. Heterogeneity Assessment. We calculated statistical
heterogeneity between studies using the I, Tau?, and the Q
statistic with its respective p value; clinical heterogeneity was
evaluated according to the intervention and the character-
istics of the patients, and epidemiological heterogeneity was
taken into account in the design of the studies.

In the case of homogeneity, fixed-effects analysis was
used, and in the presence of heterogeneity, we used random-
effects analysis.

2.5.3. Subgroup Analyses. Subgroup analyses were planned
according to the type of intervention (yoga vs. control group
and acupuncture vs. control group) in the presence of low to
moderate heterogeneity among clinical trials.

2.5.4. Publication Bias Analysis. Publication bias was eval-
uated through the funnel plot and Egger regression, using
JAMOVI version 2.2 [7].

3. Results

The initial search yielded 745 articles, of which four were
duplicates, from 741 articles without duplicates, and 733
were excluded because they did not meet the inclusion
criteria after reading the abstract and title. Eight articles
remained for full article review, with one article excluded
from the meta-analysis because the control group was
healthy patients. Finally, seven RCTs with 600 patients with
rheumatoid arthritis were included in the meta-analysis. The
results of the literature search and the article selection and
screening process are summarized in Figure 1.

3.1. Characteristics of the Studies. The studies were published
between 2017 and 2021, of which four were conducted in
India [1-3, 9], three in China [4-6], and one in Egypt [10].
The number of patients with rheumatoid arthritis enrolled in
the studies ranged from 30 to 186, and their average age was
between 41.3 (9.5) and 56.0 [11] years old; of the 600 patients
included in the systematic review, females predominated
(75.5%); finally, the average baseline DAS 28 before the
intervention was between 4.77 and 8.89, and at the end of the
intervention, it was between 2.43 and 4.90.
The characteristics of the eight RCTs are in Table 1.

3.2. Intervention Characteristics and Outcome Measurement.
Regarding the interventions, for yoga, half of the studies did
not specify the style practiced (50%, n=2) [1, 2]; of the
articles that did specify it, 25% was Patanjali’s Raj yoga
(n=1) [3], and the other 25% was Patanjali’s Ashtanga yoga
(n=1) [9]; the groups exposed to the intervention practiced
yoga at least 30 consecutive minutes in each session with
a frequency of three to five times per week, and the duration
of the programs ranged from eight to twelve weeks. In these
four studies [1-3, 9], the intervention group continued on
RA prescription medications, as did the control group; the
prescription medications were DMARD:s, although it was
not specified which one was prescribed. The summary of the
yoga and acupuncture intervention and outcome mea-
surement for the studies included in the qualitative analysis
is in Table 2.

For acupuncture, half of the studies did not specify the
type of technique practiced (50%, n =2) [4, 5]; of the articles
that did specify it, 25% was electroacupuncture (n=1) [6],
and the other 25% was laser acupuncture (n=1) [10]; the
groups exposed to the intervention had acupuncture ses-
sions for at least 30 consecutive minutes, with a daily fre-
quency (4.5) or every other day [6] or only three random
days a week [10]; the duration of the programs ranged from
four to twelve weeks.

In three of the four studies, the intervention group
continued with formulated DMARDs [4-6], one of the four
continued the same drug schedule as the control group [6];
in the control group, three of the four studies were subjected
to treatment with methotrexate [4-6] associated with
NSAIDs such as diclofenac [4], ibuprofen [5], and nime-
sulide [6], and only one of them associated gastric protection
with omeprazole [6]. One of the studies included healthy
patients as a control group [10].

The included randomized trials chose different primary
outcomes; all assessed DAS 28 [1-6, 9, 10], six measured
disease changes and inflammation through rheumatoid
factor (RF), c-reactive protein (CRP) and erythrocyte sed-
imentation rate (ESR) [2-4, 6, 9, 10], one measured mito-
chondrial health [1], and one measured pre- and
proinflammatory cytokine along with immunomodulatory
markers [3]. Only one of the eight articles observed
symptoms and/or signs of blood stasis and assessed active
symptomatology by qualitative measurement [5], and fi-
nally, only one measured communicative markers of body
and mind, associated with the assessment of changes in
quality of life [9], as a minor outcome.

3.3. Methodological Assessment and Risk of Bias. In the RCTs
classified as “intention to treat” [1, 3-6, 9, 10], two did not
adequately explain the process of randomization of partic-
ipants, nor did they adequately explain the measurement of
outcomes [4, 10], three of the seven had deviation from the
interventions intended to measure [4, 9, 10], all had low risk
of bias in terms of reporting missing data in the outcomes,
and the outcomes reported (domains three and five); the
only RCT classified as “per protocol” [2] had low risk of bias
in all five domains assessed. On average, five of the eight
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Identification of new studies via databases and registers

£
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(n = 741) > (n=733)
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£ Reports sought for retrieval N Reports not retrieved
g (n=NA) > (n=NA)
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A
b5
= New studies included in review
E (n=7)

F1GURE 1: Flowchart of the selection and search process for meta-analysis. Source: adapted from Haddaway N. R., Page M. J., Pritchard C. C.,
& McGuinness L. A. (2022). PRISMA2020: an R package and Shiny app for producing PRISMA 2020-compliant flow diagrams, with
interactivity for optimised digital transparency and open synthesis Campbell systematic reviews, 18, 1230, https://doi.org/10.1002/cl2.1230.

studies were rated as “low risk” [1-3, 5, 6], while the other
three as “some doubt” [4, 9, 10]. The risk-of-bias description
of each study is given in Table 3.

3.4. Evaluation of Effect Size. The analysis on disease activity
was performed through the measurement of DAS 28 before
and after the implementation of each intervention, using
mean differences as a standardized measure, through the
random-effects model; for the final analysis, of all seven
studies, the four that remained were the four that showed
homogeneity in the model [1, 3, 6, 9], demonstrating
a standardized mean difference =-2.51 (95% CI [-2.89,
—2.14]) and p value <0.001), a nonsignificant heteroge-
neity of the results (Q=5.416, p=0.1438, tau® =0.0380,
I?=25.97%), and a maximum likelihood model analysis
through the information criteria AIC=7.700 and
BIC=6.473 evidencing model fit from the regression
(Figure 2).

For the analysis of subgroups, taking into account the high
heterogeneity between acupuncture, meta-analysis was not
performed. For yoga, a standardized mean difference = —0.51
(95% CI [-0.71, —0.30]) and a p value <0.001, homogeneity of
the results (Q=1.336, p=0.7205, tau®=0.00, I’ = 0.0%), and

maximum likelihood model analysis through the information
criteria. AIC=0.519 and BIC=-0.709 evidencing model fit
from regression (Figure 3).

3.5. Sensitivity Analysis. Through fixed-effects analysis, the
sensitivity analysis for the four RCTs included in the meta-
analysis showed that the standardized mean differences
ranged from —2.01 (95% CI [-2.58, —1.43]) to —3.08 (95% CI
[-3.83, —2.33]) with an overall effect of —2.51 (95% CI
[-2.89, —2.14]); for subgroup yoga, the sensitivity analysis
was also performed through fixed effects, and the stan-
dardized mean difference ranged from —0.34 (95% CI [-0.81,
0.13]) to —0.64 (95% CI [-0.95, —0.33]) with an overall effect
at —0.51 (95% CI [-0.71, —0.30]).

3.6. Publication Bias. Egger’s test for the overall meta-
analysis showed asymmetry with a value of p=0.025;
however, when reviewing the rank correlation test, no
asymmetry was found with a value of p =0.083; for the yoga
subgroup, Egger’s test showed no asymmetry with a value of
p =0.283. The funnel plot of the mean differences is evident
in Figure 4.
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TaBLE 3: Bias risk assessment.

e Unique ID Study ID Experimental Comparator Outcome ~ Weight DI D2 D3 D4 D5 Overall
1 Surabhi Gautam Yoga FARME convencional DAS 28 1 . . . . . ' . Lowrisk
3 Madhuri Tolahunasea Yoga FARME convencional DAS 28 1 . . . . . . | Some concerns
4 Wen-zhong CAO Acupuntura Metotrexato, Diclofenaco y Acido folico  DAS 28 1 ! ! . ! . @ . High risk
5 ZHU Yan Acupuntura Metotrexato, Ibuprofeno y Acido folico  DAS 28 1 . . . . . .
6 Manoj Kumar Patanjali's ashtanga yoga FARME convencional DAS 28 1 . ! . . . @ DI Randomisation process
Xie Yu-ying Acupuntura (clectro) Metotrexato y Nimesulida DAS 28 1 . . . . . ' D2 Deviations from the intended interventions
s Atef M Acupuntura (ldser) Pacientes sanos DAS 28 1 ! ! . ! . @ D3 Missing outcome data
Perprotocol  Unique ID Study ID Experimental Comparator Oucome Weght DI D2 D3 Di D5 Oural L Measuwrementoftheoutcome
2 Selvakumar Ganesan Yoga FARME convencional DAS 28 1 M D5 Selection of the reported result

Low risk, low risk of bias; some concerns, some doubts; high risk, high risk of bias; DAS 28, disease activity score 28; DMARDs, disease-modifying drugs. Low
risk, some concerns, high risk, D1 randomisation process, D2 deviations from the intendeds interventions, D3 missing outcome data, D4 measurement of the

outcome, and D5 selection of the reported result.

-2.01 [-2.58, -1.43]

Surabhi Gautam e |
Madhuri Tolahunasea | —22.50 [-3.12, -1.89]
Manoj Kumar I — -22.67 [-3.33, -2.00]
Xie Yu-ying —_— —23.08 [-3.83,-2.33]
RE Model | | —22‘51 [-2.89, -2.14]
M T T T T T 1 |
-4 -3.5 -3 -2.5 -2 -1.5 -1

FIGURE 2: Meta-analysis of the DAS 28.

Surabhi Gautam

-0.34 [-0.81, 0.13]

Selvakumar Ganesan ] -0.64 [-0.95, -0.33]
Madhuri Tolahunasea -0.42 [-0.88, 0.05]
Manoj Kumar -0.46 [-0.95, 0.02]
RE Model e -0.51 [-0.71, -0.30]
[ T T T T | 1
-1 -08 -06 -04 -02 0 02

FIGURE 3: Meta-analysis of the DAS 28 in the yoga group.

3.7. Security. None of the included RCTs reported adverse
effects.

4, Discussion

4.1. Summary of Evidence. This systematic review summa-
rized the results of eight randomized clinical trials on the
efficacy of yoga and acupuncture compared to no

intervention in the control group in patients with RA, and
seven of these eight RCTs entered the meta-analysis, eval-
uating the effect of these therapies on disease activity.
Overall, the results of the meta-analysis suggest that
practicing yoga and performing acupuncture are beneficial
since they improve disease activity, decreasing DAS 28 by
—2.51 points [95% CI —2.89 to —2.14]; when performing the
analysis by subgroups, it was only possible to review the
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Funnel plot: difference of averages for yoga subgroup
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FIGURE 4: Funnel plot of difference of averages.

group that underwent yoga (1-3.6) since the acupuncture
studies presented high heterogeneity, in which it was
evidenced that yoga alone slightly improves disease ac-
tivity, decreasing DAS 28 by —0.51 points [95% CI -0.71,
—-0.30].

When evaluating the clinical trials that studied the
effect of acupuncture [4-6], a significant difference be-
tween the average ages of the intervened group is evident,
associated with exposure times that ranged from 30 days
to three months. However, these results show that yoga
and acupuncture performed over a period of eight to
twelve weeks decrease disease activity and thus in-
flammation and joint pain, without discontinuing con-
ventional drug therapy.

4.2. Comparison with Previous Revisions. In the last five
years, only one systematic review with meta-analysis has
been performed on the benefit of yoga in RA, finding that
yoga practice improves physical function through HAQ-DI,
disease activity through DAS 28, and grip strength compared
to control groups not exposed to the intervention; however,
the recommendation was weak given methodological
limitations.

Regarding the study of acupuncture, more studies
published since 2017 were found; one of them performed
a comparison of acupuncture techniques for the treatment of
arthritis finding that electroacupuncture combined with
conventional DMARDs improved DAS 28, while firewater
therapy combined with DMARDs improved pain and de-
creased serological markers [12], and other studies con-
cluded that acupuncture techniques in combination with
Western medicine benefit the clinical condition in RA,
having a repercussion in clinical markers and improving
clinical symptoms to a significant degree [11, 13].

In the last reviewed article, Chou et al. concluded that
acupuncture alone or combined with other treatment mo-
dalities is beneficial for arthritis clinical conditions, with no
reported adverse effects, and improvement of functionality
and quality of life, through mechanisms such as anti-
inflammatory, antioxidant, and immune system regulating
effect; however, they found inconsistencies about clinical

effectiveness and lack of clinical trials with better method-
ological designs [14].

4.3. Limitations and Quality of Evidence. First, although the
number of clinical studies conducted in the area of alter-
native therapies has increased, their number is still scarce
compared to conventional therapies, so finding evidence
from the last five years was difficult. Second, when assessing
the methodological quality and risk of bias, 30% of the
studies presented doubts in the overall assessment, con-
centrating on the process of randomization of patients and
deviations of the intervention intended to measure the
outcome. Third, the RCTs varied in terms of the age of the
population, the number of patients included in the study,
and the time of exposure to the intervention; this generated
heterogeneity and, therefore, greater difficulty in the in-
terpretation of the results; for example, thus, to improve
heterogeneity between acupuncture studies, meta-analysis
was not performed.

4.4. Implications for Clinical Practice. This meta-analysis
suggests that practicing yoga and performing acupuncture
help to improve disease activity in RA patients, finding in the
analysis, a standardized mean difference of —2.51 (95% CI
[-2.89, —2.14]), and p value <0.001); therefore, it is rec-
ommended to use them as complementary non-
pharmacological therapies in the treatment of the disease,
given that they are low-risk and beneficial interventions.
Future meta-analyses should be performed to continue
generating evidence of quality and impact.

4.5. Implications for Future Studies. Clinical trials with
a more robust methodology and, therefore, of better quality
should be conducted through the reporting of RCTs fol-
lowing a specific methodology such as CONSORT (Con-
solidated Standards of Reporting Trials) [15] to ensure
methodological quality, guarantee and describe an adequate
randomization and blinding process to avoid selection bias,
and finally, conduct studies with a larger sample size,
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guaranteeing a bank of interested patients registered for
future clinical trials.

4.6. Are Yoga and Acupuncture Effective in Treating Rheu-
matoid Arthritis? Currently, the cause of rheumatoid ar-
thritis remains to be established, so the goal of treatment is to
ensure the patient’s quality of life through adequate man-
agement of symptoms, prevention of joint damage, pre-
vention of joint deformity, and ensuring functionality; the
American Academy of Rheumatology (ACR) has established
that nonpharmacological interventions such as stretching,
strengthening exercises, and physical conditioning can be
beneficial for RA [16].

The practice of yoga involves specific body postures
(asanas), concentration practice (dharana), meditation
(dhyana), and breathing regulation (pranayamas) [17]; this
practice specializes in breathing and relaxation helping to
reduce chronic pain; the postures have been found to
stimulate the parasympathetic nervous system and therefore
help to reduce the cycle of pressure and pain, reducing pain
of chronic origin; additionally, including a variety of pos-
tures helps to strengthen the muscular system and im-
proving the functionality of patients. We found a statistically
significant standardized mean difference for yoga (-0.51
(95% CI [-0.71, —0.30]) and a p value <0.001).

On the other hand, acupuncture involves moxibustion,
electroacupuncture, hot needle, and fire needle therapy [12];
it has been recognized that this therapeutic technique im-
proves symptoms, delays the progression of the disease, and
reduces pain in patients [11].

Finally, considering the role of inflammation in RA and the
significant effect found of these therapies after a period of 8 to
12 weeks on DAS 28, the main objective was met; however, the
clinical trials studied presented certain limitations, limiting the
meta-analysis possibly associated with small sample sizes.

5. Conclusions

For this systematic review and meta-analysis, it was dem-
onstrated that the practice of yoga and acupuncture in
patients with rheumatoid arthritis helped to decrease disease
activity through the improvement of pain and joint in-
flammation, compared to control groups in which these
interventions were not performed and conventional phar-
macological therapies were continued.

From this point of view, we recommend the imple-
mentation of this type of alternative intervention associated
with conventional therapies for the management of patients
diagnosed with rheumatoid arthritis. However, these con-
clusions are limited by methodological considerations such
as small sample sizes, so clinical trials with larger pop-
ulations, longer intervention times, high methodological
quality, and reproducibility should be conducted.
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