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ABSTRACT
BACKGROUND: Rheumatoid arthritis (RA) is a chronic disease with higher prevalence among women
aged between 30 and 50 years and general prevalence of 1% worldwide. Interventions promoting im-
provement of quality of life for individuals with RA are required. Tai Chi appears to be a low-cost alternative,
with studies showing positive results from this technique. However, regarding aspects of RA such as pain
and sensitivity, studies remain inconclusive.
OBJECTIVES: To compare the effectiveness of the Tai Chi method for treating patients diagnosed with
rheumatoid arthritis, among systematic reviews.
DESIGN AND SETTING: Overview of systematic reviews with Cochrane and non-Cochrane methodology.
METHODS: Systematic reviews involving quasi-randomized and randomized clinical trials (RCTs) on use of
Tai Chi, with no restrictions regarding the date and language of publication, were included.
RESULTS: Three systematic reviews were included. The effects of Tai Chi associated with education and
stretching exercises versus education and stretching were evaluated in these reviews. They showed that
improvements in the variables of mood, depression and functional index were associated with use of Tai Chi.
CONCLUSIONS: The findings suggest that clinical improvement was achieved, although not statistically sig-
nificant with regard to pain and disease pattern, as assessed using the ACR20 measurement. Improvements
relating to disability and quality of life were also seen. There was a low level of evidence and therefore caution
in data analysis is recommended. The three studies included showed poor reliability for providing an accurate
and complete summary of use of Tai Chi among people diagnosed with rheumatoid arthritis.
PROSPERO: CRD42019125501.

INTRODUCTION

Rheumatoid arthritis (RA) is a chronic inflammatory systemic disease that mainly affects the
musculoskeletal system. Its prevalence worldwide is 1%."* Its occurrence rate peaks at ages
between 30 and 50 years and it is primarily seen in females and people with a family history of
the disease. Fifty percent of the risk of developing rheumatoid arthritis is attributed to genetic
factors."® Among environmental factors, the biggest trigger is smoking.’?

Rheumatoid arthritis is further defined as an autoimmune condition, due to expression of auto-
antibodies such as the rheumatoid factor, which attacks a particular part of immunoglobulin G.*
Consequently, an inflammatory process occurs, thereby leading to proliferation of synovial cells in
joints. The proliferating synovial inflammatory tissue is called “pannus” and leads to destruction
of the adjacent cartilage and to bone erosion. Large production of pro-inflammatory cytokines,
including tumor necrosis factor and interleukin-6, drives the destruction process,' which is asso-
ciated with persistent pain, deformities and disability, which leads to functional decline and gen-
erates social costs.>

There is a direct association between disease severity and higher treatment costs. It has
been estimated that in the United States, US$ 2,000 to US$ 10,000 is spent per patient per year.
In addition to this, there are indirect costs that are expected to be at least similar to these figures.”
De Azevedo et al.’ estimated the indirect costs of rheumatoid arthritis in a survey conducted
at the Federal University of Sdo Paulo and found that the costs ranged from US$ 466,107.81 to
US$ 2,423.51 per patient per year. Based on this scenario, interventions that help to mitigate this

disease form relevant strategies, both for patients and for public health.’
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Positive effects on rheumatoid arthritis management through
physical exercise programs aimed at maintaining muscle strength,
mobility, flexibility, balance, resistance, and aerobic capacity have
been demonstrated.'*"* Such exercises are generally prescribed at
low intensities and are adapted to the demands of each patient.™
In this context, activities that involve both body and mind have
shown positive results, as is the case of Tai Chi.

Tai Chi is a Chinese martial art composed of slow and smooth
movements that reproduce shapes and postures inspired by nature,
with circular and rhythmic movements and great mental focus.'*"®
The intensity of Tai Chi practice is equivalent to walking at a speed
of six kilometers/hour, and this gives rise to a moderate increase
in heart rate.> Practicing Tai Chi improves balance and postural
control, increases lower limb strength, improves flexibility and
prevents falls, especially among the elderly, in addition to promot-
ing interaction between body and mind.'¢*® Biopsychosocial ben-
efits have also been shown, with improved wellbeing and reduced
stress, anxiety, depression and mood disorders."” In addition to
the points mentioned above, because Tai Chi is a form of exer-
cise that involves unloading of bodyweight, it has the benefit of
stimulating bone formation, thus decreasing the risk of osteope-
nia and osteoporosis.?

Although studies have shown positive results from use of Tai
Chi, the evidence regarding its effectiveness in treating rheumatoid
arthritis remains limited and inconclusive with regard to aspects
such as pain, function, sensitivity and edema. Hence, further stud-

ies to analyze the effects of this technique are required.

OBJECTIVE
The purpose of this overview was to compare the effectiveness of
the Tai Chi method among patients diagnosed with rheumatoid

arthritis, among systematic reviews (SRs).

METHODS

Design

This overview included systematic reviews that used either
Cochrane or non-Cochrane methodology, involving randomized
clinical trials (RCTs) and quasi-randomized trials. There were no

restrictions regarding the date or language of publication.

Inclusion criteria

Types of participants

Only systematic reviews on patients diagnosed with rheu-
matoid arthritis in accordance with the American College of
Rheumatology (ACR) criteria, with the diagnostic confirmation
clarified in the body of the text, were included. There were no

age or sex restrictions, regardless of the time of the disease onset,

Types of interventions

Systematic reviews that included the Tai Chi technique as a form
of intervention, whether for prevention or treatment, in compari-
son with other conservative methods or placebo or no treatment,

were assessed.

Types of outcomes
All outcomes involving Tai Chi practice among patients diag-
nosed with rheumatoid arthritis that were reported in the studies

included were considered.

Process of searching for and selecting studies

The searches were conducted in September 2019, using the offi-
cial terminology of the Health Sciences Descriptors (DeCS) and
Medical Subject Headings (MeSH) databases. The search strategy
is presented in Table 1. The following databases were accessed:
Medline via PubMed, Cochrane Library, EMBASE and Virtual
Health Library (VHL). The grey literature was also accessed.
A manual search on the reference lists found in studies previ-
ously included was performed. Two independent reviewers (EF
and HP) selected the studies, while observing the inclusion cri-
teria mentioned above. Software available through the Rayyan

website?! was used to remove duplicates and to make the final

Table 1. Search strategy

Database Search strategy
(tw:(“Artrite Reumatoide” OR
mh:c05.550.114.154* OR mh:c05.799.114*
OR mh:c17.300.775.099* OR
mh:c20.111.199%)) AND (tw:(“Tai
Ji”OR (tai chi) OR (tai chi) OR (tai
chi chuan) OR (tai-ji) OR (taiji) OR
(taijiquan) OR mh:e02.190.525.890*
OR mh:e02.779.474.913* OR
mh:i03.450.642.845.560.500* )) AND
(db:("MEDLINE” OR “IBECS™))
(((“Arthritis, Rheumatoid"[Mesh] or
Rheumatoid Arthritis))) AND ((“Tai Ji"[Mesh]
or Tai-ji or Tai Chi or Chi, Tai or Tai Ji Quan
or Ji Quan, Tai or Quan, Tai Ji or Taiji or
Taijiquan or Tai Chi or Tai Chi Chuan))
#1 MeSH descriptor: [Arthritis,
Rheumatoid] explode all trees
#2 Rheumatoid Arthritis
#3 #1 or #2
#4 MeSH descriptor: [Tai Ji] explode all trees
#5 Tai-ji or Tai Chi or Chi, Tai or Tai Ji Quan
or Ji Quan, Tai or Quan, Tai Ji or Taiji or
Taijiquan or T'ai Chi or Tai Chi Chuan
#6 #4 or #5
#7 #3 AND #6
‘rheumatoid arthritis’/exp AND ‘tai chi'/exp
AND [embase]/lim

Virtual Health Library

PubMed

Cochrane

EMBASE



selection of studies. In cases of disagreement between the review-
ers regarding the inclusion of specific studies, a third reviewer
(AI) was included for making a final decision.

Data extraction was performed by two independent reviewers
(HP and EF), through accessing the full published texts. The authors
were contacted directly if the full text was not available. Data com-
pilation was performed using the Review Manager 5.3 (RevMan)
software (Copenhagen: The Nordic Cochrane Centre, Cochrane
Collaboration, 2014).

The risks of bias and quality of evidence assessed per outcome
were extracted from the analyses that had been made in the orig-
inal systematic reviews, when available. Methodological quality
was assessed by two independent reviewers (SP and EF) using the
tool “Assessing the Methodological Quality of Systematic Reviews
2” (AMSTAR 2). Quantitative analyses using continuous variables
were grouped as those expressed as a mean difference (MD) or as
those expressed as a standardized mean difference (SMD), with 95%
confidence intervals (CI). Analyses involving dichotomous outcomes
were grouped according to the relative risk (RR) with the respec-
tive 95% confidence interval, when available in the original review.

The I? value was calculated and was found to present heterogeneity.

RESULTS

The search strategy found 182 studies (Figure 1), out of which
134 were excluded because they did not meet the inclusion cri-
teria. Initially, seven studies were included for qualitative syn-
thesis. However, full-text analysis showed that three of them
were incompatible with the interventions mentioned in their
abstracts and these were therefore excluded from the final analy-
sis. Among the remaining studies, it was not possible to obtain
the full text of one of them. An e-mail was sent to the authors, to
request this article, but without any response. Therefore, we were
left with three studies for the final analysis.*>**

These systematic reviews were divided into different groups

according to the intervention that was used.

Tai Chi in association with education and stretching
exercises, versus education and stretching alone

The systematic review by Lee et al.* included two randomized
clinical trials that investigated the effectiveness of the Tai Chi
technique among people diagnosed with rheumatoid arthritis.
In one of these randomized clinical trials, Tai Chi was applied
in association with education for the patients combined with
stretching exercises. The outcomes of pain, disability index and
quality of life were assessed. The control group was formed by
10 volunteers who received educational instructions relating to
the symptoms of rheumatoid arthritis and nutrition focused on
this disease (40 minutes) plus stretching exercises (20 minutes),

twice a week for 12 weeks. The intervention group participated

in Tai Chi classes lasting 60 minutes, twice a week for 12 weeks.
The group that practiced Tai Chi presented improvements in
their disability index (P = 0.01) and quality of life (P = 0.01).
However, no significant difference regarding pain was observed.
Regarding the pain outcome, neither of the studies showed any
significant change in comparison with the control.”* In one ran-
domized clinical trial, there was a significant difference between
the groups regarding the depression and mood assessments,” in
comparison with the control, while in the other randomized clin-
ical trial there was an improvement in the assessment through the
profile of the mood state inventory.* This latter randomized clini-
cal trial showed improvement in the intervention group regarding
the functional index.” In relation to quality of life, the assessment
in this second randomized clinical trial showed that Tai Chi was
favorable for the aspect of vitality, compared with the control.*
In the systematic review by Macfarlane et al.,** the effectiveness
of several complementary and alternative therapies for treating rheu-
matoid arthritis, including Tai Chi, was ascertained. One random-
ized clinical trial was included in their review, which was the same
study as above, in which Tai Chi exercises were applied for 60 min-
utes, twice a week for 12 weeks. The control group was composed
of 20 people who received guidance on nutrition and information
regarding the disease for 40 minutes plus stretching exercises for
20 minutes, twice a week. Among the 13 outcomes assessed, 10 did
not show any statistically significant change between the groups,
including pain, change in the overall assessment, joint swelling,
sore spots, fatigue and functional capacity. There were considerable
improvements in vitality, mood and skills in the intervention group.
No significant differences in laboratory tests such as erythrocyte

sedimentation rate (ESR) and C-reactive protein (CRP) were found.

Tai Chi versus control (not practicing Tai Chi)
In the systematic review published by Mudano et al.,” the effect
of Tai Chi for treating rheumatoid arthritis treatment was ana-
lyzed. Out of all the studies assessed in this review, seven stud-
ies with 345 participants were selected, comprising 180 individu-
als who received Tai Chi intervention and 165, other treatments.
The following outcomes were analyzed: pain, disease activity
using a disease activity score, function, joint sensitivity, swell-
ing, range of motion, handgrip strength, 50-foot walking test
and ACR20. The ACR20 measurement of clinical improvement
is defined as a 20% improvement in three out of the following
five criteria: patient overall assessment; physician overall assess-
ment; functional ability measurement, visual analogue pain scale
(VAS); and erythrocyte sedimentation or C-reactive protein rate.
Based on the studies used in this review, which were of low
quality, the authors indicated that was not possible to affirm that use
of Tai Chi resulted in an improvement in pain, as measured using

a visual analogue pain scale. This was despite a mean difference



(MD) in VAS score of —2.15 (95% CI —3.19 to —1.11) through its
use, which may have been clinically relevant. The results regarding
disease activity and functional ability, measured using the Health
Assessment Questionnaire (HAQ) (MD -0.33; 95% CI —0.79 to
0.12), were also inconclusive. Regarding the disease pattern assessed
using ACR20, there was no statistically significant result, but the
difference may have been clinically relevant. Thus, the result for
this outcome was also inconclusive: Tai Chi group (RR =11.0; 95%
CI 0.69 to 175.86); with 50% absolute difference (95% CI 18% to
82%). Likewise, the results regarding the outcomes of sensitivity,

swelling, range of motion, handgrip strength and walking test

were inconclusive. The intervention program duration ranged

from 8 to 12 weeks.

Methodological quality assessment

The methodological quality assessment showed that among the
three systematic reviews (Lee et al.,* Macfarlane et al.** and
Mudano et al.?), only one (Mudano et al.?’) presented high meth-
odological quality (Table 2). According to AMSTAR 2, a system-
atic review has high quality in a situation of absence or presence
of only one non-critical item. Thus, AMSTAR 2 provided an

accurate understanding of the results from the studies included.

Eligibility Screening |dentification

Included

Records identified through
database searching (n = 182)

Additional records identified
through other sources (n = 0)

Records after duplicates removed (n = 141)

Records screened (n = 141)

Full-text articles assessed

_—> Records excluded (n = 134)

Full-text articles excluded,
with reasons (n = 4)

for eligibility (n = 7)

Studies included in
qualitative synthesis (n = 3)

Figure 1. Flow diagram of literature searched and selection criteria.



The other two systematic reviews were considered to be of
low methodological quality. According to Shea et al.,”” stud-
ies of low quality do not present sufficient reliability to pro-
vide an accurate and complete summary of the data. AMSTAR
2 defines the following as critical domains: protocol regis-

tered before commencement of the review; adequacy of the

Table 2. AMSTAR 2 assessment of the studies included

Questions AMSTAR 2 1 2 3 4 5 6

Mudano et al.®*® Yes Yes Yes Yes Yes Yes
Lee etal.®® Yes No Yes No No Yes
Macfarlane et al.?' Yes No Yes Yes Yes No

*No meta-analysis conducted

Table 3. Description of the studies included
Number of articles

L e

Objective of the study

To assess the benefits
and harm of Tai Chias a
treatment for people with
rheumatoid arthritis.

Seven RCTs with

Mudano et al.® .
345 participants

To update and evaluate
the clinical trial evidence
for the effectiveness of
Tai Chi for patients with
rheumatoid arthritis.

Five studies: 2 RCTs

Lee et al.?
cecta and 3 CCTs

To review the evidence
from RCTs relating to
management of rheumatoid
arthritis with complementary
therapy ( not taken orally or
applied topically).

11 RCTs included,
but only one study
about Tai Chi

Macfarlane et al.?'

RCT = randomized clinical trial; CCT = controlled clinical trial.

literature search; justification for excluding individual studies;
risk of bias from the individual studies included; appropriate-
ness of meta-analysis methods; consideration of risk of bias
in interpreting the results from the review; and assessment of
the presence and likely impact of publication bias. The studies
included are described in Table 3.

7 8 9 10 11 12 13 14 15 16
Yes Yes Yes No Yes No Yes Yes Yes Yes
No No No No * * Yes No * Yes
No Yes No No * * No No * Yes

Outcomes and results

The majority of the trials presented high risk of performance bias and
detection bias, due to the lack of blinding of participants or assessors.
The duration of the Tai Chi programs ranged from 8 to 12 weeks.

It was uncertain whether Tai Chi-based exercise programs provided any
clinically important improvement in pain among Tai Chi participants,
compared with no therapy or alternate therapy.

There was very low-quality evidence, which was downgraded in relation
to blinding and attrition. The evidence was inconclusive with regard to any
significant difference in disease activity.

Regarding assessment of function, the change in mean score in the Health
Assessment Questionnaire for the Tai Chi group was an 11% absolute improvement,
but with very low-quality evidence. The authors were unsure whether there had
been any significantimprovement, given that the results were inconclusive.
Pain: Two RCTs suggested that there was no significant reduction in pain,
compared with education plus stretching exercise and usual activity. One CCT
suggested that there was significant pain reduction, compared with the usual
activity control group.

Fatigue: One RCT showed that there was no improvement, compared with
usual activity. One CCT compared use of Tai Chi with usual activity and
suggested that use of Tai Chi was effective in relation to fatigue.

Range of motion and joint functions: Two CCTs did not show any intergroup
differences with regard to joint tenderness and the number of swollen joints,
compared with usual activity.

Depression and mood: One RCT reported that there was a significant
intergroup difference in depression, compared with education plus stretching
exercise. One RCT compared use of Tai Chi with usual activity and suggested
that its use led to improvement of mood in the profile of mood state inventory.
Functional index: One RCT compared use of Tai Chi with education plus
stretching exercise and reported that its use was favorable regarding the
disability index. One CCT reported that there was no improvement regarding
the ability to perform activities of daily life.

Quality of life: One RCT tested the effectiveness of Tai Chi regarding quality of life
and reported that its use led to an intergroup difference on the vitality subscale
of the SF36 questionnaire, compared with education plus stretching exercise.

Use of Tai Chi led to significantly greater improvement in terms of disability,
vitality and mood. There were no significant differences between the groups
regarding 10 of the 13 outcomes measured, including pain (past week and
current), patient’s overall assessment of change, swollen joints, tender points,
fatigue and functional capacity.



DISCUSSION

The purpose of this overview was to ascertain the effectiveness
of the Tai Chi method used among people who had been diag-
nosed with rheumatoid arthritis. Through the systematic search
and application of the inclusion and exclusion criteria, three sys-
tematic reviews on the use of the Tai Chi method for treating
rheumatoid arthritis were included.

Lee et al.** showed that use of Tai Chi was beneficial regard-
ing the outcomes of disability and quality of life. However, there
was no difference in the pain outcome. In the study by Mudano
et al.,*® which was a Cochrane systematic review, use of the Tai
Chi method improved the parameters of pain and disease pat-
tern, as assessed using ACR20. There was no statistical difference;
however, because the outcome levels were lower, the difference
may have been clinically relevant. Other results were also consid-
ered inconclusive, such as sensitivity, swelling, range of motion,
handgrip strength and walking test. The review authors reported
that the articles were of poor quality. Thus, the effects of the Tai
Chi method with regard to improvement of rheumatoid arthritis
patients’ condition remain inconclusive.

Slight increases in parameters such as pain and disease activ-
ity may have been due to the condition of the patients included
in the study. Given that Tai Chi requires balanced and controlled
movements, patients who can practice this type of exercise often
do not present pain as the main symptom.?® This may have been
the reason why there was no statistically significant difference in the
pain outcome after Tai Chi programs. The same explanation can
be put forward in relation to inconclusive outcomes such as the
number of painful and edematous joints.

Regarding improvements in disability and quality of life, authors
like Wang?® have reported that Tai Chi is associated with reduced
stress, anxiety and depression, as well as improved quality of life.

The methodological quality assessment demonstrated that the
review by Mudano et al.,” published by the Cochrane Collaboration,
was superior regarding most of the AMSTAR 2 methodological
aspects. It is important to highlight critical points that were not
addressed by Lee et al.* and Macfarlane et al.,*? in the other sys-
tematic reviews included, such as the lack of protocol registration
before the commencement of the review and the lack of risk-of-bias
assessment regarding the individual studies included. Following
the previously published protocol reduces the risk of bias, while
a risk-of-bias assessment is extremely relevant, because bias may
be present in the design, planning, conduction and analysis of
clinical trials.

In the studies included, practicing Tai Chi led to positive
results regarding improvement of disability, quality of life, depres-
sion, mood and vitality. Regarding pain, one of the main symp-
toms of rheumatoid arthritis, these studies did not show any

clear benefits.

Based on this overview, in analyzing the use of Tai Chi for
treating conditions such as dementia in a population that was
considered to be of senior age, its use gave rise to improvement
in cognitive functions, visuospatial skills, semantic memory and
verbal learning, thus leading to improvement of mood, quality of
life and, consequently, vitality.

Limitations such as difficulty in standardizing the methods
used in Tai Chi practice and the diagnostic model for primary
study samples made it impossible to include some studies in the
qualitative result analysis of this overview.

The low number of systematic reviews included in the present
overview and the low methodological quality of two out of these
three systematic reviews further exemplify the limitations found.
Based on the findings from the present overview, healthcare pro-
fessionals should consider using this overview to improve possible
symptoms in people diagnosed with rheumatoid arthritis, either
in a rehabilitative or in a preventive manner, according to whether
any symptoms have yet been exhibited.

The implication from the present overview is that studies with
longer follow-up periods (more than six months) should be con-
ducted. Furthermore, qualitative studies should be conducted to
assess other aspects of the effect of Tai Chi on disorders such as

anxiety, depression and stress.

CONCLUSION

The present review identified three studies regarding use of
Tai Chi among patients who had been diagnosed with rheu-
matoid arthritis. The findings suggest that its use led to clini-
cal improvement, though not statistically significant regarding
pain and disease pattern, as assessed using the ACR20 mea-
surement. Moreover, there were improvements relating to dis-
ability and quality of life. Other outcomes, such as sensitivity,
swelling, range of motion, handgrip strength and walking test,
were inconclusive. Considering that among the three studies
included only one presented high methodological quality, while
the other two were of low quality, caution is needed in evaluat-
ing these data. The three studies included present poor reliabil-
ity for providing an accurate and complete summary of use of
the practice of Tai Chi among people diagnosed with rheuma-
toid arthritis.
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