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Abstract

Purpose: To logically review the effect of conventional drug therapy in combination with healthy
exercise training on pain and joint function in patients with rheumatoid arthritis (RA).

Methods: A search on case-control trials was conducted in PubMed, EMBASE, ScienceDirect,
Cochrane Library, China National Knowledge Infrastructure (CNKI), China VIP database, Wanfang
database and China Biomedical Literature Database (CBM) online database from January 2005 to May
2022. A separate extraction of the data was conducted by two researchers. A meta-analysis of the data
was undertaken using RevMan5.3 statistical software as a tool for assessing the bias risk of each
contained article.

Results: A total of 7 clinical controlled studies with 483 samples were obtained. Based on the meta-
analysis, the study group was significantly lower (p < 0.05) on the Visual Analogue Scale (VAS) score,
Joint Tenderness Count (JTC), Joint Swelling Number (JSN), Morning Stiffness Time (MST) and DAS28
score. However, it was significantly higher (p < 0.05) on the average grip strength of both hands, Health
Assessment Questionnaire (HAQ) and patients' general assessment (PGA).

Conclusion: Routine drug therapy, in combination with healthy exercise training significantly reduces
the degree of pain, relieves joint symptoms, and improves quality of life in patients with RA.
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INTRODUCTION

Rheumatoid arthritis (RA) is an inflammatory and
destructive condition of the joints that affect
millions of people worldwide, and manifest as
chronic synovitis and joint destruction [1]. The
joints of the hands and wrists are often violated

and are symmetrical, with joint swelling and pain
as the main symptoms, which can bring about
severe deformation of the patient's limbs. In
addition to joint damage, it can also involve the
heart, lungs, kidneys, nervous system and other
organs or tissues. At present, the pathogenesis
of RA is still in the research stage in the medical
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field, and it is speculated that it may be related to
immune cells, inflammatory factors, matrix
metalloproteinases, abnormal oxidative stress,
genetics and living environment [2]. The
commonly drugs used to treat RA in modern
medicine are non-steroidal anti-inflammatory

drugs, glucocorticoids, chronic anti-rheumatic
drugs, early biological agents and Chinese
herbal medicine [3,4]. Western drugs are

effective in delaying the progression of RA and
controlling most of its symptoms. However, they
often fail to cure RA, and are often accompanied
by certain toxic side effects and limitations, which
limit their clinical application to some extent.

The long-term treatment of RA patients not only
refers to drug treatment, but also to non-drug
rehabilitation therapy [5]. When treating RA, non-
drug therapy shows a more economical, save
and more lasting effect, which is accepted by
more and more people. The impacts of systemic
performance can be effectively reduced and
clinical symptoms can be improved by increasing
physical activity and exercise in patients with RA
[6,7]. Any exercise that involves the use of
skeletal muscles and consumes energy is
considered physical activity. In physical activity,
exercise involves planned, organized and
repetitive activities with the aim of improving or
maintaining health. Exercise methods have been
shown to have remarkable benefits during
treatment of RA [8]. Therapeutic exercise can
inhibit  joint destruction by inhibiting the
expression of inflammatory cytokines, increasing
the biomolecular inhibition of arthritis [8]. In 2010,
the American College of Rheumatology (ACR)
and the European League Against Rheumatism
(EULAR) jointly revised the new RA classification
criteria and the RA treatment guidelines and
principles published by EULAR and the
International Steering Committee in 2010,
emphasizing that in addition to the use of drugs.
In addition to treatment, non-drug intervention
(rehabilitation intervention) should also be paid
attention to [9,10].

The ultimate goal of up-to-standard treatment of
RA is to restore normal joint function and make
patients return to daily work and social activities.
Today, most RA patients are told to use at least
one type of rehabilitation intervention, such as
exercise therapy, physiotherapy,
orthosis/assistive use, or self-management
intervention. In general, these measures should
involve the participation of medical professionals,
patients, and their families. Through an
integrated rehabilitation model within and outside
the hospital on an ongoing basis, patient care is
systematically coordinated and the quality of
medical services is improved.

Exercise therapy which includes aerobic
exercise, endurance training and a joint range of
motion training, is one of the common methods
of rehabilitation therapy for RA patients [11]. It is
also the most recommended because of its
safety, simplicity, convenience, economy, and
closeness to life. It has been widely used in
orthopedic rehabilitation and neurorehabilitation.
Through planned, organized and repetitive
physical activities aimed at improving or
maintaining physical health, it is utilized and is
suitable for the restoration or maintenance of
joint function in patients with early and mid-stage
RA, and postoperative rehabilitation in patients
with mid- and late-stage RA.

As a stressor, exercise makes the body produce
complex stress effects, which affects the
composition and metabolism of the human body
through a series of complex processes.
Appropriate motor function exercise can inhibit
the level of inflammatory factors in the body,
reduce disease activity, relieve pain, improve
joint function, and achieve the purpose of
relieving RA [12].

Several case-control studies have confirmed that
routine drug therapy in combination with healthy
exercise training can significantly promote the
recovery of joint function in patients with RA.
However, the findings varied among different
studies because there were also remarkable
differences between the different designs and
various evaluation indicators. The clinical
application value of routine drug therapy in
combination with health exercise training in the
clinical treatment of RA patients is explained
simply by the effectiveness of a literature or the
enhancement of an assessment index. In the
absence of high-quality research evidence, the
results of routine drug therapy in combination
with healthy exercise training are unconvincing.
In this context, further relevant studies are
necessary, and more authoritative scientific
studies are needed to demonstrate the feasibility
and safety of conventional drug therapy in
combination with healthy exercise training to
treat RA patients, in order to offer a theoretical
basis for the promotion and application of this
treatment method.

This study utilized meta-analysis to conduct a
systematic, quantitative, and comprehensive
review of the results of similar independent
studies to assess the effect of routine drug
therapy in combination with healthy exercise
training on pain and joint function relief in
patients with RA, and to offer objective basis for
its clinical application and further research.
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METHODS

The sources and retrieval methods of

documents

A computer search of PubMed, EMBASE,
ScienceDirect, Cochrane Library, China National
Knowledge Infrastructure (CNKI), VIP full-text
Database, Wanfang Database and Chinese
Biomedical Literature data (CBM), as well as

relevant Chinese and foreign periodicals,
conference papers, degree papers, and
supplemented by literature tracing, was

conducted in order to collect relevant data of the
case-control trial of routine drug therapy, and in
combination with the health exercise training in
patients with RA. Literature search was
performed when forming free words and subject
words, with the keywords being, drug therapy,
health exercise training, RA, pain, joint function,
meta-analysis, drug treatment, healthy exercise
training, RA, joint function, from January 2005 to
May 2022.

Literature inclusion and exclusion

Inclusion criteria

The type of study: All the case-control trials at
home and abroad using routine drug therapy in
combination with health exercise training to
intervene patients with RA. Subjects: all patients
met the diagnostic criteria of RA put forward by
the American Rheumatic Society in 1987 [13].
Intervention: The control group was only treated
with routine drugs (such as Tripterygium wilfordii
polyglycosides, methotrexate, leflunomide, and
diclofenac sodium). The experimental group was
in combination with exercise training (including
aerobic, resistance exercise or comprehensive
exercise methods) based on the control group,
and the specific medication plan and health
exercise training program was determined
according to the patient's condition.

More than one of the following outcome
indicators was reported: Tender Joint Count
(TJC), swollen joint count (SJC) and stiffness in
the morning; comprehensive assessment of
disease activity score of 28 joints (DAS28);
average grip strength of both hands; health
status (HAQ score), patient global assessment
(PGA), etc.

Exclusion criteria

Literatures were excluded if no case-control or a
cohort study was conducted; there was an
incomplete data report, so the data could not be
adopted; the research content was repeated; or

they were reviews, animal experiments, personal
clinical experience summaries and other non-
clinical efficacy studies.

Quality evaluation and data extraction

Using the Cochrane System Review Manual 5.3
bias risk assessment tool, this study evaluated
bias risk. The screening of literature and data
extraction were conducted independently by two
researchers. The data was extracted and its
quality was evaluated and then cross-checked.
The management and extraction of the research
data was done using Note Express document
management software and Excel office software.
The data extracted contained, basic information
(writer, publication time, number of cases);
intervention (plan, course of treatment); outcome
indicators, joint symptoms: (TJC, SJC and
morning stiffness  time); comprehensive
assessment of disease range of motion (28 joint
disease range of motion score (DAS28)); and
average grip strength of both hands. Health
status contained HAQ, PGA and other indicators.

Statistical analysis

RevMan5.3 software was used for Meta analysis.
In counting the data, the relative risk (RR) was
adopted, and in measuring the data, the mean
difference (MD) was adopted. Each effect was
indicated with its point estimate and 95 %
confidence interval (Cl). An I? test was used to
measure heterogeneity, and the yx ? test was
used to determine whether heterogeneity
existed. It is appropriate to use fixed effect
models if there is no heterogeneity. There can be
heterogeneity in the data, which can be analyzed
through subgroup analysis, sensitivity analysis,
or descriptive analysis, and a random effect
model can be used if there is heterogeneity. A p
< 0.05 was considered statistically significant. To
test the funnel chart's asymmetry, the Eggers's
test was applied to the inverted funnel chart in
order to determine the publication bias in the
literature. A TrimandFill method can be used
when the test p-value is less than 0.1, so that the
funnel chart can be corrected and the effect of a
possible release deviation can be adjusted.

RESULTS
Literature retrieval and inclusion

A total of 1342 articles were harvested through
computer database retrieval, and 664 articles
after excluding duplicates were sorted. Through
a preliminary reading of article titles and
abstracts, 357 articles were selected,
disregarding irrelevant studies, reviews, case
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reports, and uncontrolled articles. After carefully
reading the full text of the literature, 134 articles
were excluded due to incomplete data and lack
of primary outcome indicators. There were 7
clinical controlled studies finally contained, with
483 samples for meta-analysis. Figure 1 shows
the diagram used for literature screening, and
Table 1 shows the basic characteristics of the
literature found.
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Figure 1: lllustration of literature screening

An evaluation of the the

methodology adopted

quality  of

There were seven case-control studies contained
in this meta-analysis, all of which reported the
baseline health conditions of the patients. All of
these documents specified detailed interventions,
but did not specify randomization methods. It is
not clear from the seven publications whether
blinding was done, or how many and why
participants were lost to follow-up or withdrew. In
accordance with the analysis of the Jadad scale,
high-quality literature scored = 3, and low-quality
literature scored < 2. Risk bias analysis is shown
in Figure 2.

Meta-analysis result
Visual analogue pain score (VAS)

The 7 clinical controlled studies had 483
samples. Based on the VAS scores, a meta-
analysis was conducted. Heterogeneity test
results indicated that Chi? = 12.15, df = 2, P =
0.002, 12 = 84 %, it shows that among the

contained research data, heterogeneity was
evident. The random effect model analysis
shows that the VAS score of the research group
was significantly lower (p < 0.05) (Figure 3).

Joint symptoms

Meta-analysis of TJC, SJC and morning stiffness
times indicated that TJC: Chi? = 20.82, df =3, P
= 0.0001, 1= 86 %; SCJ: Chi? =10.34, df = 2P =
0.006, 12 = 81 %; and Morning stiffness time:
Chi2 = 14.87, df = 3, P = 0.002, 12 = 80 %,
indicating that among the contained research
data, heterogeneity was evident, which can be
seen by random effect model analysis (Figure 4),
the TJC score, SJC score and morning stiffness
time in the study group, which were significantly
lower (p < 0.05).

DAS28 motion score

Meta-analysis of DAS28 scores showed that Chi?
=0.10, df =2, P = 0.95, 12= 0 %, which indicated
that among the contained research data,
heterogeneity was evident. It can be seen from
the fixed effect model analysis (Figure 5) that
DAS28 scores of the study group were lower (p <
0.05).
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Figure 2: Risk bias chart of included studies
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Sample size Intervention measures .
Reference Yefar qf Research Grouping Oytcome
publication Control Research Control group Research group Type method index
group group
[14] 2016 41 41 Routine treatment Routine treatment + staged Prospective Random [0O)
exercise training study grouping
[15] 2021 40 40 Routine treatment + Routine treatment + routine Prospective Alternating @
routine measures measures + staged exercise study grouping
training method
[16] 2005 20 20 Routine drug Routine drug therapy + joint Prospective Order of O®
therapy function rehabilitation exercise study admission
[17] 2019 30 40 Routine intervention Routine intervention + Prospective Random 0006
exercise rehabilitation study grouping
exercise
[18] 2017 34 33 Routine drug Routine drug therapy + lower ~ Prospective  Not specified 000
therapy limb special exercise study
[19] 2015 42 42 Drug therapy + self- Joint range of motion + Prospective Random @B3@)()
functional activity muscle study grouping
strength enhancement training
[20] 2015 30 30 medication Range of motion + muscle Prospective Random 000600
strength training study grouping

Note: (DVAS score; (2) Joint tenderness count; (3) Joint swelling number; (4) Morning stiffness time; (5) Range of motion of joint disease; (6) Average grip strength of both

hands; (7) Life quality
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Figure 3: Forest analysis map of comparison of VAS scores A. Forest Plot. B. Funnel Plot

Average grip strength of both hands

A meta-analysis was performed on the average
grip strength of both hands. Heterogeneity test
results showed that Chi2= 1.72, df = 2, P = 0.42,
I2 = 0 %, indicating that among the contained
research data, heterogeneity was evident. Based
on the fixed-effect model analysis shown in
Figure 6, both hands in the study group exhibited
stronger grip strength (p < 0.05).

Quality of life

In this study, there were 7 clinical controlled
studies with 483 samples contained. Meta-
analysis was made on HAQ scores and PGA
scores of patients. The results of heterogeneity
test indicated that HAQ scores: Chi2 = 0.00, df =
1, P =0.95, I?= 0 %; PGA score: Chi? = 0.00, df
=1, P =095 I2=0 %. Among the contained
research data, heterogeneity was evident.
According to the analysis of fixed effect model
(Figure 7), the HAQ score and PGA score of the
research group are obviously better (p < 0.05).

Analysis of publication bias

The funnel chart was drawn on the basis of VAS
score, joint symptoms, range of motion of
disease, average grip strength of both hands and
HAQ score, and the publication bias was

analyzed (Figure 4). The results indicated that
almost all funnel charts were symmetrical, while
a few were asymmetrical, suggesting that a
publication bias was observed in the contained
literature, which may be explained by the
heterogeneity of the studies and the limited
number of contained examples.

DISCUSSION

Rheumatoid arthritis is a chronic autoimmune
joint disease caused by multi-joint inflammation,
pain, limitation of activity and long-term lack of
exercise. It often leads to decreased muscle
strength, muscle atrophy, aggravating joint
dysfunction and deformity, resulting in the loss of
self-care, ability to work in most patients, and
great pain to patients and families. Exercise
therapy is a kind of physiotherapy which has
been widely used in clinics and has shown good
results [21,22]. Exercise therapy is a training
method based on biomechanics  and
neurodevelopment, using instruments, bare
hands or the patient's own strength to enable
patients get back systemic or local motor function
and sensory function recovery [21,23]. The most
common strategy is to solve the problem of
motor dysfunction, so exercise therapy has
become the core treatment of rehabilitation.
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Figure 4: A: Forest Plot of TIC comparison; B: Funnel Plot of TIC comparison; C: Forest Plot of SJC
comparison; D: Funnel Plot of SJC comparison; E: Forest Plot of morning stiffness time; F: Funnel Plot of
morning stiffness time
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Figure 6: Forest analysis map of the comparison of average grip strength of hands A. Forest Plot. B. Funnel Plot

Trop J Pharm Res, March 2023; 22(3): 640



Liu et al

.."\ Exporimenital Controd Mlzan Differcnce M<an Oiffcrence
Study or Subgroun  Wean S0 Tota Mean S0 Total Weight [V, Figed, 5% C) Iy, Frxed, 09% 1
Elqualra U8 217 o4 04 33 13 17 3 61.0% -0.80[1.43,-3.31) L
A0S o5 138 30 GE lee 0 0% -LET[LE,-043 -

ToLal {95% Cly 43 64 1000% .69 135 43] -»
Heterogens iy Chif- 0.0, 6= 1 {F - 0.95; F - 1% T —

Testlor ceerall eSacl £= 3,09 F = 100013 Faviurs |expedments) T 1% |corral

[ E]
o BEMD) \
[
™
in
1
i
[R1]
11k
(AN
01T [EE
P
11w
[
[
[
[
ik
0.zT Lo
[ B
) i [}
I 1 1
L] 1 L]
[ ]
L} 1 1
i [
03t PO
i 1 1]
] 1 1
r 1 1
Lo
1 d} 1
1 1 1]
047 oo
I 1 L]
r 1 L]
] 1 1
1 1 L]
[
| 1 b MD
0.5 t } ) ) t
-4 -2 1] 2 4
C Experimental Conleod Ftean Lhflerence Mepn LiHeremce
Siuly o Sulgironup  Mean S0 Tedal Menn_ S0 Tedal Weaight I, Fizel, 35% 1 i, Miead, A5% C1
i L5 2017 LYYW D e M UI% L0 eau, -1 7]
ATl | 2TNE 5148 Al IN3A 4R AN 0% -3.00 565, 0076 —_=
Todinl (AS% C1) a3 a4 1000 -3.37 [436, -2.0A] *
Hislrugaraity, She*= 0000, dl= 1P = 085, 2= 0% e 1 b e 0
Tazl far nvarall affgzE T= 553 (P = 0 000013 Fm‘ur; |oxperments] Favours ||:un1ml1‘
D 0 SEMD) .
[
™
m
am
LRN]
Pk
1l
111
[N
05T R
I
1 i
[0
LI |
[
[
1 1 1
i 1 (]
[ 1 i
- ] 1
1 1 : L]
1 I ]
L] 1 b
1 1 1
T I 1
T
S
i i L
1 1 1]
4 [
15 ! ! L
oo
o i
' ! i
’ | 1
A
1
2 1 1 r ! 1 A 1 1 ALy
T T T T T
30 -0 1] 10 20

Figure 7: Forest analysis map of comparison of HAQ scores. A: Forest Plot of HAQ scores. B: Funnel Plot of
HAQ scores. C: Forest Plot of PGA scores. D: Funnel Plot of PGA scores

Previous studies have shown that regular and cells with new T cells, maintaining and increasing

proper exercise can accelerate the renewal of the diversity of T cell differentiation and
immune cells, replace aging and dysfunctional T  decreasing muscle glycogen. The level of
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inflammatory factors would also be decreased by
increasing the differentiation and proliferation of
regulatory T cells [22]. The release of
catecholamines and cortisol increases the
number and phagocytic activity of neutrophils in
the circulatory system, exerting an anti-infective
capacity. Meanwhile, the killing activity of NK
cells and IL-2 production are enhanced, thus
improving or maintaining the immune response
function. In addition, appropriate aerobic exercise
intervention can enhance the effect of the
vaccine by enhancing the function of some
immune cells (mainly T cells), and regulating the
plasticity of immune cells [23]. For the elderly
and obese people, as well as some patients with
cancer and chronic viral diseases, aerobic
exercises are a powerful behavioral intervention
which can successfully improve the function of
the immune system and enhance body health
[24].

In order to maintain the normal function of the
joint and enhance the recovery of the function of
the diseased joint, exercise intervention on RA
patients were carried out, with RA supplemented
with joint function rehabilitation exercise training.
Based on conditions, a specific training plan was
made for different stages of acute activity and
stability, especially in the stability stage, focusing
on the functional recovery of the wrist and knee
joint. Sports trainings should be carried out
according to capacity, step by step, and from
less to more. Patients were also instructed to
protect their joints in their daily lives to avoid
aggravating pain or damaging the joints or
causing/aggravating joint deformities due to
incorrect posture or improper force. Clinical
observation has shown that timely and moderate
exercise relaxes tense muscles, reduces spasm,
promotes local blood circulation of joints,
prevents the  accumulation of  painful
inflammatory substances, and promotes the
dissipation of inflammation [25]. The bioelectricity
produced by muscle contraction during exercise
contributes to the disposition of calcium ions,
thereby reducing pain. In addition, active
exercise puts patients' attention on exercise, thus
reducing their attention to pain, enhancing their
tolerance to pain, and reducing the degree of
pain. In combination with the results of this meta-
analysis are 7 clinically-controlled studies with
containing 483 samples. The meta-analysis of
VAS was carried out, suggesting that the VAS
score of the study group was significantly lower.
It has also shown that the pain symptoms of
patients with RA can be alleviated by exercise
intervention, mainly because exercise improves
blood circulation, relaxes muscles, relieves
inflammation, and reduces the degree of pain in
patients. For these patients, attention was paid to

controlling the intensity of the exercise as well as
attention to self-protection during exercise. Pain
is the most obvious symptom in patients with RA.
Severe pain can make the joints unable to move.
So in order to relieve pain, patients usually
maintain a bad limb position, and their daily living
activities can be improved if joint pain is
effectively reduced.

Morning stiffness is also a common clinical
symptom of RA patients, manifested as tightness
or stiffness in the joints in the morning. The
duration of morning stiffness is often correlated
with RA disease activity. The mechanism of
morning stiffness is not very clear, but it is
generally believed that it is caused by an
increase in joint tissue fluid at night. Meta-
analysis was performed on the TJC, SJC, and
morning stiffness time in this study. Based on the
random effect model, the study group had
significantly lower TJC scores, SJC scores, and
morning stiffness times. It is suggested that
exercise intervention can shorten the time of
morning stiffness and relieve symptoms in
patients with RA. The decrease in TIC score and
SJC score in the study group is mainly due to the
improvement in local blood circulation. The
gradual levels of inflammatory factors and the
relaxation of body and mind after the application
of healthy exercise training. The reasons for
shortening the time of morning stiffness in the
study group are probably after getting up in the
morning, the joint tissue fluid flows back into the
blood, and the morning stiffness can be
alleviated properly. Secondly, targeted joint
exercise training promotes venous and lymphatic
reflux, eliminates joint swelling, enhances joint
function, increased the range of motion, and
improve stiffness and ankylosis [26]. Then,
appropriate exercise can relax tense muscles,
promote local blood circulation, reduce the
feeling of joint stiffness and adhesion, and
shorten the time of morning stiffness.

Clinically, RA easily invades the small joints of
both hands and knee joints. However, because
of pain, both hands and knee joints are in a state
of braking for a long time, which is easy to cause
muscle atrophy of hands and knees, tendon and
other soft tissue contracture, resulting in
decreased function of both hands and knee joints
in patients with RA. Although drugs can control
the progress of the disease, it has no obvious
effect on the deterioration of the functions of both
hands and knee joints [27]. Further development
may destroy joint function and cause loss of joint
function, which seriously affects the normal work
and life of RA patients. DAS28 objective
evaluation of RA activity of the comprehensive
index is the evaluation of disease improvement
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[28]. If DAS28 > 1.2 indicates a good response to
treatment; RA mainly involves the proximal
interphalangeal joint and metacarpophalangeal
joint. Therefore, the average grip strength of both
hands is used to reflect the functional status.
Based on the DAS28 scores of 28 joints and the
average grip strength of both hands, a meta-
analysis was performed in this study. DAS28
scores of the study group were lower, and the
average grip strength of the study group was
significantly higher, according to the fixed effect
model analysis. This indicates that conventional
drug therapy in combination with healthy
exercise training can not only reduce the disease
activity of RA patients and delay the progression
of the disease, but also significantly improves the
hand function of RA patients. A recent study has
showed that drug therapy in combination with
exercise therapy when treating RA needs to be
adhered to for a long time, otherwise the
therapeutic effect that has been produced may
decrease [29].

As one of the important indicators to measure the
basic daily behavior of RA patients, the HAQ
score not only reflects the quality of life of RA
patients, but also indirectly reflects the degree of
their functional limitations [30]. The PGA reflects
the degree to which the disease affects health
and dalily life, with higher scores indicating poorer
functionality. In this study, a meta-analysis was
conducted on the HAQ scores and PGA scores,
and it revealed that the HAQ and PGA scores of
the study group were significantly better,
indicating that on the basis of conventional drug
treatment, combined health exercise training can
significantly enhance the quality of life of RA
patients. The application of healthy exercise
training significantly improves the patient's
condition, helping them adjust their mentality, so
they can return to a normal way of living as soon
as possible. This result is consistent with two
foreign results on the treatment of RA with
exercise therapy. A meta-analysis on the
treatment of RA with aerobic exercise indicated
that aerobic exercise can improve the life quality
[31]. Another meta-analysis of the efficacy of
resistance exercise in RA patients indicated that
resistance training significantly improved muscle
strength, and decreased HAQ score and
erythrocyte sedimentation rate [32].

Limitations of this study

As a result of the strict inclusion and exclusion
criteria, the final number of contained studies
was relatively small, and no further subgroup
analysis of heterogeneous studies was
performed. Also, in all the studies, follow-up
times were not consistent, so some limitations

existed, which need to be followed up by
scholars to offer more support in the clinical
application of routine drug therapy in combination
with health exercise training in patients with RA.

CONCLUSION

Conventional drug therapy in combination with
healthy exercise training may become a clinical
treatment choice for patients with RA. On the
basis of drug therapy, the combination with
exercise therapy enhances the recovery of joint
function of RA patients, improves their clinical
symptoms and limb disability, and alleviates
disease progression, the benefits being fewer
side effects and long-term use.

DECLARATIONS
Acknowledgements

This study was supported by National Natural
Science Foundation of China (no. 81973741),

and the First Affiliated Hospital of Anhui
University of Traditional Chinese Medicine
Clinical science research program (no.
2020zyfyzc25).

Funding

None provided.
Ethical approval

This study was supported by National Natural
Science Foundation of China (no. 81973741),

and the First Affiliated Hospital of Anhui
University of Traditional Chinese Medicine
Clinical science research program (no.
2020zyfyzc25).

Availability of data and materials

The datasets used and/or analyzed during the
current study are available from the
corresponding author on reasonable request.

Conflict of Interest
No conflict of interest associated with this work.
Contribution of Authors

We declare that this work was done by the
authors named in this article and all liabilities
pertaining to claims relating to the content of this
article will be borne by the authors. Conception
and design (T Liu, X Zhou), Collection and
assembly of data (T Liu, C Huang), Data analysis

Trop J Pharm Res, March 2023; 22(3): 643



Liu et al

and interpretation (T Liu, C Huang, L Zhou, R
Zong, and X Zhou). All authors participated in
drafting, revision and approval of the manuscript
for publication.

Open Access

This is an Open Access article that uses a
funding model which does not charge readers or
their institutions for access and distributed under
the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/
4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/rea
d), which permit unrestricted use, distribution,
and reproduction in any medium, provided the
original work is properly credited.

REFERENCES

1. Radu AF, Bungau SG. Management of rheumatoid
arthritis: an overview. Cells 2021; 10 (11): 2857.

2. Xin Z, Zhang X. Efficacy of Wushaoshe Qufeng tablet
and leflunomide combination therapy in the
management of rheumatoid arthritis, and its influence on
incidence of adverse drug reactions. Trop J Pharm Res
2022; 21(2): 401-407 doi: 10.4314/tjpr.v21i2.25

3. Giannini D, Antonucci M, Petrelli F, Bilia S, Alunno A,
Puxeddu I. One year in review 2020: pathogenesis of
rheumatoid arthritis. Clin Exp Rheumatol 2020; 38 (3):
387-397.

4. Sparks JA. Rheumatoid Arthritis. Ann Intern Med 2019;
170 (1): 1-16.

5. Tian X, Wang Q, Li M, Zhao Y, Zhang Z, Huang C, Liu Y,
Xu H, Chen Y, Wu L, et al. 2018 Chinese guidelines for
the diagnosis and treatment of rheumatoid arthritis.
Rheumatol Immunol Res 2021; 2 (1): 1-14.

6. Chao G, Xue W, Xu. A, Lihong C, Li W, Silan A, Wenfang
W, Tian L. Evidence of summary of exercise therapy in
patients with rheumatoid arthritis. Nurs J of chin PLA
2020; 37 (10): 43-47.

7. Yufei L, Qiagi H, Liuli Z, Linli H, Shizheng D, Zhiling S.
Application effect of resistance exercises in patients with
rheumatoid arthritis: a systematic review. Chinese
Nursing Res 2020; 34 (17): 3041-3048.

8. Sun L, Zhu J, Ling Y, Mi S, Li Y, Wang T, Li Y. Physical
activity and the risk of rheumatoid arthritis: evidence
from meta-analysis and Mendelian randomization. Int J
Epidemiol 2021; 50(5): 1593-1603.

9. Saag KG, Teng GG, Patkar NM, Anuntiyo J, Finney C,
Curtis JR, Paulus HE, Mudano A, Pisu M, Elkins-Melton
M, et al. American College of Rheumatology 2008
recommendations for the use of nonbiologic and biologic
disease-modifying antirheumatic drugs in rheumatoid
arthritis. Arthritis Rheumatism 2008; 59(6): 762-784.

10. Smolen JS, Landewé RBM, Bijlsma JWJ, Burmester GR,
Dougados M, Kerschbaumer A, Mclnnes IB, Sepriano A,

van Vollenhoven RF, de Wit M, et al. EULAR

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

recommendations for the management of rheumatoid
arthritis with synthetic and biological disease-modifying
antirheumatic drugs: 2019 update. Annals Rheumatic
Dis 2020; 79(6): 685-699.

Gu R, Xu S, Li Z, Gu Y, Sun Z. The safety and
effectiveness of rehabilitation exercises on COVID-19
patients: A protocol for systematic review and meta-
analysis. Med 2020; 99(31): e21373.

Yiging G. Analysis of the role of functional exercise in the
rehabilitation of patients with rheumatoid arthritis.
Primary Med Forum 2019; 23(12): 1734-1735.

Guiying S: Summary of arthritis. China Medical Science
and Technology Press, 2000.

Chunmei Q, Xiaolan L, Feng X. Effect of staged exercise
training associated with health guidance on joint pain
and functional recovery in patients with rheumatoid
arthritis. 13 2016; 10: 145-147.

Liping Z. To explore the effect of staged exercise training
associated with health guidance on joint pain and
functional recovery in patients with rheumatoid arthritis.
J Aerospace Med 2021; 32(6): 762-763.

Yanhong W, Xuefeng P, Liyou W. Effect of exercise
intervention on joint function recovery in patients with
early and middle stage rheumatoid arthritis. Int J
Rehabilitation Med 2005; 20(9): 686-687.

Jinshan J, Jianquan Y. Intervention effect of exercise
rehabilitation exercise on joint pain in patients with
rheumatoid arthritis. Int J Gerontol 2019; 39(7): 1621-
1623.

Siqueira US, Orsini Valente LG, de Mello MT, Szejnfeld
VL, Pinheiro MM. Effectiveness of aquatic exercises in
women with rheumatoid arthritis: a randomized,
controlled, 16-week intervention-The HydRA trial. Amer
J Physical Med Rehab 2017; 96(3): 167-175.

Xizhu W, Li W. Observation on the therapeutic effect of
exercise therapy on rheumatoid arthritis joint
dysfunction. Int J Convalescent Med 2015; 24(12):
1337-1338.

Guanhua X. Impact of exercise therapy on the function of
rheumatoid arthritis patients. J 2015.

Wayne PM, Walsh JN, Taylor-Piliae RE, Wells RE, Papp
KV, Donovan NJ, Yeh GY. Effect of tai chi on cognitive
performance in older adults: systematic review and
meta-analysis. J Amer Geriat Society 2014; 62(1): 25-
39.

Proschinger S, Winker M, Joisten N, Bloch W, Palmowski
J, Zimmer P. The effect of exercise on regulatory T
cells: A systematic review of human and animal studies
with  future  perspectives and  methodological
recommendations. Exercise Immunol Rev 2021; 27:
142-166.

Dieli-Conwright CM, Courneya KS, Demark-Wahnefried
W, Sami N, Lee K, Sweeney FC, Stewart C, Buchanan
TA, Spicer D, Tripathy D, et al. Aerobic and resistance
exercise improves physical fitness, bone health, and
quality of life in overweight and obese breast cancer
survivors: a randomized controlled trial. Breast Cancer
Res 2018; 20(1): 124.

Trop J Pharm Res, March 2023; 22(3): 644



Liu et al

24. Voet NB, van der Kooi EL, van Engelen BG, Geurts AC.
Strength training and aerobic exercise training for
muscle disease. Cochrane Database Syst Rev 2019;
12(12): CD003907.

25. Hojan K, Kwiatkowska-Borowczyk E, Leporowska E,
Gorecki M, Ozga-Majchrzak O, Milecki T, Milecki P.
Physical exercise for functional capacity, blood immune
function, fatigue, and quality of life in high-risk prostate
cancer patients during radiotherapy: a prospective,
randomized clinical study. Eur J Phys Rehabil Med
2016; 52(4): 489-501.

26. Lianmei Y. Study on the therapeutic effect of exercise
rehabilitation exercise on joint pain in patients with
rheumatoid arthritis. Chinese Foreign Entrepreneurs
2019; 24 121.

27. Zhoujing H, Xingqgin T, Qinyuan HF, Lan P. Application of
rehabilitation exercise therapy in patients with
rheumatoid arthritis. 27 2016; 2 10.

28. Mingfu W. Analysis of the changes of IL-6, RF, ASO and
their correlation with DAS28 score in patients with

rheumatoid arthritis in different course. Medical Theory
Pract 2021; 34: 16.

29. Yingying W. Analysis of the effect of functional exercise
associated with continuous nursing on patients with
rheumatoid arthritis. Chinese Medicine Guide 2018;
16(29): 216-217.

30. Lange E, Kucharski D, Svedlund S, Svensson K,
Bertholds G, Gjertsson |, Mannerkorpi K. Effects of
aerobic and resistance exercise in older adults with
rheumatoid arthritis: a randomized controlled trial.
Arthritis Care Res (Hoboken) 2019; 71(1): 61-70.

31. Ye H, Weng H, Xu Y, Wang L, Wang Q, Xu G.
Effectiveness and safety of aerobic exercise for
rheumatoid arthritis: a systematic review and meta-
analysis of randomized controlled trials. BMC Sports Sci
Med Rehab 2022; 14(1): 17.

32. Wen Z, Chai Y. Effectiveness of resistance exercises in
the treatment of rheumatoid arthritis: A meta-analysis.
Med 2021; 100(13): €25019.

Trop J Pharm Res, March 2023; 22(3): 645



