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Rehabilitation treatment strategies for
rheumatoid arthritis

Abstract:

XiLi Rheumatoid arthritis (RA) is a common chronic
autoimmune disease, with a global incidence rate of 0.5%-

Uit Collisze of Shagher, I.Q%. The dise.ase is mainly. characteri;ed by mc.)rr.ling

Shanghai, 201108, China stiffness, swelling, deformation, and pain of the joints,
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Currently, clinical treatment for the active phase of RA
primarily relies on medications and surgery. While these
approaches can alleviate inflammation and pain, they are
prone to causing side effects such as liver function damage
and gastrointestinal reactions. Therefore, rehabilitation
therapy has become a key method to compensate for the
limitations of medications and improve patients’ functional
abilities. This paper reviews three types of rehabilitation
methods. Occupational therapy, cryotherapy, and orthotic
rehabilitation engineering. In occupational therapy,
individualized exercise programs, task-oriented training,
and digital tools can improve patients’ functions; however,
the combined benefits of compensatory interventions and
exercise training remain controversial. Cryotherapy can
relieve symptoms, and cold air plasma can further inhibit
synovial hyperplasia. Orthotics can improve joint function,
and technologies such as 3D printing have facilitated
the personalized development of orthotics. In the future,
efforts should be made to strengthen interdisciplinary
collaboration, explore combined therapies, establish
standardized evaluation systems, and conduct large-sample
long-term studies.
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1. Introduction and the number of domestic patients is approxi-
mately 5 million [1]. RA causes morning stiffness,
swelling, deformation, redness, and pain in joints.
The most commonly affected sites include the wrists,
palms, and fingers. In severe cases, RA can affect
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other body systems such as the respiratory and cardiovas-
cular systems. The exact cause of RA remains unclear,
but it may be related to the immune system mistakenly
attacking normal tissues, genetic factors leading to sus-
ceptibility, and environmental factors. The active phase
is a critical stage of the disease, during which patients
experience active inflammation and worsening symptoms,
manifested as unbearable pain and severe joint deforma-
tion. Controlling and reducing the impact of active-phase
symptoms plays a significant role in slowing disease
progression [2]. Currently, the treatment of active RA
mainly relies on medications to reduce inflammation and
pain. Commonly used clinical drugs include non-steroidal
anti-inflammatory drugs (NSAIDs), disease-modifying
antirheumatic drugs (DMARD:s), steroids, and biological
antibody drugs. In addition, for severe bone defects faced
by patients with advanced RA, 3D-printed porous metal
prostheses (such as tantalum and titanium alloys) are used
in joint replacement surgery. These prostheses can fill
large bone gaps, significantly improve prosthesis stability,
and are particularly suitable for reconstructing large bone
defects in RA knee revision surgery, effectively promoting
post-operative functional recovery. Such new materials
can also achieve a high degree of personalization through
design matching, perfectly fitting the patient’s bones [3].
In recent years, multiple studies have pointed out that the
aforementioned clinical drugs can cause side effects such
as liver function damage and gastrointestinal reactions.
Therefore, it is necessary to combine rehabilitation treat-
ment to make up for the shortcomings of drug treatment.
Rehabilitation treatment mainly includes occupational
therapy, physical therapy, and rehabilitation engineering,
which are used to help restore joint function and muscle
strength, as well as reduce pain. This article will review
the above three rehabilitation treatment methods devel-
oped in recent years.

2. Occupational Therapy(OT)

RA leads to chronic, progressive joint degeneration in pa-
tients, which in turn causes joint deformity and decreased
grip strength, seriously affecting daily life. Occupational
therapy aims to help patients restore or improve their
ability to perform daily living activities, work, and social
interactions through training, adaptive strategies, and
assistive devices. The core concept of occupational ther-
apy is to help patients adapt to disabilities and improve
independence. Occupational therapy can be divided into
two categories: compensatory intervention and exercise
training. Compensatory intervention helps patients bypass
functional impairments and maintain daily living ability
through adaptive strategies (such as assistive devices, en-
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vironmental modifications, and behavioral adjustments).
Exercise training is an important part of function-orient-
ed intervention in OT, which directly improves physical
function through active training (such as muscle strength
and joint range of motion exercises).

A randomized controlled trial (SARAH trial) involving
490 RA patients showed that adding an individualized
hand exercise program (strengthening + stretching) to rou-
tine care significantly improved patients’ Michigan Hand
Outcomes Questionnaire (MHQ) scores after 12 months
(mean difference 4.4 points, P<0.05) and was cost-effec-
tive (incremental cost-effectiveness ratio £17,941/QALY)
[4]. This indicates that OT combined with exercise inter-
vention has long-term clinical value. A study by Ozcelep
OF et al. showed that the experimental group, which
combined 5 weeks of task-oriented training (TOT) with
routine exercise, significantly reduced Health Assessment
Questionnaire (HAQ) and Disabilities of the Hand, Arm
and Shoulder (DHI) scores (P<0.05), confirming that hand
occupational therapy significantly improves activities of
daily living (ADL) [5].

With the development of technology, digital OT tools pro-
vide convenient rehabilitation support for RA patients. For
example, a treatment course designed for 36 patients with
hand rheumatoid diseases through the mobile app Care-
hand showed that through customized exercise programs
and self-management and monitoring tools, overall hand
function, work performance, pain levels, and satisfaction
all improved significantly (all P<0.05) [6]. This model
breaks the geographical limitations of traditional OT, but
it should be noted that secondary outcomes (such as grip
strength) did not show significant differences, which sug-
gested that technical interventions still need further opti-
mization.

Although both compensatory strategies (such as the use of
assistive devices) and exercise training in OT have been
proven effective, whether their combination has additive
benefits remains controversial. A study on 55 female RA
patients [7] compared the effects of “compensatory inter-
vention program (CIP) + hand exercises” with CIP alone.
It was found that there was no significant difference in the
improvement of observational ADL ability (Assessment
of Motor and Process Skills, AMPS scores) between the
two groups (P=0.88), and approximately 45% of patients
achieved clinically relevant improvements. This may sug-
gest that for some patients, compensatory strategies are
sufficient to meet ADL needs, and the additional benefits
of exercise require individualized evaluation.

3. Physical Therapy - Cryotherapy

In the acute active phase of RA, cryotherapy can be used
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as a physical therapy method. Cryotherapy involves ap-
plying physical agents (such as cold water, ice cubes)
with temperatures lower than human body temperature to
stimulate the body for disease treatment. The therapeutic
effects of cryotherapy include reducing acute inflamma-
tory responses and relieving pain. Cryotherapy causes
peripheral vasoconstriction, reduces blood supply, and
blocks histamine release, thereby slowing blood circula-
tion and local metabolism, which is beneficial for inhibit-
ing inflammatory responses [8]. Cryotherapy also reduces
muscle spasms by lowering nerve conduction, thereby
achieving pain relief.

A non-randomized controlled trial found that both -30°C
cold air therapy and ice massage significantly relieved
hand pain in patients with active RA, and the analgesic
effect lasted for more than 60 minutes. However, there
was no significant difference in the improvement of grip
strength between the two methods. This indicates that the
short-term effect of cryotherapy focuses more on symp-
tom control rather than fundamental changes in disease
activity [9]. In addition, Peres et al. (2021) found that
combining 15°C cold water therapy after exercise can
reduce heart rate and pulse wave velocity in RA patients,
suggesting that cryotherapy may reduce vascular inflam-
matory responses by regulating autonomic nervous func-
tion [10].

It is worth noting that the therapeutic effect of cryotherapy
on RA is not limited to symptom relief; it may also inter-
fere with the core pathological link of the disease—syno-
vial hyperplasia. Rheumatoid arthritis fibroblast-like sy-
noviocytes (RA-FLS) share similarities with cancer cells.
The abnormal proliferation and anti-apoptotic properties
of synovial fibroblasts are key factors leading to joint de-
struction. Recent studies have found that cold atmospheric
plasma (CAP) can specifically activate the mitochondrial
apoptotic pathway of RA-FLS through the production
of reactive oxygen species (ROS) cascades. A series of
studies by Ding et al. confirmed that in RA model animals
treated with CAP, hyperplasia, angiogenesis, and inflam-
mation in synovial tissue were significantly reduced. The
mechanism involves the activation of the ROS-ASK1-p38
signaling axis triggered by CAP, which further upregulates
the expression of caspases 3/7 and promotes programmed
cell death of RA-FLS. This effect can induce apoptosis
while preserving the self-antioxidant capacity of sur-
rounding normal tissues, reflecting the unique advantage
of CAP as a targeted physical therapy [11]. Bioinformat-
ics analysis further revealed that CAP can reconstruct the
imbalanced redox state in local synovium by regulating
key pathways of oxidative stress responses (such as the
NADPH oxidase system), which explains the effective-
ness of cryotherapy on pathological cells at the molecular

level. Therefore, the chemical effects (rather than physical
effects) produced by CAP, as well as its regulation of oxi-
dative stress responses and anti-tumor cell properties, are
expected to become a means to inhibit RA-FLS activation
and synovial hyperplasia.

Compared with traditional systemic drugs, CAP acts di-
rectly on the diseased synovium in the joint cavity through
a local minimally invasive method, avoiding systemic
side effects such as osteoporosis and infection caused by
glucocorticoids or immunosuppressants [8]. Especially for
patients with refractory RA who have poor drug respons-
es, this local physical intervention may become a sup-
plementary treatment option. Future research directions
should include optimizing equipment design, exploring
combined medication strategies, and developing individu-
alized treatment plans.

4. Rehabilitation Engineering - Ortho-
ses

RA causes structural changes in the wrist and hand joints
of patients. Pathological changes such as ulnar deviation
deformity and boutonniere deformity seriously affect pa-
tients’ daily activities. Clinical studies have shown that fit-
ting upper limb orthoses can effectively relieve symptoms
and improve function. Silva et al. (2008) conducted a
randomized controlled trial involving 40 RA patients with
thumb boutonniere deformity [12]. The results showed
that compared with the control group, patients in the ex-
perimental group who wore functional thumb orthoses
for a long time had significantly relieved pain, and their
hand grip strength increased by 20%-30%. In addition, the
application of pressure gloves also showed good clinical
effects. Through uniform pressure distribution, pressure
gloves effectively control hand joint swelling and reduce
pain symptoms. These studies provide a solid medical ba-
sis for the application of upper limb orthoses in RA treat-
ment.

As weight-bearing joints, the foot and ankle joints are
prone to deformation during the course of RA, manifested
as forefoot pain, arch collapse, and gait abnormalities.
Customized foot orthoses (FO) improve pain relief and
function by optimizing plantar pressure distribution and
correcting abnormal biomechanical alignment. Gibson
et al. used digital technology to design two types of
functionally optimized orthoses, namely selective laser
sintering (SLS) and fused deposition modeling (FDM)
[13]. The study found that SLS orthoses performed well
in reducing peak hindfoot movement (P<0.0001) and
decreasing metatarsal area pressure (P=0.018-0.022),
while significantly improving patients’ wearing comfort.



Guidelines for RA foot and ankle treatment suggest that
customized FOs have significant benefits in reducing foot
pain, enhancing joint function, and improving quality of
life. Therapeutic shoes, due to their wide toe boxes and
cushioning design, are also regarded as the core option for
conservative treatment [8].

RA patients often have comorbid sarcopenia, which fur-
ther aggravates functional impairment, and orthoses are an
effective intervention for sarcopenia. Hishikawa et al. con-
ducted a 6-month FO intervention on 15 RA patients with
foot impairment and comorbid sarcopenia. They found
that orthoses not only reduced foot pain during walking
(P=0.01-0.04) but also significantly improved quality of
life (QOL) by increasing low-intensity activities (such as
slow walking), especially in the “pain and daily function”
dimension (P=0.02-0.04) [14]. This result suggests that
orthoses not only have a direct biomechanical interven-
tion effect but may also indirectly delay the progression
of muscle atrophy by improving activity ability. However,
the effect of orthoses on high-intensity activities still re-
quires more research verification.

Although orthoses have achieved significant results in RA
treatment, there are still several problems to be solved.
For example, most existing studies are limited to short-
term efficacy observation and lack long-term follow-up
data. Currently, there is a lack of direct comparison be-
tween different types of orthoses. Future research on or-
thoses will focus on the development of new-generation
personalized orthoses using new technologies such as 3D
printing and intelligent sensing. Clinical research should
focus on conducting large-sample long-term follow-up
studies and randomized controlled trials, and establishing
evidence-based clinical application guidelines for orthoses
to better guide the clinical application of orthoses in RA
treatment.

5. Conclusion

In summary, RA is a chronic immune system disease
mainly characterized by joint damage and potentially
accompanied by multi-system impairment. Its core treat-
ment methods are drug therapy and surgery, which control
inflammation and relieve symptoms from the internal
biological and histological levels. Rehabilitation treat-
ment mainly focuses on the external biomechanical and
functional levels, aiming to reduce joint damage and pain
caused by the disease. This article mainly discusses occu-
pational therapy focusing on compensatory intervention
and exercise training, physical therapy focusing on cryo-
therapy, and rehabilitation engineering therapy focusing
on orthoses. Although rehabilitation treatment has been
proven effective in improving the quality of life of RA
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patients through a large number of experiments, current
research still has some shortcomings. For example, most
current studies only evaluate the effectiveness of one treat-
ment method and do not design combined experiments
for comparison. Whether combining OT with DMARDs
is effective for disease treatment remains unclear. The ac-
cumulation and evaluation of long-term efficacy data are
also insufficient. Future research directions should focus
on enhancing interdisciplinary collaboration including
cooperation between physicians, physical therapists, oc-
cupational therapists, and nurses, to jointly explore more
possible combined therapies. At the same time, a standard-
ized evaluation system should be established to track the
rehabilitation treatment of RA patients in the long term,
so as to provide more effective rehabilitation treatment for
RA patients.
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