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Abstract

Background Central sensitization (CS) constitutes a significant influencing fac-
tor of pain in rheumatoid arthritis (RA) patients; however, its clinical char-
acteristics and distribution features of Traditional Chinese Medicine (TCM)
syndromes remain unclear and are readily neglected in RA pain management.

Objective To investigate the correlation between RA pain and CS, and to ana-
lyze the clinical characteristics and associated risk factors in RA patients with
comorbid CS.

Methods A cross-sectional study design was employed. Two hundred RA
patients with pain who presented to the Department of Traditional Chinese
Medicine Rheumatology at China-Japan Friendship Hospital from January
2024 to September 2024 were enrolled as study subjects. General information
and laboratory examination indices were collected. Pain was assessed using the
Visual Analogue Scale (VAS), and patients were stratified into mild, moderate,
and severe groups based on VAS scores. Disease activity was evaluated using
the 28-joint Disease Activity Score (DAS28). CS was scored using the Central
Sensitization Inventory (CSI), and patients were categorized into RA-CS and
RA-non-CS (RA-nCS) groups based on CS scores. Health status was assessed
using the Health Assessment Questionnaire Disability Index (HAQ-DI). TCM
syndrome evaluation was conducted according to the “Guidelines for the
Diagnosis and Treatment of Rheumatoid Arthritis with Integrated Disease and
Syndrome Patterns” . Fatigue was evaluated using the Visual Analogue Scale
for Fatigue (VAS-F). Multivariate Logistic regression analysis was utilized
to explore influencing factors for RA pain severity and RA-CS. Bootstrap
resampling was performed for internal validation, and the Hosmer-Lemeshow
test was applied to assess regression model fit.
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Results Among the 200 enrolled RA patients, 88 cases (44%) were in the mild
group, 80 cases (40%) in the moderate group, and 32 cases (16%) in the severe
group. Significant differences were observed among the three groups in age,
tender joint count (TJC28), swollen joint count (SJC28), DAS28-ESR, DAS28-
CRP, fatigue VAS score, central sensitization score, C-reactive protein (CRP),
and erythrocyte sedimentation rate (ESR) (P<0.05). Multivariate Logistic re-
gression analysis revealed that DAS28-ESR (OR=3.948, 95%CI=1.069~14.579,
P=0.039) and central sensitization score (OR=1.066, 95%CI=1.035~099,
P<0.001) were independent risk factors for RA pain. Among the 200 RA
patients, 57 cases (28.5%) were in the RA-CS group and 143 cases (71.5%)
in the RA-nCS group. The RA-CS group exhibited higher disease duration,
morning stiffness duration, patient global assessment (PGA), fatigue VAS
score, and HAQ-DI, but lower ESR and tumor necrosis factor-a (TNF-«)
levels compared to the RA-nCS group (P<0.05). The RA-CS group had higher
numbers of patients with limited flexion and extension, sweating, lumbar
and knee weakness, Liver-Kidney deficiency pattern, and Cold-Dampness
Bi obstruction pattern, but fewer patients with joint fever compared to the
RA-nCS group (P<0.05). Multivariate Logistic analysis results indicated that
fatigue VAS score (OR=1.735, 95%CI=1.261~2.388, P<0.001) and sweating
(OR=6.593, 95%CI=1.656~26.242, P=0.007) were risk factors for RA-CS,
while joint fever (OR=0.242, 95%CI=0.067~0.872, P=0.030) was a protective
factor for RA-CS. Bootstrap validation demonstrated good model consistency.
Hosmer-Lemeshow test results showed good model fit ( 2=9.532, P=0.299).

Conclusion RA pain is closely associated with CS. When RA patients present
with significant fatigue and sweating without accompanying joint fever, assess-
ment of CS and implementation of multidimensional pain management are es-
sential.
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Abstract

Background: Central sensitization (CS) is a significant factor influencing pain
in patients with rheumatoid arthritis (RA). However, the clinical characteristics
and distribution patterns of traditional Chinese medicine (TCM) syndromes
associated with CS remain unclear, and CS is frequently overlooked in RA pain
management.

Objective: To investigate the correlation between RA pain and CS, and to
analyze the clinical characteristics and associated risk factors of RA patients
with pain complicated by CS.

Methods: This cross-sectional study enrolled 200 RA patients with pain who
visited the Department of TCM Rheumatology at China-Japan Friendship Hos-
pital between January 2024 and September 2024. General information and lab-
oratory indicators were collected. Pain was assessed using the Visual Analogue
Scale (VAS), and patients were categorized into mild, moderate, and severe
pain groups based on VAS scores. Disease activity was evaluated using the
28-joint Disease Activity Score (DAS28). CS was assessed using the Central
Sensitization Inventory (CSI), and patients were divided into RA-CS and RA-
non-CS (RA-nCS) groups. Health status was evaluated using the Health Assess-
ment Questionnaire-Disability Index (HAQ-DI). TCM syndrome differentiation
was performed according to the Guidelines for the Diagnosis and Treatment of
Rheumatoid Arthritis with Integrated Disease and Syndrome Concepts. Fatigue
was assessed using the Visual Analogue Scale for Fatigue (VAS-F). Multivari-
ate logistic regression analysis was used to explore factors influencing RA pain
severity and RA-CS. Bootstrap resampling was used for internal validation, and
the Hosmer-Lemeshow test was used to evaluate model fit.

Results: Among the 200 RA patients, 88 (44%) were in the mild pain group,
80 (40%) in the moderate pain group, and 32 (16%) in the severe pain group.
Significant differences were observed among the three groups in age, tender
joint count (TJC28), swollen joint count (SJC28), DAS28-ESR, DAS28-CRP,
fatigue VAS score, CS score, C-reactive protein (CRP), and erythrocyte sed-
imentation rate (ESR) (P<0.05). Multivariate logistic regression analysis re-
vealed that DAS28-ESR (OR=3.948, 95%CI=1.069-14.579, P=0.039) and CS
score (OR=1.066, 95%CI=1.035-1.099, P<0.001) were independent risk factors
for RA pain severity. Among the 200 RA patients, 57 (28.5%) were in the
RA-CS group and 143 (71.5%) in the RA-nCS group. The RA-CS group had
significantly longer disease duration, morning stiffness duration, patient global
assessment (PGA), fatigue VAS score, and HAQ-DI, but lower ESR and tu-
mor necrosis factor-a (TNF-«) levels compared to the RA-nCS group (P<0.05).
The RA-CS group also had higher frequencies of limited joint mobility, sweat-
ing, lumbar and knee weakness, liver-kidney deficiency syndrome, and cold-
dampness obstruction syndrome, but lower frequency of joint fever compared to
the RA-nCS group (P<0.05). Multivariate logistic analysis showed that fatigue
VAS score (OR=1.735, 95%CI=1.261-2.388, P<0.001) and sweating (OR=6.593,
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95%CI=1.656-26.242, P=0.007) were positively associated with RA-CS, while
joint fever (OR=0.242, 95%CI=0.067-0.872, P=0.030) was negatively associ-
ated with RA-CS. Bootstrap validation demonstrated good model consistency,
and the Hosmer-Lemeshow goodness-of-fit test confirmed adequate model fit
(2=9.532, P=0.299).

Conclusion: RA pain is closely associated with CS. When RA patients present
with prominent fatigue and sweating without joint fever, evaluation for CS and
implementation of multidimensional pain management are essential.

Keywords: rheumatoid arthritis; pain; central sensitization; analysis of influ-
encing factors; logistic regression

1. Subjects and Methods
1.1 Study Subjects

This cross-sectional study enrolled 200 RA patients with pain who visited the De-
partment of TCM Rheumatology at China-Japan Friendship Hospital between
January 2024 and September 2024. Professional researchers strictly screened pa-
tients according to inclusion and exclusion criteria. Inclusion criteria: (1) Age
18-70 years, regardless of gender; (2) Met RA diagnostic criteria; (3) Voluntary
participation with signed informed consent. Exclusion criteria: (1) Comor-
bid other rheumatic immune diseases or severe pain caused by other conditions
(such as diabetic neuropathy or postherpetic neuralgia); (2) History of mental
illness or cognitive dysfunction; (3) Pregnant or lactating women; (4) Comorbid
malignancy. This study was approved by the Ethics Committee of China-Japan
Friendship Hospital (NO.2024-KY-058-2), and all participants provided written
informed consent.

1.2 Diagnostic and Assessment Criteria

1.2.1 Diagnostic Criteria:

(1) Western medicine diagnosis: RA diagnosis followed the 1987 American
College of Rheumatology (ACR) or 2010 ACR/EULAR classification criteria.
(2) TCM syndrome differentiation: Based on the Guidelines for the Di-
agnosis and Treatment of Rheumatoid Arthritis with Integrated Disease and
Syndrome Concepts, RA was classified into wind-dampness obstruction syn-
drome, cold-dampness obstruction syndrome, damp-heat obstruction syndrome,
phlegm-stasis obstruction syndrome, blood-stasis obstructing collaterals syn-
drome, liver-kidney deficiency syndrome, qi-yin deficiency syndrome, and qi-
blood deficiency syndrome.

1.2.2 General Data Collection: Patient demographics, age, disease duration,
morning stiffness duration, tender joint count (TJC), swollen joint count (SJC),
and patient global assessment (PGA) were recorded in case report forms.
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1.2.3 Laboratory Indicators: Erythrocyte sedimentation rate (ESR) was
measured by the Westergren method; rheumatoid factor (RF) and C-reactive
protein (CRP) by immunoturbidimetry; immunoglobulins (IgG, IgA, IgM), com-
plement (C3, C4), anti-cyclic citrullinated peptide (CCP) antibodies, and cy-
tokines (IL-13, IL-2, IL-6, IL-8, TNF-a, INF-«, INF-v) by enzyme-linked im-
munosorbent assay (ELISA); and T lymphocytes, CD4+ T cells, CD8+ T cells,
NK cells, and B lymphocytes (B1, B2 cells) by Beckman-Coulter FC500 flow
cytometry. All tests were performed at China-Japan Friendship Hospital.

1.2.4 Pain Assessment and Grouping: Pain was assessed using the Visual
Analogue Scale (VAS). Patients marked their current pain level on a 10 cm line,
with scores ranging from 0-10: 0-3 indicated mild pain, 4-6 moderate pain, and
7-10 severe pain. Patients were divided into mild, moderate, and severe pain
groups accordingly.

1.2.5 Disease Activity Assessment: Disease activity was evaluated using
the 28-joint Disease Activity Score (DAS28), including DAS28-CRP and DAS28-
ESR. The formulas were:

DAS28-CRP = 0.56x v TJC2840.28 x vVSJC28+0.36 xIn(CRP+1)+0.14xPGA+0.96

DAS28-ESR = 0.56 x x v/ TJC28+0.28 x v/SJC28+0.7 x In(ESR) 4-0.014 x PGA

where SQRT is the square root function and In is the natural logarithm. Scoring
criteria: DAS28 <2.6 indicated remission, 2.6-3.2 low disease activity, 3.2-5.1
moderate activity, and >5.1 high activity.

1.2.6 Central Sensitization Assessment and Grouping: The Central Sen-
sitization Inventory (CSI) was used, which has demonstrated high reliability and
validity in Chinese populations. The CSI assesses somatic symptoms, emotional
status, and pain sensitivity-related questions, with total scores ranging from 0-
100. Higher scores indicate more severe CS, and scores $ $40 were considered
indicative of CS. Patients were divided into RA-CS and RA-non-CS (RA-nCS)
groups based on CSI scores.

1.2.7 Health Status Assessment: The Health Assessment Questionnaire-
Disability Index (HAQ-DI) was used, with scores calculated based on difficulty
levels across various items to represent functional disability.

1.2.8 TCM Syndrome Assessment: Based on the Guidelines for the Di-
agnosis and Treatment of Rheumatoid Arthritis with Integrated Disease and
Syndrome Concepts, RA was classified into the same eight syndrome types men-
tioned above. TCM syndrome differentiation was performed by two senior TCM
rheumatology clinicians, with disagreements resolved by consultation with a
third senior clinician.
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1.2.9 Fatigue Assessment: Fatigue was evaluated using the Visual Analogue
Scale for Fatigue (VAS-F). Patients rated their fatigue over the past 24 hours
on a 10 cm scale divided into 10 equal parts, with total scores ranging from 0-
10. Higher scores indicated more severe fatigue.

1.3 Statistical Methods

SPSS 22.0 software was used for statistical analysis. Normally distributed con-
tinuous data were expressed as mean £ standard deviation (X4s) and com-
pared between two groups using independent samples t-test and among multiple
groups using one-way ANOVA. Non-normally distributed data were expressed as
median (P25, P75) and compared between two groups using Mann-Whitney U
test and among multiple groups using Kruskal-Wallis test. Categorical data were
expressed as frequencies and percentages and compared using ? test. Multivari-
ate logistic regression analysis was used to explore independent influencing fac-
tors. Bootstrap resampling with 1,000 iterations was used for internal validation,
and Hosmer-Lemeshow test was used to evaluate model fit. P<0.05 was con-
sidered statistically significant. For multiple comparisons, Bonferroni/Tamhane
correction was applied, with the significance level adjusted to o’ =0.05/3=0.017
for three-group comparisons, where P<0.017 indicated statistical significance.

2. Results

2.1 Comparison of General Data and Clinical Characteristics Among
RA Patients with Different Pain Levels

A total of 200 RA patients were included: 88 (44%) in the mild pain group,
80 (40%) in the moderate pain group, and 32 (16%) in the severe pain group.
Significant differences were observed among the three groups in age, TJC28,
SJC28, DAS28-ESR, DAS28-CRP, fatigue VAS score, CS score, CRP, and
ESR (P<0.05). Specifically, the mild group and moderate group had lower
TJC28, DAS28-ESR, DAS28-CRP, and fatigue VAS scores compared to the
severe group (P<0.017). The mild group also had lower TJC28, SJC28, DAS28-
ESR, DAS28-CRP, fatigue VAS score, and CS score compared to the moderate
group (P<0.017). See Table 1 .

2.2 Multivariate Logistic Regression Analysis of Factors Influencing
RA Pain Severity

Using RA pain severity as the dependent variable (mild=1, moderate=2, se-
vere=3) and variables with statistical significance in univariate analysis as in-
dependent variables (all assigned as measured values), multivariate logistic re-
gression analysis showed that DAS28-ESR (OR=3.948, 95%CI=1.069-14.579,
P=0.039) and CS score (OR=1.066, 95%CI=1.035-1.099, P<0.001) were inde-
pendent risk factors for RA pain severity. See Table 2 .
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2.3 Comparison of General Data and Clinical Characteristics Between
RA-CS and RA-nCS Groups

Among the 200 RA patients, 57 (28.5%) were in the RA-CS group and 143
(71.5%) in the RA-nCS group. The RA-CS group had significantly longer disease
duration, morning stiffness duration, PGA, fatigue VAS score, and HAQ-DI
compared to the RA-nCS group (P<0.05). See Table 3 .

2.4 Comparison of Laboratory Indicators Between RA-CS and RA-
nCS Groups

The RA-CS group had significantly lower ESR and TNF-« levels compared to
the RA-nCS group (P<0.05). No significant differences were observed between
the two groups in serum CRP, RF, anti-CCP, immunoglobulins (IgG, IgA, IgM),
complement (C3, C4), lymphocyte counts (T lymphocytes, CD4+ T cells, CD8+
T cells, CD4+/CD8+ ratio, NK cells, Bl cells, B2 cells), or cytokine levels (IL-
18, IL-2, IL-6, IL-8, INF-a, INF-y) (P>0.05). See Table 4 .

2.5 Distribution of TCM Symptoms and Syndromes Between RA-CS
and RA-nCS Groups

In terms of TCM symptoms, the RA-CS group had significantly higher frequen-
cies of limited joint mobility, sweating, lumbar and knee weakness, but lower
frequency of joint fever compared to the RA-nCS group (P<0.05). See Table
5 . Significant differences were also observed between the two groups in the
distribution of liver-kidney deficiency syndrome and cold-dampness obstruction
syndrome (P<0.05). See Table 6 .

2.6 Multivariate Logistic Regression Analysis of Factors Influencing
RA-CS

Using RA-CS status as the dependent variable (RA-nCS=0, RA-CS=1) and vari-
ables with statistical significance in univariate analysis as independent variables,
multivariate logistic regression analysis (with categorical variable assignments
shown in Table 7 and continuous variables assigned as measured values) revealed
that fatigue VAS score (OR=1.735, 95%CI=1.261-2.388, P<0.001) and sweat-
ing (OR=6.593, 95%CI=1.656-26.242, P=0.007) were independent risk factors
for RA-CS, while joint fever (OR=0.242, 95%CI=0.067-0.872, P=0.030) was an
independent protective factor. See Table 8 .

2.7 Internal Validation

Bootstrap resampling with 1,000 iterations was used for internal validation of the
regression model, yielding a C-index of 0.723, indicating good model consistency.
The Hosmer-Lemeshow test showed good model fit ( 2=9.532, P=0.299).
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3. Discussion

Pain is the primary complaint of RA patients and directly impacts their qual-
ity of life and prognosis. Persistent chronic pain is a risk factor for disability
and multiple systemic complications. Studies have shown that CS is a key fac-
tor in RA chronic pain, causing some patients to experience ongoing pain even
after achieving inflammatory remission, leading to widespread analgesic use de-
spite limited efficacy evidence and side effect risks. Currently, RA-CS is often
overlooked in clinical practice due to unclear clinical characteristics. Therefore,
exploring the clinical features and influencing factors of RA-CS is crucial for
early identification and targeted treatment.

Pain is a hallmark feature of RA inflammation. DAS28-ESR, DAS28-CRP,
TJC28, SJC28, and acute-phase reactants including ESR and CRP are essen-
tial components for evaluating disease activity. Our findings support a strong
correlation between pain and inflammatory indicators as well as clinical assess-
ment methods. Additionally, multivariate analysis demonstrated a positive
correlation between CS score and RA pain severity, consistent with previous
research. In RA joints, synovial inflammation caused by cytokines can acti-
vate or sensitize nociceptive fibers, which transmit pain signals to the spinal
dorsal horn. Ascending signals are then propagated through several pathways,
including the spinothalamic tract to the thalamus and higher processing centers.
Pro-inflammatory cytokines can also directly act on mechanosensitive nocicep-
tors, postsynaptic pathways in spinal and supraspinal circuits, and glial cells
and immune cells in the nervous system to induce pain.

The prevalence of RA-CS in this study was 28.5%. Current literature reports
RA-CS prevalence ranging from 17.0% to 62.5%, with variations likely due to
different CS definition criteria and study populations. Our univariate analysis
suggested longer disease duration in the RA-CS group, consistent with POL-
LARD et al., who reported that RA patients with longer disease duration have
lower pain thresholds, indicating that CS mechanisms progress with disease
course. Furthermore, our study identified fatigue VAS score as an independent
risk factor for RA-CS. Multiple studies have reported that increased pain over
time is associated with greater fatigue, which may impair sleep quality and
subsequently alter central pain processing by attenuating descending analgesic
mechanisms, leading to pain exacerbation. CS interacts with multiple factors
including fatigue, mood disorders, and sleep disturbances.

Research indicates that after peripheral nervous system damage in RA, microglia
and astrocytes in the spinal cord are activated, producing cytokines such as
TNF-q, IL-1, and IL-6, which subsequently cause rapid increases in excitatory
synaptic transmission in spinal neurons, directly inducing CS. IL-6 and IL-4 can
directly act on dorsal root ganglia and are considered potential key cytokines
involved in RA-CS pain. Animal studies have also found that TNF-« binding to
receptors TNFR1 and TNFR2 in dorsal root ganglia causes hyperalgesia. Our
univariate analysis showed that compared to the RA-nCS group, RA-CS patients
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had lower serum ESR and TNF-« levels but higher DAS28-ESR, suggesting that
pain perception and subjective disease assessment in RA-CS patients are more
severe and not proportional to peripheral inflammation levels, highlighting the
significant role of CS in RA pain. Peripheral nociceptive input can impair en-
dogenous analgesic mechanisms, resulting in persistent pain despite controlled
inflammation. RAOOF et al. found that persistent pain after anti-TNF-a ther-
apy may be due to antibodies not crossing the blood-brain barrier to effectively
block spinal TNF-«, and animal studies have shown that established spinal ex-
citability can be maintained through downstream mechanisms independent of
spinal TNF-a.

ESR, as an inflammatory marker, is susceptible to multiple factors, and previ-
ous studies have not demonstrated a specific relationship between ESR and CS.
Our multivariate analysis did not find significant correlations between RA-CS
and peripheral serological indicators, possibly due to selection bias. CS affects
RA disease activity scores and reduces treatment satisfaction, representing an
important factor driving medical visits and increasing healthcare burden even
without inflammatory manifestations such as elevated ESR. Therefore, when
deciding whether to escalate anti-inflammatory therapy in RA, it is crucial to
consider the dissociation between CS-related pain and peripheral inflammatory
activity and the potentially misleading influence of patient-reported components
on DAS28. Future studies with larger sample sizes are needed to further inves-
tigate serological characteristics of RA-CS.

Syndrome differentiation and treatment based on symptom patterns are char-
acteristic features of TCM clinical practice. Our univariate analysis found that
RA-CS patients more frequently presented with limited joint mobility, sweat-
ing, lumbar and knee weakness, cold-dampness obstruction syndrome, and liver-
kidney deficiency syndrome, while joint fever was less common. Further mul-
tivariate analysis revealed that RA-CS was positively correlated with sweating
and negatively correlated with joint fever. Our research team believes that RA-
CS is closely related to cold syndromes. Previous studies have suggested that RA
cold-dampness obstruction syndrome is significantly associated with CS, clini-
cally manifesting as aversion to cold, pain aggravated by cold, and infrequent
joint fever. According to the Suwen + Bilun, “When wind, cold, and dampness
combine, they cause bi syndrome; when cold qi predominates, it causes painful
bi,”and “Pain results from excess cold.” On one hand, cold-dampness obstruction
pain is caused by cold pathogen contraction and dampness stagnation leading to
impeded qi and blood flow, resulting in pain without joint fever. On the other
hand, the Suwen - Yinyang Yingxiang Dalun states that “excessive cold causes
floating,” and the Suwen + Shengqi Tongtian Lun explains that “due to cold, the
movement is like a pivot, daily life becomes startling, and the spirit gi floats,”elu-
cidating the pathogenesis of CS-related pain from the perspective of cold causing
spirit floating—specifically, cold-dampness injuring yang, yang deficiency failing
to consolidate, leading to internal stirring of heart spirit and external float-
ing of spirit qi, subsequently causing sensitization and decreased pain threshold.
Additionally, body fluids lose yang qi consolidation, resulting in abnormal sweat-
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ing. Modern medicine suggests that central nervous system damage may cause
autonomic dysfunction leading to hyperhidrosis. Autonomic imbalance may
participate in RA pathogenesis, with close functional interactions between pain
neural circuits and autonomic regulatory mechanisms. Reduced vagal tone may
enhance nociceptive signal transmission in the spinothalamic tract. Studies in
patients with palpitations have found correlations between cold /heat syndromes
and sympathetic/vagal tone balance through heart rate variability analysis, with
deficiency /excess syndromes related to overall autonomic tone. Sympathetic-
adrenal system inhibition and hyperfunction are important mechanisms in cold
and heat syndrome formation, and animal experiments have shown that warm-
ing Chinese herbs can effectively improve cold stomach syndrome by regulating
sympathetic-adrenal system function. Furthermore, modern TCM practition-
ers widely believe that kidney deficiency is an important factor in bi syndrome
pathogenesis. The kidney belongs to cold water, and cold-dampness pathogen
injures the kidney and penetrates to the bone due to same-qi induction. Since
liver and kidney share the same origin, kidney deficiency fails to nourish liver
wood; the kidney governs bones and the liver governs tendons, so liver-kidney
deficiency leads to malnourishment of tendons and bones, causing pain due to
lack of nourishment. The liver stores blood and houses the ethereal soul, so liver
blood deficiency causes loss of soul lodging. Additionally, “defensive qi origi-
nates from the kidney,” and kidney deficiency leads to dysfunction of defensive qi
opening and closing, causing abnormal sweating. Therefore, RA patients with
fatigue, sweating, and cold syndrome patterns should be evaluated for CS, with
treatment focusing on supplementing liver-kidney, dispelling cold and eliminat-
ing dampness. The Lingshu states that “when there is pain, the spirit returns;
when the spirit returns, there is heat; when there is heat, the pain resolves,”
suggesting that warming yang and regulating spirit provide new approaches for
pain management. Studies have shown that aconite can regulate gene expression
in spinal cord and dorsal root ganglia to improve hyperalgesia, while alkaloid
components from Chinese herbs such as Sinomenium acutum, Corydalis yan-
husuo, and Ligusticum chuanxiong can effectively relieve central neuropathic
pain through multi-target effects. Acupuncture can increase pain thresholds by
regulating glial cell activation-mediated central sensitization, demonstrating the
great potential of fully exploring and utilizing TCM advantages to reduce pain
burden in RA patients.

This study has several limitations. It is a single-center observational clinical
study, and regional population characteristics may affect the results. The study
did not include CS-related factors such as mood and sleep, which should be
addressed in future prospective, multicenter, large-sample clinical studies to
further explore and clarify risk factors for RA pain to optimize RA pain man-
agement.
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