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Summary

What is already known on this topic?
Musculoskeletal disorders, including gout, low back
pain (LBP), osteoarthritis (OA), and rheumatoid
arthritis (RA), impose a substantial global health
burden that intensifies with population aging. China
confronts distinctive challenges stemming from rapid
demographic aging and evolving occupational patterns,
yet comprehensive analysis using the latest Global
Burden of Disease (GBD) 2023 data to inform long-
term prevention strategies remains absent.

What is added by this report?

This study demonstrates that from 1990 to 2023, the
disease burdens of gout, OA, and RA increased
continuously, whereas the burden of LBP declined.
Predictive  modeling indicates these divergent
trajectories — growth for gout, OA, and RA versus
reduction for LBP — will persist through 2043.
Additionally, substantial gender- and age-specific
variations in disease burden were identified, with peak
impacts concentrated in the 40—80 age range.

What are the implications for public health
practice?

The rising burden of these musculoskeletal diseases,
concentrated in the 40-80 age group, necessitates
urgent interventions aligned with “Healthy China
2030” objectives. Key priorities must include managing
modifiable risk factors (body mass index, occupational
ergonomics),  implementing  targeted  screening
programs for high-risk populations (males for gout,
females for osteoarthritis and rheumatoid arthritis), and
optimizing hierarchical diagnosis and rehabilitation

systems to mitigate long-term disability.

ABSTRACT

Introduction: Musculoskeletal ~diseases including
gout, low back pain (LBP), osteoarthritis (OA), and
rheumatoid arthritis (RA) impose a substantial health
burden in China. This study analyzes disease trends
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from 1990 to 2023 and projects trends over the next
20 years to inform evidence-based prevention and
management strategies.

Methods: The study utilized Global Burden of
Disease (GBD) 2023 data to assess the burden of gout,
LBP, OA, and RA. Temporal trends were evaluated
using annual percentage change (APC) and estimated
annual percentage change (EAPC), with systematic
stratification by gender, age, and risk factors. The
Autoregressive Integrated Moving Average (ARIMA)
model was employed to forecast future disease rates.

Results: In 2023, China’s prevalence cases for gout,
LBP, OA, and RA were 17.67, 95.32, 161.74, and
4.99 million, respectively. From 1990 to 2023, the
burden of gout, OA, and RA increased substantially,
while LBP declined. Gout burden was higher in males,
whereas LBP, OA, and RA were higher in females,
with disease concentration in the 40-80 age group.
Disability-adjusted life years (DALYs) attributable to
high body mass index (BMI) increased for gout, OA,
and LBP. ARIMA projections indicate continued
increases for gout, OA, and RA, but improvement for
LBP.

Conclusion: The burden of gout, OA, and RA in
China increased from 1990 to 2023, while LBP
demonstrated improvement. Significant variations exist
across gender and age groups. Strengthening health
education and implementing comprehensive risk factor
prevention strategies are crucial to reduce the future
burden of these diseases.

Musculoskeletal disorders — damage to muscles,
bones, joints, and connective tissues — cause
functional limitations ranging from short-term

Globally, the

prevalence of musculoskeletal disorders has increased

disability to lifelong impairment.

substantially, imposing considerable economic and

burdens on healthcare systems and

physical
individuals. Key risk factors include prolonged physical
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labor, repetitive movements, poor posture, elevated
body mass index (BMI), and inadequate rest periods.
Aging represents a critical determinant, as the
incidence of musculoskeletal disorders increases
progressively with advancing age (/).

The Global Burden of Disease 2023 (GBD 2023)
study provides comprehensive epidemiological data —
including incidence, prevalence, and disability-adjusted
life years (DALYs) — on musculoskeletal diseases
across 204 countries and territories from 1990 to 2023,
offering an invaluable analytical framework for public
health research. China, the world’s second most
populous nation, faces distinctive challenges related to
rapid demographic aging and evolving occupational
exposures (2). Understanding the burden and
epidemiological trends of musculoskeletal diseases in
China is therefore essential for developing evidence-
based public health strategies and resource allocation
policies.

Leveraging GBD 2023  data, this study
comprehensively analyzed the incidence, prevalence,
and DALYs associated with gout, low back pain (LBP),
osteoarthritis (OA), and rheumatoid arthritis (RA) in
China from 1990 to 2023. We examined temporal
trends and distribution patterns by gender and age
group, evaluated associated risk factors, and projected
future disease burdens. This research aims to elucidate
the epidemiological characteristics of these four major
musculoskeletal conditions in China, providing critical
evidence to inform prevention strategies and clinical
management policies.

Data were obtained from the GBD 2023 dataset,
covering 375 diseases and 88 risk factors in 204
countries and territories. We extracted incidence,
prevalence, DALYs, and age-standardized rates (ASRs)
gor gout, LBP, OA, and RA in China from the global
health data exchange (GHDx) platform. This study
followed Guidelines for accurate and transparent
health estimates reporting (GATHER) and required no
ethical approval, as no personal or sensitive data was
used (3).

Disease burden was assessed via incidence,
prevalence, and DALYs (measuring life loss/disability).
We used Joinpoint regression (version 5.0.2, National
Cancer Institute, Bethesda, United States) to identify
significant trend changes, calculating the Annual
Percentage Change (APC). Time patterns were
quantified using the Estimated Annual Percentage

Change (EAPC), with trend direction determined by
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its 95% confidence interval (Cl). We analyzed disease
distribution by gender and 17 age groups and assessed
risk factors contributing to DALYs. Future burden was
predicted using the Autoregressive Integrated Moving
Average (ARIMA) model, selected for its high accuracy
and widely utilized in relevant epidemiological
research (4).

In 2023, China recorded 3.22, 41.38, 11.89, and
0.26 million incident cases of gout, LBP, OA, and RA,
respectively,  corresponding to  age-standardized
incidence rates (ASIRs) of 151.27, 2,164.80, 550.20,
and 13.84 per 100,000 population. Prevalent cases
totaled 17.67, 95.32, 161.74, and 4.99 million, with
age-standardized prevalence rates (ASPRs) of 809.69,
4,929.78, 6989.96, and 241.73 per 100,000,
respectively. The age-standardized DALYs rates
(ASDRs) were 25.14, 551.92, 243.86, and 40.23 per
100,000 for gout, LBP, OA, and RA, respectively.
Overall, China experiences a
musculoskeletal disease burden, with the burden being
highest for LBP and lowest for RA (Table 1).

From 1990 to 2023, the ASIR for gout, OA, and
RA in China demonstrated increasing trends, with
EAPCs of 0.98% (95% CI. 0.87%, 1.09%), 0.56%
(95% CI. 0.49%, 0.64%), and 0.62% (95% CI
0.59%, 0.64%), respectively. In contrast, the ASIR
for LBP exhibited a decreasing trend (EAPC=-0.51%,
95% CI. -0.60%, -0.43%) (Table 1). Joinpoint
regression analysis revealed an overall upward ASIR
trajectory for gout from 1990 to 2023, although a
decline occurred during 1990-1994 (APC=-1.24%).
The ASIR for LBP showed an overall decline,
most pronounced during 1990-1994 (APC=-3.23%),
yet increased during 2014-2020 (APC=0.30%). The
ASIR for OA followed a generally upward trajectory,
with a notable 1990-1994
(APC=-0.55%). ASIR for RA

demonstrated an overall upward trend, with the most

substantial

decrease

during
Similarly, the

substantial increase occurring during 2000-2009
(APC=0.84%) (Figure 1).

From 1990 to 2023, China’s ASPR increased for
gout (EAPC=1.08%, 95% CI: 0.96%, 1.19%), OA
(EAPC=0.59%, 95% CI 0.51%, 0.66%), and RA
(EAPC=0.58%, 95% CIL 0.55%, 0.62%), while
decreasing for LBP (EAPC=-0.54%, 95% CI: -0.64%,
-0.45%) (Table 1). Joinpoint analysis revealed an
overall upward trend in ASPR for gout, although a
decline occurred during 1990-1994 (APC=-1.37%).
LBP ASPR declined overall, with the steepest decrease
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TABLE 1. Incidence, prevalence, and DALYs rates of gout, low back pain, osteoarthritis, and rheumatoid arthritis in China,

1990-2023.
bi 1990 2023
Number (95% Ul) ASR (95% UI) Number (95% Ul) ASR (95% UI) EAPC (95% CI)
Incidence
Gout 1,188,962 122.47 3,215,472 151.27 0.98
(949,192, 1,476,316) (98.09, 153.00) (2,529,611, 4,037,875) (120.46, 189.12) (0.87,1.09)
Low back pain 29,989,124 2,859.73 41,383,565 2,164.80 -0.51
P (26,335,876, 33,418,905) (2,532.11, 3,187.09) (36,417,179, 46,520,393) (1,926. 65 2,383.57) (-0.60, -0.43)
Osteoarthritis 4,675,941 487.11 11 895,272 550.20 0.56
(4,110,513, 5,229,759) (429.80, 545.72) (10,472,533, 13,375,467) (486.92, 616.09) (0.49, 0.64)
Rheumatoid arthritis 128,308 11.59 257,758 13.84 0.62
(112,655, 147,427) (10.23, 13.22) (225,232, 294,722) (12.27, 15.78) (0.59, 0.64)
Prevalence
Gout 6,008,711 640.47 17,672,308 809.69 1.08
(4,795,809, 7,613,438) (511.00, 801.13) (13,878,800, 22,353,430) (647.27, 1,009.55) (0.96, 1.19)
Low back pain 68,636,309 6,636.60 95,323,956 4,929.78 -0.54
P (59,816,847, 77,457,397) (5,778.62, 7,462.02) (83,625,063, 107,778,790) (4,304.39, 5,494.10) (-0.64, -0.45)
Osteoarthritis 53,766,775 6,149.80 161,742,448 6,989.96 0.59
(47,130,666, 59,642,801) (5,441.26, 6,801.46) (142,905,114, 180,660,772) (6,196.45, 7,784.64) (0.51, 0.66)
Rheumatoid arthritis 2,052,564 205.75 4,985,071 241.73 0.58
(1,755,880, 2,383,913) (179.74, 238.28) (4,389,031, 5,800,940) (211.74, 280.44) (0.55, 0.62)
DALYs
Gout 188,934 19.88 545,814 25.14 1.07
(125,368, 268,975) (13.26, 28.28) (363,327, 779,105) (16.72, 35.52) (0.95, 1.18)
Low back pain 7,732,428 740.83 10,635,869 551.92 -0.54
P (5,438,615, 10,477,031) (525.01, 1,010.60) (7,520,420, 14,715,745) (388.90, 750.82)  (-0.63, —0.44)
Osteoarthritis 1,837,689 209.87 5,648,544 243.86 0.66
(883,100, 3,937,170) (100.56, 446.71) (2,670,356, 12,144,957) (115.42, 525.12) (0.58, 0.73)
Rheumatoid arthritis 421,031 43.91 837,301 40.23 -0.22
(301,535, 542,686) (31.23, 56.56) (621,306, 1,074,013) (29.58, 52.40) (-0.27, -0.16)

Abbreviation: C/=confidence interval; Ul=uncertainty interval; DALYs=disability-adjusted life years; ASR=age-standardized rate; EAPC=

estimated annual percentage change.

during 1990-1994 (APC=-3.63%), followed by a
modest increase during 2014-2020 (APC=0.34%).
OA ASPR demonstrated an upward trajectory, with an
initial decline during 1990-1994 (APC=-0.57%).
Similarly, RA ASPR increased overall, with the most
pronounced rise occurring during  2000-2010
(APC=0.90%) (Supplementary Figure S1, available
athteps://weekly.chinacdc.cn/).

From 1990 to 2023, ASDR increased for gout
(EAPC=1.07%) and OA (EAPC=0.66%), but
decreased for LBP (EAPC=-0.54%) and RA (EAPC-=
-0.22%) (Table 1). Joinpoint analysis demonstrated
overall ASDR increases for gout and OA, with initial
declines during 1990-1994 (APC=-1.26%) and
1990-1993 (APC=-0.63%), respectively. LBP ASDR
exhibited an overall decline, most pronounced during
1990-1994 (APC=-3.58%), yet increased during
2014-2020 (APC=0.40%). RA ASDR fluctuated
throughout the study period, with the greatest decrease
occurring during 1990-1998 (APC=-0.84%) and the
most  substantial  increase  during 1998-2005
(APC=0.55%) (Supplementary Figure S2, available at
https://weekly.chinacdc.cn/).
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In 2023, gout incidence and prevalence in China
peaked in the 95+ age group and increased
progressively with age. The gout burden was
substantially higher in men, with cases peaking in the
55-59 age group (Figure 2A, Supplementary Figure
S3, available at  https://weekly.chinacdc.cn/).
Conversely, LBP, OA, and RA imposed a considerably
greater burden on women. OA incidence peaked in the
50-54 age group, whereas LBP and RA incidence,
along with prevalence for all three conditions, peaked
in the 55-59 age group (Figure 2, Supplementary
Figure §3). DALYs demonstrated comparable age and
sex distribution patterns (Supplementary Figure S4,
available at https://weekly.chinacdc.cn/). Overall, the
disease burden for these musculoskeletal conditions
was concentrated in the 40-80 age group.

In China, elevated BMI and impaired renal function
represent the primary risk factors contributing to gout-
related DALYs. Between 1990 and 2023, the
proportion of gout DALYs attributable to high BMI
increased substantially, whereas the contribution from
impaired renal function remained relatively stable
(Figure 3A). For LBP, occupational ergonomic factors
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FIGURE 1. Trends of age-standardized incidence in gout, low back pain, osteoarthritis, and rheumatoid arthritis in China
from 1990 to 2023. (A) Gout; (B) Low back pain; (C) Osteoarthritis; (D) Rheumatoid arthritis.

Abbreviation: APC=annual percentage change.

* P<0.05 indicates that the average annual rate of change during this period was significant.

constituted the largest contributor to DALYs, followed
by elevated BMI and smoking. During this same
period, the contribution of occupational factors
declined, while smoking-attributable DALYs increased
progressively (Figure 3B). Elevated BMI emerged as a
major risk factor for OA, with its proportional
contribution to DALYs rising continuously throughout
the study period (Figure 3C). In contrast, the
proportion of RA-related DALYs attributable to
smoking demonstrated a declining trend (Figure 3D).
Figures 4 and Supplementary Figures S$5-S6
(available at https://weekly.chinacdc.cn/)  present
ARIMA model projections for China’s musculoskeletal
disease burden over the next 20 years, derived from
GBD data. Our forecasts indicate increasing ASIR and
ASPR for gout, OA, and RA, contrasted by a
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substantial decline in LBP rates. Similarly, ASDR is
projected to rise for gout and OA while decreasing for
both LBP and RA. Collectively, these projections
suggest an expanding burden for gout, OA, and RA,
whereas the LBP burden is expected to improve
significantly.

DISCUSSION

This study employed Joinpoint regression and
ARIMA modeling to analyze long-term trends in
incidence, prevalence, and DALYs for gout, LBP, OA,
and RA in China, examining disease burdens across sex
and age groups, associated risk factors, and future

projections. Our analysis demonstrated rising age-
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FIGURE 2. Incidence of gout, low back pain, osteoarthritis, and rheumatoid arthritis by gender and age group in China in
2023. (A) Gout; (B) Low back pain; (C) Osteoarthritis; (D) Rheumatoid arthritis.
Abbreviation: Ul=uncertainty interval.

standardized rates for gout, OA, and RA, whereas LBP
rates declined from 1990 to 2023. These trends align
with prior research and can be attributed to economic

development, increasingly sedentary lifestyles, and
population aging (5). The disease burden concentrates

predominantly in the 40-80 age group, underscoring
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the urgent need for age-targeted prevention policies.
Musculoskeletal — disorders
burdens through pain, stiffness, reduced mobility,

impose  substantial
functional impairment, depressive symptoms, and
considerable economic costs (6). Gout management
relies on urate-lowering medications and lifestyle
modifications. LBP treatment strategies encompass
opioid therapy and surgical intervention, although
concerns regarding overuse persist (7). The long-term
of OA pain

controversial,

efficacy management  remains

frequently  necessitating  surgical
intervention and emphasizing the importance of
preventive approaches. RA treatment involves anti-
rheumatic and analgesic medications, though their
long-term risk-benefit profiles continue to be debated
(8). Non-surgical interventions are often compromised

by poor patient adherence, resulting in suboptimal

outcomes.  Consequently,  prevention  through
comprehensive health education represents a critical
priority.

The next 20-year projections indicate increasing
burdens in ASIR, ASPR, and ASDR for gout, OA, and
RA, requiring policy
Although LBP burden is projected to decline, it will

immediate interventions.
remain substantial. These trends necessitate alignment
of public health strategies with "Healthy China 2030"
objectives (9). Future priorities should emphasize
targeted interventions, including strengthening risk
factor management (addressing high BMI for gout and
OA; improving occupational ergonomics for LBP),
enhancing national health literacy, and implementing
early screening programs for high-risk populations
(males for gout; females for OA and RA). Additionally,
optimizing hierarchical diagnosis and treatment
services for primary care management and enhancing
rehabilitation systems to reduce DALYs are essential.
Integrating  multidisciplinary ~ care  approaches,
including psychological support and long-term follow-
up (10), should aim to reduce incidence, prevalence,
and DALYs while prioritizing sustained patient
management.

This results represents the most comprehensive
GBD-based analysis examining the burden, risk

factors, and future trends of these four musculoskeletal

diseases in China. Several limitations warrant
consideration: ~ potential ~ underestimation  of
intermittent gout due to GBD exclusion of

asymptomatic periods; incomplete risk factor analysis
limited to impaired renal function, high BMI, and

Chinese Center for Disease Control and Prevention

smoking; static predictions that do not account for
future changes in risk factors or policy interventions;
and inherent GBD data collection and modeling
biases. Despite these limitations, our findings provide
valuable evidence to inform prevention and control
strategies.

In conclusion, the burden of gout, OA, and RA in
China has significantly increased, while LBP has
improved, with variations by sex and age. Multifaceted
strategies aligned with "Healthy China 2030" are
essential. These must include strengthening health
literacy and risk factor management (high BMI,
occupational risks), optimizing hierarchical services for
early diagnosis and chronic care, and improving
rehabilitation systems to mitigate this burden.
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SUPPLEMENTARY FIGURE S1. Trends in age-standardized prevalence rates for gout, low back pain, osteoarthritis, and
rheumatoid arthritis in China, 1990-2023. (A) Gout; (B) Low back pain; (C) Osteoarthritis; (D) Rheumatoid arthritis.
Abbreviation: APC=annual percentage change.

* P<0.05 indicates that the average annual rate of change during this period was significant.
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SUPPLEMENTARY FIGURE S2. Trends in age-standardized disability-adjusted life years (DALYs) rates for gout, low back
pain, osteoarthritis, and rheumatoid arthritis in China, 1990-2023. (A) Gout; (B) Low back pain; (C) Osteoarthritis;

(D) Rheumatoid arthritis.
Abbreviation: APC=annual percentage change.

* P<0.05 indicates that the average annual rate of change during this period was significant.
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SUPPLEMENTARY FIGURE S3. Prevalence of gout, low back pain, osteoarthritis, and rheumatoid arthritis by gender and
age group in China in 2023. (A) Gout; (B) Low back pain; (C) Osteoarthritis; (D) Rheumatoid arthritis.

Abbreviation: Ul=uncertainty interval.
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SUPPLEMENTARY FIGURE S4. Disability-adjusted life years (DALYs) rates of gout, low back pain, osteoarthritis, and

rheumatoid arthritis by gender and age group in China in 2023.
(D) Rheumatoid arthritis.
Abbreviation: Ul=uncertainty interval.
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SUPPLEMENTARY FIGURE S5. Projected age-standardized prevalence rates for gout, low back pain, osteoarthritis, and
rheumatoid arthritis in China. (A) Projected results for gout; (B) projected results for low back pain; (C) projected results for
osteoarthritis; (D) projected results for rheumatoid arthritis.
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SUPPLEMENTARY FIGURE S6. Projected age-standardized disability-adjusted life years (DALYSs) rates for gout, low back
pain, osteoarthritis, and rheumatoid arthritis in China. (A) Projected results for gout; (B) projected results for low back pain;
(C) projected results for osteoarthritis; (D) projected results for rheumatoid arthritis.
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