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Background: This study utilized data from the Global Burden of Disease (GBD) to systematically analyze the years lived with
disability (YLDs) and direct economic costs attributable to rheumatoid arthritis (RA), osteoarthritis (OA), neck pain (NP), and low
back pain (LBP) among women aged 15-49 between 1990 and 2021, aiming to inform public health intervention strategies.
Methods: Using GBD 2021 data, we reported the YLDs and age-standardized rates (ASYR) for four major musculoskeletal diseases
(MSD) in women of childbearing age (WCA) from 1990 to 2021. The temporal trends in disease burden were assessed by estimated
annual percentage change (EAPC), and a non-linear frontier model was used to examine the association between the sociodemographic
index (SDI) and disease burden. Additionally, the direct economic burden imposed by the four diseases in WCA was estimated.
Results: In 2021, the YLDs among WCA worldwide due to RA, OA, NP, and LBP were 610,000, 1.61 million, 6.35 million, and
19.51 million, respectively, reflecting increases of 86.8%, 111%, 58%, and 40% compared to 1990. The ASYR for RA and OA
increased by 13.6% and 11.2%, respectively, while the ASYR for NP and LBP slightly decreased. High SDI regions bear the heaviest
burden, but regions with low-middle SDI show a faster growth rate. The global economic burden of these four diseases totaled
$43.66 billion, with LBP accounting for the largest portion ($16.7 billion), and about 80% of the expenditure concentrated in high-SDI
and high-middle SDI countries.

Conclusion: MSD pose a persistent and growing health and economic challenge for WCA, with RA and OA showing a clear trend
toward younger age groups. Although the ASYR for LBP has decreased, its absolute disability burden has still increased due to
population growth. High-income countries bear the majority of the economic cost, reflecting the unequal distribution of global health
resources.

Keywords: global burden of disease, women of childbearing age, musculoskeletal diseases, years lived with disability, economic
burden

Introduction

Musculoskeletal disorders represent a leading cause of global disability, affecting over 1.63 billion individuals. Among
these, neck pain (NP), low back pain (LBP), osteoarthritis (OA), and rheumatoid arthritis (RA) are particularly
prevalent."? These conditions not only compromise patients’ quality of life and work productivity but also impose
a substantial burden on healthcare systems globally, ranking as primary contributors to disability-adjusted life years
(DALYs).? Recent studies indicate a continuous rise in both the incidence and disability burden associated with these
disorders.*”” Notably, women of childbearing age (WCA) exhibit unique epidemiological characteristics and health
outcomes, rendering this demographic a critical focus of global health research.®
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NP and LBP are characterized by an early onset, profoundly impacting patients’ functional capacity and well-being.
Their etiology is closely associated with lifestyle factors, such as prolonged sitting and poor posture, as well as
psychological determinants, including stress and chronic pain mechanisms.”'° The prevalence of NP and LBP is
significantly higher in women than in men,®’ particularly during reproductive years and post-menopause. This disparity
is likely attributable to fluctuations in the female physiological cycle and heightened pain sensitivity.!' Regarding OA,
a degenerative condition, its burden is exacerbated by population aging and rising obesity rates.'” Conversely, RA,
a chronic autoimmune disorder involving systemic inflammation and multi-joint damage, severely diminishes quality of
life and escalates healthcare costs.'® The elevated incidence and disability burden of these conditions among women are
driven by gender-specific disparities, primarily stemming from hormonal fluctuations (eg, variations in estrogen and
progesterone), differences in immune function, and societal role expectations.'''*'*> Furthermore, the post-menopausal
decline in estrogen levels further aggravates the risk and severity of these diseases.'®™'®

Beyond their profound impact on individual health, musculoskeletal disorders impose significant economic strains on
healthcare systems, a burden that is particularly acute among WCA. Direct medical costs—encompassing diagnosis,
treatment, and rehabilitation—substantially escalate financial pressures on individuals, families, and society at large.
Consequently, a comprehensive understanding of the global burden and economic implications of musculoskeletal
disorders within this demographic is imperative for effective healthcare resource allocation and evidence-based policy
formulation across diverse regions.

The Global Burden of Disease (GBD) study offers vital data for assessing disability burdens across diverse
populations by systematically estimating the incidence of diseases, injuries, and risk factors, stratified by age, sex,
region, and Socio-demographic Index (SDI). However, to date, there remains a paucity of focused research regarding the
global burden, temporal trends, and economic costs of common musculoskeletal disorders, specifically RA, OA, NP, and
LBP. To address this gap, the present study leverages the GBD 2021 database to analyze the burden of these four
conditions among women aged 1549 years globally. Specifically, we aim to: (1) investigate the global epidemiological
characteristics and analyze long-term trends and variations across multiple levels (global, regional, national, and by SDI);
and (2) integrate supplementary databases to evaluate the direct economic costs associated with musculoskeletal
disorders in WCA. These findings will provide a robust scientific basis for formulating precise public health policies
at global, regional, and national levels to mitigate the burden of musculoskeletal diseases in this vulnerable population.

Methods

Data Sources and Definitions

GBD data are collected through systematic assessments of various surveys, censuses, civil registrations, population
monitoring, and other health-related data sources. After data collection, DisMod-MR 2.1 (a Bayesian meta-regression
tool) is used to assess and adjust for bias risks in each data source using standardized statistical methods. Detailed
methods regarding data collection, processing, and generation are extensively described in the GBD 2021 study,'® with
related publicly available estimated figures accessible at http://ghdx.healthdata.org/gbd-results-tool. The disability and

prevalence data used in this study are from the GBD 2021 dataset, which covers global disease burden data for 204
countries and territories from 1990 to 2021, involving 811 locations, 371 diseases and injuries, and 88 risk factors.'>?°
The GBD study divides 204 countries and territories into 21 regions, further categorized into 7 super-regions. This study
extracts years lived with disability (YLDs) and prevalence data for women aged 15-49 in RA, OA, NP, and LBP,
categorized by age groups (15-19, 20-24, 25-29, 30-34, 35-39, 4044, 4549 years), with specific data download

details in Supplementary Method 1. Moreover, healthcare expenditure data for four common musculoskeletal diseases

among WCA are available at https://vizhub.healthdata.org/dex/, with ICD codes and case definitions provided in

Supplementary Methods 2-3.

Statistical Analysis
To adjust for age structure differences among populations, we calculated the age-standardized YLD rate (ASYR) using
the direct standardization method based on the global standard population defined in the GBD 2021 study. This method
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assumes that YLDs are the weighted sum of independent Poisson random variables.>'** All rates are calculated per
100,000 population, with the 95% uncertainty interval (UI) computed for each variable to reflect the uncertainty of the
estimates. Furthermore, to assess the temporal trends in disability burden among WCA, we calculated the estimated
annual percentage change (EAPC) and its 95% confidence interval (CI). When both the EAPC and its 95% CI are greater
than zero, it indicates an increasing trend in disease burden; when both are less than zero, it indicates a decreasing trend;
if the 95% CI of the EAPC includes zero, it suggests that the disability burden remained stable during the period.**** The
specific calculation method for the EAPC is described in Supplementary Method 4.

To assess the relationship between sociodemographic development levels and the burden of four musculoskeletal
diseases among WCA, we utilized frontier analysis to construct a nonlinear frontier model, which describes the optimal
YLD burden achievable by a country or region at a certain development level. We define “effective difference” as the
absolute gap between the ASYR caused by RA, OA, NP, and LBP in WCA and the frontier model, thereby revealing the
potential for health improvements not yet achieved by specific countries or regions at their current development levels
(see Supplementary Method 5). Additionally, we investigated the correlation between SDI and ASYR across 21 regions

through Spearman correlation analysis.*’

We used extrapolation to estimate the economic costs of four common musculoskeletal diseases among WCA in
various countries for 2021, a method widely applied in previous economic analyses.”®° Initially, we calculated the
direct medical expenditures for each disease case in seven age groups in the United States for 2021 (ages 15-19, 20-24,
25-29, 30-34, 35-39, 40-44, and 45-49 years). Subsequently, by comparing the total medical expenditures of each
country with those of the United States, we estimated a correction factor.*” Lastly, we multiplied the number of women
with musculoskeletal diseases in each age group in various countries by the cost of medical expenditures per case in the
United States, then multiplied by the correction factor, to estimate the economic burden of these four common diseases in
each country. Detailed analytical methods are described in Supplementary Method 6. Data analysis and visualization

were performed using R statistical software (version 4.4.0). The R packages utilized in the analysis included “dplyr”,
“tidyverse”, “data.table”, “ggplot2”, and “maps”. Statistical significance was set at a P-value of less than 0.05.

Results

Global Burden and Temporal Trends

In 2021, the global YLDs for WCA caused by RA reached 606,536 (95% UI 397,295-893,380), an increase of 86.8%
since 1990, with an estimated annual growth rate of 2.15% (95% CI 2.05-2.25). The YLDs associated with OA were
1.61 million (0.75-3.24), growing 1.11 times since 1990, with an EAPC of 2.67% (2.48-2.86). The YLDs associated
with NP and LBP were 6.35 million and 19.51 million respectively in 2021, with estimated annual growth rates of 1.47%
and 1.18%. Regarding age-standardized rates, the 2021 ASYRs for RA and OA were 30.22 and 77.86 per 100,000
respectively, increasing by 13.6% and 11.2% since 1990. In contrast, the YLDs caused by NP and LBP showed
a declining trend from 1990 to 2021, with their EAPCs being —0.05% (—0.13 to 0.04) and —0.28% (—0.34 to —0.22)
respectively (Tables 1-2 and Tables S1-S2).

Regional Burden and Temporal Trends

The four musculoskeletal disorders exhibited the highest burden of YLD in middle SDI quantiles. Apart from NP, the
ASYR of the other three musculoskeletal diseases increased with rising SDI. In 2021, the heaviest ASYR burden among
WCA caused by RA was in the high SDI quantiles (39.52 per 100,000), followed by the high-middle SDI quantiles
(35.05 per 100,000). However, from 1990 to 2021, the fastest average annual growth rate was in the low-middle SDI
quantiles (EAPC = 0.96%), while the growth rate was the slowest in the middle SDI quantiles (EAPC = 0.60%). Similar
to RA, OA posed the greatest burden on WCA in the high SDI quantiles (85.79 per 100,000), with a slower growth rate
(EAPC = 0.49%). Regarding the burden of NP in WCA, except for a 0.08% annual decline in the high-middle SDI
quantiles over the past 32 years, the other SDI quantiles remained stable or showed slight increases. From 1990 to 2021,
the burden of LBP on WCA showed a declining trend across all five SDI quantiles, with the fastest decline in the high-
middle SDI quantiles (EAPC = —0.31%) (Tables 1-2 and Figure S1).

International Journal of Women’s Health 2026:18 https: 3


https://www.dovepress.com/article/supplementary_file/597468/Supplementary%20Material_1.pdf
https://www.dovepress.com/article/supplementary_file/597468/Supplementary%20Material_1.pdf
https://www.dovepress.com/article/supplementary_file/597468/Supplementary%20Material_1.pdf
https://www.dovepress.com/article/supplementary_file/597468/Supplementary%20Material_1.pdf
https://www.dovepress.com/article/supplementary_file/597468/Supplementary%20Material_1.pdf
https://www.dovepress.com/article/supplementary_file/597468/Supplementary%20Material_1.pdf

:sdyyy

81:9707 YIE2H S,USWIOAA JO [eunof [euopeulau)

Table | In 2021, years Lived with Disability for Women of Reproductive Age Globally, Caused by Rheumatoid Arthritis, Osteoarthritis, Neck Pain, and Low Back Pain, Categorized by

SDI and Region, Along with Estimated Annual Percentage Changes from 1990 to 2021

Location Years Lived with Disability
Rheumatoid Arthritis Osteoarthritis Neck Pain Low Back Pain
2021 EAPC (%) 2021 EAPC (%) 2021 EAPC (%) 2021 EAPC (%)
Global 606536 2.15 (2.05, 2.25) 1,608,890 2.67 2.48, 2.86) 6,354,071 1.47 (1.4, 1.54) 19,512,560 1.18 (1.14, 1.22)
(387,295,893,380) (749,285,3,242,533) (3,971,382,9,589,428) (13,648,548,26,571,084)
SDI quantile
High SDI 108036 (71,002,157,320) 1.09 (0.98, 1.2) 263,540 (121,176,535,041) 1.22 (1.04, 1.41) 908,199 (566,491,1,372,499) 0.37 (0.31, 0.43) 3,393,164 (2,410,723,4,553,222) 0.07 (0.04, 0.11)
High-middle SDI 123928 (79,505, 180,626) 1.69 (1.5, 1.89) 331,105 (152,754,667,580) 241 (2.11,27) 1,143,368 (708,317,1,738,517) 0.72 (0.59, 0.84) 3,117,430 (2,173,404,4,242,895) 0.36 (0.26, 0.45)
Middle SDI 220863 2.37 (2.22,251) 568,111 (266,030,1,142,097) 326 (3, 3.52) 2,096,437 1.56 (1.46, 1.66) 5,606,334 (3,924,576,7,636,153) 1.36 (1.28, 1.44)
(140,586,324,774) (1,304,775,3,188,789)
Low-middle SDI 118837 (76,518,176,014) 328 (3.22,3.34) 325,068 (151,173,657,550) 3.28 (3.19, 3.38) 1,397,060 (877,447,2,092,310) 2.27 (2.13,2.4) 5,011,664 (3,488,787,6,863,269) 1.99 (1.94, 2.03)
Low SDI 34481 (21,467,51,571) 3.63 (3.5, 3.77) 119,876 (56,259,242,601) 3.47 (3.38, 3.56) 803,642 (498,135,1,187,883) 3.1 (2,99, 3.21) 2,366,674 (1,637,819,3,218,418) 2.77 (2.73, 2.81)

Central Europe, Eastern Europe,
and Central Asia

40695 (26,265,59,640)

0.99 (0.86, 1.12)

95,720 (43,528,198,069)

0.84 (0.56, I.11)

352,951 (217,608,534,475)

~0.05 (~0.18, 0.08)

1,488,662 (1,035,101,2,035,154)

-0.19 (-0.31, -0.07)

Central Asia

9909 (6413,14,233)

3.09 (3.03, 3.16)

17,514 (8065,36,325)

321 (2.88, 3.54)

76,202 (46,968,115,632)

1.53 (1.42, 1.64)

276,267 (192,034,375,672)

1.58 (1.45, 1.7)

Central Europe

10155 (6493,15,184)

037 (0.28, 0.45)

25,850 (11,643,53,771)

0.4 (0.2, 0.6)

91,816 (56,498,138,920)

~0.44 (-0.53, ~0.35)

473,008 (329,136,647,427)

~0.59 (-0.68, ~0.51)

Eastern Europe 20631 (13,324,30,132) 0.6 (041, 0.8) 52,356 (23,740,108,687) 049 (0.14, 0.84) 184,933 (113,357,283,552) ~0.35 (~0.53, -0.18) 739,388 (515,763,1,011,926) ~0.42 (~0.58, ~0.25)
High-income 107497 (70,834,156,730) | 1.05(0.92, 1.18) | 258,537 (119,145,524,411) 1.12 (0.93, 1.3) 870,903 (542,351,1,315,843) 0.04 (-0.02, 0.11) 3,463,375 (2,458,865,4,643,138) 0.03 (-0.01, 0.07)
Australasia 3471 (2150,5258) 1.9 (1.75, 2.04) 7371 (3521,15,290) 1.71 (155, 1.88) 12,235 (7573,18,430) 0.94 (0.86, 1.01) 142,625 (99,756,194,532) 0.78 (0.76, 0.79)
High-income Asia Pacific 16800 (10,837,24,740) | 0.46 (0.34, 0.57) 53,629 (24,699,108,274) 1.13 (0.87, 1.4) 121,026 (75,224,185,272) ~0.36 (041, -0.32) 641,293 (446,987,878,879) ~0.63 (~0.68, ~0.59)
High-income North America 36432 (24,632,51,447) 133 (115, 1.51) 89,015 (41,435,181,625) 1.05 (0.85, 1.24) 292,876 (179,995,440,707) 0.15 (0, 0.29) 1,213,301 (867,613,1,596,441) 0.19 (0.14, 0.24)
Southern Latin America 8748 (5465,13,025) 2.82 (2.69, 2.96) 15,899 (7280,32,619) 1.9 (1.84, 1.97) 49,691 (30,818,75,917) 125 (1.22, 1.27) 276,152 (192,216,374,965) 121 (1.14, 1.28)
Western Europe 42046 (27,140,61,565) 0.76 (0.61, 0.9) 92,622 (42,928,188,416) 1.02 (0.82, 1.22) 395,075 (244,159,598,216) ~0.04 (-0.09, 0.01) 1,190,003 (839,553,1,600,705) ~0.02 (0.1, 0.05)
Latin America and Caribbean 85496 (56,113,124,535) | 2.86 (2.69, 3.03) 126,851 (58,893,255,822) 3.16 (3, 3.33) 585,825 (364,421,882,807) 161 (1.52, 1.71) 1,882,415 (1,313,980,2,572,575) 1.69 (1.61, 1.78)
Andean Latin America 14860 (9753,21,527) 4.06 (3.99, 4.12) 14,552 (6793,29,517) 3.4 (3.34, 3.45) 58,794 (36,158,88,457) 2.18 (2.15, 2.22) 128,521 (88,603,175,670) 219 (2.16, 2.22)
Caribbean 3371 (2169,5047) 198 (1.75, 2.21) 9389 (4398,19,101) 22 (199, 2.41) 40,618 (24,998,61,200) 101 (091, 1.1) 100,701 (69,716,135,985) 1.05 (0.95, 1.15)
Central Latin America 43840 (28,578,64,667) 3.13 (2.85, 3.41) 53,491 (24,741,108,059) 341 (322, 3.6) 248,969 (154,443,372,445) 1.81 (1.7, 1.93) 833,738 (583,418,1,136,593) 1.79 (1.72, 1.86)
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Tropical Latin America 23425 (15293,34,517) | 2.05(1.92,2.18) 49,418 (22,962,99,201) 3.06 (2.9, 3.23) 237,444 (147,505,358,448) 139 (1.26, 1.52) 819,455 (574,886,1,114,165) 161 (1.5, 1.73)
North Africa and Middle East 45654 (29,771,66,316) | 4.18 (4.14, 421) 106,252 (49,143,212,278) 4.09 (4.06,4.13) | 946,519 (595,071,1,446,958) 2.85 (2.78, 2.91) 1,957,256 (1,363,561,2,648,984) 2.55 (2.43, 2.67)
South Asia 133091 (84,547,197,956) | 3.46 (3.35,3.57) | 365778 (170,736,735397) | 3.59 (3.44,3.75) | 932,594 (575,010,1,424,699) 221 (175, 2.67) 4,793,729 (3,342,819,6,527,975) 199 (1.9, 2.08)
Southeast Asia, East Asia, 161668 1.67 (142, 1.92) | 537,555 (251,572,1,091,835) | 2.98 (2.62, 3.34) 1,673,920 1.05 (0.8, 1.22) 3,743,166 (2,601,714,5,110,600) 0.67 (0.55, 0.8)
and Oceania (103,032,239,552) (1,029,603,2,558,756)

East Asia 142939 (91,603,211,349) | 1.57 (1.3, 1.83) 409,721 (192,120,829.456) | 2.89 (2.47,3.31) | 1,119,806 (688,937,1,704,831) 0.72 (0.52, 0.93) 2,193,208 (1,533,564,2,991,447) 0.1 (-0.07, 0.27)
Oceania 311 (193,484) 3.4 (3.36, 3.43) 2254 (1065,4680) 3.68 (3.6, 3.76)

9364 (5809,14,037)

2.93 (2.89, 2.98)

26,680 (18,533,36,029)

291 (2.85,2.97)

Southeast Asia 18417 (11,311,28,226) 2.6 (248, 2.73) 125,580 (58,766,255,932) 3.3 (3.11,349) 544,751 (338,581,838,877) 1.85 (1.73, 1.98) 1,523,279 (1,049,601,2,097,277) 1.76 (1.65, 1.86)
Sub-Saharan Africa 32435 (20,472,47,835) 2.96 (2.94,2.98) 118,195 (55,054,237,938) 3.66 (3.63, 3.68) 991,358 (616,176,1,465,278) 3.15 (3.14, 3.17) 2,183,956 (1,504,821,2,971,262) 2.97 (2.94, 3)
Central Sub-Saharan Africa 3782 (2304,5718) 3.83 (3.76, 3.89) 14,442 (6732,29,534) 3.53 (3.5, 3.57) 108,906 (67,632,160,151) 3.28 (3.28, 3.29) 264,495 (182,700,362,867) 3.13 (3.1, 3.1¢)

Eastern Sub-Saharan Africa

9127 (5592,14,088)

3.52 (342, 3.62)

41,321 (19,336,83,400)

3.57 (3.46, 3.67)

263,732 (163,574,393,337)

3.05 (2.96, 3.14)

873,256 (602,947,1,192,464)

2.89 (287, 2.92)

Southern Sub-Saharan Africa

8516 (5634,12,271)

131 (1.14, 1.48)

12,473 (5689,25,453)

2.54 (234, 2.75)

88,099 (55,485,130,648)

1.74 (1.61, 1.87)

153,523 (106,256,209,129)

1.56 (1.45, 1.67)

Western Sub-Saharan Africa

11010 (6756,16,516)

421 (4.14,429)

49,959 (23,330,100,974)

4.13 (4.06, 4.19)

530,621 (328,432,779,039)

3.48 (3.46, 3.51)

892,683 (613,410,1,209,554)

3.3 (3.24,3.37)

Notes: The values in parentheses in the 2021 column represent the 95% uncertainty intervals, while the values in parentheses in the EAPC column represent the 95% confidence intervals.
Abbreviation: EAPC, estimated annual percentage changes.
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Table 2 In 2021, Age-Standardized Years Lived with Disability Rate for Women of Reproductive Age Globally, Caused by Rheumatoid Arthritis, Osteoarthritis, Neck Pain, and Low
Back Pain, Categorized by SDI and Region, Along with Estimated Annual Percentage Changes from 1990 to 2021

Location Age-Standardized Years Lived with Disability Rate
Rheumatoid Arthritis Osteoarthritis Neck Pain Low Back Pain
2021 EAPC (%) 2021 EAPC (%) 2021 EAPC (%) 2021 EAPC (%)
Global 30.22 (19.16,45.39) 0.51 (0.48, 0.55) 77.86 (36.07,159.26) 0.53 (0.44, 0.63) 319.13 (166.2,554.83) —0.05 (-0.13, 0.04) 984.82 (606.16,1469.53) —0.28 (—0.34, —0.22)
SDI quantile
High SDI 39.52 (25.46,58.13) 0.65 (0.59, 0.72) 85.79 (39.84,176.76) 0.49 (0.41, 0.57) 348.73 (182.1,602.41) 0.02 (—0.06, 0.1) 1317.67 (843.27,1907.7) —0.26 (0.3, —0.23)

High-middle SDI

35.07 (21.75,53.08)

0.72 (0.69, 0.76)

82.12 (37.86,168.4)

0.67 (0.57, 0.77)

336.6 (173.76,587.96)

~0.08 (-0.13, —0.02)

948.45 (583.08,1421.12)

~0.31 (-0.42, -0.21)

Middle SDI

33.57 (21.1,50.5)

0.6 (0.57, 0.64)

81.26 (37.64,165.87)

0.62 (051, 0.73)

323.42 (166.65,564.9)

~0.03 (0.1, 0.04)

875.59 (534.18,1312.36)

~0.12 (0.2, —0.04)

Low-middle SDI

24.46 (15.44,37.08)

0.96 (0.87, 1.05)

71.26 (33.06,145.15)

0.58 (051, 0.65)

285.63 (148.28,497.16)

-0.01 (-0.17, 0.15)

1018.56 (621.11,1536.76)

~021 (-0.26, -0.15)

Low SDI

14.48 (8.77,22.56)

0.62 (0.5, 0.73)

59.8 (28.08,121.39)

039 (0.34, 0.43)

33007 (169.99,572.86)

0.09 (0, 0.19)

947.25 (580.84,1416.13)

~02 (-0.23, -0.18)

Central Europe, Eastern Europe, and Central Asia

35.55 (22.23,53.31)

0.88 (0.85, 0.91)

75.02 (33.89,156.86)

0.41 (0.35, 0.46)

333.85 (169.11,593.53)

—0.01 (-0.02, -0.01)

1385.67 (858.21,2062.79)

~0.15 (-0.17, 0.14)

Central Asia

39.19 (23.64,59.75)

1.4 (1.33, 1.46)

70.48 (31.94,147.27)

0.57 (0.52, 0.63)

307.57 (153.21,543.65)

001 (0.01, 001)

1115.09 (690.41,1661.12)

0 (-0.02, 0.01)

Central Europe

3275 (19.93,50.5)

0.68 (0.66, 0.71)

70.94 (32.33,148.08)

049 (0.47, 0.51)

325.9 (165.46,577.67)

0.03 (0.03, 0.03)

1670.25 (1038.16,2490.03)

~0.11 (-0.12, -0.1)

Eastern Europe

35.11 (21.83,52.46)

0.82 (0.77, 0.87)

79.05 (35.54,166.4)

037 (0.28, 0.46)

351.72 (176.09,627.47)

0.01 (0.01, 0.02)

1371.43 (847.73,2046.73)

~0.05 (~0.08, ~0.02)

High-income

39.96 (25.77,58.8)

0.73 (0.67, 0.79)

84.48 (39.25,174.41)

0.44 (037, 0.51)

341.09 (176.69,589.53)

~0.16 (~0.25, ~0.06)

1368.65 (874.99,1990.97)

~0.16 (~0.19, ~0.12)

Australasia

43.55 (23.7,71.16)

0.82 (0.72, 0.93)

85.51 (39.75,174.65)

0.38 (0.36, 0.4)

162.66 (80.52,292.87)

~0.04 (-0.11, 0.02)

1892.02 (1177.6,2832.22)

~0.19 (~0.24, ~0.15)

High-income Asia Pacific

35.93 (21.74,55.57)

0.49 (0.42, 0.55)

93.16 (42.59,193.76)

0.7 (0.46, 0.94)

290.78 (148.73,512.29)

~0.04 (-0.05, —0.02)

1551.35 (954.87,2324.74)

~0.3 (-0.33, —0.26)

High-income North America

40.42 (26.58,58.3)

0.97 (0.85, 1.09)

91.61 (42.84,188.14)

0.51 (0.39, 0.64)

337.91 (171.73,596.65)

~0.17 (-0.34, 0)

1391.46 (925.38,1947.09)

~0.13 (0.2, ~0.06)

Southern Latin America

47.65 (27.35,75.69)

1.4 (133, 1.56)

82.85 (38.43,170.99)

035 (0.32, 0.37)

277.8 (139.77,488.63)

0(0, 0

1544.37 (949.54,2322.49)

~0.03 (-0.09, 0.03)

Western Europe

39.56 (24.71,59.86)

0.49 (0.46, 0.52)

74.78 (34.97,154.02)

027 (0.25, 0.3)

387.86 (202.3,657.22)

~0.19 (-0.29, -0.1)

1203.12 (745.79,1795.66)

~0.11 (-0.13, -0.09)

Latin America and Caribbean

52.14 (33.26,77.03)

0.84 (0.78, 0.89)

75.31 (35.05,154.51)

0.48 (0.47, 0.49)

363.67 (185.22,637.47)

~0.09 (-0.14, —0.04)

1169.49 (720.6,1746.2)

~0.02 (-0.04, 0)

Andean Latin America

85.01 (52.12,129.76)

168 (159, 1.76)

85.27 (39.5,175.85)

0.4 (0.42, 0.47)

335.54 (168.86,590.3)

001 (0, 001)

736.5 (448.17,1110.41)

001 (-0.02, 0.05)

Caribbean

27.43 (16.43,42.96)

0.72 (0.62, 0.83)

74.82 (34.69,155.07)

032 (03, 0.34)

333.84 (169.65,591.95)

0(0,0)

828.29 (511.92,1234.35)

0.02 (-0.01, 0.04)

Central Latin America

63.06 (39.75,93.91)

0.81 (0.68, 0.94)

75.76 (34.97,155.18)

0.48 (0.46, 0.5)

362.07 (185.04,632.4)

~0.01 (-0.01, —0.01)

1213.43 (746.22,1813.48)

~0.04 (-0.09, 0.02)

Tropical Latin America

36.71 (22.71,55.23)

028 (0.2, 0.36)

72.46 (33.89,148.25)

051 (0.5, 0.52)

379.65 (190.9,664.66)

-021 (-0.33, -0.08)

1312.49 (807.43,1967.7)

0 (-0.01, 0.02)

North Africa and Middle East

28.36 (17.74,42.86)

132 (1.24, 1.4)

67.05 (30.86,136.97)

0.61 (0.57, 0.64)

588.7 (302.37,1009.32)

~0.02 (~0.04, 0)

1222.61 (753.74,1835.17)

0 (-0.02, 0.01)

|e 32 oey



81:9707 Y3[edH S,USWOAA JO [BUINO[ [BUOIIBUIRIU|

:sdyyy

South Asia

27.74 (17.08,42.49)

0.98 (0.84, 1.13)

80.51 (37.18,164.55)

0.75 (0.63, 0.87)

193.57 (98.95,343.25)

~0.25 (-0.73, 0.23)

993.5 (603.88,1495.84)

~0.38 (-0.48, 0.27)

Southeast Asia, East Asia, and Oceania

27.64 (16.99,41.99)

036 (0.29, 0.43)

82.55 (38.7,167.85)

0.66 (0.53, 0.79)

292.76 (149.48,512.2)

~0.1 (-0.13, ~0.07)

676.2 (412.14,1018.66)

~0.32 (-0.46, 0.18)

East Asia 36.83 (22.63,55.84) 0.5 (0.49, 0.61) 90.94 (42.92,184.36) | 074 (0.59, 0.89) | 294.63 (150.27,516.86) | —0.15 (-0.19, —0.11) 608.12 (370.01,917.2) ~0.58 (~0.77, —0.4)
Oceania 936 (5.1,15.42) 0.48 (0.43, 0.52) 7447 (34.74,153.84) | 03 (0.26,0.34) | 282.56 (141.28,496.53) 0.01 (0.01, 0.02) 796.49 (485.05,1207.59) 0.05 (0.02, 0.07)
Southeast Asia 9.71 (5.61,15.66) 0.73 (0.69, 0.77) 63.64 (29.57,129.68) | 0.56 (0.5, 0.56) | 288.23 (145.73,506.74) 0.04 (0.03, 0.04) 81125 (492.02,1221.96) 0.04 (0.03, 0.06)

Sub-Saharan Africa

13.42 (8.27,20.37)

~0.15 (-0.17, -0.13)

58.54 (27.12,119.37)

034 (0.33, 0.35)

400 (204.61,691.32)

0.07 (0.06, 0.07)

855.75 (525.19,1284.8)

~0.1 (-0.11, -0.08)

Central Sub-Saharan Africa

13.61 (7.14,22.35)

0.58 (0.5, 0.66)

60.73 (27.74,124.55)

0.12 (0.05, 0.19)

376.04 (190.7,653.15)

0.04 (0.03, 0.04)

888.59 (543.24,1339.07)

0.1 (-0.12, ~0.07)

Eastern Sub-Saharan Africa

10.09 (5.89,15.89)

0.44 (0.37, 0.5)

55.77 (25.98,113.84)

0.4 (0.39, 0.42)

284.3 (144.84,503.19)

0 (-0.04, 0.05)

903.16 (554.24,1353.39)

~0.13 (-0.14, —0.12)

Southern Sub-Saharan Africa

39.63 (25.1,59.29)

~0.58 (~0.68, ~0.48)

62.84 (28.76,130.37)

028 (0.26, 0.3)

412.28 (209.92,716.89)

~0.04 (~0.04, —0.04)

716.3 (439.01,1078.09)

~0.19 (-0.23, -0.15)

Western Sub-Saharan Africa

10.61 (6.34,16.35)

0.75 (0.65, 0.85)

59.32(27.72,121.34)

0.38 (0.35, 0.41)

507.59 (260.97,876.11)

0.06 (0.05, 0.06)

833.58 (510.14,1252.1)

~0.09 (-0.14, —0.05)

Notes: The values in parentheses in the 2021 column represent the 95% uncertainty intervals, while the values in parentheses in the EAPC column represent the 95% confidence intervals.
Abbreviation: EAPC, estimated annual percentage changes.
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In 2021, the regions with the lowest YLDs from four types of musculoskeletal disorders in WCA were in Oceania, while the
highest burdens were observed in East Asia, South Asia, and North Africa and Middle East. In terms of ASYR, RA, OA, NP, and
LBP caused the greatest disability burden respectively in Andean Latin America (85.01 per 100,000), High-income Asia Pacific
(91.61 per 100,000), North Africa and Middle East (588.7 per 100,000), and Australasia (1892.02 per 100,000). Between 1990
and 2021, the High-income Asia Pacific, Central Europe, and Eastern Europe experienced the quickest increase in YLDs from
musculoskeletal diseases among WCA, with sub-Saharan Africa exhibiting a slower average annual growth rate (Tables 1-2).

National Burden and Temporal Trends

In 2021, the highest YLDs caused by musculoskeletal disorders among WCA were recorded in China, India, and the United
States. However, significant geographical differences exist in the ASYR. The highest ASYR for RA, OA, NP, and LBP
were observed in Peru (111.54 per 100,000), Taiwan (a province of China) (108.76 per 100,000), Iran (659.53 per 100,000),
and New Zealand (2004.9 per 100,000), respectively. From 1990 to 2021, the fastest increase in YLDs due to musculoske-
letal disorders among WCA in the Middle East was observed, particularly in Qatar, the United Arab Emirates, and Kuwait.
In Equatorial Guinea, WCA show the greatest annual increase in ASYR due to RA and OA, while the highest annual
increases in ASYR for NP and LBP are found in Finland and Sweden, respectively (Table S3-S4 and Figures 1-2).

Analysis by Time, Age, and Region

The crude YLD rate for RA in women aged 30-34 showed the most significant increase, rising from 25.95 per 100,000 in
1990 to 30.46 in 2021, an increase of 17.36%. In women under 30, OA did not contribute to the YLD burden; however,
in women aged 3049, the YLDs caused by OA remained stable, at about 10%. The YLD burden caused by NP
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Figure | Age-standardized YLD rates among women of childbearing age caused by rheumatoid arthritis (A), osteoarthritis (B), neck pain (C), and low back pain (D) in 2021.
Abbreviation: YLD, years lived with disability.
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Figure 2 Estimated annual percentage change in age-standardized YLD rates among women of childbearing age caused by rheumatoid arthritis (A), osteoarthritis (B), neck
pain (C), and low back pain (D) from 1990 to 2021.
Abbreviation: YLD, years lived with disability.

decreased in women aged 20-39, while it increased by 3.1% in women aged 45-49 over these 32 years. Moreover, all
childbearing age groups saw a significant reduction in the YLD burden from LBP, particularly in the 30-34 age group,
where the reduction was most pronounced (—13.57%) (Figure 3).

The study results indicate that there are significant age-related differences in the disability burden caused by various types
of musculoskeletal disorders among WCA. Among WCA in each age group, the highest proportion of YLDs is caused by
LBP, followed by NP, OA, and RA. It is important to note that OA typically does not occur in individuals under 30 years old,
hence the proportion of YLDs due to OA is zero in the 15-29 age group. Additionally, as age increases, the proportion of
YLDs caused by RA and OA gradually rises, whereas in 2021, YLDs related to NP peaked in the 30—34 age group, and those
caused by LBP progressively decreased with age. Compared to 1990, in 2021, the proportion of disability burden caused by
RA, OA, and NP among WCA in all age groups has increased (Figures 4-5 and Table S5).

Frontier Analysis

Between 1990 and 2021, except for NP, the ASYR of other musculoskeletal disorders in WCA were positively correlated
with SDI (Figure 6). Frontier analysis across 204 countries and territories indicated that ASYR associated with RA and
OA in WCA increase with rising SDI, while YLDs related to NP tend to decrease as SDI increases (Figure S2).
Regarding the YLD burden caused by RA, in 2021, WCA in low SDI countries such as Somalia, Niger, Chad, Papua
New Guinea, and Timor-Leste showed the smallest effective difference from the frontier; while the largest gaps were
seen in countries like Peru, Kuwait, and Mexico. In terms of YLD burden caused by OA in WCA, African countries with
low SDI such as Somalia, Niger, and Burundi are closest to the frontier, while high SDI Asian countries or territories like
Taiwan (a province of China), South Korea, and Singapore exhibit larger effective differences. The YLD burden

International Journal of Women’s Health 2026:18 https: 9
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Figure 3 Crude YLD rates among women of childbearing age by age group caused by rheumatoid arthritis (A), osteoarthritis (B), neck pain (C), and low back pain (D) in
1990 and 2021.
Abbreviation: YLD, years lived with disability.
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Figure 4 Stacked bar chart of disability burden caused by four common musculoskeletal disorders among women of childbearing age globally in 2021.
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Figure 5 Heatmap of disability burden caused by four common musculoskeletal disorders among women of childbearing age across global and 21 regions in 2021.

associated with NP and LBP follows a similar trend, where the burden related to NP among WCA in Iran is furthest from
the frontier, while New Zealand shows the largest effective difference in LBP-related disability burden among such
women (Figure 7 and Table S6).

Economic Burden

In 2021, the direct economic burden attributed to RA, OA, NP, and LBP among WCA worldwide was respectively
$8.25 billion (95% UI: 6.42-10.31 billion), $5.07 billion (4.21-6.02 billion), $13.64 billion (7.94-22.00 billion), and
$16.7 billion (12.71-21.46 billion). There is significant inequality in the geographic and socioeconomic distribution of
the economic burden caused by these four diseases: WCA in high and high-middle SDI regions bear over 80% of the
direct global economic burden, while those in low SDI regions account for less than 1% (see Table 3). LBP causes the
highest direct costs among WCA in high SDI quintiles, amounting to $8.39 billion, which represents 50% of the global
burden. The other three musculoskeletal disorders mainly impose a substantial economic strain on WCA in high-middle
SDI quintiles. Geographically, aside from OA, which imposes the highest economic burden on women in High-income
regions (50.78%), the remaining three conditions predominantly affect women in Southeast Asia, East Asia, and Oceania.
Specifically, the direct economic burdens of RA, OA, and NP are most significant in East Asia, High-income North
America, South Asia, and Western Europe; whereas the economic impact of LBP is primarily concentrated in High-
income North America ($7.21 billion), East Asia ($4.9 billion), South Asia ($2.1 billion), and Western Europe
($0.6 billion). In comparison, the direct economic burdens caused by WCA in Oceania, Sub-Saharan Africa, and the
Caribbean are relatively smaller. At the national level, the countries with the greatest economic burden on WCA due to
RA, OA, and NP are China, the United States, India, Japan, Brazil, and Germany; for LBP, the United States faces the
highest economic costs ($7.16 billion), followed by China, India, Japan, Brazil, and Germany (Table S7-S14).
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Figure 6 Relationship between age-standardized YLDs rates and socio-demographic index (SDI) for rheumatoid arthritis (A), osteoarthritis (B), neck pain (C), and low
back pain (D) among women of childbearing age across 21 regions from 1990 to 2021. Each point represents the observed ASYR value for a specific region in a given year,
while the solid line indicates the expected value calculated based on SDI and disease rate models for all regions. Points above the solid line indicate regions with disease
burdens higher than expected, whereas points below the line indicate lower-than-expected burdens.

Abbreviation: YLD, years lived with disability.

Discussion

Our analysis reveals that over the past 32 years, the global ASYR due to RA and OA among WCA has exhibited an
upward trend. In contrast, the ASYR for NP has remained stable, while that for LBP has demonstrated a declining
trajectory. Notably, despite the stability in NP rates and the decrease in LBP rates, the absolute global YLDs attributable
to NP and LBP among WCA in 2021 were 1.58 and 1.4 times higher, respectively, than in 1990, reflecting the impact of
population growth and aging. Collectively, these four musculoskeletal disorders incurred a global direct expenditure of
$43.66 billion, with LBP imposing the most substantial economic burden ($16.7 billion). Furthermore, a pronounced
disparity exists in the economic burden across nations with varying levels of socio-economic development; countries
with high and high-middle SDI scores accounted for over 80% of the global direct economic burden. Distinct from prior
research, this study represents the inaugural systematic exploration of the YLD burden of RA, OA, NP, and LBP among
WCA utilizing the latest GBD 2021 data.® Crucially, it provides the first comprehensive assessment of both YLD and
economic burdens associated with these conditions at global, regional, and national levels.

Among the five musculoskeletal disorders cataloged in GBD 2021, the YLD burden for RA, OA, NP, and LBP is
consistently higher in females than in males, with gout being the notable exception.®’ This gender disparity likely stems
from a complex interplay of multifactorial determinants. Biologically, female sex hormones play a pivotal role in the
pathogenesis and pathophysiology of various musculoskeletal degenerative conditions. Particularly in women of repro-
ductive age, hormonal fluctuations can exacerbate the disability burden by modulating inflammatory responses and
compromising bone health.**** Additionally, inherent anatomical differences in females, such as variations in cervical
vertebral dimensions and curvature, may predispose them to the onset and progression of these disorders.>*

Beyond biology, sociocultural and psychological factors exert a profound influence on women’s health outcomes.>”
Gender inequality often creates barriers to healthcare access in specific cultural contexts. For instance, societal restric-
tions on female physical activity may deter help-seeking behaviors, while male dominance in controlling economic
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Figure 7 Frontier analysis of age-standardized YLD rate caused by rheumatoid arthritis (A), osteoarthritis (B), neck pain (C), and low back pain (D) among women of childbearing
age across 204 countries or territories from 1990 to 202 1. Each point represents a specific country or territory in 2021, with the top |5 countries showing the largest deviations
from the frontier marked in black. Countries with low SDI (£0.455) and minimal deviation from the frontier are shown in blue, while those with high SDI (20.805) but significant
deviations relative to their development level are highlighted in red. Point colors also reflect trends in ASYR changes (decline or increase) from 1990 to 2021.

Abbreviation: SDI, socio-demographic index.

resources frequently places women at a disadvantage in healthcare decision-making. Furthermore, entrenched societal
role expectations often compel women to prioritize familial and communal needs over their own well-being, leading to
delayed diagnosis or neglected treatment. Psychologically, social pressures may encourage the endurance of chronic pain,
or fear of stigma may discourage treatment-seeking, thereby aggravating the overall disease burden.*®>” In summary, the
elevated YLD burden of musculoskeletal diseases among women is driven by the synergistic interaction of biological,
social, and psychological factors, which collectively amplify health disparities between sexes.

Although the YLD burden attributable to these four musculoskeletal disorders among WCA generally escalates with
advancing age, the trajectory of change across specific age cohorts has varied significantly over the past 32 years.
Regarding RA, the 30-34 age group exhibited the most rapid surge in crude YLD rates, whereas the burden of OA
increased most markedly among women aged 45-49. For NP, crude YLD rates declined among women aged 20-39,
contrasting with an upward trend observed in the 15-19 and 4049 age groups. By 2021, crude YLD rates for LBP had
decreased across all age groups compared to 1990 levels, with the most substantial reduction noted in the 30—34 cohort.
These divergent trends likely stem from a complex interplay of biological determinants, lifestyle modifications,
advancements in healthcare, and shifting socioeconomic conditions. Specifically, the rising RA burden in younger
WCA may be driven by hormone-mediated fluctuations associated with childbirth and heightened inflammatory
responses. Conversely, the sharp increase in OA among middle-aged women likely reflects the waning of joint protective
mechanisms during the perimenopausal transition, coupled with cartilage degeneration and the cumulative effects of
long-term mechanical stress.*® Regarding NP, the decline in the 20-39 age group may be attributed to the widespread
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Table 3 Total Healthcare Expenditure for Women of Reproductive Age (15—49 Years) Due to Rheumatoid Arthritis, Osteoarthritis, Neck Pain, and Low Back Pain Globally and Across

Regions in 2021

(10,031,248.34,17,527,771.67)

(4,734,811.32,6,945,951.17)

(8,820,410.84,23,896,103.66)

Location Total Healthcare Expenditure by Disease Type (95% Uncertainty Interval, 2020 US$*)
Rheumatoid Arthritis Percentage” Osteoarthritis Percentage” Neck Pain Percentage” Low Back Pain Percentage“
Global 8255409986 100.000% 5,070,132,630 100.000% 13,640,668,506 100.000% 16,701,360,205 100.000%
(6,423,931,743,10,312,425,697) (4,210,925,484,6,024,242,252) (7,940,360,396,21,990,342,582) (12,712,578,082,21,460,601,532)
SDI quantile
High SDI 3086175874 37.384% 1,761,788,470 34.748% 4,853,072,555 35.578% 8,394,423,862 50.262%
(2,517,242,319,3,697,846,635) (1,470,200,696,2,084,403,747) (2,824,839,286,7,747,888,831) (6,773,832,632,10,280,053,894)
High-middle SDI 4102998289 49.701% 2,634,042,458 51.952% 6,942,474,078 50.895% 5,312,972,482 31.812%
(3,112,661,033,5,218,052,138) (2,184,272,862,3,136,120,389) (4,048,346,433,11,266,844,097) (3,793,504,955,7,174,036,213)
Middle SDI 301086338 3.647% 150,902,761.1 2.976% 650,605,620.9 4.770% 801,888,354 4.801%
(232,247,503.4,377,752,472.1) (124,567,289.9,180,956,020.1) (376,212,910.3,1,042,484,490) (576,936,478.3,1,073,198,366)
Low-middle SDI 7631654411 9.244% 521,676,771.5 10.289% 1,183,649,277 8.677% 2,180,406,352 13.055%
(560,347,061.1,1,016,130,567) (430,474,550.5,620,679,159.4) (684,646,230.4,1,915,795,135) (1,559,959,190,2,917,541,141)
Low SDI 1984044.67 0.024% 1,722,169.27 0.034% 10,866,974.2 0.080% 11,669,155.02 0.070%
(1,433,826.56,2,643,884.13) (1,410,084.86,2,082,936.77) (6,315,536.02,17,330,029.76) (8,344,825.6,15,771,917.81)
Central Europe, Eastern Europe, and 94456899.71 1.144% 47,202,334.21 0.931% 153,656,921.8 1.126% 252,719,343.1 1.513%
Central Asia (73,991,173.99,117,616,563.2) (37,773,393.3,58,425,550.72) (88,494,475.12,246,262,771.5) (183,194,144.8,335,105,353.3)
Central Asia 2109035.02 0.026% 841,925.11 0.017% 2,917,932.32 0.021% 4,569,818.57 0.027%
(1,624,756.77,2,652,754.66) (663,734.92,1,050,031.21) (1,674,282.71,4,655,967.79) (3,277,010.8,6,166,641.78)
Central Europe 11097696.4 0.134% 5,433,398.2 0.107% 18,739,676.84 0.137% 37,426,886.56 0.224%
(8,228,773.69,14,362,150.4) (4,426,668.7,6,639,672.34) (10,788,787.27,29,944,898.24) (27,186,874.04,49,302,450.48)
Eastern Europe 81250168.29 0.984% 40,927,010.91 0.807% 131,999,312.6 0.968% 210,722,637.9 1.262%
(64,137,643.54,100,601,658.1) (32,682,989.68,50,735,847.17) (76,031,405.15,211,661,905.5) (152,730,259.9,279,636,261)
High income 3123128250 37.831% 1,783,612,414 35.179% 4,917,455,537 36.050% 8,480,259,148 50.776%
(2,546,145,426,3,744,697,473) (1,488,298,965,2,110,494,370) (2,861,484,459,7,849,695,053) (6,834,067,419,10,398,451,380)
Australasia 8710841 0.106% 4,314,187.17 0.085% 6,371,429.53 0.047% 28,427,292.81 0.170%
(6,224,098.97,11,570,161.99) (3,582,800.02,5,198,166.78) (3,661,762.66,10,228,701.25) (20,644,299.81,37,800,541.33)
High-income Asia Pacific 188107656.2 2.279% 126,019,932.6 2.486% 271,934,957.8 1.994% 592,478,080.2 3.547%
(137,229,877.8,246,571,480.9) (104,250,656.2,151,172,913.5) (157,460,445.1,434,094,381.5) (429,264,118.8,783,695,842.3)
High-income North America 2656120782 32.174% 1,521,088,665 30.001% 4,127,188,576 30.256% 7,209,977,971 43.170%
(2,200,602,487,3,135,812,926) (1,271,461,253,1,796,126,981) (2,396,878,597,6,615,614,928) (5,914,468,853,8,707,639,916)
Southern Latin America 13552795.35 0.164% 5,756,799.16 0.114% 15,237,021.47 0.112% 34,754,441.9 0.208%

(25,182,185.21,46,203,072.27)
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(3,296,161.08,6,110,064.8)

(4,228,270.55,6,141,458.62)

(26,815,057.1,74,018,861.58)

(21,627,477 .47,40,499,588.25)

Western Europe 256636175.1 3.109% 126,432,830.2 2.494% 496,723,552.9 3.641% 614,621,362 3.680%
(192,057,714.2,333,215,132.6) (104,269,443.9,151,050,356.9) (294,663,244,765,860,938.9) (444,507,962.3,823,112,007.7)
Latin America and Caribbean 256724176.4 3.110% 100,590,866.3 1.984% 395,921,860.7 2.903% 559,202,371.9 3.348%
(199,339,283.5,320,081,615.5) (83,007,304.1,120,566,571.5) (229,003,555.7,634,336,288.6) (403,049,676.3,747,154,518.1)
Andean Latin America 6105186.65 0.074% 1,251,595.19 0.025% 4,015,299.99 0.029% 3,704,589.58 0.022%
(4,783,559.9,7,650,448.38) (1,026,490.84,1,509,031.52) (2,317,438.45,6,433,126.75) (2,628,970.05,5,042,194.26)
Caribbean 966841.54 0.012% 542,374.08 0.011% 1,699,293.18 0.012% 1,720,861.08 0.010%
(715,693.45,1,265,987.2) (445,818.25,647,422.34) (984,257.16,2,718,427.66) (1,280,237.01,2,260,320.13)
Central Latin America 97896192.79 1.186% 23,022,611.18 0.454% 89,411,464.3 0.655% 119,042,420.6 0.713%
(76,295,223.94,121,795,532.8) (18,981,827.53,27,573,625.12) (51,761,244.05,143,008,792.7) (85,661,142.72,159,610,811.5)
Tropical Latin America 151755955.5 1.838% 75,774,285.9 1.495% 300,795,803.3 2.205% 434,734,500.7 2.603%
(117,544,806.2,189,369,647.1) (62,553,167.48,90,836,492.51) (173,940,616,482,175,941.6) (313,479,326.5,580,241,192.2)
North Africa and Middle East 53813487.97 0.652% 27,645,970 0.545% 218,933,568 1.605% 161,478,081.3 0.967%
(41,213,609.76,68,536,362.56) (22,686,764.66,33,365,205.83) (129,045,944.5,343,057,266.4) (115,968,822.9,217,261,274.2)
South Asia 746831294.6 9.047% 510,268,630.6 10.064% 1,092,020,556 8.006% 2,111,566,312 12.643%
(548,219,464.5,994,938,734.7) (421,103,227.8,606,948,080.4) (631,053,122.2,1,770,217,928) (1,510,603,748,2,825,018,390)
Southeast Asia, East Asia, and 3963672117 48.013% 2,590,903,535 51.101% 6,789,075,188 49.771% 5,083,179,157 30.436%
Oceania (3,002,173,899,5,045,230,021) (2,149,915,323,3,082,442,879) (3,958,639,646,11,028,617,382) (3,627,823,390,6,866,477,457)
East Asia 3942719998 47.759% 2,550,975,319 50.314% 6,628,594,616 48.594% 4,905,679,636 29.373%
(2,987,488,957,5,016,786,547) (2,116,858,185,3,034,700,585) (3,866,468,492,10,769,228,312) (3,500,990,050,6,627,303,526)
Oceania 4765.34 (3419.14,6330.66) 0.000% 8638.1 (7080.35,10,393.02) 0.000% 31,977.2 (18,437.8,50,961.74) 0.000% 35,799.37 (25,489.8,48,469.72) 0.000%
Southeast Asia 20947353.65 0.254% 39,919,578.7 0.787% 160,448,594.5 1.176% 177,463,721.6 1.063%
(14,681,522.83,28,437,143.79) (33,050,058.23,47,731,900.14) (92,152,716.22,259,338,108.2) (126,807,850.4,239,125,462.1)
Sub-Saharan Africa 16783760.83 0.203% 9,908,879.79 0.195% 73,604,874.66 0.540% 52,955,791.78 0317%
(12,848,886.48,21,324,926.1 1) (8,140,506.26,11,999,595.28) (42,639,193.38,118,155,893) (37,870,881.12,71,133,158.96)
Central Sub-Saharan Africa 313899.64 0.004% 295,479.79 0.006% 1,789,904.42 0.013% 1,741,165.08 0.010%
(223,479.32,420,402.41) (240,902.61,359,258.3) (1,035,738.22,2,848,719.6) (1,231,481.61,2,361,321.84)
Eastern Sub-Saharan Africa 1072501.66 0.013% 1,223,899.37 0.024% 6,299,953.56 0.046% 8,105,711.01 0.049%
(746,575.41,1,474,367.74) (1,001,066.1,1,485,202.04) (3,624,490.34,10,195,868.49) (5,794,972.83,10,930,383.7)
Southern Sub-Saharan Africa 10799054.39 0.131% 3,271,207.8 0.065% 19,418,778.36 0.142% 12,894,909.26 0.077%
(8,582,670.67,13,320,091.15) (2,670,267,4,013,676.32) (11,163,907.71,31,092,443.33) (9,216,949.22,17,341,865.16)
Western Sub-Saharan Africa 4598305.14 0.056% 5,118,292.84 0.101% 46,096,238.32 0.338% 30,214,006.43 0.181%

Notes: *Due to objective limitations of the obtained data, which cannot meet the requirement of pricing based on the latest year’s US dollars, we therefore adopt the inflation-adjusted 2020 US dollar pricing for analysis: #Percentage of

the global total.
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implementation of targeted health interventions and elevated health literacy within this demographic. In contrast, the
increased burden among adolescents (15—19 years) could be linked to academic stress and prolonged screen time, while
for women aged 4049, occupational demands and sedentary behaviors appear to be the primary contributors.

The YLD burden of RA, OA, NP, and LBP among WCA also exhibits significant heterogeneity across SDI regions.
While ASYR for RA, OA, and NP remain highest in high-SDI regions, their growth rates have accelerated notably in
low-middle and low-SDI regions over the past three decades. In high-SDI settings, the persistent high burden is largely
attributable to population aging, enhanced diagnostic capabilities, and lifestyle-related risk factors. Conversely, the
steeper ascent in ASYR observed in low- and low-middle-SDI regions suggests a convergence driven by rapid
urbanization, epidemiological transitions, and improving—yet still insufficient—healthcare access and diagnostic capa-
city. This trend underscores critical gaps in disease prevention and management infrastructure within these developing
regions. Globally, although LBP remains the fourth leading cause of YLDs for WCA, its ASYR has demonstrated
a general decline across all SDI quintiles. This favorable trend likely reflects heightened awareness of LBP and the
widespread adoption of preventive measures facilitated by economic development.®® Notably, the extensive utilization of
ergonomic tools, alongside efforts to reduce monotonous labor and correct poor postural habits, has played a pivotal role
in mitigating the incidence of LBP.***!

Notably, certain African nations, such as Somalia and Niger, have demonstrated significant improvements in YLD
burdens associated with these four musculoskeletal disorders among WCA. This progress may be attributed to a “catch-
up” effect from initially low baseline rates, expanded coverage of basic healthcare services, and sustained international
aid. Nevertheless, profound regional disparities persist. For example, in the Andean region of Latin America (eg, Peru),
the gap between observed and expected YLD burden (frontier) for RA is the widest, likely reflecting inequitable
healthcare resource distribution and inadequate chronic disease management. Similarly, while high-income Asia-
Pacific regions (eg, Taiwan, South Korea, Singapore) report substantially higher OA burdens, these estimates should
be interpreted with caution; they may partly reflect data availability bias, as the underlying models rely heavily on sparse
input data predominantly sourced from high-income settings.* In Iran, the YLD burden for NP deviates most significantly
from the theoretical frontier, a phenomenon potentially driven by the high prevalence of comorbid mental health
disorders, such as depression and anxiety. Indeed, existing literature corroborates a strong association between psycho-
logical distress and the incidence of neck pain.**** Finally, in Oceania (eg, Australia and New Zealand), the LBP burden
stands furthest from the frontier, likely exacerbated by the region’s advanced aging population, high obesity prevalence,
and sedentary lifestyles.** ¢

Several limitations warrant consideration in interpreting our findings. First, while the GBD methodology utilizing the
DisMod-MR 2.1 model is recognized for its robustness, the accuracy of its estimates remains contingent upon the quality
and availability of source data. Consequently, results at the national or sub-national level should be interpreted with
caution, particularly in regions with sparse data. Second, although this study provides a comprehensive macro-level
analysis of YLD burdens, it could not account for heterogeneity in clinical treatment protocols and health management
systems across countries. This limitation precludes a detailed assessment of variations in resource allocation and
rehabilitation accessibility, potentially affecting the external validity of our conclusions regarding specific healthcare
interventions. Third, our analytical framework did not incorporate certain contextual determinants, such as sociocultural
backgrounds, educational attainment, and specific environmental exposures, which are known to influence disease burden
and may limit the comprehensiveness of our etiological interpretations. Finally, our economic analysis was restricted to
direct medical costs. Due to data constraints, indirect costs associated with productivity losses and informal care were not
included, likely leading to an underestimation of the total socioeconomic impact of these musculoskeletal disorders
on WCA.

Conclusion

Musculoskeletal disorders pose a significant health threat to WCA globally, with both disability burden and economic
costs continuing to rise. The ASYR for RA and OA has increased significantly among young women, and OA is no
longer confined to the elderly population, with the disease burden particularly pronounced among WCA in high-income
areas. Although the ASYR for LBP has decreased, the absolute number of YLDs continues to climb with population
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growth. In 2021, the direct economic costs reached $43.7 billion, with 80% borne by high-middle and high SDI
countries, highlighting the global disparity in health resource allocation. There is an urgent need to implement early
prevention measures for the youth (such as weight management and occupational protection), optimize the allocation of
medical resources, and integrate interventions for mental health and social support. Future efforts should further assess
the indirect economic burdens and the drivers of regional disparities to build a more equitable disease prevention and
control system.

Abbreviation

ASYR, age-standardized YLDs rate; CI, confidence interval; EAPC, estimated annual percentage change; GBD, global
burden of disease; LBP, low back pain; NP, neck pain; OA, osteoarthritis; RA, rheumatoid arthritis; SDI, socio-
demographic index; Ul, uncertainty interval; WCA, women of childbearing age; YLDs, years lived with disability.
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