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ABSTRACT

Introduction: Musculoskeletal (MSK) disorders
are escalating in the BRICS+ nations. The BRICS+
countries include five primary members of Brazil,
Russia, India, China, and South Africa, and five new
members of Saudi Arabia, Egypt, the United Arab
Emirates (UAE), Iran, and Ethiopia by January 1st,
2024.

Methods: Utilizing the Global Burden of Disease
(GBD) 2021 database, the study measured MSK
disorders burden through incidence, prevalence, and
disability-adjusted life years (DALYs), segmented by
location, sex, and disease type. The average annual
percentage change (AAPC) from 1990 to 2021 was
evaluated to track the burden changes.

Results: In 2021, among BRICS+ nations, Brazil
(2,267) and China (1,616) presented the highest and
lowest age-standardized DALYs of MSK disorders per
100,000, respectively. Females had higher DALYs than
males. The largest decrease and increase in age-
standardized DALYs from 1990 to 2021 occurred in
China (-2.35%) and Saudi Arabia (10.74%),
respectively. Among all MSK disorders in 2021, low
back pain (LBP) was the leading cause of the DALYs,
while gout was the least contributor in BRICS+
nations. For males, the DALYs due to LBP,
rheumatoid arthritis (RA), osteoarthritis (OA), neck
pain (NP), and other MSK disorders except gout were
lower than those for females. From 1990 to 2021, age-
standardized DALYs of MSK disorders exhibited a
significant decreasing trend in China [AAPC=-0.34;
95% confidence interval (CI): -0.38, -0.30], no
significant change in Brazil and South Africa, and a
growth trend in other nations, with the largest
increasing  trend detected in  Saudi  Arabia
(AAPC=0.33; 95% CI: 0.31, 0.34).

Conclusions: MSK disorders imposed a substantial
burden on BRICS+ countries, particularly in Brazil
and Iran, with distinct patterns requiring tailored
healthcare policies and resource distribution.
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Musculoskeletal (MSK) disorders encompass any
form of discomfort or permanent and disabling injury
affecting  the organs, including muscles,
tendons, bones, cartilage, ligaments, and nerves (7).
MSK health is fundamental to quality of life across all
age groups. Research has demonstrated that individuals
with MSK disorders face twice the risk of developing
other chronic systemic diseases compared to those
without such disorders (2). As a major contributor to
global disability, MSK disorders pose significant and
increasing threats to public health worldwide.

The BRICS group originally comprised Brazil,
Russia, India, China, and South Africa, with five
additional members — Saudi Arabia, Egypt, the
United Arab Emirates (UAE), Iran, and Ethiopia —
officially joining on January 1st, 2024, forming
“BRICS+”. As of 2022, BRICS+ nations represented
45.5% of the global population and approximately
37% of global GDP by 2023 (3—4), establishing them

as increasingly influential contributors to global health

motor

and development initiatives. Despite their significance,
a comprehensive assessment of MSK disorder burden
across these countries remains lacking. This cross-
country study utilizes data from the Global Burden of
Disease (GBD) 2021 database to examine the disease
burden and temporal trends of MSK disorders in
BRICS+ nations from 1990 to 2021. The findings will
enhance understanding of MSK disorder burden
patterns and support the development of effective
intervention strategies.

METHODS

The GBD 2021 database, developed by the Institute
for Health Metrics and Evaluation (IHME) at
University of Washington (5), provides a systematic
scientific assessment of disease and injury incidence,
prevalence, and mortality across 204 countries and
territories for 371 diseases and injuries. The GBD
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database has standardized crude rates of incidence,
prevalence, DALYs, and other metrics by age with
reference to the world population.

According to the International Classification of
Diseases, 10th Version (ICD-10), GBD 2021
categorizes MSK disorders into 6 major groups:
rheumatoid arthritis (RA), osteoarthritis (OA), low
back pain (LBP), neck pain (NP), gout, and other
MSK diseases (6). Since MSK disorders are age-
dependent, we primarily used age-standardized
indicators, including rates and uncertainty intervals
(UI) of incidence, prevalence, and DALYs in this
study.

In the GBD study, countries are categorized into
four income groups — low, lower-middle, upper-
middle, and high — based on their Gross National
Income (GNI) per capita, following the World Bank’s
classification system.

We used the Joinpoint regression program (version
5.0.2, National Cancer Institute, Bethesda, United
States) for analysis. The average annual percentage
change (AAPC) and its 95% confidence interval (CI)
from 1990 to 2021 were calculated to determine both
the direction and magnitude of the overall trends in

disease burden. The significance level was set at a of
0.05.

RESULTS

Globally, the age-standardized incidence rate of
MSK disorders decreased from 4.64% in 1990 to
4.35% in 2021. Females consistently exhibited higher
age-standardized incidence rates than males. For males,
the rate decreased from 3.78% in 1990 to 3.51% in
2021, while for females, it declined from 5.47% to
5.17%. Among BRICS+ nations, Russia reported the
highest age-standardized incidence rates in both 1990
(5.93%) and 2021 (5.83%), while China had the
lowest rates at 4.04% in 1990 and 3.63% in 2021
(Table 1).

Between 1990 and 2021, Saudi Arabia, UAE, Brazil,
and Egypt experienced increases in age-standardized
incidence of MSK disorders, led by Saudi Arabia with a
3.55% increase. Conversely, other BRICS+ countries
exhibited decreases, with China demonstrating the
most substantial decline (-11.28%) (Supplementary
Figure S1A, available at https://weekly.chinacdc.cn/).
In 2021, sex disparities in age-standardized incidence
were most pronounced in India and Iran (Table 1).

The global age-standardized prevalence rate of MSK
disorders increased from 19.18% in 1990 to 19.83%
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in 2021. Among BRICS+ nations, Brazil reported the
highest age-standardized prevalence rates in both 1990
(22.39%) and 2021 (22.66%), while Ethiopia had the
lowest rates at 16.40% in 1990 and 17.24% in 2021.
Saudi Arabia demonstrated the largest increase in
prevalence rate (11.19%) from 1990 to 2021.

The global age-standardized DALYs per 100,000
population for MSK disorders increased from 1,886 in
1990 to 1,909 in 2021, with consistently higher rates
in females than males. Among BRICS+ nations, Brazil
had the highest age-standardized DALYs in both 1990
and 2021, while Ethiopia had the lowest in 1990 and
China in 2021. From 1990 to 2021, China exhibited a
slight decline with fluctuations in age-standardized
DALYs (-2.35%), South Africa showed relatively
stable trends, and other BRICS+ countries experienced
increases, with Saudi Arabia reporting the largest
(10.74%)  (Supplementary Figure S1).
Notably, DALYs were consistently lower in males than
females across all global regions and BRICS+ nations
in both 1990 and 2021 (Table 1).

Regarding specific disease types, LBP was the
leading cause of MSK disorder DALYs globally,
decreasing from 937 per 100,000 in 1990 to 832 in
2021, while gout and RA contributed relatively low
DALYs (Table 2). Gout DALYs increased slightly from
17 in 1990 to 20 in 2021. Russia exhibited the highest
LBP DALYs were at 1,255 per 100,000 in 1990, while
India reported the lowest (575) in 2021. Globally, LBP
DALYs declined from 1990 to 2021, while RA, OA,
NP, and gout remained relatively stable, and other
MSK disorders increased. Except for gout, all MSK
disorders caused higher DALYs in females than males,
a pattern consistent across BRICS+ nations. In 2021,
high-income countries had the highest average NP
DALYs (309/100,000), upper-middle-income
countries had the highest LBP DALYs (900/100,000),
and lower-middle-income countries had the highest
DALYs for other MSK disorders (582/100,000). Males
in high and upper-middle-income  countries
experienced higher MSK disorder burdens, with high-
income countries reporting the highest LBP and gout
DALYs. Females in lower-middle-income countries
had the highest LBP DALYs, and DALYs for other
MSK disorders increased with national income levels
(Figure 1).

Table 3 and Supplementary Table S1 (available at
https://weekly.chinacdc.cn/)  present the joinpoint
regression analysis for age-standardized MSK disorder
indicators from 1990 to 2021. Globally, MSK
incidence rates declined significantly, with an AAPC of

increase
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TABLE 1. Age-standardized incidence, prevalence, and DALYs rates of MSK disorders in 1990 and 2021 in BRICS+

nations.
Age-standardized incidence (%) Age-standardized prevalence (%) Age-standardized DALYs (per 100,000)
Country Sex 1990 2021 1990 2021 1990 2021
Rate 95% Ul Rate 95% Ul Rate 95% Ul Rate 95% Ul Rate 95% UI Rate 95% Ul
Global Both 4.64 4.20-5.10 4.35 3.96-4.76 19.18 18.08-20.28 19.83 18.81-20.94 1,886 1,380-2,523 1,909 1,395-2,548
Male 3.78 3.42-4.14 3.51 3.20-3.84 16.06 15.11-17.04 16.72 15.81-17.70 1,493 1,083-1,995 1,518 1,104-2,029
Female 5.47 4.94-6.03 5.17 4.69-5.67 22.16 20.94-23.39 22.85 21.69-24.07 2,261 1,667-3,015 2,286 1,675-3,051
High-income countries
Saudi Both 4.62 4.17-5.09 4.79 4.33-5.28 17.61 16.48-18.74 19.58 18.37-20.85 1,685 1,219-2,237 1,866 1,364-2,483
Arabia Male 396 3.57-4.34 4.11 3.72-4.53 14.66 13.67-15.70 16.37 15.26-17.55 1,319 952-1,782 1,452 1,042-1,963
Female 5.60 5.05-6.19 5.80 5.22-6.39 22.04 20.44-23.63 24.38 22.91-26.08 2,234 1,625-2,967 2,489 1,807-3,261
UAE Both 4.32 3.91-4.72 4.47 4.06-4.89 17.54 16.49-18.59 19.19 18.14-20.34 1,668 1,204-2,219 1,813 1,310-2,433
Male 3.78 3.39-4.12 3.96 3.57-4.34 15.26 14.28-16.25 17.15 16.14-18.22 1,378 988-1,860 1,551 1,115-2,071
Female 5.45 4.94-5.98 5.69 5.12-6.24 22.45 21.02-23.96 24.66 23.26-26.19 2,282 1,665-3,019 2,542 1,870-3,357
Upper-middle-income countries
Brazil Both 5.00 4.51-5.54 5.15 4.65-5.68 22.39 21.1-23.72 22.66 21.37-24.02 2,251 1,664-2,995 2,267 1,670-3,018
Male 4.07 3.67-4.48 4.20 3.80-4.62 19.19 17.97-20.44 19.44 18.25-20.69 1,824 1,330-2,427 1,837 1,341-2,456
Female 5.87 5.27-6.53 6.03 5.42-6.67 25.38 23.94-26.78 25.60 24.17-27.13 2,648 1,978-3,513 2,658 1,977-3,518
Russia Both 5.93 5.34-6.54 5.83 5.26-6.42 20.00 18.72-21.27 20.23 19.00-21.48 1,978 1,449-2,688 2,003 1,470-2,717
Male 4.96 4.48-545 4.86 4.39-5.34 16.45 15.40-17.51 16.72 15.68-17.86 1,491 1,087-2,052 1,519 1,105-2,087
Female 6.72 6.04—7.43 6.65 6.00-7.32 22.77 21.28-24.27 23.11 21.71-24.54 2,343 1,730-3,149 2,387 1,760-3,218
China Both 4.04 3.65-4.44 363 3.31-3.95 16.97 15.95-17.98 17.40 16.41-18.41 1,616 1,170-2,151 1,578 1,140-2,129
Male 3.30 2.99-3.60 3.08 2.82-3.37 14.40 13.51-15.33 15.20 14.28-16.19 1,306 944-1,739 1,318 946-1,774
Female 4.79 4.30-5.29 4.18 3.80-4.55 19.56 18.37-20.70 19.59 18.37-20.70 1,930 1,400-2,580 1,839 1,333-2,484
South Both 4.26 3.86-4.65 4.12 3.74-4.51 17.70 16.67-18.72 18.35 17.32-19.37 1,707 1,255-2,256 1,713 1,262-2,267
Africa Male 3.52 3.19-3.84 3.51 3.20-3.83 15.31 14.41-16.22 16.30 15.44-17.21 1,359 990-1,831 1,428 1,043-1,920
Female 4.91 4.44-539 4.66 4.22-5.14 19.77 18.58-20.97 20.18 18.99-21.36 2,003 1,476-2,654 1,962 1,447-2,591
Egypt Both 4.80 4.33-5.31 4.95 4.48-546 18.62 17.51-19.85 20.48 19.26-21.76 1,836 1,339-2,445 2,018 1,473-2,678
Male 4.00 3.61-4.43 4.14 3.75-4.56 15.25 14.23-16.33 17.06 16.05-18.22 1,421 1,025-1,912 1,589 1,154-2,131
Female 5.63 5.10-6.22 5.83 5.25-6.45 22.15 20.74-23.73 24.24 22.77-25.79 2,269 1,651-2,997 2,489 1,818-3,266
Lower-middle-income countries
India Both 4.13 3.72-455 3.80 3.44-4.17 18.95 17.83-20.15 19.95 18.83-21.24 1,835 1,361-2,417 1,906 1,407-2,510
Male 3.04 2.74-3.33 2.66 2.41-2.91 1536 14.4-16.39 15.86 14.83-16.92 1,411 1,044-1,864 1,419 1,037-1,880
Female 5.31 4.77-5.87 4.94 4.45-544 2285 21.55-24.26 24.07 22.75-25.55 2,294 1,705-3,016 2,394 1,773-3,143
Iran Both 5.65 5.08-6.23 5.40 4.88-5.94 19.99 18.63-21.34 21.02 19.74-22.35 2,036 1,489-2,707 2,112 1,540-2,812
Male 4.76 4.29-523 4.35 3.92-4.76 16.35 15.22-17.47 17.07 16.02-18.22 1,581 1,152-2,127 1,612 1,167-2,172
Female 6.59 5.94-7.29 6.49 5.86-7.16 23.82 22.2-25.38 25.06 23.5-26.62 2,515 1,840-3,324 2,621 1,910-3,479
Low-income countries
Ethiopia Both 4.47 4.02-4.92 4.32 3.91-4.75 16.40 15.34-17.44 17.24 16.20-18.29 1,581 1,166-2,105 1,613 1,171-2,156
Male 3.82 3.44-420 3.71 3.35-4.06 14.28 13.35-15.23 15.25 14.28-16.22 1,325 975-1,775 1,372 990-1,851
Female 5.12 4.61-5.66 4.94 4.45-545 18.53 17.32-19.67 19.25 18.05-20.44 1,841 1,354-2,444 1,855 1,359-2,479

Abbreviation: MSK=musculoskeletal; DALYs=disability-adjusted life years; Ul=uncertainty interval.
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FIGURE 1. Age-standardized DALYs caused by different types of MSK disorders by sex in BRICS+ nations, 2021. (A) Both
sexes; (B) Male; (C) Female.

Abbreviations: DALYs=disability adjusted life years; MSK=musculoskeletal; RA=rheumatoid arthritis; OA=osteoarthritis;
LBP=low back pain; NP=neck pain.
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TABLE 3. The trend of age-standardized incidence, prevalence, and DALYs rates (per 100,000 population) for MSK

disorders in BRICS+ nations from 1990 to 2021.

Age-standardized incidence

Age-standardized prevalence

Age-standardized DALYs

Country
AAPC 95% CI P AAPC 95% CI P AAPC 95% CI P

Global -0.21 -0.22,-0.20  <0.001 0.11 0.09,0.13 <0.001 0.04 0.02, 0.06 <0.001
High-income countries

Saudi Arabia 0.12 0.11,0.12 <0.001 0.34 0.33,0.35 <0.001 0.33 0.32,0.34 <0.001

UAE 0.11 0.11,0.12 <0.001 0.29 0.28,0.30 <0.001 0.27 0.25,0.29 <0.001
Upper-middle-income countries

Brazil 0.10 0.08, 0.11 <0.001 0.04 0.03, 0.05 <0.001 0.02 -0.01, 0.04 0.066

Russia -0.05 -0.06, -0.04  <0.001 0.04 0.03, 0.06 <0.001 0.04 0.01, 0.08 0.033

China -0.34 -0.38,-0.30  <0.001 0.09 0.07, 0.11 <0.001 -0.06 -0.10, -0.02 0.005

South Africa -0.11 -0.12,-0.10  <0.001 0.12 0.10,0.13 <0.001 0.01 -0.01, 0.03 0.273

Egypt 0.10 0.09, 0.11 <0.001 0.31 0.30, 0.31 <0.001 0.30 0.29,0.32 <0.001
Lower-middle-income countries

India -0.27 -0.33,-0.21 <0.001 0.16 0.10, 0.21 <0.001 0.12 0.06, 0.17 <0.001

Iran -0.13 -0.15, -0.11 <0.001 0.17 0.15,0.18 <0.001 0.12 0.10,0.15 <0.001
Low-income country

Ethiopia -0.11 -0.11,-0.10  <0.001 0.16 0.15,0.17 <0.001 0.07 0.06, 0.08 <0.001

Abbreviation: DALYs=disability-adjusted life years; MSK=musculoskeletal; C/=confidence interval; AAPC=average annual percentage

change.

-0.21 [95% confidence interval (CI): -0.22, -0.20].
Among BRICS+ nations, Saudi Arabia, UAE, Brazil,
and Egypt showed increasing trends, while others
declined, with China experiencing the largest decrease
[average annual percentage change (AAPC)=-0.34;
95% CI: -0.38, -0.30] and Saudi Arabia had the
largest increase (AAPC=0.12; 95% CI: 0.11, 0.12).
Age-standardized prevalence rates increased globally
and across all BRICS+ nations, with Saudi Arabia
showing the most substantial increase (AAPC=0.34;
95% CI. 0.33, 0.35). China’s MSK DALYs
demonstrated a significant decline, while other nations,
except Brazil and South Africa, showed growth, with
Saudi Arabia and UAE leading the increase. Globally,
DALYs exhibited a fluctuating trend with an AAPC of
0.04% (95% CI. 0.02%, 0.06%). High-income
countries like Saudi Arabia experienced a consistent
DALYs, while
countries like India and Iran showed M-shaped trends.

increase in lower-middle-income
Ethiopia, a low-income nation, experienced a down-
trend.  Upper-middle-income
displayed varied trends, with Egypt’s DALYs increasing
until 2019 before stabilizing. Russia, China, and South
Africa initially showed declining DALYs, with China
exhibiting a unique down-stable-up-stable-up pattern.
Sex differences in DALY trends were complex and
varied by country. The trend in DALYs among males

up-down countries
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in China was more complex compared to females,
while the opposite was true in South Africa. Moreover,
the AAPCs for males in both countries were positive,
differing from those for females.

DISCUSSION

This study analyzed the disease burden, major types,
and trends of MSK disorders in BRICS+ nations
between 1990 and 2021 using the GBD 2021
database. The 10 countries are classified into different
income levels, including high, upper-middle, lower-
middle, and low-income countries. Overall, MSK
disorders imposed a heavier disease burden on females
than males across BRICS+ countries, with higher rates
observed in lower-middle and upper-middle income
countries.

From 1990 to 2021, Russia maintained the highest
age-standardized incidence of MSK disorders, while
China consistently reported the lowest. Among
BRICS+ nations, Saudi Arabia showed the largest
increase (3.55%) in age-standardized incidence, with
Brazil and Egypt are also demonstrating upward
trends. Conversely, China experienced the most
substantial decline (-11.28%) in age-standardized
incidence. Regarding age-standardized prevalence,
MSK disorders were most common in Brazil, followed
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by Iran and Russia, and least common in Ethiopia and
China. Saudi Arabia exhibited the largest increase in
prevalence (11.19%) over the past three decades.

Brazil had the highest age-standardized DALYs per
100,000 population for MSK disorders among
BRICS+ nations in both 1990 and 2021. Saudi Arabia,
UAE, and Egypt showed consistent increasing trends
in DALYs, with Saudi Arabia experiencing the largest
increase  (10.74%). YLDs caused by metabolic,
behavioral, and environmental or occupational risk
factors have been increasing across all age groups in
Saudi Arabia, thereby exacerbating the burden of MSK
disorders (7). China demonstrated the largest decrease
in DALYs (-2.35%), primarily due to reductions in
low back pain, related to improvements in sanitation
and  healthcare However, with rapid
population aging, China will face immense challenges
in managing the burden of MSK disorders in the
future (8-9). The DALYs attributed to MSK disorders
in Ethiopia remained relatively low, which may be
related to poor documentation of the magnitude of
NCDs at both national and subnational levels (10).

Sex disparities in MSK disorders are evident, with
females experiencing a greater disease burden than
males both globally and across BRICS+ nations. These
differences likely stem from physiological factors such
as ligament relaxation, hormonal influences (estrogen
and progesterone), and behavioral factors, including
exercise habits and work posture (77). Pregnancy and
menopause significantly contribute to MSK disorders
in females (72). Saudi Arabia exhibited the largest sex
disparity in 2021, followed by Iran, which can be
attributed to differences in life expectancy and cultural
gender inequalities (13).

LBP was the predominant contributor to MSK-
related DALYs in 2021, with Russia showing the
highest burden, followed by Brazil and Iran. High
body mass index (BMI), a significant risk factor for
MSK disorders, may explain the elevated DALYs in
these countries (/4-15). Additionally, increased
tobacco use in Iran potentially influences LBP
prevalence (75). While gout had comparatively low
DALYs globally and across BRICS+ nations, it
imposed a greater burden on males, possibly due to
unhealthy lifestyle behaviors such as smoking and
alcohol consumption, as well as hormonal differences.

As life expectancy increases across BRICS+ nations,
maintaining physical function and quality of life
becomes increasingly challenging, particularly for
females who generally live longer. MSK health is
fundamental to quality of life across all age groups.

services.
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Occupational risks, tobacco use, high BMI, and kidney
dysfunction were the primary contributors to MSK
disorder DALYs globally, accounting for over 20% of
the global burden (6). BRICS+ countries could benefit
from strengthened coordination in policy development
and implementation to collectively advance global
MSK health.

This study has several limitations. First, it relies on
GBD modeling, which may not fully capture the actual
situation, particularly in less developed countries.
Second, some MSK disorders were grouped together
without specific analysis. Finally, the study did not
consider different age groups, which will be addressed
in future research.
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SUPPLEMENTARY MATERIAL

SUPPLEMENTARY TABLE S1. Log-transformed joinpoint trends of MSK disorders DALYs by sex in BRICS+ nations

between 1990 and 2021.

Trend 1 Trend 2 Trend 3 Trend 4 Trend 5 Trend 6 1990-2021
CoUNtry  SeX T ars  APC  Years APC Years APC Years APC Years APC Years APC AAPC,(95% C)
Global  Both 1199990; -0.25* 1199993g -0.05* 12909060' -0.16* 2200010(; 0.18* 22001165; 0.06 22001291' -0.21* (0_82'2‘(‘;06)
Male 12909003_ 013 11999935 0.01 12909060_ 013 22000108_ 0.18" 22001281_ “0.247  NA - NA (o.(?s'?gfos)
Female 11999902_ -0.34* 12909020_ -0.15* 22000107_ 0.18* 22001271_ -004 NA NA NA NA (o.c?zl(zgfos)
High-income countries
Saudi  Both 119999(1_ 0.70° 12909040_ 0-51% 220000(2_ 0.13° 22000142_ 0.25° 22001128_ 0.28° 22001281_ 0.03° (o.e?ﬁgfm)
LIS GELD 119999(2_ i 12909;0_ B 22000004_ o 22000145 B 22001108_ B2 22001281_ T (0.205532;32)
Female iopy 056" hong 034 Sgp. 0200 Do os2 UG 0a3 ST 002 (o.:?éigfse)
UAE  Both 11999907_ 0.22% 12909075: 0.40° 22000151_ 0.07" 220(;115_ 0.35° 22001159_ 0557 22001291_ -0.21 (0.205%#29)
Male 1290900; 0.41* 22000185‘ 0.27* 220(:15; 0.63* 22001291‘ -0.03 NA NA NA NA (0_307'32’_{39)
Female 12909003' 0.32* 22000035 0.50* 22000181' 0.15 2200111§ 0.62* 22001291' -0.72* NA NA (0_:&%?37)
Upper—-middle-income countries
Brazil  Both 1290900; 0.21* 22000036‘ -0.02 2200006; -1.56* 22000195‘ 0.01 22001%‘ 0.77* 22001291' -0.18* (-o_gi(f)_o 4)
Male 12909005' 0.29* 22000150' -1.50* 22001105' 0.22* 2200115; 0.72* 22001291' -0.06 NA NA (—0.(?62%.0 2)
Female 12909002_ 0.147 22000026_ 0.00 22000069_ ~1.20° 22000195_ -0.047 2208159_ 0.76" 22001291_ ~0.2% (—0.(?£1).04)
Russia  Both 11999903_ ~0.79" 1199993; ~0.29° 12909180_ 017 22001106_ 0-50° 22001169_ 0-19 22001291_ ~0.22 (o.:iggfo&
LD 11999902_ R 11999927_ Bl 12909077_ L7 22000171_ B2 22001116_ R 22001261_ oY (o.gﬁgfog)
Female iops 073" rogy 032' Lou 008 T 02en SUET 048t ST 01 (o.gﬁgog)
China  Both 11999904‘ ~1.58* 129095‘0‘ 0.06 220000(11‘ 0.60* 22000;; 0.17* 2200019; -0.10 22001241‘ 0.20* (_O_;gf’_eg_oz)
Male 119999(11_ ~0.78° 1290935 0.04 22000005_ 0.5%° 22000155_ -0.07 22001158_ 060" 220(;281_ 0.08 (0.(?1.2?;06)
Female 11999904_ 218 12909(;10_ 0.07 220000(2_ 0.57" 22000140_ 0.2%° 22001104_ ~0:20° 22001241_ 013" (—0.]2145.11)
South  Both 11999905' -0.26* 12909053‘ 0.21* 22000037' -0.05 22000175‘ 0.06* 22001251' -0.05* NA NA (_0.81'210.03)
Africa  Male 11999904' -0.09* 11999;g 0.25* 1290908; 0.14* 2200015; 0.28* 22001251‘ 008" NA NA 1041_?:17)
Female 11999906; -0.40* 12909063_ 0.23* 22000037_ -0.14 22000271_ -0.04* NA NA NA  NA <-o.83f)-65.o 1)
Egyot  Both 007 060t oo 0art NS oaer 200 o014t V0T 006 NA NA (0_20;3;’2)
Male opn 068" ool 053 i 0400 ol oA ol 025 G 005 (o.:?ﬁgf%)
FEED 11999903_ e 11999937_ e 12909077_ e 22000170_ Blekr 2208109_ Bl 22001291_ Ol (0.2()938;1)
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Continued
Trend 1 Trend 2 Trend 3 Trend 4 Trend 5 Trend 6 1990-2021
Country  Sex AAPC, (95% C
Years APC Years APC Years APC Years APC Years APC Years APC » (95% CI)
Lower—-middle-income countries
. 1990— . 1995 . 2000- 2005- . ., 2009- . 2016- ., 0.12*
india  Both oo 069" o0 143" D006 011 So0e 107 D16 057 Sgpr 029 goelo i
1990— . 1995 . 2000- 2005- . .. 2010- . 2018- .., -0.00
Male  1o95 064 5000 163 5005 015 010 1927 ogqg O34 500 M8 (942012
1990— . 1995 . 2000- 2005- . 2009- . 2015- _ 0.13*
Female  yoo5 068" 5000 138 2005 002 2009 099" o015 0637 01 004 (0090.47)
1990— . 1995- . 2000- . 2003- _ . 2019- .. 0.12*
ran  Both  goe 028" Loos <054 Q0n 026" L0 0400 G <098 NAL NA o0
1990— . 1995- . 2000- . .. 2009- . .. 2015- 2019 .., 0.08*
Male  4g95 032" 5000 096" 009 044 015 0697 549 008 oppg 134 606-0.10)
1990— . 1995- . 2000- ... 2015- ... 2019- 0.13*
Female  ygo5 024" 5000 028 5915 023" pp19 098" pppq 0667 NAL NA 645 0.15)
Low-income country
. 1990— . 2000- .. 2005- .. 2010- .., 2015— __ . 0.07*
Ethiopia  Both 00" =040" So00 028" G0 022° 007 069 G007 <008 NALNAL o0 e
1990— . 2000- ... 2005- ... 2010— __ . 2015- ... 2019- . 0.11*
Male 5000 091" 2005 01T 010 033 015 074 019 033 o1 0107 (510-0.12)
1990— . 1999- . 2005 _ . 2010- .., 2015- . 2019- 0.02*
Female  yg99 7007 5005 036" 5010 008 015 059" 019 0167 op1 70227 (601-0.04)

Abbreviation: DALYs=disability adjusted life years; MSK=musculoskeletal; Cl=confidence interval;
AAPC=average annual percentage change; NA=not applicable.

APC=annual percentage change;

* P<0.05.
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SUPPLEMENTARY FIGURE S1. Age-standardized rates of MSK disorders in BRICS+ nations, 1990-2021. (A) Age-
standardized incidence (%); (B) Age-standardized DALY rate (per 100,000).
Abbreviation: DALYs=disability adjusted life years; MSK=musculoskeletal.
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