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A B S T R A C T

Background: To comprehensively analyze the global level and trends of prevalence, incidence and years lived with
disability (YLDs) for low back pain (LBP) from 1990 to 2019 by age, sex and sociodemographic index (SDI).
Methods: Publicly available modelled data and methods were obtained from the Global Burden of Diseases (GBD)
study 2019, and used to evaluate the global burden of LBP through a systematic analysis.
Results: Globally, the age-standardized prevalence, incidence and YLDs rate of LBP were slightly decreased from
1990 to 2019, but the number of the prevalent cases, incident cases and YLDs had substantially increased, and
LBP remains the leading cause of YLDs in 2019 worldwide. The number of prevalent cases was increased with age
and peaked at the age of 45–54 years for both sexes, and the global prevalence rate was higher in females than in
males and increased with age, peaking at the 80–84 age group in both sexes in 2019. Overall, a positive asso-
ciation between the age-standardized YLD rate and SDI was observed over the past thirty years. At the national
revel, the United States, Denmark and Switzerland had the three highest levels of age-standardized prevalence,
while Zambia, Zimbabwe and Canada showed the highest increase in the age-standardized prevalence during
1990–2019.
Conclusions: LBP is a major public health issue globally, and its burden remains high. Increasing population
awareness about its risk factors and preventive measures for LBP are needed to reduce the future burden of this
condition.
The translational potential of this article: Due to the high prevalence and heavy burden of LBP globally, it is
important to update its epidemiological data. This systematic analysis provides researchers and healthcare policy
makers with up-to-date, comprehensive and comparable information on global LBP burden, which is of clinical
translational significance.
1. Introduction

Low back pain (LBP) is defined by the pain, stiffness or muscle tension
located typically between the margin of the lower rib and the buttock
creases, with or without sciatica (pain radiating from the buttock and
downward along the course of the sciatic nerve) [1,2]. LBP is a common
musculoskeletal symptom, which occurs in all countries from developing
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countries to developed countries, all age groups from children to the
elderly population, and almost everyone during the lifetime with acute
episode or chronic condition [1,3]. LBP can seriously affect the quality of
life, and has become the leading cause of years lived with disability
(YLDs) worldwide (64.9 million), when compared with diabetes (38.6
million), chronic obstructive pulmonary disease (30.6 million) and other
chronic diseases or disorders in 2017 [4,5]. Given the high prevalence
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and heavy burden of LBP globally, it is important to update the epide-
miological data for researchers and healthcare policy makers.

In the last ten years, the burden of LBP has been reported in several
review articles based on a few national studies, but there was no detailed
information about all countries [6–8]. One study analyzed the global
burden of five common musculoskeletal disorders using the Global
Burden of Disease (GBD) Study 2017, but it did not specifically focus on
LBP [9]. In addition, the worldwide LBP burden was reported in two
studies using the GBD Study 2010 and 2017, respectively, but neither of
them included the country-level information and analyzed the LBP
burden by sociodemographic index (SDI), and the estimates need to be
updated timely [10,11]. Therefore, this study systematically analyzes the
modelled global-, regional- and national-level prevalence, incidence and
YLDs of LBP using the publicly available modelled data in the GBD Study
2019 by age, sex and SDI, and provides the most up-to-date, compre-
hensive and comparable information on global LBP burden.

2. Materials and methods

2.1. Overview

The GBD Study 2019 is performed by the Institute of Health Metrics
and Evaluation (IHME) and follows the Guidelines for Accurate and
Transparent Health Estimates Reporting (GATHER) statement. To date,
GBD Study 2019 is the most up-to-date and comprehensive effort to
describe the global epidemiological levels and trends of diseases and
injuries. GBD study 2019 systematically analyzed 369 diseases and in-
juries, 286 fatal causes, 364 non-fatal causes and 87 risk factors in 204
countries and territories. The general methodology to estimate the dis-
ease burden for GBD study 2019 is the same as for GBD study 2017.When
compared to previous studies, the methodology used in GBD study 2019
has been significantly improved by analyzing data from more countries,
including new causes that induce LBP, improving the measurement
methods and redistribution algorithms, increasing coverage of uncer-
tainty intervals (UIs), revising processing of clinical informatics data,
adopting new standard locations, increasing available data sources, etc.
The detailed information has been showed in previous publication and
can be found at http://ghdx.healthdata.org/gbd-results-tool and htt
ps://vizhub.healthdata.org/gbd-compare/ [12]. All data were pre-
sented as counts and age-standardized rates per 100,000 population with
UIs.

2.2. Case definition and data sources

In the GBD study 2019, LBP is defined as pain on the posterior aspect
of the body ranging from the lower margin of the twelfth ribs to the lower
gluteal folds, with or without pain involving one or both lower limbs, and
the pain should last for at least one day [12].

PubMed, Embase, CINAHL, and Ovid Medline electronic databases
were searched for GBD study 2017 by IHME to end of October 2017, and
eight studies were included in the last systematic review [5]. The search
criteria, including age, sex and language, were not restricted. The terms
“back pain”, “backache”, “back ache”, “lumbago” and “lumbar pain”
were individually searched and combined with each of the following:
“epidemiology”, “incidence”, “prevalence” and “cross-sectional”. The
following exclusion criteria were used: (1) sub-populations clearly not
representative of the national population; (2) not a population-based
study; (3) sample size <150; (4) review. Extra information was ob-
tained from unit record data of surveys in the GBD's repository of pop-
ulation health data (GHDx), which included the world and national
health surveys. Opportunistically, the latest studies encountered during
literature review were added in GBD 2019. Besides, data from the United
States claims data for 2000, 2010–2012, and 2014–2016 by state were
included. GBD then reported the prevalence of LBP based on 463 mea-
sures. Only 103 out of 204 countries and territories provided data for
assessing the prevalence of LBP [12].
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2.3. Data processing and disease model

The reported prevalence estimates were split by sex and age as much
as possible. For studies reporting prevalence with broad age groups for
sexes separated or specific age groups for both sexes combined, the age-
specific data were split by sex using the within-study sex ratio and un-
certainty bounds. For studies reporting prevalence estimates for both
sexes that could not be split using the reported ratio, the data were split
by sex using the sex ratio obtained frommeta-analysis of the within-study
sex-specific data via Meta Regression-Bayesian, Regularized Trimmed
(MR-BRT). The ratio of female to male was 1.18. After using bias ad-
justments, studies that reported data across age groups spanning 25 years
or more were split into five-year age groups by using the prevalence age
pattern estimated through a Bayesian metaregression tool, DisMod-MR
2.112.

Bias was corrected in studies that defined LBP with too broad
anatomical area, recall periods of 1 week to 1 month and 2 months to 1
year, episode duration more than 3 months, activity limitation, together
with studies performed among schoolchildren. Three additional cova-
riates were added for claims data in the United States from the year 2000
and from 2010 onward and in Taiwan (province of China). Because it was
unable to find matches for Taiwan to form a reliable MR-BRT network
crosswalk, the claims data of Taiwan were not included in the final
model. After data adjustment for case definition, outlier data were culled
in a systematic way. Excess mortality in the DisMod model was set to 0,
and it was assumed that no incident or prevalent LBP before the age of
five. Summary exposure value (SEV) scalar was included for LBP as a
country covariate, which combined the exposure measures for risks
estimated to seriously affect LBP in GBD, such as increased body mass
index (BMI) and occupational ergonomic exposure. The boundary values
of SEV were set as 0.75 to 1.25. Detailed information about data pro-
cessing and disease model can be found elsewhere [12].

2.4. Severity and years lived with disability

The GBD disability weight evaluation is based on the lay descriptions
of sequelae emphasizing major functional symptoms and consequences.
The lay descriptions and disability weights for LBP severity levels are
shown in Supplementary Table S1.

The severity distributions of LBP are obtained from the analysis of the
Medical Expenditure Panel Surveys (MEPS), which is a continuous and
overlapping survey of the United States community dwelling population
[12]. The main purpose of MEPS is to collect the data about use and cost
of healthcare. Each panel lasts for two years and conducted in five
rounds, typically containing 30,000 to 35,000 individual respondents.

Respondents aged 18 years and older self-administer the SF-12 for
two times in one panel, at rounds 2 and 4, usually about a year apart.
Information about diagnoses on the basis of self-report of causes for en-
counters with health services was also usually collected by MEPS.
Additionally, diagnoses can be derived through additional questions on
“problems that bother you” and conditions that resulted in “disability
days”. Then, the verbatim text was translated into three-digit interna-
tional classification of diseases (ICD) codes by professional coders. The
ICD codes for LBP are 724.2 (ICD-9) and M54.5 (ICD-10). The severity
distribution for LBP with and without leg pain was derived from MEPS.
USA claims data (2012) were used to derive the proportion of cases with
LBP who reported leg pain. The proportions of LBP with leg pain were
different by age group. The proportion in each severity level and each age
group was acquired by multiplying the proportion in the severity level
and the proportion of LBP with or without leg pain.

As no evidence for mortality from LBP was found in the GBD Study,
the YLDs and disability-adjusted life years (DALYs) values were the same.
In this study, the term YLDs was used. At every computed step, uncer-
tainty was incorporated by sampling 1000 draws combining uncertainty
derived from a variety of sources, which included input data, estimates of
residual non-sampling error and corrections of measurement error. The
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95 % UI was defined as the 2.5th and 97.5th ranked draws [13].

2.5. Complementary analyses

To determine the shape of the association between LBP burden
measured as YLDs and SDI for all GBD regions and 204 countries and
territories from 1990 to 2019, smoothing splines models were estab-
lished. SDI is a comprehensive evaluation index to identify the devel-
oping status of countries and territories, which includes gross domestic
product (GDP) per capita that has been smoothed over the past ten years,
total fertility rate under the age of twenty-five, and average years of
schooling for the population with age more than fifteen years old. SDI is
expressed on a scale of 0 (less developed) to 1 (most developed). Excel
version 2019 and ArcMap version 10.2 were applied to draw figures of
estimates of prevalence, incidence and YLDs using data available from
GBD study 2019.

3. Results

3.1. The burden of low back pain at global level

Globally, there were 568.4 million (95 % UI 505.0 to 640.6 million)
prevalent cases of LBP in 2019, with an age-standardized point preva-
lence estimate of 6972.5 (95 % UI 6190.5 to 7860.5) per 100,000 pop-
ulation. There was a slight decrease of �0.164 % (95 % UI -0.171 % to
�0.156 %) from 1990 to 2019. Besides, the number of incident cases for
LBP globally was about 223.5 million (95 % UI 197.7 to 253.0 million)
with an age-standardized annual incidence rate of 2748.9 (95 % UI
2425.8 to 3106.9), and there was a slight decrease of �0.133 % (95 % UI
-0.139 % to �0.126 %) between 1990 and 2019 (Table 1). Moreover,
63.7 million (95 % UI 45.0 to 85.2) YLDs were caused by LBP, with an
age-standardized rate per 100,000 population of 780.2 (95 % UI 549.3 to
1046.1) YLDs. Although the age-standardized YLD rate of LBP was
decreased by�0.163 % (95 % UI -0.171 % to�0.155 %) since 1990, LBP
was still the leading cause of age-standardized YLD rate globally
(Table 1).

3.2. The burden of low back pain at regional level

The age-standardized prevalence per 100,000 of LBP in 2019 was
highest in high-income North America (12314.6 (95 % UI 11322.5 to
13367.9)), central Europe9982.0 (95 % 8822.9 to 11299.0)) and high-
income Asia Pacific (9493.2 (95 % UI 8298.9 to 10825.8)). Conversely,
East Asia (5222.7 (95 % UI 4625.2 to 5881.0)), South Asia (5485.6 (95 %
UI 4831.9 to 6219.0)) and Southern Sub-Saharan Africa (5776.0 (95 %
UI 5108.2 to 6542.9)) had the lowest age-standardized prevalence esti-
mates (Table 1).

Central Europe (4106.3 (95 % UI 3639.7 to 4642.9)), Oceania
(3845.3 (95 % UI 3419.3 to 4347.8)) and Eastern Europe (3820.5 (95 %
UI 3396.8 to 4291.7)) had the highest LBP age-standardized incidence
rates, while the rates were lowest in East Asia (2317.4 (95 %UI 2050.7 to
2613.8)), South Asia (2362.1 (95 % UI 2078.4 to 2684.0)) and Southern
Latin America (2391.1 (95 % UI 2085.3 to 2715.7)) (Table 1).

High-income North America (1362.1 (95 % UI 975.7 to 1800.2)),
central Europe (1127.0 (95 % UI 788.5 to 1509.6)) and high-income Asia
Pacific (1080.5 (95 % UI 751.0 to 1464.9)) had the highest age-
standardized YLD rates in 2019, while East Asia (589.1 (95 % UI 418.5
to 790.7)), South Asia (603.5 (95 % UI 427.0 to 809.8)) and Southern
Sub-Saharan Africa (638.8 (95 % UI 452.3 to 853.4)) had the lowest age-
standardized YLD rates (Table 1). The age-standardized prevalence and
incidence estimates for all GBD regions by sex in 2019 are presented in
Supplementary Figs. S1 and S2.

The percentage of changes in age-standardized prevalence estimates
from 1990 to 2019 varied across all the GBD regions in 2019. As can be
seen from Table 1, most regions displayed a decreasing trend. Thereinto,
East Asia (�0.285 % (95 % UI -0.302 % to �0.267 %)), South Asia
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(�0.222 % (95 % UI -0.238 % to �0.207 %)) and high-income Asia
Pacific (�0.124 % (95 % UI -0.135 % to �0.110 %)) showed the highest
decreasing trends. Meanwhile, these regions also ranked top three with
decreasing trends in age-standardized incidence and YLD rates. Some
regions had a slight increasing trend. Tropical Latin America showed the
highest increasing trends in age-standardized prevalence (0.010 % (95 %
UI -0.003 %–0.022 %)), incidence (0.004 % (95 % UI -0.005 %–

0.014 %)) and YLD rates (0.015 % (95 % UI 0.000–0.029 %)) (Table 1).
Supplementary Figs. S3 and S4 presented the age-standardized preva-
lence estimates and incidence rate by sex during 1990–2019.

Of note, there was a remarkable increase in the number of prevalent
cases from 1990 (386.0 million (95%UI 342.7 to 434.5million)) to 2019
(568.4 million (95 % UI 505.0 to 640.6 million)), and the GBD regions
contributing to this increase in 2019 were different from the regions in
1990 (Supplementary Fig. S5, Supplementary Table S2). Likewise, there
was also an obvious increase in the number of incident cases from 1990
(149.3 million (95 % UI 131.3 to 169.2 million)) to 2019 (223.5 million
(95 % UI 197.7 to 253.0 million)) with different contributing regions
between 2019 and 1990 (Supplementary Fig. S6, Supplementary
Table S3).

3.3. The burden of low back pain at national level

Age-standardized prevalence estimates for LBP per 100,000 popula-
tion ranged from 5134.7 to 12706 cases in 2019 (Fig. 1, Supplementary
Table S2). Results revealed that the United States (12706 (95 % UI
11718.1 to 13778.9)), Denmark (11082.3 (95 % UI 9681.3 to 12714.3))
and Switzerland (10621.2 (95 % UI 9303.4 to 12069.4)) had the highest
age-standardized prevalence estimates in 2019. China (5134.7 (95 % UI
4548.5 to 5787)), India (5246.5 (95 % UI 4613.5 to 5943.6)) and Ghana
(5503.8 (95 % UI 4932.5 to 6108.6)) had the lowest age-standardized
prevalence estimates. In addition, results showed that the percentage
of change in age-standardized prevalence estimates varied substantially
among countries between 1990 and 2019. Zambia (0.113% (95 % UI
0.065%–0.16%)), Zimbabwe (0.066% (95% UI 0.018%–0.113%)) and
Canada (0.064 % (95 % UI -0.06 %–0.203 %)) showed the largest in-
creases. China (�0.291 % (95 % UI -0.309 % to �0.272 %)), India
(�0.267 % (95 % UI -0.286 % to �0.25 %)) and Switzerland (�0.25 %
(95 % UI -0.334 % to �0.158 %)) showed slightly decreasing trends
(Fig. 1, Supplementary Table S2).

Age-standardized incidence rates per 100,000 population for LBP
varied from 2268.6 to 4179.4 cases in 2019 (Fig. 2, Supplementary
Table S3). Poland (4179.4 (95 % UI 3702.2 to 4717.4)), Vanuatu (4160.1
(95 % UI 3700.6 to 4674.5)) and Romania (4140.4 (95 % UI 3651.6 to
4697)) showed the highest age-standardized incidence rates in 2019.
India (2268.6 (95 % UI 1998.3 to 2574.7)), China (2280.7 (95 % UI
2017.2 to 2572.6)) and Singapore (2371.3 (95 % UI 2056 to 2714.3))
had the lowest age-standardized incidence rates. Zambia (0.081 % (95 %
UI 0.046 %–0.116 %)), Mali (0.047 % (95 % UI 0.016 %–0.084 %)) and
Canada (0.047 % (95 % UI -0.072 %–0.163 %)) displayed the largest
increases in age-standardized incidence rates from 1990 to 2019. China
(�0.282 % (95 % UI -0.297 % to �0.266 %)), India (�0.24 % (95 % UI
-0.256 % to �0.225 %)) and Taiwan (Province of China) (�0.164 %
(95 % UI -0.235 % to �0.096 %)) showed the largest decreases in age-
standardized incidence rates from 1990 to 2019 (Fig. 2, Supplementary
Table S3).

The top three countries with highest age-standardized prevalence
estimates of LBP in 2019 also had the highest age-standardized YLD rates.
India (575 (95 % UI 407.5 to 773.4)), China (579.1 (95 % UI 411.6 to
778.1)) and Eswatini (614.7 (95%UI 439.8 to 825.1)) showed the lowest
age-standardized YLD rates (Supplementary Fig. S7 and Table S4). The
top three countries with largest increases in age-standardized incidence
rates of LBP from 1990 to 2019 also had the largest increases in age-
standardized YLD rates. China (�0.29 % (95 % UI -0.308 % to
�0.27 %)), India (�0.266 % (95 % UI -0.285 % to �0.248 %)) and
Switzerland (�0.247 % (95 % UI -0.332 % to �0.151 %)) showed the



Table 1
Prevalent cases, incident cases and years lived with disability (YLD) for low back pain in 2019 for both sexes and percentage change of age-standardized rates by Global Burden of Disease regions (generated from data
available from http://ghdx.healthdata.org/gbd-results-tool).

Global Burden of Disease regions Prevalence (95 % uncertainty interval) Rank* Incidence (95 % uncertainty interval)

Counts
(2019)

Age-standardised estimates
(2019)

Percentage change in age-standardised rates between 1990 and 2019 1990 2019 Counts
(2019)

Global 568444532
(505000665–640597792)

6972.5
(6190.5–7860.5)

−0.164
(-0.171 to −0.156)

15 17 223455641
(197710058–252992458)

High-income Asia Pacific 25686694
(22546673–29151788)

9493.2
(8298.9–10825.8)

−0.124
(-0.135 to −0.110)

9 10 7545399
(6642605–8583366)

High-income North America 56363816
(52055300–61269217)

12314.6
(11322.5–13367.9)

−0.109
(-0.153 to −0.063)

5 6 14965167
(13405564–16680784)

Western Europe 55449649
(48952532–63087425)

9445.4
(8337.8–10724.2)

−0.063
(-0.082 to −0.044)

11 12 16164047
(14225919–18317754)

Australasia 3171162
(2771742–3636715)

8801.4
(7661.6–10111.2)

−0.107
(-0.157 to −0.059)

13 13 957335
(837149–1087058)

Andean Latin America 3668549
(3261749–4114905)

5967.8
(5316.1–6681.0)

−0.005
(-0.031 to 0.022)

20 21 1593431
(1407493–1795250)

Tropical Latin America 18673981
(16342669–21126519)

7670.2
(6723.8–8675.0)

0.010
(-0.003 to 0.022)

19 18 7835430
(6889649–8878913)

Central Latin America 17322001
(15211051–19578706)

6828.6
(6005.9–7708.9)

0.000
(-0.014 to 0.014)

20 18 7296779
(6427249–8326703)

Southern Latin America 5241259
(4570989–5998396)

7005.1
(6094.2–8036.0)

−0.012
(-0.041 to 0.019)

21 21 1759704
(1539299–2005001)

Caribbean 3244635
(2897401–3642176)

6473.6
(5773.0–7239.2)

−0.016
(-0.038 to 0.007)

20 19 1377520
(1221659–1551816)

Central Europe 15259960
(13580388–17403539)

9982.0
(8822.9–11299.0)

−0.028
(-0.040 to −0.016)

13 12 6121044
(5439841–6937724)

Eastern Europe 25596428
(22803142–28912536)

9225.5
(8195.3–10348.9)

−0.023
(-0.033 to −0.012)

16 15 10389031
(9229521–11763807)

Central Asia 6442826
(5651886–7309578)

7342.5
(6486.7–8292.9)

−0.014
(-0.029 to 0.004)

21 18 2783877
(2448612–3189566)

North Africa and Middle East 43239039
(37773370–48819120)

7668.2
(6798.0–8636.3)

−0.058
(-0.074 to −0.043)

16 18 18336870
(16080397–20926523)

South Asia 89474668
(78460914–101685307)

5485.6
(4831.9–6219.0)

−0.222
(-0.238 to −0.207)

27 29 38927433
(34094059–44442393)

Southeast Asia 54542511
(48098970–61599738)

8008.3
(7102.0–9005.2)

−0.020
(-0.031 to −0.006)

18 15 23716206
(20966780–26943294)

East Asia 96208234
(84872149–109683360)

5222.7
(4625.2–5881.0)

−0.285
(-0.302 to −0.267)

19 20 42253410
(37200344–48204474)

Oceania 911041
(792198–1034102)

8849.1
(7808.2–10002.7)

0.001
(-0.023 to 0.029)

16 15 402970
(353605–459664)

Western Sub-Saharan Africa 21680082
(19008773–24562561)

7095.1
(6282.7–8000.0)

0.000
(-0.007 to 0.007)

29 26 9410092
(8227951–10765370)

Eastern Sub-Saharan Africa 16557539
(14414376–18788468)

6378.2
(5636.6–7213.6)

−0.010
(-0.019 to 0.000)

34 30 7346880
(6406399–8430098)

Central Sub-Saharan Africa 5735791
(4974586–6538846)

6691.6
(5904.4–7525.2)

−0.011
(-0.039 to 0.016)

30 28 2538292
(2218784–2910412)

Southern Sub-Saharan Africa 3974668
(3486549–4499663)

5776.0
(5108.2–6542.9)

−0.050
(-0.063 to −0.037)

29 27 1734725
(1522546–1981795)
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Incidence (95 % uncertainty interval) Rank** YLDs (95 % uncertainty interval) Rank***

Age-standardised
rates
(2019)

Percentage change in age-standardised rates between 1990
and 2019

1990 2019 Counts
(2019)

Age-standardised
rates
(2019)

Percentage change in age-standardised rates between 1990
and 2019

1990 2019

2748.9
(2425.8–3106.9)

−0.133
(-0.139 to −0.126)

21 24 63685120
(44999198–
85192922)

780.2
(549.3–1046.1)

−0.163
(-0.171 to −0.155)

1 1

3003.7
(2627.8–3400.9)

−0.066
(-0.077 to −0.056)

16 15 2884797
(2038411–3897905)

1080.5
(751.0–1464.9)

−0.120
(-0.133 to −0.106)

1 1

3434.1
(3075.1–3844.3)

−0.060
(-0.090 to −0.029)

17 17 6174175
(4449896–8124406)

1362.1
(975.7–1800.2)

−0.114
(-0.156 to −0.069)

1 1

2934.8
(2576.5–3315.9)

−0.033
(-0.048 to −0.017)

19 17 6174813
(4342039–8320108)

1062.6
(745.6–1441.7)

−0.063
(-0.082 to −0.044)

1 1

2765.5
(2415.9–3140.5)

−0.051
(-0.084 to −0.021)

19 19 353808
(248870–476777)

988.3
(687.2–1338.3)

−0.107
(-0.159 to −0.057)

1 1

2583.9
(2289.4–2901.0)

−0.005
(-0.027 to 0.015)

22 21 415525
(293398–559274)

674.4
(476.3–909.8)

−0.003
(-0.032 to 0.028)

1 1

3237.4
(2853.4–3660.0)

0.004
(-0.005 to 0.014)

22 22 2098383
(1480054–2786301)

860.3
(606.3–1146.1)

0.015
(0.000–0.029)

1 1

2875.8
(2532.9–3268.8)

0.000
(-0.011 to 0.010)

24 22 1953805
(1372398–2601136)

768.6
(541.1–1024.7)

0.003
(-0.012 to 0.018)

1 2

2391.1
(2085.3–2715.7)

0.000
(-0.024 to 0.021)

22 21 590176
(411523–800738)

790.3
(550.1–1073.0)

−0.013
(-0.044 to 0.022)

1 2

2759.9
(2448.9–3108.1)

−0.014
(-0.031 to 0.003)

22 23 364602
(257466–485551)

727.5
(513.2–965.0)

−0.019
(-0.044 to 0.005)

1 2

4106.3
(3639.7–4642.9)

−0.023
(-0.032 to −0.013)

17 16 1709097
(1209435–2309586)

1127.0
(788.5–1509.6)

−0.024
(-0.036 to −0.011)

1 1

3820.5
(3396.8–4291.7)

−0.021
(-0.029 to −0.012)

18 18 2847347
(2024235–3815425)

1032.1
(728.1–1374.1)

−0.018
(-0.030 to −0.006)

1 1

3140.8
(2787.3–3554.8)

−0.012
(-0.025 to 0.001)

22 22 731962
(513799–980791)

827.8
(582.9–1105.7)

−0.014
(-0.031 to 0.005)

1 1

3215.9
(2838.8–3638.3)

−0.044
(-0.055 to −0.034)

19 19 4899300
(3404485–6533347)

862.0
(605.5–1153.3)

−0.060
(-0.077 to −0.042)

1 1

2362.1
(2078.4–2684.0)

−0.198
(-0.211 to −0.185)

22 23 9920980
(7027196–
13254437)

603.5
(427.0–809.8)

−0.220
(-0.237 to −0.204)

2 3

3478.8
(3093.3–3920.6)

−0.026
(-0.035 to −0.013)

16 16 6174959
(4329886–8252199)

900.0
(634.6–1203.1)

−0.015
(-0.029 to −0.001)

1 1

2317.4
(2050.7–2613.8)

−0.275
(-0.290 to −0.260)

16 18 10885999
(7718845–
14745714)

589.1
(418.5–790.7)

−0.284
(-0.302 to −0.265)

1 1

3845.3
(3419.3–4347.8)

−0.001
(-0.020 to 0.019)

16 15 102524
(72075–136527)

983.6
(695.2–1303.9)

−0.002
(-0.030 to 0.029)

1 1

2982.6
(2640.2–3364.7)

0.002
(-0.004 to 0.007)

21 19 2445781
(1718562–3281523)

795.7
(560.4–1065.4)

0.005
(-0.004 to 0.013)

1 1

2728.2
(2416.5–3103.0)

−0.011
(-0.018 to −0.003)

23 22 1869809
(1303044–2481459)

714.2
(501.8–957.4)

−0.004
(-0.014 to 0.007)

2 1

2855.4
(2529.8–3237.1)

−0.010
(-0.031 to 0.011)

21 21 644392
(451537–864330)

745.7
(524.6–1000.1)

−0.003
(-0.034 to 0.028)

3 2

2492.2
(2207.8–2828.3)

−0.050
(-0.060 to −0.039)

23 24 442883
(312872–592296)

638.8
(452.3–853.4)

−0.056
(-0.071 to −0.040)

1 2

*, **, ***, rank: the rank of LBP prevalence, LBP incidence and the number of YLDs caused by LBP compared to all other conditions among the above 21 regions in GBD 1990 and 2019, respectively.
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Fig. 1. Age-standardized prevalence estimates of low back pain per 100,000 population by country in 2019 (generated from data available from http://ghdx.health
data.org/gbd-results-tool).

Fig. 2. Age-standardized incidence estimates of low back pain per 100,000 population by country in 2019 (generated from data available from http://ghdx.health
data.org/gbd-results-tool).
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largest decreases in age-standardized YLD rates of LBP from 1990 to 2019
(Supplementary Table S4).

3.4. Age and sex patterns of low back pain

Results showed that the worldwide prevalence, incidence and YLD
rates were higher in women than in men and increased with age, and
then peaked at the age group of 80–84 years old for both sexes in 2019.
Moreover, the number of prevalent, incident and YLD cases was also
increased with age and peaked at the age group of 45–54 years old for
both sexes, and then the decreasing trends were observed up to the oldest
age group (Fig. 3, Supplementary Figs. S8 and S9). It is noteworthy that
there were no statistically significant differences between females and
males in terms of prevalence, incidence, and YLD across all age groups.

3.5. Burden of low back pain by Socio-demographic index

Overall, a positive association was observed between the age-
standardized YLD rate of LBP and SDI over the past thirty years
(Fig. 4). Interestingly, at the regional level, the age-standardized YLD rate
of LBP displayed a decreasing trend with the increasing SDI during
Fig. 4. Age-standardized years lived with disability (YLD) rates for low back pain fo
between 1990 and 2019; Expected values based on the SDI and disease rates in all loc
and show observed age-standardized YLD rates from 1990 to 2019 for that region (g

Fig. 3. Worldwide prevalent cases and prevalence estimates of low back pain per 10
upper and lower uncertainty intervals (95 % UI), respectively (generated from data
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1990–2019. In high-income North America, Central Europe, Oceania and
Southeast Asia, the observed LBP burden estimates were higher than the
expected level on the basis of SDI during 1990–2019. A positive associ-
ation was also noted between age-standardized YLD rate of LBP and SDI
for 204 countries and territories in 2019. In many countries and terri-
tories, including the United States, Denmark and Switzerland, the age-
standardized YLD rate was higher than the expected level (Fig. 5).

4. Discussion

In this study, we present the most up-to-date, comprehensive and
comparable information of prevalence, incidence and YLD for LBP in 204
countries and territories from 1990 to 2019 using the publicly available
modelled data and methods in GBD Study 2019 [12]. National-level
burden of LBP and the association between LBP burden and SDI have
been analyzed in the present study.

In 2019, LBP accounted for approximately 568.4 million prevalent
cases, 223.5 million incident cases and 63.7 million YLDs globally.
Although the age-standardized prevalence, incidence and YLDs rate of
LBP were slightly decreased from 1990 to 2019, the prevalent number,
incident number and the number of YLDs had substantially increased,
r 21 Global Burden of Disease (GBD) regions by sociodemographic index (SDI)
ations are shown as the black line. Thirty points are plotted for each GBD region
enerated from data available from http://ghdx.healthdata.org/gbd-results-tool).

0,000 population by age and sex in 2019; Dotted and dashed lines indicate 95 %
available from http://ghdx.healthdata.org/gbd-results-tool).
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Fig. 5. Age-standardized years lived with disability (YLD) rates of low back pain by 204 countries and territories and sociodemographic index (SDI) in 2019; Expected
values are shown as the black line. Each point shows observed age-standardized YLD rate for specified country or territory in 2019 (generated from data available from
http://ghdx.healthdata.org/gbd-results-tool).

S. Chen et al. Journal of Orthopaedic Translation 32 (2022) 49–58
and LBP remains the leading cause of YLDs in 2019 worldwide. More-
over, the burden of LBP in some countries is still growing, with the largest
increase in Zambia, Mali and Canada. Meanwhile, enormous social and
economic costs were spent in the treatment and management of LBP. In
the United States, it has been reported that LBP ranked first among 154
conditions in health care spending with an estimated spending at $134.5
billion in 2016 [14]. Generally, the estimated spending of LBP includes
only health care spending and accounts for a small portion of the total
cost, because the indirect costs arising from absence from work (absen-
teeism) and attending work while sick (presenteeism), are not taken into
account [15]. Overall, the total costs of LBP were probably under-
estimated. As we see above, LBP is the condition with high prevalence
and heavy burden globally, so it is important that preventive measures,
management and treatment of LBP are given priority.

As shown in this study, the burden of LBP is higher in females than in
males in 2019. This gender disparity of LBP burden is similar to what was
reported in GBD study 2017, but contrary to what was reported in GBD
study 2010 [10,11]. In fact, it is the expanded data coverage and
improved statistical approach rather than a real change that results in the
difference in gender disparity of LBP burden over this period. Interest-
ingly, the similar gender trend has been reported in other musculoskel-
etal disorders, such as osteoarthritis and neck pain [13,16]. Evidence has
shown that female sex hormones play an essential role in the etiology and
pathophysiology of various musculoskeletal degenerative diseases, and
the prevalence of these diseases significantly increases after menopause
[17,18]. We speculate that menopause in females may be an explanation
for the gender disparity of LBP burden. In addition to biological factors,
psychological and sociocultural factors could also be the possible ex-
planations for it [11,19]. The trends of worldwide prevalent cases, inci-
dence cases and YLDs in 2019 were similar, increasing with age and
peaking at 45–54 years age for men and women. The trends of global
prevalent rate, incidence rate and YLDs rate were also similar, increasing
with age and peaking at 80–84 age group for both women and men in
2019. The similar age patterns of LBP burden were observed in the sta-
tistical data from GBD study 2010 and GBD study 2017 [10,11]. There
are several factors that may contribute to the age pattern of LBP burden.
Intervertebral disc degeneration is considered as one of important rea-
sons for LBP and the degeneration degree of intervertebral disc increases
with age, which may directly explain the age pattern in a certain extent
[20–22]. On the other hand, aging is associated with pain, which can
exist in different parts of the body and may restrict physical and social
function, and further accelerate the deterioration of the musculoskeletal
system and result in additional pain [23]. This vicious cycle may explain
56
the age pattern in an indirect way. Thus, the 45–54 years age group
especially the female group at this age should be targeted in an early
science popularization education and prevention of LBP, which will be
beneficial to the reduction of LBP burden.

Our analyses of the present study reveal that the developing level of
countries is one of the important contributing factors for LBP burden,
which has not been reported in previous studies. Interestingly, although
there was an overall positive association between age-standardized YLD
rate of LBP and SDI, the age-standardized YLD rate of LBP at the regional
level displayed a decreasing trend with the increasing SDI during
1990–2019. Moreover, the high burden of LBP was not limited to
countries with a high SDI level, but was also observed in countries with a
middle and low SDI level. Possible explanations for this confusing phe-
nomenon are likely to be complicated and may be owing to the differ-
ences among different countries and the different times of the identical
country in the levels of aging, physical inactivity, occupation and obesity.
For example, Vanuatu, which has a low SDI level and a high YLD rate of
LBP, is accompanied by substantially increased prevalence of obesity and
sedentary recreation in economic development [24,25]. This discrepancy
could, in part, contribute to the high burden of multiple disorders or
diseases, including LBP, in this country. On the basis of the above asso-
ciation between age-standardized YLD rate of LBP and SDI, healthcare
policy makers can establish precise preventive strategies for LBP by
comparing the burden observed with the expected burden based on the
SDI.

Although the burden of LBP is high worldwide, currently available
guidelines recommended treatment methods, including physiotherapy,
pharmacological therapy, interventional therapy, and surgery, cannot
completely cure the pain, and there remains a lot of work to be done to
reduce the LBP burden [26]. Early detection and control of risk factors
could be good strategies to prevent LBP and reduce LBP burden. The risk
factors for LBP are classified into 4 levels in GBD Study 2019 [27]. Level 1
risk factors include environmental/occupational risks, behavioral risks
and metabolic risks; Level 2 risk factors include occupational risks, to-
bacco and high body-mass index; Level 3 risk factors include occupa-
tional ergonomic factors and smoking. Unfortunately, the specific level 4
risk factors for LBP have not yet been evaluated in GBD study. The
assessment of country specific patterns of risk factors for LBP should be
conducted in future, which is crucial for policy makers in establishing
management recommendations. But it is encouraging that some in-
terventions, especially physical exercise, education and ergonomic
modifications, have been shown to yield positive effects on prevention of
LBP [28]. Clinical trials and systematic reviews have confirmed that
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physical exercise, and programs combining physical exercise and edu-
cation are effective to reduce LBP severity and associated disabilities
[29–31]. Therefore, it is suggested that policy makers strengthen edu-
cation about ergonomic knowledge of postures and tobacco control to
decrease risk of LBP, and increase investment of public sport stadium to
encourage people to keep healthy body-mass index, which may serve as
important prevention strategies for LBP.
4.1. Limitations of this study

One main limitation of this study is the incomplete availability of the
primary data used in GBD Study 2019. When data are incomplete or not
available in some regions and countries (e.g., the data are not released),
the results rely on the modelled data from DisMod-MR 2.1 using cova-
riates and borrowing strength across geography or time. While it is un-
likely that data in a country in a certain year will suddenly and
dramatically change, the modelled data should be interpreted with
caution. Although the severity distributions of LBP are estimated using
the analysis of the Medical Expenditure Panel Surveys (MEPS), the data
might not have been collected using the preferred case definition of LBP,
and recall bias might exist due to the long follow-up period. Moreover,
the data of the health state experience for LBP derived from MEPS might
not be representative globally. In addition, the instability in fixed effects
between cycles due to collinearity is difficult to avoid, and the UIs around
estimates could not be fully represented in the statistical modelling.

5. Conclusions and policy implications

LBP is a major public health problem globally, with great variation
among countries. Although the age standardized prevalence, incidence
and YLDs of LBP did not obviously change over the past thirty years, its
burden remains high, with middle aged women particularly at risk.
Increasing the awareness of population and policy makers about LBP and
its risk factors, together with providing preventive and curative in-
terventions for people living with LBP, is highly recommended for
reducing the future burden of this condition.
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