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Abstract
Purpose We aimed to assess the global, regional, and national burdens of low back pain (LBP) from 1990 to 2019 by gender, 
age, and the sociodemographic index (SDI) from the Global Burden of Disease (GBD) 2019 study.
Methods The number of incident cases, disability-adjusted life years (DALYs), age-standardized incidence rates, and age-
standardized DALY rates during 1990–2019 were obtained from the GBD 2019 study. The estimated annual percentage 
changes (EAPCs) in the age-standardized incidence rates and age-standardized DALY rates were determined to measure 
the temporal trends of LBP.
Results In 2019, there were an estimated 223.5 million cases of LBP and 63.7 million LBP-related DALYs worldwide. 
During 1990–2019, the age-standardized incidence rate [EAPC =  − 0.41; 95% confidence interval (CI) − 0.46 to − 0.36] and 
age-standardized DALY rate decreased (EAPC =  − 0.51; 95% CI − 0.56 to − 0.46) globally. The age-standardized incidence 
rate of LBP decreased the most in low-middle SDI regions. The age-standardized incidence rate of LBP decreased the most 
in South Asia (EAPC, − 1.51), East Asia (EAPC, − 0.68), and Australasia (EAPC, − 0.26). The incidence in male subjects 
was lower than that in female subjects. The largest decreases in the age-standardized incidence rate and age-standardized 
DALY rate of LBP were observed in India, and China.
Conclusions The global age-standardized incidence rate and age-standardized DALY rate of LBP showed a downward trend, 
especially in East and South Asia. In addition, a heavier burden of LBP was observed in older and female populations.

Keywords Low back pain · Epidemiological · Trends · Global burden of disease

Introduction

Although low back pain (LBP) is common in the general 
adult population, it is usually regarded as a disease with a 
small burden [1]. However, LBP is one of the major causes 
of years lived with disability in 65% of countries globally 
and the primary cause of years lived with disability in all 

high-income countries [2]. Additionally, from 1990 to 2015, 
the years lived with disability caused by 54%, with the larg-
est increase evidenced in low- and middle-income countries 
[3].

The GBD 2019 study assesses the burden of 369 human 
diseases and injuries in 204 countries and territories world-
wide [2]. However, there has not been a systematic up-to-
date of the temporal trends of LBP since the GBD 2019 
study. Therefore, we assessed the LBP burden based on the 
GBD 2019 data by determining the temporal trends in LBP 
incidence rates and LBP-related disability-adjusted life years 
(DALYs) at the global, regional, and national levels in terms 
of sex, age, and the socio-development index (SDI).
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Methods

Overview

The GBD 2019 study estimated the incidence and mortality 
of 369 diseases and injuries and the related DALYs in both 
sexes and 204 countries and territories, grouping the data 
by 21 regions and seven super-regions [2]. We obtained the 
annual incident cases, DALYs, age-standardized incidence 
rates, and age-standardized DALY rates of LBP from 1990 
to 2019 [2]. GBD 2019 includes a great number of data, such 
as surveys, censuses, vital statistics, and other health-related 
data sources. The data are applied to calculate the incidence, 
and disability-adjusted life years (DALYs) for 204 countries 
and territories from 1990 to 2019. The specific data can be 
found through the tool: http:// ghdx. healt hdata. org/ gbd- 2019/ 
data- input- sourc es. The description of the GBD 2019 study 
are published elsewhere [2].

The SDI, a comprehensive measurement of educational 
level, income per capita, and fertility rate, is scored from 0 to 
1 [4]. The 204 countries and territories included in the study 
were classified into high, high-middle, middle, low-middle, 
and low SDI regions and 21 geographical regions [2]. The 
GBD 2019 study complied with the Guidelines for Accu-
rate and Transparent Health Estimates Reporting (GATHER) 
Guidelines [5, 6]. The Affiliated Nanping First Hospital of 
Fujian Medical University reviewed and approved this study.

Estimation framework

In GBD 2019 study, LBP is defined as LBP with or with-
out pain referred into one or both legs that lasts for at least 
1 day. Two parameters associated with LBP were measured: 
incidence, and DALYs. The incidence refers to the num-
ber of new cases of a given cause during a given period in 
a specified population. DALYs were derived by summing 
years of life lost and years lived with disabilities, thereby 
incorporating both premature death and health-related suf-
fering to portray the total years of healthy life lost from all 
causes [7] DisMod-MR 2.1, a Bayesian meta-regression 
disease modeling tool, was used to estimate the prevalence 
and DALY, enforcing consistency between epidemiological 
parameters [4].

Statistical analyses

We calculated the EAPCs in the age-standardized rates of 
LBP. These EAPCs describe age-standardized rate trends 
within a specified time interval and were determined by the 
formula: Y = α + βX + ε, where Y means ln (age-standard-
ized rate), X is the calendar year, and ε is the error term, β 
refers to the positive or negative age-standardized rate trend. 

Assuming that the natural logarithm of age-standardized rate 
is linear with time, therefore, EAPC = 100 × [exp(β) − 1]. 
The 95% confidence interval (CI) of an EAPC was calculated 
from the linear model. When EAPC and its 95% CI lower 
limit are both positive, its corresponding age-standardized 
rate shows an upward trend; contrastingly, when EAPC and 
its 95% CI upper limit are both negative, its corresponding 
age-standardized rate shows a downward trend. Otherwise, 
age-standardized rate is regarded as stabilized [8].

The correlations between the EAPCs and age-standard-
ized rates and between the SDIs and EAPCs were calculated 
by using Gaussian process regression and Pearson’s correla-
tion coefficient (ρ). All calculations were performed using R 
software (version 3.5.1).

Results

Analysis of the LBP incidence

From 1990 to 2019, the global incidence of LBP increased 
by 50%, from 149,294,134.47 to 223,455,640.82 cases 
(Table 1). Consistently, the global age-standardized inci-
dence rate showed a downward trend with an EAPC 
of − 0.41 (− 0.46 to − 0.36), decreasing from 3,168.93 to 
2,748.90 per 100,000 persons (Table 1; Fig. 1A; Supplemen-
tary Fig. 1A). The age-standardized incidence rate decreased 
in both sexes; male subjects had an EAPC of − 0.41 (95% 
CI, − 0.46 to − 0.37), and female subjects had an EAPC 
of − 0.41 (95% CI, − 0.47 to − 0.36) (Table 1; Fig. 1A). The 
age-standardized incidence rate of LBP from 1990 to 2019 
in female subjects was higher than that in male subjects, as 
demonstrated by the male-to-female ratios of 0.78 and 0.77, 
respectively (Table 1).

On the other hand, the age-standardized incidence rate 
of LBP was much higher in the regions with high SDI val-
ues than in regions with other SDI values (Table 1; Supple-
mentary Fig. 1A). For example, in 2019, the highest age-
standardized incidence rate of LBP, 3,126.59 per 100,000 
population, was observed in the high SDI regions, followed 
by the high-middle SDI regions at 2,824.31 per 100,000 
population. In contrast, the age-standardized incidence rate 
of LBP decreased the most in the low-middle SDI region, 
where the EAPC was the lowest at − 0.52 (95% CI, − 0.59 
to − 0.44) (Table 1; Fig. 1A).

Meanwhile, the incidence of LBP was the highest in the 
80–84 years age group globally. In addition, the incidence of 
LBP was highest in the 80–84 age group in the high, high-
middle, middle, and low-middle SDI regions (Supplemen-
tary Fig. 2). In 2019, the high SDI regions had the highest 
proportion of incident cases of LBP, 23.34%, among the 
young people (age 15–49) (Supplementary Fig. 3A). Region-
ally, in 2019, the highest age-standardized incidence rates of 

http://ghdx.healthdata.org/gbd-2019/data-input-sources
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LBP were observed in Central Europe at 4,106.34, Oceania 
at 3,845.30, and Eastern Europe at 3,820.55, whereas the 
lowest age-standardized incidence rates of LBP were in East 
Asia at 2,317.36, South Asia at 2,362.13, and Southern Latin 
America at 2,391.11 per 100,000 population (Table 1). From 
1990 to 2019, the age-standardized incidence rate of LBP 
decreased the most in South Asia with an EAPC of − 1.51 
(95% CI, − 1.72 to − 1.31), East Asia with an EAPC of − 0.68 
(95% CI, − 0.86 to − 0.49), and Australasia with an EAPC 
of − 0.26 (95% CI, − 0.30 to − 0.22) (Table 1; Fig. 1A).

At a country level, in 2019, the highest age-standardized 
incidence rates of LBP were observed in Poland (4,179.43 
per 100,000 population), Vanuatu (4,160.10), and Romania 
(4,140.40), whereas the lowest age-standardized incidence 
rates of LBP were in India (2,268.60), China (2,280.67), 
and Singapore (2,371.31) (Supplementary Table 1; Sup-
plementary Table 3; Fig. 2A–C). From 1990 to 2019, the 
age-standardized incidence rate of LBP decreased the 
most in India (total: EAPC, − 1.02; males: EAPC, − 1.10, 
females: EAPC, − 1.04) and increased the most in Zambia 
(total: EAPC, 0.18; males: EAPC, 0.17, females: EAPC, 
0.19). (Supplementary Table 1; Supplementary Table 3; 
Fig. 3A–C).

Analysis of LBP DALY worldwide

From 1990 to 2019, the global DALYs of LBP increased by 
47%, from 43,361,648.41 to 63,685,119.80 (Table 2). In con-
trast, the age-standardized DALY rate displayed a downward 
trend, with an EAPC of − 0.51 (− 0.56 to − 0.46) (Table 2; 
Fig. 1B). The age-standardized DALY rate decreased in both 
sexes, with an EAPC of − 0.47 (95% CI, − 0.52 to − 0.42) 
in male subjects and an EAPC of − 0.54 (95% CI, − 0.60 
to − 0.49) in female subjects (Table 2; Fig. 1B). The age-
standardized DALY rate of LBP in females was higher than 
that in males, as demonstrated by the male-to-female ratios 
of 0.75 and 0.76, respectively (Table 2).

On the other hand, the age-standardized DALY rate of 
LBP was much higher in regions with high SDI values than 
in regions with other SDI values (Table 2; Supplementary 
Fig. 1B). In 2019, the highest age-standardized DALY rate 
of LBP in the high SDI regions, 1,142.67 per 100,000 popu-
lation (95% UI, 809.85 to 1,522.54), was followed by that in 
the high-middle SDI regions at 773.88 per 100,000 popula-
tion (95% UI, 546.26 to 1,038.23). The age-standardized 
DALY rate of LBP decreased the most in the low-middle 
SDI region, where the EAPC was lowest at − 0.55 (95% 
CI, − 0.63 to − 0.46) (Table 2; Fig. 1B). Globally, the LBP 
DALY rate was highest in the 80–84 age group. In addition, 
the LBP DALY rate was highest at the 75–79 group in the 
high SDI regions, highest in the 80–84 group in the low 
SDI regions (Supplementary Fig. 4). In 2019, the high SDI 
regions had the highest proportion of DALY cases of LBP Ta
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in young people (age 15–49), with a rate of 21.43% (Sup-
plementary Fig. 3B).

At the regional level, in 2019, the highest age-standard-
ized DALY rate of LBP was observed in high-income North 
America at 1,362.08 per 100,000 population, Central Europe 
at 1,127.05, and the high-income Asia–Pacific at 1080.52. 
Meanwhile, the lowest age-standardized DALY rate of LBP 
was observed in East Asia at 589.12 per 100,000 population, 
South Asia at 603.50, and Southern sub-Saharan Africa at 
638.79 (Table 2). From 1990 to 2019, the age-standardized 

DALY rate of LBP only increased in Oceania, with an EAPC 
of 0.01 (95% CI, − 0.01 to 0.03), and decreased the most 
in South Asia, with an EAPC of − 1.74 (95% CI, − 1.99 
to − 1.49), East Asia with an EAPC of − 0.69 (95% CI, − 0.89 
to − 0.50), and Australasia with an EAPC of − 0.34 (95% 
CI, − 0.41 to − 0.27) (Table 2; Fig. 1B).

At the country level, in 2019, the highest of LBP were 
observed in the United States at 1,402.94, Denmark at 
1,248.54, and Switzerland at 1,197.23 per 100,000 popula-
tion, whereas the lowest of LBP were observed in India at 

Fig. 1  The EAPC of LBP age-
standardized rates from 1990 
to 2019, by sex and region. A 
The EAPC of age-standardized 
incidence rate. B The EAPC 
of age-standardized DALY 
rate. EAPC = estimated annual 
percentage change. DALY = dis-
ability-adjusted life year
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575.01, China at 579.05, and Eswatini at 614.68 per 100,000 
population (Supplementary Table 1; Supplementary Table 4; 
Fig. 2D–F). From 1990 to 2019, the age-standardized DALY 
rate of LBP decreased the most in India (total EAPC: − 1.14; 
EAPC in males: − 1.15, EAPC in females: − 1.21) and 
increased the most in Zambia (total EAPC: 0.26; EAPC 
in males: 0.26, EAPC in females: 0.26) (Supplementary 
Table 3; Fig. 3 D–F).

Discussion

This study contributes to the understanding of the worldwide 
epidemiology of LBP by systematically analyzing the related 
disease burden using data from the GBD 2019 study. The 
global incidence of LBP and number of LBP-caused DALY 
cases significantly increased from 1990 to 2019. However, 
the age-standardized incidence rate and age-standardized 
DALY rate of LBP showed a global downward trend, and the 
age-standardized incidence rate decreased the most in South 
Asia, and East Asia. For countries, the largest decreases in 

the age-standardized incidence rate and age-standardized 
DALY rate of LBP were observed in India, and China.

In the context of socioeconomic development, the largest 
decreases in China and India might be due to the increas-
ing awareness of health [9]. Besides, with the development 
of economy, the Chinese population was earning more and 
paying more attention to health, and young people preferred 
some light manual labor [1, 10, 11]. Also, due to the well-
known increasing economical and sociological pressure 
upon the peoples of India and China, the incidence of LBP 
might be under-reported in younger. Thus, the results in our 
study should be interpreted with caution.

In this study, the male/female ratio indicated a higher 
incidence and DALY rate among females [12–15]. Based 
on the current evidence, this finding may be attributed to 
multiple female-related characteristics, including a greater 
awareness of the symptoms and signs of diseases; potentially 
greater intensity of housework in non-ergonomic positions; 
more overload of the back due to anatomical and functional 
differences; and pregnancy-related physiological alterations 
[12, 16]. Moreover, given that many factors are associated 

Fig. 2  The global age-standardized rates of LBP for both genders in 
204 countries in 2019, by countries. A The age-standardized inci-
dence rate in both. B The age-standardized incidence rate in male. C 
The age-standardized incidence rate in female. D The age-standard-

ized DALY rate in both. E The age-standardized DALY rate in male. 
F The age-standardized DALY rate in female. DALY = disability-
adjusted life year
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with LBP and disability, sex-related differences in other bio-
logical, psychological, social, and societal factors may also 
contribute to this the higher DALY rate in females.

Meanwhile, population aging is expected to dramatically 
increase the economic and healthcare burdens due to muscu-
loskeletal (MSK) conditions in the future [17]; this is impor-
tant because most MSK conditions have mutual risk factors 
common to other prevalent chronic diseases associated with 
aging [18]. And LBP and its increasing disease burden are 
largely associated with population aging [12, 17]. According 
to data from the GBD 2019 study, the age-standardized inci-
dence rate and age-standardized DALY rate were observed 
in the 80–84 age group. In addition, the greatest number of 
people with LBP globally are in the 50–54 group [2]. These 
findings emphasize the importance of early prevention of 
and treatment intervention for LBP.

Our study offers the latest estimates of the burden of 
LBP at the global, regional, and national levels during the 
1990–2019 period. Based on the analytical strategy used in 
the GBD 2019 study, extensive data from 204 countries and 
territories were used to measure the temporal trends of the 

age-standardized prevalence and DALYs of LBP. However, 
several inherent limitations of this study should be consid-
ered. First, self-reported LBP is mainly dependent on an 
individual’s perception of the degree and frequency of signs 
and symptoms. In the GBD study, this limitation was miti-
gated by adjustment for variations in the recall period, ana-
tomical location, minimum episode duration, and the extent 
to which the condition limits activity [12]. Second, our study 
is restricted to the previous described limitations of the GBD 
methods [7, 19, 20]. Despite the best efforts to collect all 
published and unpublished data, the quantity and quality of 
the current data remain limited. However, the GBD study 
used complex modeling to mitigate these data limitations 
and obtain more accurate estimates.

Conclusion

The global age-standardized incidence rate and age-stand-
ardized DALY rate of LBP showed a downward trend, espe-
cially in East and South Asia. In addition, a heavier burden 

Fig. 3  The global EAPC of LBP age-standardized rates from 1990 to 
2019, by countries. A The EAPC of ASIR in both. B The EAPC of 
ASIR in male. C The EAPC of ASIR in female. D The EAPC of age-
standardized DALY rate in both. E The EAPC of age-standardized 

DALY rate in male. F The EAPC of age-standardized DALY rate in 
female. EAPC = estimated annual percentage change. age-standard-
ized rates = age-standardized rates. ASIR = age-standardized inci-
dence rate. DALY = disability-adjusted life year
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of LBP was observed in older and female populations. 
Therefore, preventive strategies for LBP, with a particular 
focus on older and female populations, can be crucial for the 
prevention of LBP.
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