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Abstract
Background  Low back pain (LBP) substantially affects quality of life and functional capacity, ranking as a major 
global cause of disability. While the global burden of LBP has been extensively studied, China’s unique demographic, 
socioeconomic, and healthcare contexts warrant focused attention. As the world’s most populous nation undergoing 
rapid urbanization and aging, China presents a distinct landscape for LBP epidemiology. This study aims to chart the 
temporal shifts in the age- and sex-specific burdens of LBP in China from 1990 to 2021, encompassing incidence, 
prevalence, and disability-adjusted life years (DALYs). By benchmarking these trends against the worldwide disease 
burden, this research provides critical insights into how China’s experience aligns with or diverges from global 
patterns, offering valuable guidance for targeted public health strategies.

Methods  This study leveraged open-access data from the Global Burden of Disease (GBD) repository, spanning 
the years 1990 to 2021, to scrutinize the epidemiological profile of LBP in China and across the globe. The analysis 
encompassed fluctuations in LBP incidence, prevalence, and DALYs. The Joinpoint regression model was employed 
to determine the average annual percentage change (AAPC) and its associated 95% confidence interval (95% CI), 
thereby quantifying the trajectory of LBP burden. A multifaceted comparative evaluation was performed to elucidate 
disparities in LBP burden between China and other regions, examining various aspects such as age, gender, and 
temporal dynamics.

Results  From 1990 to 2021, both China and the world experienced a decline in age-standardized metrics related to 
LBP. In China, the age-standardized incidence rate (ASIR) decreased from 2,859.383 to 2,342.459 per 100,000, while 
globally, it fell from 3,534.988 to 3,176.63 per 100,000. Similarly, the age-standardized prevalence rate (ASPR) in China 
declined from 6,635.488 to 5,342.1 per 100,000, compared to a global reduction from 8,391.582 to 7,463.13 per 
100,000. The age-standardized DALYs rate (ASDR) in China also dropped from 749.026 to 603.033 per 100,000, while 
globally, it decreased from 937.339 to 832.179 per 100,000. Notably, according to the AAPC results, China showed 
a more pronounced decrease in these metrics compared to the global averages, especially before 2015. Gender 
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Introduction
Low back pain (LBP) is a significant global health con-
cern, affecting a substantial portion of the population and 
resulting in considerable disability and economic strain 
worldwide [1]. Globally, LBP is the leading cause of years 
lived with disability (YLDs), and its prevalence has been 
increasing over recent decades [2]. While advances in 
clinical practice guidelines (CPGs) have emphasized non-
pharmacological interventions, such as exercise therapy, 
psychological support, and lifestyle adjustments, the 
global burden of LBP remains substantial [3–5]. An esti-
mated 619 million individuals experienced LBP in 2020, 
a figure projected to rise to 843  million by 2050 due to 
factors such as aging populations, increased sedentary 
behavior, and work-related risks [6].

In the context of China, the burden of LBP has become 
an urgent public health issue due to the nation’s rapid 
urbanization and demographic shifts. Swift urban expan-
sion has contributed to lifestyle changes, including 
prolonged sedentary behavior and occupational risks 
associated with desk-based jobs, which are major con-
tributors to the rising prevalence of LBP [7, 8]. Despite 
this, much of the existing research on LBP has focused 
on global or regional trends, often neglecting the unique 
contexts of individual nations [9]. Studies from the 
Global Burden of Disease (GBD) initiative have explored 
the burden of LBP globally and regionally, highlighting its 
association with socioeconomic development. However, 
such studies often fail to capture the nuanced, country-
specific trends that are essential for designing tailored 
public health interventions [10].

China, as the world’s most populous country, offers a 
unique and critical context for understanding the evolv-
ing burden of LBP. While several studies have investi-
gated the incidence, prevalence, and YLDs associated 
with LBP in China, there is a notable lack of comprehen-
sive, long-term analyses that assess its trends over time, 
especially regarding the influence of demographic and 
occupational shifts [11]. This gap underscores the need 

for a more granular understanding of LBP’s burden and 
its trajectory in China to inform public health policy and 
resource allocation.

To address this gap, the present study leverages the lat-
est GBD data to conduct an in-depth analysis of the bur-
den of LBP in China and its comparison to global trends 
from 1990 to 2021. By employing Joinpoint regression 
analysis, we examine the temporal dynamics of LBP and 
assess its evolution over three decades, disaggregated 
by age and gender. The findings aim to provide critical 
insights for policymakers, enabling evidence-based plan-
ning for preventive strategies and the effective allocation 
of public health resources [12, 13].

Methods
Data source
For this study, data were sourced from the GBD 2021 
repository, which provides estimates for years lived with 
disability (YLDs), years of life lost (YLLs), disability-
adjusted life-years (DALYs), and healthy life expectancy 
(HALE) across 371 diseases and injuries from 100,983 
data sources [14]. These include vital records, popula-
tion censuses, surveys, and health service data. The 
GBD database standardizes data to ensure comparabil-
ity across time, geography, and demographics. LBP was 
defined as lasting at least one day annually, involving the 
lumbar spine, sacral segments, sacroiliac joints, and sur-
rounding tissues such as muscles and ligaments [8, 15]. 
Variations in how LBP was defined across data sources 
posed challenges. To address these, the Bayesian meta-
regression tool DisMod-MR was used to harmonize 
epidemiological parameters, adjust for differences in def-
initions, and minimize biases.

The study spans data from China and global trends over 
1990–2021. Temporal and regional data gaps were man-
aged using GBD’s predictive modeling and imputation 
techniques, supported by multiple data sources. Differ-
ences in data quality over time were addressed through 
age-standardized rates (ASR) to ensure consistency. 

differences were evident, with women consistently exhibiting higher incidence, prevalence, and DALYs for LBP across 
all age groups and years. Age-related disparities were also significant: in 2021, the crude incidence rate (CIR), crude 
prevalence rate (CPR), and crude DALY rate (CDR) peaked in the 85–89 age group, reflecting the substantial burden 
of LBP among older adults. However, the highest number of incidence, prevalence, and DALYs was observed in the 
55–59 age group, indicating a shift toward middle-aged individuals as a key affected population. Overall, while China’s 
LBP burden demonstrated a consistent decline, the gender and age patterns suggest a need for tailored public health 
interventions targeting middle-aged and elderly populations, as well as women who are disproportionately affected.

Conclusion  Although China’s LBP burden has declined, it remains significant among middle-aged and 
elderly populations, with women disproportionately affected. Public health efforts should focus on ergonomic 
improvements, promoting physical activity, and accessible nonpharmacological treatments. Integrating LBP care into 
primary healthcare is vital to mitigate its impact and support the aging population.

Keywords  Low back pain, Trend, Incidence, Prevalence, Disability-adjusted life years
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Temporal variations in data were carefully managed by 
selecting datasets that adhered to standardized meth-
odologies. By leveraging the extensive data aggregation 
and standardization processes of the GBD platform, this 
study provided reliable estimates for the trends and bur-
den of LBP in China and globally. Despite inherent limi-
tations in working with diverse datasets, the rigorous 
approach ensured meaningful insights into the temporal 
and geographical dynamics of LBP.

Statistical analysis
Our analysis reviewed LBP metrics, including inci-
dence, prevalence, DALYs, age-standardized incidence 
rate (ASIR), age-standardized prevalence rate (ASPR), 
and age-standardized DALY rate (ASDR) from the GBD 
database for China and globally. Additionally, we exam-
ined the crude incidence rate (CIR), crude prevalence 
rate (CPR), and crude DALY rate (CDR) for various age 
cohorts. To address potential confounders such as socio-
economic status, healthcare infrastructure, and reporting 
quality differences, we relied on the GBD’s DisMod-MR 
modeling, which harmonizes data across sources to mini-
mize bias. However, regional disparities may still contrib-
ute to residual confounding. Age-standardized rates were 
calculated based on the WHO world standard popula-
tion used in GBD studies, ensuring comparability across 
regions and time. These metrics mitigate the effects of 
demographic differences, particularly relevant to China’s 
aging population.

Joinpoint regression analysis was employed to calcu-
late the Annual Percentage Change (APC) and Aver-
age Annual Percent Change (AAPC) over the entire 
study period, along with their corresponding 95% con-
fidence intervals (CI). The logarithmic transforma-
tion of age-standardized indicators was applied to a 
regression model: ln(y) = α + βx + ε, where y denotes the 
age-standardized indicator, and x signifies the calen-
dar year. The AAPC was derived as 100 × (exp(β) − 1), 
with the 95% CI also being deduced from the model. 
An AAPC’s 95% CI exceeding 0 indicates an upward 
trend, less than 0 a downward trend, and inclusion of 0 
a stable trend. The logarithmic transformation in our 
regression model was selected to linearize exponential 
trends, stabilize variance, and improve model fit. While 
alternative transformations (e.g., square root) were con-
sidered, the logarithmic approach offered the most con-
sistent results with prior GBD studies and best practices 
in epidemiological research. Statistical processing and 
data visualization were executed with R statistical soft-
ware (version 4.4.1) and the Joinpoint software (version 
4.9.1.0), adopting a P value threshold of < 0.05 for statisti-
cal significance.

Results
The burden of LBP in China and globally
Incidence due to LBP in China and globally
From 1990 to 2021, the incidence of LBP in 
China escalated from 29,843,970 cases (95% CI: 
26,065,824 − 34,012,369) to 43,374,995 cases (95% CI: 
37,494,376 − 49,159,184), marking an aggregate augmen-
tation of 45.339%. Globally, the number of LBP cases rose 
from 165,063,882 (95% CI: 145,785,270 − 185,933,884) in 
1990 to 266,873,321 (95% CI: 235,369,489 − 299,406,380) 
in 2021, indicating a cumulative escalation of 61.679%. 
Regarding ASIR, globally, it declined from 3,534.988 per 
100,000 individuals (95% CI: 3,133.037-3,960.989) in 1990 
to 3,176.63 per 100,000 individuals (95% CI: 2,811.817-
3,562.291) in 2021. In China, the ASIR fell from 2,859.383 
per 100,000 individuals (95% CI: 2,508.615-3,225.529) 
in 1990 to 2,342.459 per 100,000 individuals (95% CI: 
2,058.054-2,639.322) in 2021. Furthermore, China’s 
AAPC in the incidence rate dropped by 0.627% (95% 
CI: -0.671 to -0.583) from 1990 to 2021, while globally it 
reduced by 0.347% (95% CI: -0.371 to -0.322)(Table 1).

Prevalence due to LBP in China and globally
Regarding the prevalence of LBP, China witnessed a 
rise in the count of LBP cases from 68,281,006 (95% CI: 
59,158,022–77,853,897) in 1990 to 100,093,746 (95% CI: 
87,128,173 − 113,014,316) in 2021, which corresponds to 
a cumulative augmentation of 46.591%. On a global scale, 
the prevalence of LBP escalated from 386,731,361 (95% 
CI: 341,581,662 − 434,164,620) in 1990 to 628,838,475 
(95% CI: 551,834,407–700,881,341) in 2021, indicat-
ing a cumulative augmentation of 62.603%. In terms of 
the ASPR, globally, it declined from 8,391.582 (95% CI: 
7,381.141-9,367.389) per 100,000 individuals in 1990 
to 7,463.13 (95% CI: 6,575.679-8,321.797) per 100,000 
individuals in 2021. Within China, the ASPR fell from 
6,635.488 (95% CI: 5,770.679-7,472.799) per 100,000 indi-
viduals in 1990 to 5,342.1 (95% CI: 4,660.413-5,976.282) 
per 100,000 individuals in 2021. Furthermore, the AAPC 
in global prevalence dropped by 0.381% (95% CI: -0.406 
to -0.355) from 1990 to 2021, and in China, it experi-
enced a decrease of 0.682% (95% CI: -0.728 to -0.636)
(Table 1).

DALYs due to LBP in China and globally
Globally, the DALYs for LBP escalated from 43,386,226 
(95% CI: 31,083,937 − 58,355,210) in 1990 to 70,156,962 
(95% CI: 50,194,205 − 94,104,688) in 2021, which cor-
responds to a 61.703% augmentation relative to the 
year 2021. Within China, the DALYs for LBP exhib-
ited a 45.348% rise between 1990 and 2021. In terms 
of the ASDR, globally, it declined from 937.339 (95% 
CI: 669.132-1261.002) per 100,000 individuals in 1990 
to 832.179 (95% CI: 595.854-1115.244) per 100,000 
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individuals in 2021. For China, the ASDR dropped from 
749.026 (95% CI: 530.011-1013.842) per 100,000 indi-
viduals in 1990 to 603.033 (95% CI: 427.628–810.16) 
per 100,000 individuals in 2021. Furthermore, the aver-
age annual percentage change (AAPC) in global DALYs 
for LBP was a decrease of 0.383% (95% CI: -0.404 to 
-0.363) from 1990 to 2021, while in China, it was a more 
significant decrease of 0.682% (95% CI: -0.726 to -0.638)
(Table 1).

Joinpoint regression analysis of the burden of LBP in China 
and globally
The Joinpoint regression analysis highlights significant 
shifts in the trends of ASIR, ASPR, and ASDR for LBP in 
China and globally from 1990 to 2021, providing deeper 
insights into temporal and regional variations. (Fig. 1)

In China, the analysis revealed a significant decline in 
ASIR, ASPR, and ASDR between 1990 and 1994 (APC: 
-3.23, -3.63, and − 3.61, respectively; all P < 0.05), reflect-
ing the initial impact of public health advancements 
and lifestyle changes. However, from 2014 to 2019, the 
data indicated a notable upward trend (APC: 0.37, 0.43, 
and 0.41, respectively; all P < 0.05), potentially linked to 
demographic shifts such as population aging and rising 
sedentary behaviors. This was followed by a marginal 
decline post-2019, reflecting variability in the burden of 
LBP.

In contrast, global trends displayed a consistent and 
stable decline across all metrics (ASIR, ASPR, and ASDR) 
from 1990 to 2021 (P < 0.05). The consistent global reduc-
tion highlights the sustained impact of improvements 
in healthcare, prevention strategies, and socioeconomic 
advancements.

By comparing these trends, the Joinpoint regression 
underscores China’s more pronounced variability and 
its distinct trajectory in contrast to global patterns. This 
analysis is crucial in identifying periods of significant 
change, enabling policymakers to design targeted inter-
ventions that account for these temporal and regional 
nuances.

Gender disparities in the burden of LBP in different age 
groups in China and globally
Figures 2 and 3 illustrate the incidence, prevalence, and 
DALYs of LBP across different age groups for males and 
females in China and globally, focusing on the years 1990 
and 2021. The data reveal a consistently higher number 
of females affected by LBP across all age groups com-
pared to males.

In China, the 1990 incidence data show that the num-
ber of LBP cases increased in both genders from the 0–14 
age group, reaching a peak in the 35–39 age group. After 
age 39, the incidence declined for males, whereas females 
exhibited a secondary peak in the 55–59 age group. By Ta
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Fig. 2  Comparison of the number of incidence, prevalence, and DALYs of LBP in males and females in different age groups in China in 1990 and 2021. 
(A) 1990 number of incidence; (B) 1990 number of prevalence; (C) 1990 number of DALYs; (D) 2021 number of incidence; (E) 2021 number of prevalence; 
(F) 2021 number of DALYs

 

Fig. 1  The APC in the ASIR, ASPR, and ASDR for LBP in China and worldwide from 1990 to 2021. (A) ASIR; (B) ASPR; (C) ASDR. (* indicates p-values < 0.05, 
denoting statistically significant results, the red curve represents China and the blue curve represents the worldwild)
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2021, the number of female LBP cases in China rose 
steadily from the 0–14 to the 55–59 age group, peaking 
at 55–59, with a secondary peak observed in the 65–69 
age group. For males, the number of cases increased until 
the 50–54 age group, where it peaked, followed by a sec-
ondary peak in the 65–69 age group. Prevalence trends 
in 1990 for females showed a steady increase up to the 
55–59 age group, peaking there, with a secondary peak 
observed at 35–39. Male prevalence trends in 1990 were 
similar to their incidence trends. By 2021, prevalence pat-
terns for both genders closely mirrored the correspond-
ing incidence trends. The DALY results also aligned with 
the prevalence data, showing peaks in females at 55–59 
in both 1990 and 2021, while males peaked at 35–39 in 
1990 and 50–54 in 2021.(Fig. 2).

Globally, incidence patterns in 1990 mirrored those 
observed in China, with peaks occurring in the 35–39 
and 50–54 age groups for both sexes. In 2021, global inci-
dence followed a similar trajectory, with peaks at 50–54 
and declines thereafter. Global prevalence and DALY 
trends were consistent with the global incidence patterns 
(Fig. 3).

Figures 4 and 5 provided a comparative overview of the 
disease burden and LBP across genders for all age groups 
in China and globally, spanning from 1990 to 2021.

In China, the number of incidence, prevalence, and 
DALYs of LBP for both males and females have shown 
a consistent pattern since 1990. Initially, these num-
bers decreased from 1990 to 1994, reaching their lowest 
point in 1994. Subsequently, they gradually increased 

until 2021. Furthermore, during this period, the num-
ber of females consistently exceeded that of males. The 
ASIR, ASPR, and ASDR of LBP for both genders followed 
a similar trend as indicated by the Joinpoint regression 
analysis. Specifically, these rates exhibited a downward 
trend from 1990 to 2014, with the most pronounced 
decline occurring between 1990 and 1994. (Fig. 4)

Globally, the number of incidence, prevalence, and 
DALYs of LBP for both males and females have been on 
an upward trajectory from 1990 to 2021, with the num-
ber of females consistently exceeding that of males. In 
contrast, the ASIR, ASPR, and ASDR of LBP for both 
genders have shown a consistent downward trend over 
the same period, aligning with the findings of the Join-
point regression analysis. (Fig. 5)

In summary, these findings underscore the increasing 
burden of LBP among middle-aged and older adults in 
both China and globally, with significant gender differ-
ences. These trends emphasize the need for age-targeted 
and gender-sensitive prevention and intervention strate-
gies to mitigate the impact of LBP.

Burden of LBP in different age groups in China and globally 
in 1990 and 2021
The analysis of LBP burden by age groups from 1990 to 
2021 reveals distinct trends in China and globally.

In China, the age group with the highest LBP inci-
dence shifted from 35 to 39 years in 1990 to 55–59 years 
in 2021, reflecting an aging population. This shift was 
mirrored in prevalence and DALYs, with both metrics 

Fig. 3  Comparison of the number of incidence, prevalence, and DALYs of LBP in males and females in different age groups in worldwide in 1990 and 
2021. (A) 1990 number of incidence; (B) 1990 number of prevalence; (C) 1990 number of DALYs; (D) 2021 number of incidence; (E) 2021 number of 
prevalence; (F) 2021 number of DALYs
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peaking in the same age groups across these years. The 
CIR showed an age-related increase, peaking in the 
80–84 years group in 1990 and the 85–89 years group in 
2021. Similarly, the CPR peaked in the 85–89 years group 
for both years, while CDR peaked in the 75–79 years in 
1990 and 85–89 years in 2021, highlighting the grow-
ing burden among elderly populations. (Supplementary 
Fig. 1)

Globally, a similar trend was observed. The age group 
with the highest LBP incidence shifted from 35 to 39 
years in 1990 to 50–54 years in 2021. Prevalence and 
DALYs also mirrored these shifts. The global CIR trends 
paralleled those in China, peaking in the 75–79 years 
group in 1990 and the 80–84 years group in 2021. CPR 
globally peaked in the 80–84 years group for both years, 
while CDR demonstrated similar trends with the global 
CIR, reflecting a pronounced burden among older age 
groups worldwide. (Supplementary Fig. 2)

Overall, the findings emphasize the increasing impact 
of LBP in aging populations, with a more pronounced 
burden in elderly age groups both in China and globally. 
This underscores the need for age-targeted prevention 
and management strategies.

Discussion
This study provides an in-depth examination of LBP 
over three decades (1990–2021) using data from the 
GBD study, focusing on China and global trends. The 
results revealed critical insights into the ASIR, ASPR, 
and ASDR, which consistently declined over the study 
period, with a more pronounced decrease in China com-
pared to global averages. In terms of gender distribution, 
females displayed a heightened vulnerability to LBP. The 
incidence, prevalence, and DALYs of LBP were positively 
associated with patient age, with a notable increase in 
middle-aged individuals. Additionally, the CIR, CPR, 
and CDR for LBP were significantly higher among the 
elderly. Overall, while China’s LBP burden demonstrated 
a consistent decline, the gender and age patterns suggest 
a need for tailored public health interventions targeting 
middle-aged and elderly populations, as well as women 
who are disproportionately affected.

China’s reductions in ASIR, ASPR, and ASDR for LBP 
are particularly noteworthy, outpacing global averages. 
These improvements may be attributed to enhanced 
public health initiatives, economic development, and a 
growing emphasis on health and wellness in the popu-
lation. For example, urbanization and increasing pub-
lic awareness of the importance of physical activity and 

Fig. 4  Comparison of all-age cases and age-standardized rates of incidence, prevalence, and DALYs among men and women in China from 1990 to 2021. 
(A) Number of Incidence and ASIR; (B) Number of Prevalence and ASPR; (C) Number of DALYs and ASDR. Bar charts display number data; lines depict 
age-standardized rates
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preventive care likely played pivotal roles [16]. Compara-
tively, global declines in LBP metrics were more modest, 
with significant regional disparities. Countries in South 
Asia and Europe experienced varying rates of decline, 
shaped by differences in healthcare infrastructure, life-
style changes, and economic development [17, 18]. For 
instance, improvements in healthcare accessibility and 
policies targeting workplace ergonomics in high-income 
regions may explain their relatively lower burdens [19]. In 
contrast, low- and middle-SDI regions, including parts of 
Africa and Southeast Asia, face challenges such as limited 
healthcare access, lower awareness of LBP prevention, 
and economic constraints [20, 21]. These findings high-
light the need for targeted strategies tailored to regional 
contexts, emphasizing the critical role of sociocultural 
and economic factors in shaping disease burden.

The study highlights significant gender and age-related 
disparities in the burden of LBP. Women consistently 
exhibited higher rates of incidence, prevalence, and 
DALYs than men, underscoring their heightened vul-
nerability to LBP. Biological factors, such as hormonal 
fluctuations, pregnancy, and the increased prevalence of 
osteoporosis and microfractures in elderly females, may 
partly explain this disparity [22]. Moreover, occupational 
patterns, such as prolonged sitting in sedentary jobs for 

women versus physical labor for men, also contribute to 
gender differences [23]. These findings align with previ-
ous studies demonstrating that women are more likely to 
report musculoskeletal pain and experience its disabling 
consequences. Age-related trends indicate that while 
crude rate peak in the 85–89 age group, the highest abso-
lute burden of LBP occurs in middle-aged individuals 
(55–59 years in 2021). This shift toward middle age high-
lights the influence of postural imbalances, reduced flex-
ibility, and occupational risks that accumulate over time 
[24]. The cyclical nature of pain, stemming from physi-
cal inactivity, musculoskeletal degeneration, and chronic 
conditions like intervertebral disc degeneration (IVDD), 
further exacerbates LBP prevalence and severity in aging 
populations [25, 26].

While the observed trends are promising, potential 
confounding factors must be considered. For example, 
smoking, obesity (BMI ≥ 28 kg/m²), and physical inactiv-
ity are well-established risk factors for LBP. Their inter-
action with age and gender-specific burdens warrants 
further investigation [27]. For instance, the higher rates 
of obesity in middle-aged populations may exacerbate 
the mechanical and systemic factors contributing to LBP 
[28]. Similarly, smoking-related effects on bone density 

Fig. 5  Comparison of all-age cases and age-standardized rates of incidence, prevalence, and DALYs among men and women in worldwide from 1990 
to 2021. (A) Number of Incidence and ASIR; (B) Number of Prevalence and ASPR; (C) Number of DALYs and ASDR. Bar charts display number data; lines 
depict age-standardized rates
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and musculoskeletal health could disproportionately 
impact men engaged in physically demanding jobs [29].

Given the findings, actionable recommendations are 
essential to address LBP effectively. First, gender-sensi-
tive approaches to prevention and treatment should be 
prioritized. For women, interventions focusing on osteo-
porosis prevention, ergonomic workplace adjustments, 
and awareness campaigns about the impact of hormonal 
changes on musculoskeletal health are critical [30–32]. 
Second, tailored public health strategies targeting mid-
dle-aged and elderly populations are necessary. These 
could include community-based physical activity pro-
grams, early screening for musculoskeletal conditions, 
and lifestyle modification initiatives to promote weight 
management and smoking cessation [33, 34]. Policymak-
ers should also focus on integrating LBP management 
into primary healthcare systems, particularly in rural and 
underserved areas. Training healthcare providers in early 
detection and management of LBP, coupled with invest-
ments in rehabilitative services, can help mitigate the 
burden [35]. Furthermore, workplace policies aimed at 
improving ergonomics and reducing occupational risks, 
such as prolonged sitting or repetitive physical labor, are 
essential for preventing LBP in working-age populations 
[36].

While this study provides comprehensive insights, cer-
tain limitations must be acknowledged. The reliance on 
secondary data from the GBD study introduces potential 
biases stemming from variations in data quality across 
regions and time periods. For example, diagnostic tech-
niques and data collection methods may have evolved 
over three decades, potentially affecting the accuracy of 
estimates. Additionally, the study’s macro-level analysis 
limits its applicability to specific regions or subpopula-
tions within China or globally. Future research should 
focus on local-level data to inform region-specific inter-
ventions and explore the role of emerging factors, such 
as technological advancements and changing lifestyles, in 
shaping LBP trends.

Conclusion
This study underscores the significant burden of LBP on 
individuals and healthcare systems in China and globally, 
despite observed declines in age-standardized metrics. 
The findings highlight the need for tailored, gender-sen-
sitive, and age-specific interventions to address the com-
plex interplay of biological, occupational, and lifestyle 
factors contributing to LBP. Policymakers, healthcare 
providers, and researchers must collaborate to imple-
ment targeted strategies, enhance public health educa-
tion, and improve healthcare accessibility to reduce the 
global burden of LBP.
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