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Objectives: To analyze and describe the spatiotemporal trends of Low back pain (LBP) burdens from 1990 to 2019 and anticipate the following decade’s incidence.
Methods: Using data from the Global Burden of Disease (GBD) 2019 Study, we described net drifts, local drifts, age effects, and period cohort effects in incidence and forecasted incidence rates and cases by sex from 2020 to 2029 using the Nordpred R package.
Results: LBP remained the leading cause of the musculoskeletal disease burden globally and across all socio-demographic index (SDI) regions. China is the top country. For recent periods, high-SDI countries faced unfavorable or worsening risks. The relative risk of incidence showed improving trends over time and in successively younger birth cohorts amongst low-middle-, middle- and high-middle-SDI countries. Additionally, the age-standardized incidence rates (ASIR) of LBP in both sexes globally showed a decreasing trend, but the incident cases would increase from 223 to 253 million overall in the next decade.
Conclusion: As the population ages, incident cases will rise but ASIR will fall. To minimise LBP, public awareness and disease prevention and control are needed.
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INTRODUCTION
Low back pain (LBP) is a common symptom in populations globally, occurring in all age groups [1–3], and is the leading cause of disability [4]. LBP ranks ninth in disability-adjusted life years (DALYs) and highest in years lived with disability (YLDs), accounting for 2.5% of total DALYs and 7.41% of total YLDs, respectively, in 2019 [5]. With population growth and aging, the number of people with disabilities due to LBP is rapidly increasing, particularly in low-income and middle-income countries [6], where health and social systems are poorly equipped to deal with this growing burden.
LBP has multiple causes and may be related to various factors, including symptom-related, lifestyle, psychological, and social factors [7]. However, in most cases, the exact cause of pain cannot be determined. Therefore, measures must be taken to minimize modifiable risk factors such as smoking and obesity, which are associated with an increased risk of LBP [8]. Untreated pain can lead to depression, functional impairment, sleep disturbance, late recovery, malnutrition, and cognitive dysfunction [9]. Additionally, LBP is the leading cause of premature labor market exit in adults [10]. The societal impact of early retirement in terms of absenteeism or productivity loss costs is substantial [7]. LBP can lead to increased costs to businesses, governments, and society. Therefore, an investigation of the global epidemic trends of LBP is urgently needed to facilitate the development of health policies to guide the prevention and management thereof.
Recent studies report the incidence, prevalence, and YLDs of LBP using data from the Global Burden of Disease (GBD) study [11–13]. However, this traditional descriptive analysis method fails to distinguish the relative contributions of age, period, and cohort effects on incidence. Analyzing these effects on overall time trends help determine the effectiveness of early policy interventions in the health system and future goals [14–16]. We aimed to estimate global, regional, and national epidemiological patterns of LBP based on improved methods, and provide valuable insights to support decision making and suggests actions to reduce the disease burden of LBP. We also focused on secular trends in the global LBP burden over the next 10 years for the first time, with the aim of conducting an evidence-based assessment of the efficacy of current prevention and therapeutic strategies to reduce the global LBP burden.
METHODS
Data Source
The Global Burden of Disease Study is the largest and most comprehensive study to measure the epidemiological levels and trends worldwide [5]. The GBD study used a Bayesian meta-regression tool, DisMod-MR V.2.1, to pool the heterogeneous data. Detailed information about data processing and modeling methods related to LBP is available in Online Supplementary Appendix S1 of the GBD study 2019 [5].
The data sources used to estimate the burden of LBP around the world can be found through the Global Health Data Exchange query tool [17]. The SDI is a composite indicator of development status that is strongly correlated with health outcomes, estimated based on the total fertility rate, educational attainment, and lag distributed income. Human Development Index (HDI) data were obtained from the Human Development Report 2019 [18]. The available HDI data can be matched with incidence among 187 countries and territories.
Statistical Analysis
Overall temporal trends in incidence were assessed by the all-age incidence and age-standardized incidence, as well as the relative percent change of incidence between 1990 and 2019. Incident cases were divided into five age groups: 5–19, 20–44, 45–59, 60–74, and >75 years, and the proportion of incidence in each age group was calculated.
The age-period-cohort (APC) model framework was used to analyze potential trends in incidence by age, period, and birth cohort [19]. The detailed introduction and parameter settings for the APC model can be found in the Methods section of the Supplementary Material.
We also performed correlation analyses between net drifts and the SDI/HDI in 2019. Additionally, a hierarchy cluster analysis was conducted to group the countries and territories into four categories (I: significant decrease, II: minor decrease, III: remained stable or minor increase, IV: significant increase) in terms of their temporal trends in incidence. In addition, we predicted the incidence rates and incident cases of LBP from 2020 to 2029 by sex based on an APC model using the Nordpred R package, taking into account changes in the rate of change and population structure [20]. To facilitate a comparison with predicted outcomes, we calculated the absolute number of new cases that would occur if the rate remained stable (baseline reference), decreased by 1% per year (optimistic reference), and increased by 1% per year (pessimistic reference) based on actual observed rates in 2019. A Bayesian age-period-cohort (BAPC) model using an integrated nested Laplace approximation (INLA) was performed to verify the stability of the predicted results. The INLA and BAPC R packages were used for the sensitivity analyses. All data analyses were performed using R software (version 4.1.3, R Core Team).
RESULTS
Musculoskeletal (MSK) Disorders Globally, 1990–2019
Globally, the estimated number of incident cases of MSK disorders was 322.75 million (95% UI 292.67–354.31) in 2019 (Figure 1A). Among all causes of MSK disorders, LBP accounted for >60% of the incidence [223.46 million (95% UI 197.71 to 252.99)], resulting in the highest proportion of disease burden from MSK disorders globally and across all SDI regions.
[image: Figure 1]FIGURE 1 | LBP is the leading cause of global incidence from MSK disorders (A) The number of incident cases in 2019 for MSK disorders. Globally and regionally, low back pain (LBP) accounts for the largest proportion of incident cases from MSK disorders. (B) Change in the proportion of incidence from LBP relative to all MSK disorders incidence between 1990 and 2019. LBP, low back pain; MSK, musculoskeletal (Global Burden of Diseases Study, 21 Global Burden of Diseases regions, 1990–2019).
From 1990 to 2019, the proportion of LBP incident cases relative to all MSK disorders decreased from 73.9% to 69.2% globally. The proportion of LBP incident cases decreased across all SDI regions, with the highest relative decrease in the high-middle SDI region (Figure 1B). LBP resulted in the least pronounced proportional reduction in the low-SDI region.
Global and Regional Trends in LBP Incidence, 1990–2019
Over the past 30 years, the number of new LBP cases has increased from 149.29 million (95% UI 131.31–169.17) to 223.46 million (95% UI 197.71–252.99) by 49.67% (95% UI 45.58%–53.34%), as the global population increased from 53.5 billion (95% UI 52.4–54.6) to 77.4 billion (95% UI 74.8–79.9) with an increase of 44.6%. Globally, the all-age incidence rate of LBP was 2887.97 (95% UI 2555.23–3269.71) per 100,000 population in 2019, a growth of 3.49% (95% UI 0.66–6.02), but the age-standardized incidence rate (ASIR) in 2019 was 2748.9 (95% UI 2425.77–3106.89) per 100,000 population, a 13.25% (95% UI -13.87 to −12.64) decline from 1990.
The percentage change in the number of incident cases substantially increased across all SDI regions between 1990 and 2019, with the highest increase [100.62% (95% UI 98.84 to 102.47)] in the low-SDI regions, which has approximately doubled, and the lowest increase in the high-middle-SDI regions [29.75% (95% UI 25.84 to 33.4)]. From 1990 to 2019, the middle-SDI, low-middle-SDI, and low-SDI regions accounted for an increasing proportion of new LBP cases worldwide. Except for the decrease [−6.13% (95% UI −6.96 to −5.26)] in low-SDI regions, the all-age incidence rates increased relatively in all SDI regions, among which the highest was in middle-SDI regions [8.75% (95% UI 4.65 to 12.67)] and the lowest was in high-middle-SDI regions [4.36% (95% UI 1.21 to 7.29)]. Conversely, the percentage change in ASIRs decreased in all SDI regions. The all-age incidence rate is generally lower than the age-standardized rate in SDI regions, except in low SDI and low-middle SDI regions, which indicates that the all-age incidence rate is more suitable to capture the real burden of LBP in low- and middle-income countries.
Globally, a net drift of −0.37% (95% CI −0.40 to −0.34) per year in incidence was derived from the APC model estimates, ranging from −0.48% (95% CI −0.54 to −0.41) per year in low-middle SDI regions to −0.17% (95% CI −0.19 to −0.14) per year in high SDI regions. That is, in the past 30 years, the incidence rates of LBP overall and across all SDI regions have shown a decreasing trend (Supplementary Tables S2, S3; Figure 2; Supplementary Figure S1).
[image: Figure 2]FIGURE 2 | All-age incidence rate in 2019 and net drift of incidence between 1990 and 2019 for LBP in 204 countries and territories (A) World map of all-age incidence rates of LBP per 100,000 population for both sexes in 2019. (B) World map of net drifts for LBP incidence between 1990 and 2019 (i.e., estimated annual percentage change of incidence from age-period-cohort model). Net drift captures components of the trends attributable to calendar time and successive birth cohorts. LBP, low back pain (Global Burden of Diseases Study, 204 countries or territories, 2019).
National Trends in LBP Incidence, 1990–2019
Of 204 countries and territories, 40 had more than 1 million cases of LBP in 2019. China [40.16 million (95% UI 35.37 to 45.81)], India [29.63 million (95% UI 26.01 to 33.74)] and the United States [13.73 million (95% UI 12.30 to 15.29)] were the top three countries, accounting for 37.40% of the global incident cases of LBP. Thirty-six countries showed a moderate increasing trend (net drifts ≥0.0% per year), with Kiribati [0.17% (95% CI −0.26 to 0.61)], Zambia [0.16% (95% CI 0.11 to 0.20)], and Zimbabwe [0.15% (95% CI 0.12 to 0.19)] being the top three. A total of 168 countries and territories showed a decreasing trend in the incidence rate (net drifts <0·0% per year), and the top three countries were India [−0.97% (95% CI −1.24% to −0.70)], Georgia [−0.73% (95% CI −0.80% to −0.66%)], and China [−0.68% (95% CI −0.76% to −0.60%)] (Supplementary Table S2).
Thailand had the highest increase in the all-age incidence rate [52.93% (95% CI 42.76 to 65.12)] with a net drift of 0.099% per year (95% CI 0.082 to 0.115 per year) in incidence rate. In 2019, 25 countries had all-age incidence rates more than 1.5 times higher than the global level, and most of them were countries with high SDI in Southeast, Central, and Eastern Europe. The ASIRs in three countries (Poland, Vanuatu, and Romania) were more than 1.5 times higher than the global level.
While decreasing net drifts across all SDI regions suggest a favorable incidence reduction of LBP, in some low-SDI countries, such as Afghanistan, Angola, and Niger, the population increased substantially (235.21%, 192.09%, and 190.36%, respectively), and the number of incident cases increased significantly (199.89%, 191.27%, and 183.63%, respectively). Similarly, some countries with high SDI, such as Qatar, the United Arab Emirates, and Saudi Arabia, showed dramatic growth in incident cases (676.05%, 605.35%, and 216.33%) and all-age incidence rates (20.59%, 42.88%, and 42.05%), with net drifts in incidence at −0.03% (−0.34 to 0.28), −0.05% (−0.33 to 0.23), and 0.00% (−0.02–0.03), respectively.
Moreover, populous countries such as India and China, which represent typical emerging economies and belong to BRICS, showed a remarkable decrease in net drifts in incidence, ranking in the top three worldwide [India: −0.97% (−1.24 to −0.70); China: −0.68% (−0.76 to −0.60)] with different patterns of percentage change in all-age incidence rates at −6.47% (−9.83 to −3.16) and 0.57% (−5 to −5.63), respectively. We classified the 204 countries and territories into four categories using hierarchical clustering based on changing trends in incidence (Supplementary Figure S2).
These results indicate that the changing trends of LBP incidence were uneven among countries and were not necessarily consistent with expectations based on SDI at the national level. In addition, the changing direction of incidence captured from traditional indicators (such as all-age incidence rate and ASIR) may not be completely consistent with that indicated by net drifts derived from the APC model, which suggests that it is necessary to distinguish period and cohort effects.
Time Trends in LBP Incidence Across Different Age Groups
Globally, the incidence rates of LBP in all age groups showed decreasing trends (p < 0.0001), except for no significant change in the >95 years age group [local drifts: 0.03% (95% CI −0.67 to 0.73) per year]. The steepest incidence reduction occurred in the 15–19 years age group [−0.51% (95% CI −0.57 to −0.45) per year], and the decreasing trend weakened with age. For those under 45 years of age, the incidence of LBP in women declined faster than that in men, whereas the opposite was true for those older than 50 years. Similar trends were observed across the different SDI quintiles. Except for the high SDI region, the incidence rates in all regions improved. In the population over 70 years of age, the incidence of women in countries with high SDI has been increasing (Figure 3A). The local drift of incidence for each country or territory is shown in Supplementary Figures S3–S7.
[image: Figure 3]FIGURE 3 | Local drifts of LBP incidence and age distribution of incident cases from LBP by SDI quintiles from 1990 to 2019. (A) Annual percentage change in incidence rate of low back pain for 19 age groups (from 5–9 to >95 years) between 1990 and 2019 (i.e., local drifts of LBP incidence estimated from APC model and capturing trends in birth cohort effects). The dots and shaded areas indicate the annual percentage change of incidence (% per year) and the corresponding 95% CIs. (B) Temporal change in the relative proportion of incident cases across age groups (5–19 years, 20–44 years, 45–59 years, 60–74 years, >75 years) from 1990 to 2019. LBP, low back pain; SDI, Socio-demographic index (Global Burden of Diseases Study, 21 Global Burden of Diseases regions, 1990–2019).
Globally, the incidence of LBP has shifted from the pediatric population (5–19 years) and young population (20–44 years) to the middle-aged population (45–59 years) and elderly population (>60 years) (Figure 3B) (Supplementary Figures S8–S12). This trend was more obvious in regions with middle SDI, high-middle SDI, and high SDI, but not in regions with low SDI. More than 50% of incident cases were concentrated in the young population group. In regions with a higher SDI, the incidence of LBP in the middle-aged and elderly groups was higher. Especially for the >75 years age group, with the increase in SDI, the relative proportion of LBP incidence also increased. These results indirectly reflect the age trends in the LBP population.
Age, Period, and Cohort Effects on LBP Incidence
The estimates of age, period, and cohort effects by SDI quintile were derived from the APC model. Similar patterns of age effects were found across different SDI regions. The risk of incidence increased with age, peaking in the 80–84 years age group. The risk was the lowest in those aged 5–10 years, suggesting less severe symptoms. Compared with other regions, the high-middle SDI regions showed an overall higher incidence across all age groups. The incidence risk in women was higher than that in men in the overall and SDI quintiles (Figure 4A).
[image: Figure 4]FIGURE 4 | Age, period, and cohort effects on LBP incidence by SDI quintiles. (A) Age effects are shown by the fitted longitudinal age curves of incidence (per 100,000 population years), adjusted for period deviations. (B) Period effects are shown by the relative risk of incidence (incidence rate ratio) and computed as the ratio of age-specific rates from to 1990–1994 to 2015–2019, with the reference period set at 2000–2004. (C) Cohort effects are shown by the relative risk of incidence, computed as the ratio of age-specific rates from the 1895 cohort to the 2010 cohort, with the referent cohort set at 1950. The dots and shaded areas denote incidence rates or rate ratios and their corresponding 95% CIs, respectively. LBP, low back pain; SDI, socio-demographic index (Global Burden of Diseases Study, 21 Global Burden of Diseases regions, 1990–2019).
The period effects showed different degrees of incidence risk reduction across the different SDI quintiles. A more favorable relative risk reduction occurred in the low-middle SDI, middle SDI, and high-middle SDI regions. For countries with low SDI and middle SDI, the period effects remained almost constant during 2000–2014, indicating that there was little improvement in the incidence of LBP. Moreover, the period risk for women was lower than that for men during 2005–2019. In each SDI region, the gender difference in period risks between 2015 and 2019 was significantly greater than before. It is worth noting that, although the period risk of high SDI countries was low in the past decade, the relative risk of women showed an unfavorable and significant upward trend, inconsistent with the trends in other SDI regions (Figure 4B).
Globally, the overall risk of successively young-to-middle-aged birth cohorts has decreased. Like the period effects, the decline in cohort effects was more notable in low-middle SDI, middle SDI, and high-middle SDI countries. The incidence of people born after the 1960s in low-middle SDI countries improved significantly, while the relative risk in high SDI countries did not decrease until the 1950 cohort. Compared with individuals born in the 1950 reference cohort, the relative cohort risks of individuals born in the 2010 cohort ranged from 0.88 (95% CI 0.86–0.90) in low SDI countries to 0.74 (95% CI 0.69–0.78) in low-middle SDI countries (Figure 4C). The age, period, and cohort effects of LBP incidence in each country and territory are shown in Supplementary Figures S13–S27.
Factors Associated With Net Drifts in Incidence
A negative correlation (R = −0.29, p < 0.001) was observed between the net drifts in incidence and SDI (in 2019) for LBP (Figure 5A). A negative correlation (R = −0.3, p < 0.001) was found between the net drifts in incidence and HDI (in 2019) for LBP (Figure 5B).
[image: Figure 5]FIGURE 5 | The correlation between net drifts in incidence and SDI as well as HDI. (A) The fitted correlation curve is represented by a black line, and the size of the blue bubbles represents the incident cases of LBP in 2019. The available SDI data can be matched with the incident cases in 204 countries and territories. (B) The fitted correlation curve is represented by a black line, and the size of the red bubbles represents the incident cases of LBP in 2019. The available HDI data can be matched with incident cases in 187 countries and territories. p < 0.001 indicated that the results were statistically significant. LBP, low back pain; SDI, socio-demographic index; HDI, Human Development Index (Global Burden of Diseases Study, 204 countries or territories, 2019).
Predictions of Global Low Back Pain Incidence
We predicted that the ASIR of LBP would continue to decrease slowly at the global level and that the decreasing trends would be stable in the future. The changing trends of the ASIR in females was similar to but significantly higher than that in males (Figure 6A).
[image: Figure 6]FIGURE 6 | Global trends in incidence for LBP and its predicted level in the next decade. (A) Trends in the age-standardized incidence rate of LBP and its predicted level over the next decade. The solid lines represent the observed age-standardized incidence rates and dashed lines represent the predicted age-standardized incidence rates. (B) Trends in the number of incident cases of LBP and its predicted level over the next decade. The dots represent the observed values. The predicted values are represented by the solid lines (Nordpred) and stars (BAPC). The shaded areas indicate whether the rate remained stable (baseline reference), decreased by 1% per year (optimistic reference, lower limit), and increased by 1% per year (pessimistic reference, upper limit) based on the observed rate in 2019. LBP, low back pain; BAPC, Bayesian age period cohort (Global Burden of Diseases Study, 204 countries or territories, 1990–2019).
Although the ASIRs for LBP have decreased in the past three decades and are expected to continue to decline in the future, the number of incident cases globally will continue to increase in the next decade because of population growth and aging. Globally, the number of new cases would increase from 223 million in 2019 to 253 million in 2029 for both sexes (males: 95–107 million; females: 128–146 million) (Figure 6B). To assess the robustness of our prediction results, we conducted a sensitivity analysis using the BAPC model to predict the future incidence of LBP worldwide. The results of the BAPC model showed consistent trends with the above results, indicating the stability of the prediction results (Figure 6B).
DISCUSSION
In the past 30 years, LBP has been the leading cause of the MSK disease burden globally and across all SDI regions. The proportion of LBP incident cases relative to all MSK cases decreased from 73.9% to 69.2%, accounting for more than two-thirds of all MSK cases. Globally, as the population increased by 44.6%, the number of incident cases increased by 49.67%, whereas the ASIR of LBP dropped by 13.25%. The counts of LBP incident cases increased across all SDI regions, and the percentage change was the largest in the low SDI region, up to 100.62%. Despite remarkable achievements in ASIRs in the past three decades, the change patterns suggest that LBP remains a major public health problem globally, since its disease burden has not substantially improved.
To the best of our knowledge, this is the first time that temporal trends in the incidence of LBP have been estimated based on an APC model at global, regional, and national levels, allowing horizontal comparison between SDI regions or countries, with some important findings presented. Compared with previous GBD 2019 publications [11–13], the main contribution of our research to this field is that the data were fully utilized to quantify the trends in the incidence of LBP, which provides more detailed insights for the public health sector. Because the assessment of incidence trends using traditional incidence indicators ignores important effects caused by differences in age, period, and birth cohort, it is not conducive to accurately assess incidence trends across all SDI regions. A prominent strength of this study is the estimation of local drifts in incidence based on period effects, which allowed us to track temporal trends in incidence for each age group. Equally important, we assessed the period and cohort effects of incidence trends, allowing us to identify the sources of changes in incidence trends by period and birth cohort. Our results facilitate an in-depth analysis of LBP incidence trends and provide a reference for healthcare services regarding the effectiveness of LBP treatment and prevention.
Between 1990 and 2019, large gaps remained in the changing trends of LBP incidence between countries, with faster rates of decline in low-middle SDI countries. Countries with an increasing trend of incidence were concentrated in regions with lower than moderate SDI. Especially in the low-SDI regions, the population increased by 56.2%, and the percentage increase relative to the global population was staggering, from 9.9% to 14.6%, and the number of LBP cases doubled. In contrast, the population of countries with high SDI and the total number of LBP cases increased by 23.3% and 31.1%, respectively. Most MSK disorders share common risk factors with other chronic diseases associated with aging. Population aging is expected to dramatically increase the economic and healthcare burden of LBP in the future.
Pakistan has a low SDI in the Eastern Mediterranean Region (EMR). Although the all-age incidence rate and ASIR were lower than the general level in the low SDI regions, the incidence rate deteriorated. The percentage changes in the all-age incidence rate and ASIR over the past three decades were 10.0% and 2.4%, respectively. We showed that its net drift was much higher than the overall level of the world and low SDI regions. Unfortunately, in low- or middle-income countries, there is a lack of evaluation or published data on the effectiveness of public health interventions for LBP. The incidence of LBP depends on the modeling of data from high-income countries, and the incidence rate may be underestimated. Public health strategies may be particularly important for low-income and middle-income countries [21]. Disease characteristics need to be understood to reduce the risk of LBP in many local populations, develop effective treatment schemes, and promote the concept of prevention.
China and India are middle and low-middle SDI countries, respectively. They belonged to the same category (significant decrease group) in the hierarchical cluster analysis based on trends in incidence. In the context of social and economic development, the largest declines in China and India may be due to improvements in health awareness [22]. Moreover, with economic development, the quality of life of the Chinese population has improved, and more attention has been paid to health. Young people prefer light physical labor [23–25]. Additionally, it is well known that, owing to the large population of India and China and with aging, the economic and social pressure faced is increasing, and the incidence of LBP among young people may be underestimated. The large drop in incidence does not indicate room for complacency, eliciting further investigation and data collection.
Most of the countries and regions with higher SDI had a downward trend in LBP incidence, while Canada and Saudi Arabia were two typical countries with an upward trend that was not commensurate with their socioeconomic development. Canada is a high-income country with a diverse population and culture. There are both indigenous and large immigrant populations. In the past 30 years, the population percentage has increased by 33.98%, and the all-age incidence rate has increased by 58.8%. The treatment recommendations present challenges for different populations. For example, if the therapist and patient do not speak the same language or misunderstand the various conceptual ways of LBP in different cultural groups, the implementation of cognitive behavioral therapy or mindfulness-based stress reduction therapy may be challenging [26]. Furthermore, a systematic and multidisciplinary care pathway was developed for low back pain to reduce variation in practice and improve quality and access to care [27–29]. Previous attempts have been made to change beliefs and behavior towards LBP through mass media campaigns, which have proven to be successful [30]. However, no significant downward trend has been observed over the past 30 years. Saudi Arabia is a rich country in EMR, in which the incidence rate was much higher than that of Pakistan, and it also showed an unfavorable trend. Previous studies have shown that the burden of diseases such as LBP, neck pain (NP), and osteoarthritis in EMR increased more than that in other parts of the world between 1990 and 2013 [31]. LBP and NP have the highest burden among musculoskeletal disorders in most EMR countries [31]. However, the relative importance of risk factors differed based on the income level of the countries [31]. This has resulted in different incidence rates in countries with different economic levels in the same region. In the prevention and control of any disease, public education, occupational health and safety, and ergonomic factors must be considered. It is essential to maintain various social functions to control the risk factors.
According to the analysis of age effects, the incidence of LBP was low in young adulthood and increased with age, peaking between 80 and 84 years of age. The observed association can be explained by changes induced by the aging process, such as postural problems, decreased flexibility, lack of regular physical exercise, and increased musculoskeletal degradation, which aggravate pain [32]. We showed that the incidence of LBP was greater in women than in men, corroborating data from Norway [33], Saudi Arabia [34], Thailand [35], and Israel [36]. This difference may result from the different proportions of muscle and adipose tissues in men and women.
We examined the correlation between incidence trends, SDI, and HDI. Net drifts in incidence were significantly negatively associated with both SDI and HDI, indicating a swifter decline in LBP burden in economically and socially developed regions. This phenomenon may be attributed to diverse social structures in different countries, including population, employment, and consumption structures. This may account for the observed burden of LBP relative to the expected burden based on the HDI and SDI when considering preventive measures.
Prevention programs targeting risk factors constitute a key approach. Although the mechanisms linking LBP and other chronic diseases are unclear, a previous longitudinal VISAT study identified occupational and ergonomic factors as pivotal in LBP incidence [37]. Highly demanding jobs, prolonged standing, and awkward lifting emerged as significant predictors of LBP [38]. Systematic reviews of cohort studies also suggest associations between lifestyle factors (smoking [39], obesity [40,41], and low physical activity [42]) and LBP episodes or persistent LBP, though independent relationships remain uncertain. Precise monitoring and attention to risk factors are crucial. Global, regional, and national prevention policies should promote healthy lifestyles, emphasizing exercise and balanced diets to combat overweight and obesity [9,43], ultimately enhancing quality of life. Health policymakers should integrate various risk factors to identify high-risk groups effectively.
This study presents several limitations. Firstly, our analysis inherits the limitations described in GBD 2019, such as limited or unavailable raw data in low- and middle-income countries, sparse data in some regions, and the impact of migration on the estimates. The estimates were derived from the GBD model in higher-resource environments. This leads to a wide range of uncertainties in GBD incidence rate estimates, which may affect age/period/cohort trends and exaggerate the improvement in some low SDI countries [19]. Secondly, the commonly used age interval data format in the APC model is the five-year age group, while the absence of incidence data for the 0–4 age group hinders the determination of effects on the youngest age group (≤4 years). Thirdly, due to the lack of data on individual socioeconomic status and various potential confounders, coupled with inadequate reporting systems in low HDI or SDI countries, caution is advised when interpreting the correlation between trends in incidence and SDI. Finally, despite estimating period and cohort effects, the APC model relies on GBD cross-sectional data and is not a cohort study. Comprehensive cohort studies in diverse countries are essential to ascertain relative risks at specific locations and times [19].
Globally, the burden of LBP remains substantial, with incident cases surpassing other common musculoskeletal disorders. Despite a downward trend in incidence rates across various SDI regions and some countries over the past 30 years, the incident cases and burden of LBP have risen worldwide due to an aging population. Our projections suggest a continued decline in global age-standardized rates over the next decade; however, incident cases are anticipated to substantially increase. A population-based, prospective cohort study showed that less than one-third of cases resolve annually, and more than 20% recur within 6 months [44]. Prevention and effective treatment of LBP require policy and health service interventions to mitigate the future disease burden.
Conclusion
LBP remains a prominent global public health concern with varying temporal trends in incidence geographically. Despite a decrease in ASIRs over the past three decades, the burden persists at a high level. While ASIRs for LBP are anticipated to further decline over the next decade, the aging population will drive a significant increase in incident cases. Raising awareness about LBP and emphasizing disease prevention and control are crucial for mitigating future burdens. There is a pressing need for expanded data collection on individuals with LBP, especially in low-income countries, to facilitate health data refinement and effectively monitor the disease burden.
DATA AVAILABILITY STATEMENT
The datasets generated and/or analysed during the current study are available in the GBD 2019 portal (http://ghdx.healthdata.org/gbd-2019).
ETHICS STATEMENT
All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards. All data used in this study can be freely accessed at the GBD 2019 portal, therefore this study was exempted from the ethical review. Patients or the public were not involved in the design, or conduct, or reporting, or dissemination plans of our research.
AUTHOR CONTRIBUTIONS
YG, ZWR, LX, and YM established the concept of this study. YG, ZWM, and HS performed the literature research, data extraction, statistical analysis, and drafting paper. YY, YL, YH, and SC revised this paper. LX, YM, and ZWR contributed to the review of the paper and supervision of the whole study. YG and ZWM contributed equally to this work. All authors contributed to the article and approved the submitted version.
FUNDING
This study was supported by grants from the National Natural Science Foundation of China (82074473 and 82104892), the Natural Science Foundation of Jiangsu Province (BK20180001, BK20191201, and BE2020666) and the Zhangjiagang Medical and Health Technology Innovation Guidance Project (ZKYL2235).
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.ssph-journal.org/articles/10.3389/ijph.2024.1606299/full#supplementary-material
REFERENCES
 1. Hoy, D, Bain, C, Williams, G, March, L, Brooks, P, Blyth, F, et al. A Systematic Review of the Global Prevalence of Low Back Pain. Arthritis Rheum (2012) 64(6):2028–37. doi:10.1002/art.34347
 2. Kamper, SJ, Henschke, N, Hestbaek, L, Dunn, KM, and Williams, CM. Musculoskeletal Pain in Children and Adolescents. Braz J Phys Ther (2016) 20(3):275–84. doi:10.1590/bjpt-rbf.2014.0149
 3. Hartvigsen, J, Christensen, K, and Frederiksen, H. Back Pain Remains a Common Symptom in Old Age. A Population-Based Study of 4486 Danish Twins Aged 70-102. Eur Spine J (2003) 12(5):528–34. doi:10.1007/s00586-003-0542-y
 4. Disease, GBD. Injury I, Prevalence C. Global, Regional, and National Incidence, Prevalence, and Years Lived With Disability for 354 Diseases and Injuries for 195 Countries and Territories, 1990-2017: A Systematic Analysis for the Global Burden of Disease Study 2017. Lancet (2018) 392(10159):1789–858. doi:10.1016/S0140-6736(18)32279-7
 5. Diseases, GBD, and Injuries, C. Global Burden of 369 Diseases and Injuries in 204 Countries and Territories, 1990-2019: A Systematic Analysis for the Global Burden of Disease Study 2019. Lancet (2020) 396(10258):1204–22. doi:10.1016/S0140-6736(20)30925-9
 6. Hoy, DG, Smith, E, Cross, M, Sanchez-Riera, L, Blyth, FM, Buchbinder, R, et al. Reflecting on the Global Burden of Musculoskeletal Conditions: Lessons Learnt From the Global Burden of Disease 2010 Study and the Next Steps Forward. Ann Rheum Dis (2015) 74(1):4–7. doi:10.1136/annrheumdis-2014-205393
 7. Hartvigsen, J, Hancock, MJ, Kongsted, A, Louw, Q, Ferreira, ML, Genevay, S, et al. What Low Back Pain Is and Why We Need to Pay Attention. Lancet (London, England) (2018) 391(10137):2356–67. doi:10.1016/S0140-6736(18)30480-X
 8. Chou, R, and Shekelle, P. Will This Patient Develop Persistent Disabling Low Back Pain?JAMA (2010) 303(13):1295–302. doi:10.1001/jama.2010.344
 9. de Oliveira, DN, Gorreis, TF, Creutzberg, M, and dos Santos, BRL. Diagnósticos de Enfermagem em Idosos de Instituição de Longa Permanência. Ciência and Saúde (2009) 1(2):57–63. doi:10.15448/1983-652X.2008.2.4194
 10. Schofield, D, Kelly, S, Shrestha, R, Callander, E, Passey, M, and Percival, R. The Impact of Back Problems on Retirement Wealth. Pain (2012) 153(1):203–10. doi:10.1016/j.pain.2011.10.018
 11. Chen, S, Chen, M, Wu, X, Lin, S, Tao, C, Cao, H, et al. Global, Regional and National Burden of Low Back Pain 1990-2019: A Systematic Analysis of the Global Burden of Disease Study 2019. J Orthop Translat (2022) 32:49–58. doi:10.1016/j.jot.2021.07.005
 12. Wang, L, Ye, H, Li, Z, Lu, C, Ye, J, Liao, M, et al. Epidemiological Trends of Low Back Pain at the Global, Regional, and National Levels. Eur Spine J (2022) 31(4):953–62. doi:10.1007/s00586-022-07133-x
 13. Wu, A, March, L, Zheng, X, Huang, J, Wang, X, Zhao, J, et al. Global Low Back Pain Prevalence and Years Lived With Disability From 1990 to 2017: Estimates From the Global Burden of Disease Study 2017. Ann Translational Med (2020) 8(6):299. doi:10.21037/atm.2020.02.175
 14. Forouzanfar, MH, Liu, P, Roth, GA, Ng, M, Biryukov, S, Marczak, L, et al. Global Burden of Hypertension and Systolic Blood Pressure of at Least 110 to 115 Mm Hg, 1990-2015. JAMA (2017) 317(2):165–82. doi:10.1001/jama.2016.19043
 15. Rosenberg, PS, and Anderson, WF. Proportional Hazards Models and Age-Period-Cohort Analysis of Cancer Rates. Stat Med (2010) 29(11):1228–38. doi:10.1002/sim.3865
 16. Yang, Y, Schulhofer-Wohl, S, Fu, WJ, and Land, KC. The Intrinsic Estimator for Age-Period-Cohort Analysis: What It Is and How to Use It. Am J Sociol (2008) 113(6):1697–736. doi:10.1086/587154
 17. Global Burden of Disease Study 2019 (GBD 2019) Data Resources (2019). Available at: http://ghdx.healthdata.org/gbd-2019
 18. Human Development Reports. Available at: http://hdr.undp.org/en/composite/trends
 19. Zou, Z, Cini, K, Dong, B, Ma, Y, Ma, J, Burgner, DP, et al. Time Trends in Cardiovascular Disease Mortality Across the BRICS: An Age-Period-Cohort Analysis of Key Nations With Emerging Economies Using the Global Burden of Disease Study 2017. Circulation (2020) 141(10):790–9. doi:10.1161/CIRCULATIONAHA.119.042864
 20. Du, Z, Chen, W, Xia, Q, Shi, O, and Chen, Q. Trends and Projections of Kidney Cancer Incidence at the Global and National Levels, 1990-2030: A Bayesian Age-Period-Cohort Modeling Study. Biomark Res (2020) 8:16. doi:10.1186/s40364-020-00195-3
 21. Hoy, D, Geere, JA, Davatchi, F, Meggitt, B, and Barrero, LH. A Time for Action: Opportunities for Preventing the Growing Burden and Disability From Musculoskeletal Conditions in Low- and Middle-Income Countries. Best Pract Res Clin Rheumatol (2014) 28(3):377–93. doi:10.1016/j.berh.2014.07.006
 22. GBD 2017 Mortality Collaborators. Global, Regional, and National Age-Sex-Specific Mortality and Life Expectancy, 1950-2017: A Systematic Analysis for the Global Burden of Disease Study 2017. Lancet (2018) 392(10159):1684–735. doi:10.1016/S0140-6736(18)31891-9
 23. Knezevic, NN, Candido, KD, Vlaeyen, JWS, Van Zundert, J, and Cohen, SP. Low Back Pain. Lancet (London, England) (2021) 398(10294):78–92. doi:10.1016/S0140-6736(21)00733-9
 24. GBD 2019 Demographics Collaborators. Global Age-Sex-Specific Fertility, Mortality, Healthy Life Expectancy (HALE), and Population Estimates in 204 Countries and Territories, 1950-2019: A Comprehensive Demographic Analysis for the Global Burden of Disease Study 2019. Lancet (2020) 396(10258):1160–203. doi:10.1016/S0140-6736(20)30977-6
 25. Wu, A, Dong, W, Liu, S, Cheung, JPY, Kwan, KYH, Zeng, X, et al. The Prevalence and Years Lived With Disability Caused by Low Back Pain in China, 1990 to 2016: Findings From the Global Burden of Disease Study 2016. Pain (2019) 160(1):237–45. doi:10.1097/j.pain.0000000000001396
 26. Foster, NE, Anema, JR, Cherkin, D, Chou, R, Cohen, SP, Gross, DP, et al. Prevention and Treatment of Low Back Pain: Evidence, Challenges, and Promising Directions. Lancet (2018) 391(10137):2368–83. doi:10.1016/S0140-6736(18)30489-6
 27. Fourney, DR, Dettori, JR, Hall, H, Härtl, R, McGirt, MJ, and Daubs, MD. A Systematic Review of Clinical Pathways for Lower Back Pain and Introduction of the Saskatchewan Spine Pathway. Spine (Phila Pa 1976) (2011) 36(21 Suppl. l):S164–71. doi:10.1097/BRS.0b013e31822ef58f
 28. Kindrachuk, DR, and Fourney, DR. Spine Surgery Referrals Redirected Through a Multidisciplinary Care Pathway: Effects of Nonsurgeon Triage Including MRI Utilization. J Neurosurg Spine (2014) 20(1):87–92. doi:10.3171/2013.10.SPINE13434
 29. Wilgenbusch, CS, Wu, AS, and Fourney, DR. Triage of Spine Surgery Referrals Through a Multidisciplinary Care Pathway: A Value-Based Comparison With Conventional Referral Processes. Spine (2014) 39(22 Suppl. 1):S129–S35. doi:10.1097/BRS.0000000000000574
 30. Gross, DP, Russell, AS, Ferrari, R, Battié, MC, Schopflocher, D, Hu, R, et al. Evaluation of a Canadian Back Pain Mass Media Campaign. Spine (Phila Pa 1976) (2010) 35(8):906–13. doi:10.1097/BRS.0b013e3181c91140
 31. Moradi-Lakeh, M, Forouzanfar, MH, Vollset, SE, El Bcheraoui, C, Daoud, F, Afshin, A, et al. Burden of Musculoskeletal Disorders in the Eastern Mediterranean Region, 1990-2013: Findings From the Global Burden of Disease Study 2013. Ann Rheum Dis (2017) 76(8):1365–73. doi:10.1136/annrheumdis-2016-210146
 32. Barbosa, MH, Bolina, AF, Tavares, JL, Cordeiro, ALPC, Luiz, RB, and de Oliveira, KF. Sociodemographic and Health Factors Associated With Chronic Pain in Institutionalized Elderly. Rev Lat Am Enfermagem (2014) 22(6):1009–16. doi:10.1590/0104-1169.3552.2510
 33. Hagen, KB, and Thune, O. Work Incapacity From Low Back Pain in the General Population. Spine (Phila Pa 1976) (1998) 23(19):2091–5. doi:10.1097/00007632-199810010-00010
 34. Aldera, MA, Alexander, CM, and McGregor, AH. Prevalence and Incidence of Low Back Pain in the Kingdom of Saudi Arabia: A Systematic Review. J Epidemiol Glob Health (2020) 10(4):269–75. doi:10.2991/jegh.k.200417.001
 35. Yiengprugsawan, V, Hoy, D, Buchbinder, R, Bain, C, Seubsman, SA, and Sleigh, AC. Low Back Pain and Limitations of Daily Living in Asia: Longitudinal Findings in the Thai Cohort Study. BMC Musculoskelet Disord (2017) 18(1):19. doi:10.1186/s12891-016-1380-5
 36. Jacob, T. Low Back Pain Incident Episodes: A Community-Based Study. Spine J (2006) 6(3):306–10. doi:10.1016/j.spinee.2005.06.011
 37. Esquirol, Y, Niezborala, M, Visentin, M, Leguevel, A, Gonzalez, I, and Marquié, JC. Contribution of Occupational Factors to the Incidence and Persistence of Chronic Low Back Pain Among Workers: Results From the Longitudinal VISAT Study. Occup Environ Med (2017) 74(4):243–51. doi:10.1136/oemed-2015-103443
 38. Sterud, T, and Tynes, T. Work-Related Psychosocial and Mechanical Risk Factors for Low Back Pain: A 3-Year Follow-Up Study of the General Working Population in Norway. Occup Environ Med (2013) 70(5):296–302. doi:10.1136/oemed-2012-101116
 39. Shiri, R, Karppinen, J, Leino-Arjas, P, Solovieva, S, and Viikari-Juntura, E. The Association Between Smoking and Low Back Pain: A Meta-Analysis. Am J Med (2010) 123(1):87.e7–35. doi:10.1016/j.amjmed.2009.05.028
 40. Zhang, T-T, Liu, Z, Liu, Y-L, Zhao, JJ, Liu, DW, and Tian, QB. Obesity as a Risk Factor for Low Back Pain: A Meta-Analysis. Clin Spine Surg (2018) 31(1):22–7. doi:10.1097/BSD.0000000000000468
 41. Shiri, R, Karppinen, J, Leino-Arjas, P, Solovieva, S, and Viikari-Juntura, E. The Association Between Obesity and Low Back Pain: A Meta-Analysis. Am J Epidemiol (2010) 171(2):135–54. doi:10.1093/aje/kwp356
 42. Shiri, R, and Falah-Hassani, K. Does Leisure Time Physical Activity Protect Against Low Back Pain? Systematic Review and Meta-Analysis of 36 Prospective Cohort Studies. Br J Sports Med (2017) 51(19):1410–8. doi:10.1136/bjsports-2016-097352
 43. Cieza, A, Causey, K, Kamenov, K, Hanson, SW, Chatterji, S, and Vos, T. Global Estimates of the Need for Rehabilitation Based on the Global Burden of Disease Study 2019: A Systematic Analysis for the Global Burden of Disease Study 2019. Lancet (2021) 396(10267):2006–17. doi:10.1016/S0140-6736(20)32340-0
 44. Cassidy, JD, Cote, P, Carroll, LJ, and Kristman, V. Incidence and Course of Low Back Pain Episodes in the General Population. Spine (Phila Pa 1976) (2005) 30(24):2817–23. doi:10.1097/01.brs.0000190448.69091.53
Conflict of Interest: The authors declare that they do not have any conflicts of interest.
Copyright © 2024 Gu, Wang, Shi, He, Yang, Li, Chen, Wang, Mei and Xiao. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/ijph-69-1606299-g005.gif





OPS/images/ijph-69-1606299-g006.gif





OPS/images/ijph-69-1606299-g003.gif





OPS/images/ijph-69-1606299-g004.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Global, Regional, and National Change Patterns in the Incidence of Low Back Pain From 1990 to 2019 and Its Predicted Level in the Next Decade		Introduction

		Methods		Data Source

		Statistical Analysis





		Results		Musculoskeletal (MSK) Disorders Globally, 1990–2019

		Global and Regional Trends in LBP Incidence, 1990–2019

		National Trends in LBP Incidence, 1990–2019

		Time Trends in LBP Incidence Across Different Age Groups

		Age, Period, and Cohort Effects on LBP Incidence

		Factors Associated With Net Drifts in Incidence

		Predictions of Global Low Back Pain Incidence





		Discussion		Conclusion





		Data Availability Statement

		Ethics Statement

		Author Contributions

		Funding

		Supplementary Material

		References









OPS/images/cover.jpg
I:‘:'
SSPH+

) IJPH

Global, Regional, and National
Change Patterns in the Incidence
of Low Back Pain From 1990 to
2019 and lts Predicted Level in
the Next Decade





OPS/images/ijph-69-1606299-g001.gif





OPS/images/ijph-69-1606299-g002.gif









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
€ IJPH

S S P H 5 SEHOOL o





