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 Abstract
Introduction
Neck pain is common among adolescents and young adults, affecting their health and well-being.
However, research on its prevalence trends in this demographic is limited despite its global
significance.

Material and methods
Data from the Global Burden of Disease Study was used to analyze neck pain prevalence and trends
among individuals aged 10 to 24 from 1990 to 2019. Temporal trends and regional differences were
assessed using estimated annual percentage changes.

Results
Globally, the number of adolescents and young adults affected by neck pain increased from
11,594,119 cases in 1990 to 12,880,134 in 2019. Despite this increase, the prevalence rate stabilized,
dropping from 74,850.57 per 100,000 individuals in 1990 to 69,178.4 per 100,000 in 2019, with an
annual decrease of -0.28%. In 2019, prevalence rates for ages 10-14, 15-19, and 20-24 were
31,624.66, 69,189.45, and 109,351.52 per 100,000 individuals, respectively. The regions with the
highest prevalence rates in 2019 were Western Europe, High-income North America, and Southeast
Asia, with rates of 1938.57, 1930.2, and 1021.37 per 100,000 individuals, respectively. Nationally, the
United Kingdom, Denmark, and Finland had the highest rates, reaching 2,487.30, 2,442.03, and
2,336.94 cases per 100,000 individuals, respectively. Notably, regions with higher Socio-Demographic
Index (SDI) levels tended to have higher prevalence rates of neck pain among adolescents and young
adults, with variations by region and age group.

Conclusions
The study emphasizes the ongoing burden of neck pain among adolescents and young adults
worldwide, emphasizing the necessity for targeted interventions to enhance public health outcomes in
this group.
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Introduction 

Neck pain is a prevalent musculoskeletal issue that profoundly affects individuals' 

health and well-being[1]. From mild discomfort to severe disability, its symptoms can 

impair daily activities, academic performance, and overall quality of life[2,3]. The 

burden of neck pain extends beyond individual suffering, presenting substantial 

challenges to healthcare systems and society[3]. Despite its global recognition as a 

significant health concern, research on the prevalence of neck pain among adolescents 

and young adults has been limited[4]. This study aims to fill this gap by examining 

temporal trends in neck pain prevalence among individuals aged 10-24 years from 1990 

to 2019. Given the unique vulnerabilities and developmental stages of young adults, 

understanding the trajectory of neck pain in this demographic is crucial for targeted 

interventions and improved public health outcomes. 

Recent research on neck pain has seen significant advancements across various 

domains, contributing to a better understanding of its etiology, prevalence, mechanisms, 

and management strategies[3,5,6]. Epidemiological studies have played a crucial role in 

mapping the prevalence and impact of neck pain across different populations and age 

groups, highlighting its pervasive nature and substantial burden on individuals and 

healthcare systems[6–8]. Moreover, research has identified a multitude of risk factors 

associated with neck pain, including biomechanical, psychosocial, and lifestyle 

factors[9,10]. These findings underscore the complex interplay between physical and 

psychosocial factors in the onset and persistence of neck pain. Overall, recent research 

progress has enhanced our understanding of the complexity of neck pain and provided 

evidence-based strategies for its prevention, management, and rehabilitation[11,12]. 

Continued efforts in research and clinical practice are essential to further advance our 

knowledge and improve outcomes for individuals affected by neck pain. 

The Global Burden of Disease (GBD) project has reshaped our understanding of 

global health dynamics[13–15]. By collaborating with governments worldwide, it offers 

insights into various health conditions, including neck pain[13]. In our study, we 

analyzed GBD data to examine neck pain incidence and mortality rates among 

adolescents and young adults aged 10-24 across 204 countries from 1990 to 2019. Our 
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findings aim to guide evidence-based interventions to reduce neck pain burden and 

improve health outcomes globally for this demographic. 

Methods 

Study design and data sources 

In this study, we conducted an extensive analysis using data from the Global Health 

Data Exchange (GHDx), which offers a comprehensive compilation of cross-sectional 

data on the GBD 2019[13,16]. This dataset spans a wide range of health conditions, 

including 369 diseases and injuries, across 204 countries and territories from 1990 to 

2019. To identify cases of neck pain, we employed standardized procedures and 

diagnostic codes developed by international health organizations[13,17]. Neck pain was 

defined as any discomfort or pain localized to the cervical spine region, irrespective of its 

underlying cause[3].  

Our data collection efforts encompassed individuals of both sexes, spanning three 

distinct age groups: 10-14 years, 15-19 years, and 20-24 years[13,18]. Adolescence 

marks a pivotal transitional period characterized by significant biological maturation and 

profound shifts in social dynamics and behavior. As defined by the WHO, this 

developmental phase spans from 10 to 19 years of age[18]. In this study, a clear 

distinction was made between adolescents (aged 10-19) and young adults (aged 20-24). 

Further granularity was achieved through delineating subgroups (10-14, 15-19, 20-24), 

allowing for a nuanced exploration of growth patterns and facilitating a deeper 

understanding of this critical life stage[19]. Additionally, we examined data across 21 

regional groupings of countries that share geographic proximity and epidemiological 

similarities, as defined by the GBD project[20]. To contextualize our findings, we also 

utilized the Socio-Demographic Index (SDI) as a measure of countries' overall 

development[21–23]. The SDI takes into account various socio-economic factors, 

including educational attainment, average income per person, and total fertility rate[21]. 

This index ranges from 0 to 1, with lower values indicating lower educational attainment, 

lower income per capita, and higher fertility rates across all GBD regions[22] . 

Statistical analysis 

To investigate the prevalence trends of neck pain among individuals aged 10-24 
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years, we employed a multifaceted approach incorporating various statistical measures 

and analytical techniques[24]. To understand the trajectory of neck pain prevalence over 

time, we utilized estimated annual percentage changes (EAPCs), accompanied by their 

respective 95% confidence intervals (CIs)[25]. These EAPCs offer valuable insights into 

the direction and magnitude of changes in prevalence rates over the specified period, 

with an upper bound above 0 indicating an increasing trend and a lower bound below 0 

suggesting a decreasing trend[8]. To derive the EAPCs, we employed a log-linear 

regression model, with the natural logarithm of prevalence rates (y) as the dependent 

variable and the calendar year (x) as the independent variable, formulated as follows: 

y=α+βx+ε；EAPC=(eβ-1)×100%. 

Furthermore, we conducted Pearson correlation analyses to explore the relationships 

between the EAPC and neck pain prevalence rates in 1990, as well as between the EAPC 

and the SDI in 2019. Additionally, we assessed the correlation between neck pain 

prevalence and SDI for all countries. The resulting correlation coefficients (ρ) and 

associated p-values were used to evaluate the strength and significance of these 

relationships. Moreover, we utilized geographic visualization techniques to illustrate the 

prevalence rates of neck pain among individuals aged 10-24 in each country in 2019. 

Furthermore, we depicted the EAPC trends from 1990 to 2019 using global maps. These 

visualizations provide a comprehensive overview of the geographical distribution and 

temporal trends of neck pain burden among adolescents and young adults across different 

regions. 

All statistical analyses and visualizations were conducted using R software (v3.

5.2) (http://www.r-project.org/) and GraphPad Prism (v8.02) (https://www.graphpad-

prism.cn/) , ensuring the robustness and accuracy of our research findings. 

Results 

Global Estimates of Neck Pain Prevalence Among Adolescents and Young Adults 

 Globally, the prevalence and trends in the occurrence of neck pain among 

adolescents and young adults from 1990 to 2019 are illustrated in Figure 1. The number 

of cases increased from 11,594,119 in 1990 to 12,880,134 in 2019, as depicted in Figure 

1A. Notably, the number of cases among females slightly exceeded that of males, with 
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5,934,098 cases in males and 6,946,036 cases in females in 2019 (Table 1). Despite the 

rising number of cases, the prevalence rates of neck pain among adolescents and young 

adults, both male and female, remained relatively stable over the 30-year period 

(EAPC=-0.28), decreasing from 74,850.57 per 100,000 individuals in 1990 to 69,178.4 

per 100,000 individuals in 2019 (Figure 1B and Table 1).  

We conducted a detailed analysis among adolescents and young adults across 

different age groups. From 1990 to 2019, the prevalence of neck pain among individuals 

aged 20-24 years was significantly higher than those aged 10-14 years and 15-19 years 

(Figure 1C-D). In 2019, the prevalence of neck pain among individuals aged 20-24 years 

was nearly three times higher than that among those aged 10-14 years. Specifically, the 

prevalence rates of neck pain among adolescents and young adults aged 10-14 years, 

15-19 years, and 20-24 years were 31,624.66 per 100,000, 69,189.45 per 100,000, and 

109,351.52 per 100,000, respectively (Table 1). The noticeable decrease in neck pain 

prevalence among adolescents and young adults aged 20-24 years, with an EAPC of -0.4, 

indicates recent advancements in neck pain prevention and treatment measures. This 

highlights the effectiveness of interventions specifically targeted at this age group, 

contributing to the overall decline in neck pain burden. 

Regional differences of Neck Pain Among Adolescents and Young Adults 

Globally, significant disparities exist in the absolute number and prevalence of cases 

of neck pain among adolescents and young adults, influenced by varying levels of 

socioeconomic development and geographic location[8,21]. Overall, there has been a 

notable increase in the burden of neck pain in low SDI regions, with the number of cases 

rising from 633,107 in 1990 to 1,449,669 in 2019, representing a growth rate of 1.29 

(Figure 2A and Table 1). However, it is worth noting that the prevalence of neck pain 

among adolescents and young adults is higher in regions with higher SDI, while lower 

SDI regions exhibit lower prevalence rates (Figure 2B). The prevalence in high SDI 

regions has experienced rapid growth in recent years, reaching 152,027.17 per 100,000 

individuals in 2019, possibly due to the intense workload and immense pressure faced by 

young individuals in today's society[26]. 

The prevalence rates of neck pain among adolescents and young adults vary 
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significantly across different regions. In 2019, the highest prevalence rates of neck pain 

were observed in Western Europe (1938.57 per 100,000 individuals), High-income North 

America (1930.2 per 100,000 individuals), and Southeast Asia (1021.37 per 100,000 

individuals), with male prevalence rates of 1458.48, 1471.36, and 1001.14 per 100,000 

individuals, respectively, and female prevalence rates of 2448.27, 2409.54, and 1042.37 

per 100,000 individuals, respectively (Figure 2C). It is noteworthy that the regions 

experiencing continued growth in the burden of neck pain from 1990 to 2019 were 

Tropical Latin America, Central Asia, and Eastern Europe, with an EAPC of 0.31 (0.28 to 

0.35), 0.3 (0.22 to 0.39), and 0.3 (0.12 to 0.49), respectively (Table 1). Based on our 

analysis, we found that the prevalence of neck pain in Western Sub-Saharan Africa, 

Eastern Sub-Saharan Africa, and Central Sub-Saharan Africa is relatively low, with rates 

of 351.95, 346.18, and 319.93 per 100,000 individuals, respectively (Table 1). 

Specifically, the prevalence rates among males are 333.05, 332.67, and 308.35 per 

100,000 individuals, respectively, while among females, the rates are 369.97, 359.64, and 

331.51 per 100,000 individuals, respectively (Table 1). Interestingly, among these 21 

geographical regions, High-income North America exhibits the most significant decline 

in the burden of neck pain, with an EAPC of -0.29. 

These findings show that neck pain rates vary globally by location and gender. 

Higher rates are seen in Western Europe and high-income North America, while lower 

rates are observed in sub-Saharan Africa and low-income regions. In some areas like 

high-income North America, neck pain burden has decreased over time, possibly due to 

effective interventions. These insights are important for guiding neck pain management 

strategies globally. 

National differences of Neck Pain Among Adolescents and Young Adults 

Due to regional disparities, the prevalence of neck pain among adolescents and 

young adults varies significantly between different countries, reflecting the influence of 

various factors. At the national level, among the 204 countries analyzed, China, India, 

and the United States of America had the highest absolute numbers of cases, with 

2,333,303, 1,932,061, and 1,319,629 cases, respectively, in 2019 (Figure 3A and 

Supplementary Table 1). This may be attributed to the large population bases of these 

Prep
rin

t



 
 6 

countries. When considering prevalence rates per 100,000 population, we found that 

some developed countries such as the United Kingdom, Denmark, and Finland had the 

highest rates, reaching 2,487.30, 2,442.03, and 2,336.94 cases per 100,000 individuals, 

respectively (Figure 3B and Supplementary Table 1). Upon the same analysis, the 

prevalence of neck pain in Chad, South Sudan, and Niger is remarkably low, with rates of 

only 312.30, 312.38, and 312.82 cases per 100,000 individuals, respectively. It is 

noteworthy that over the past 30 years, New Zealand, the Northern Mariana Islands, and 

Spain have effectively managed neck pain burden, showing the most significant declines. 

Their EAPC was -0.56 (-0.63 to -0.5), -0.51 (-0.82 to -0.21), and -0.39 (-0.79 to 0.01), 

respectively (Supplementary Table 1). This positive trend emphasizes the effectiveness 

of interventions aimed at reducing the incidence rates of neck pain among adolescents 

and young adults, providing hope for further enhancements in adolescent neck 

pain-related health outcomes. 

Correlations Between EAPC, Prevalence Rates, and SDI in Neck Pain Among 

Adolescents and Young Adults 

Based on previous epidemiological surveys, we observed a correlation between the 

prevalence of neck pain among adolescents and young adults and the level of SDI in 

different regions. This suggests an association between socioeconomic factors and the 

incidence of this condition. This correlation underscores the intricate interplay between 

socioeconomic factors and neck pain among adolescents and young adults. Subsequently, 

we conducted a correlation analysis of the trend in neck pain prevalence among 

adolescents and young adults. As shown in Figure 4A, the trend represented by EAPC 

values is weakly negatively correlated with the overall incidence rate in 1990 (ρ = -0.151, 

P = 0.031), but not correlated with higher SDI levels (ρ = 0.02, P = 0.78) (Figure 4B). By 

examining the SDI levels in different regions, we observed that regions with higher SDI 

levels tend to have relatively higher prevalence rates (ρ = 0.466, P < 0.001) (Figure 4C). 

Similarly, at the national level, this correlation appears to be more pronounced (ρ = 0.497, 

P < 0.001) (Figure 4D), which may be attributed to the diverse socioeconomic 

landscapes within individual countries, indicating a complex interplay of various factors 

influencing the prevalence of neck pain among adolescents and young adults. 
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Discussion 

In this study, we examined the prevalence and trends of neck pain among adolescents 

and young adults from various perspectives. Initially, we highlighted the global trends in 

neck pain prevalence, taking into account both the absolute numbers and prevalence rates 

over the years. Despite an increase in the number of cases, we observed that the 

prevalence rates remained relatively stable. This suggests the need for further 

investigation into the factors influencing these trends. Moving forward, we investigated 

the age-specific prevalence of neck pain, revealing significant differences between age 

groups. Notably, adolescents and young adults aged 20-24 exhibited higher prevalence 

rates compared to younger age groups. This underscores the importance of implementing 

targeted interventions tailored to different age cohorts. Moreover, we examined the 

disparities in neck pain prevalence across different regions and countries. Our analysis 

revealed that factors such as socioeconomic development and geographic location play a 

significant role in shaping these disparities. Certain regions exhibited higher burden rates 

of neck pain than others, highlighting the need for tailored strategies to address these 

variations and ensure equitable access to care. 

Recent research on neck pain has led to significant advancements in understanding 

its multifactorial etiology, refining assessment techniques, and developing more effective 

management strategies[27,28]. Etiological studies have underscored the complex 

interplay between biomechanical, structural, and psychosocial factors in the development 

and progression of neck pain[29]. Biomechanical stressors, including poor posture and 

repetitive movements, have been identified as predisposing factors, while genetic 

predispositions and biomarkers associated with degenerative changes have provided 

insights into the underlying mechanisms of cervical spine dysfunction[30]. Moreover, the 

impact of psychosocial factors such as stress, anxiety, and depression on neck pain onset 

and severity has garnered increased attention, emphasizing the need for comprehensive 

biopsychosocial assessments[31]. Furthermore, the emphasis on preventive measures, 

including ergonomic modifications, lifestyle interventions, and early intervention 

strategies, holds great promise in reducing the incidence and burden of neck pain in the 
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long term[32]. Overall, recent research endeavors have significantly advanced our 

understanding and management of neck pain, offering new avenues for improving patient 

care and quality of life. 

Previous research reports indicate a significant increase in the number of neck pain 

patients and the years of life lost due to neck pain in China over the past three 

decades[7,22]. Despite a slight increase in the national prevalence of neck pain, the 

burden of neck pain remains substantial[7]. The study also found that the prevalence of 

neck pain is higher in females compared to males, and the burden of neck pain in China 

exceeds the global average[7]. Furthermore, the study highlights a positive correlation 

between the burden of neck pain and the socio-economic index, indicating a heavier 

burden of neck pain in economically developed regions[7]. In our study, China emerged 

as one of the countries with the highest number of young people with neck pain, 

underscoring the serious public health issue of neck pain in China and emphasizing the 

importance of implementing effective prevention and treatment strategies to alleviate the 

burden of neck diseases in the future. Another report analyzed adults aged 70 and above 

in Iran[33]. The point prevalence of neck pain in 2019 was 8710.6, while the incidence 

rate was 1334.7 per 100,000 population[33]. The prevalence, incidence, and YLD peaked 

in the 70-74 age group and decreased with increasing age[33]. Overall, the burden of 

neck pain in Iran has slightly decreased over the past three decades but remains quite 

serious, surpassing other regions in the area. Our study focuses on analyzing the burden 

of neck pain in the 10-24 age group, emphasizing the need to initiate prevention 

programs at a young age to reduce attributable burdens later in life. 

Numerous physiological and psychosocial factors may contribute to chronic neck 

pain, yet there remains limited understanding of the anatomical, psychological, social, 

and occupational factors associated with chronic pain[34]. Consequently, researchers 

have begun to explore various interventions to prevent the onset of neck pain and halt its 

progression to chronic pain and disability[32]. The use of medication and other 

interventions to prevent the occurrence of neck pain in asymptomatic high-risk 

individuals has been found to incur greater costs than benefits, thus these methods are not 

indicated[35,36]. A meta-analysis revealed that health education does not prevent the 
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onset of neck and back pain[37]. Another review, which included multiple controlled 

studies, found that exercise is effective in preventing neck and lower back pain, although 

there is no evidence either supporting or refuting the effectiveness of ergonomics or 

modifying risk factors[38]. For acute whiplash injury patients, a large randomized 

controlled study involving 405 emergency room patients found that adding a health 

education video to routine treatment resulted in a 7.9% decrease in the proportion of 

patients still experiencing pain at week 24 compared to those receiving routine treatment 

alone (95% confidence interval -2.0 to 17.8)[39]. 

While our study illuminates neck pain trends among adolescents and young adults 

aged 10-24 across 204 countries from 1990 to 2019, it has limitations. Data accuracy 

depends on quality and availability, and variations in reporting practices may introduce 

biases[13,40]. Underreporting or misdiagnosis, particularly in regions with limited 

healthcare access, could lead to underestimated rates[20]. Additionally, our analysis may 

not fully address local variations in risk factors or healthcare practices. Nonetheless, our 

study lays groundwork for further research and intervention efforts, with future studies 

aiming to enhance data quality and consider broader age ranges and geographical 

nuances for more targeted interventions. 

Our analysis of neck pain prevalence and trends among adolescents and young adults 

aged 10 to 24 globally from 1990 to 2019 revealed significant insights. Despite the 

profound impact of neck pain on individuals' health and well-being, its prevalence 

remained relatively stable over the past 30 years. Significant differences were observed 

among different age groups, with individuals aged 20 to 24 exhibiting notably higher 

neck pain prevalence compared to those aged 10 to 14 and 15 to 19. Furthermore, we 

observed disparities in neck pain prevalence both globally and regionally, influenced by 

socioeconomic development levels and geographic location. These findings provide 

valuable insights into the epidemiological characteristics of neck pain globally and can 

inform the development of preventive and intervention strategies to reduce its burden and 

improve health outcomes. 
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Figure Legends 

Figure 1. Trends in neck pain prevalence in adolescents and young adults aged 10-24 

years, 1990 to 2019. (A) Prevalence cases of neck pain by sex. (B) Prevalence rates of 

neck pain by sex. (C) Prevalence cases of neck pain by age group. (D) Prevalence rates 

of neck pain by age group. 

Figure 2. Regional differences in neck pain prevalence in adolescents and young adults 

aged 10-24 years. (A) Prevalence cases of neck pain by SDI regions. (B) Prevalence rates 

of neck pain by SDI regions. (C) Prevalence rates of neck pain in 2019 in low to high 

SDI and 21 GBD regions. 

Figure 3. The prevalence and number of patients with neck pain change in different 

countries and regions. (A) Change in prevalence of neck pain in 204 countries from 1990 

to 2019. (B) Prevalence rates of neck pain in 204 countries in 2019. 

Figure 4. Correlation of EAPC, prevalence, and SDI of neck pain among adolescents and 

young ddults. (A) The correlation between EAPC and prevalence rates in 1990. (B) The 

correlation between EAPC and SDI in 2019. (C) Correlation of prevalence and SDI at the 

regional level. (D) Correlation of prevalence and SDI at the national level. Prep
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Table 1. The global prevalence rates and their change trends of neck painin aged 10-24 from 1990 to 

2019. 

Characteristic Cases_1990 Cases_2019 
Cases_chan

ge 
Rates_1990 Rates_2019 EAPC_CI 

Global 

11594119(6

983975 to 

17997036) 

12880134(7

883329 to 

19616805) 

0.11(0.08 

to 0.14) 

74850.57(4

5087.9 to 

116187.22) 

69178.4(42

340.87 to 

105360.64) 

-0.28(-0.34 

to -0.21) 

Sex       

Male 

5277041(31

60160 to 

8288376) 

5934098(36

35787 to 

9051173) 

0.12(0.08 

to 0.17) 

67039.46(4

0146.64 to 

105295.43) 

62235.92(3

8131.57 to 

94927.32) 

-0.27(-0.33 

to -0.21) 

Female 

6317079(38

20449 to 

9771765) 

6946036(42

75171 to 

10553596) 

0.1(0.07 to 

0.14) 

82921.51(5

0149.35 to 

128269.65) 

76465.55(4

7063.29 to 

116179.44) 

-0.28(-0.35 

to -0.2) 

Age       

10-14 

1709255(96

1978 to 

2884465) 

2030894(11

70238 to 

3407760) 

0.19(0.15 

to 0.25) 

31848.11(1

7924.29 to 

53745.51) 

31624.66(1

8222.7 to 

53064.95) 

-0.29(-0.4 

to -0.17) 

15-19 

3903342(20

62237 to 

6421677) 

4286570(22

61477 to 

6955142) 

0.1(0.07 to 

0.13) 

75121.57(3

9688.67 to 

123588.05) 

69189.45(3

6502.46 to 

112262.82) 

-0.39(-0.45 

to -0.32) 

20-24 

5981522(32

68017 to 

10523275) 

6562671(36

31121 to 

11529495) 

0.1(0.07 to 

0.13) 

121408.91(

66332.01 to 

213594.33) 

109351.52(

60504.11 to 

192111.99) 

-0.4(-0.44 

to -0.35) 

SDI regions       

High SDI 

2109444(13

25178 to 

3176002) 

2668655(17

90560 to 

3854859) 

0.27(0.17 

to 0.38) 

115044.17(

72272.12 to 

173211.82) 

152027.17(

102004.11 

to 

219602.48) 

0.18(-0.22 

to 0.58) 

High-middle 

SDI 

2615182(15

80563 to 

4093824) 

2126079(12

88302 to 

3285520) 

-0.19(-0.21 

to -0.16) 

86422.77(5

2232.18 to 

135286.78) 

83786.16(5

0770.38 to 

129478.28) 

0.13(0.02 

to 0.24) 

Middle SDI 

4376290(25

86766 to 

6907541) 

4051888(24

07442 to 

6348182) 

-0.07(-0.1 

to -0.05) 

80385.55(4

7514.81 to 

126880.65) 

73732.88(4

3808.62 to 

115518.93) 

-0.11(-0.21 

to -0.02) 

Low-middle 

SDI 

1854113(11

07570 to 

2863432) 

2576035(15

30507 to 

3985024) 

0.39(0.36 

to 0.41) 

52393.05(3

1297.43 to 

80914.13) 

50468.39(2

9984.93 to 

78072.58) 

-0.08(-0.12 

to -0.04) 

Low SDI 

633107(375

590 to 

984277) 

1449669(85

9816 to 

2264238) 

1.29(1.27 

to 1.3) 

38639.48(2

2922.85 to 

60071.88) 

39023.59(2

3145.35 to 

60950.95) 

0.02(0.01 

to 0.02) 

Location       

Andean 

Latin 

41602(2437

1 to 64545) 

59366(3433

4 to 92680) 

0.43(0.39 to 

0.46) 

33821.13(1

9812.96 to 

35268.92(2

0397.45 to 

0.16(0.15 to 

0.16) 
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America 52473.41) 55061.01) 

Australasia 
20681(1194

2 to 32533) 

22686(1358

7 to 35175) 

0.1(0.07 to 

0.14) 

42979.45(2

4817.87 to 

67609.37) 

41810.53(2

5040.73 to 

64828.27) 

-0.08(-0.11 

to -0.05) 

Caribbean 
37566(2172

0 to 58774) 

40625(2346

3 to 63562) 

0.08(0.07 

to 0.09) 

35275.95(2

0395.45 to 

55190.84) 

35464.21(2

0481.96 to 

55487.62) 

0.06(0.01 

to 0.11) 

Central Asia 

78622(4620

0 to 

122450) 

91632(5334

2 to 

142822) 

0.17(0.14 

to 0.19) 

39633.33(2

3289.38 to 

61726.88) 

40521.15(2

3588.68 to 

63158.38) 

0.3(0.22 to 

0.39) 

Central Europe 

120403(708

28 to 

186901) 

78630(4557

0 to 

123203) 

-0.35(-0.36 

to -0.33) 

41940.73(2

4671.77 to 

65104.42) 

43736.45(2

5347.79 to 

68529.75) 

0.24(0.15 

to 0.32) 

Central Latin 

America 

203469(119

428 to 

314430) 

256368(149

206 to 

399288) 

0.26(0.23 

to 0.29) 

37602.62(2

2071.3 to 

58109.14) 

38963.2(22

676.6 to 

60684.47) 

0.1(0.08 to 

0.13) 

Central 

Sub-Saharan 

Africa 

55576(3286

9 to 86860) 

137507(813

61 to 

214651) 

1.47(1.47 

to 1.48) 

32098.73(1

8983.87 to 

50167.56) 

31993.94(1

8930.5 to 

49943.26) 

0.03(0.01 

to 0.04) 

East Asia 

3873087(22

60412 to 

6161642) 

2412523(14

28162 to 

3762306) 

-0.38(-0.42 

to -0.33) 

103752.39(

60552 to 

165058.27) 

101824.58(

60277.99 to 

158794.47) 

0.23(0.05 

to 0.4) 

Eastern Europe 

223112(130

711 to 

347484) 

151960(893

79 to 

236944) 

-0.32(-0.32 

to -0.32) 

47199.15(2

7651.67 to 

73509.83) 

47006.49(2

7648.1 to 

73295.11) 

0.3(0.12 to 

0.49) 

Eastern 

Sub-Saharan 

Africa 

209624(122

154 to 

327213) 

483570(281

298 to 

758435) 

1.31(1.28 

to 1.33) 

33910.83(1

9760.87 to 

52933.18) 

34618.66(2

0138.06 to 

54296.22) 

0.05(0.02 

to 0.07) 

High-income 

Asia Pacific 

215588(127

469 to 

332400) 

140360(826

05 to 

217181) 

-0.35(-0.36 

to -0.33) 

51134.94(3

0234.15 to 

78841.45) 

52110.09(3

0668.06 to 

80630.92) 

-0.07(-0.12 

to -0.02) 

High-income 

North America 

736731(448

263 to 

1128951) 

1369876(95

2798 to 

1902341) 

0.86(0.59 

to 1.24) 

120867.3(7

3541.56 to 

185214.54) 

193020.27(

134252.42 

to 

268046.37) 

-0.29(-1.56 

to 0.99) 

North Africa 

and Middle 

East 

686455(405

114 to 

1072946) 

1018087(60

2290 to 

1606520) 

0.48(0.45 

to 0.51) 

62157.64(3

6682.61 to 

97153.95) 

63125.05(3

7344.15 to 

99609.95) 

0.17(0.05 

to 0.28) 

Oceania 
16448(9892 

to 25880) 

31661(1896

3 to 50055) 

0.92(0.9 to 

0.95) 

79369.52(4

7731.87 to 

124881.94) 

81226.85(4

8649.44 to 

128418.28) 

0.09(0.07 

to 0.12) 

South Asia 
1525697(90

3758 to 

2497095(14

61900 to 

0.64(0.6 to 

0.66) 

45551.08(2

6982.51 to 

47490.99(2

7803.13 to 

0.18(0.15 

to 0.2) 
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2370360) 3890609) 70769.26) 73993.52) 

Southeast Asia 

1431865(86

5535 to 

2211988) 

1734759(10

41953 to 

2702084) 

0.21(0.19 

to 0.23) 

96643.19(5

8418.97 to 

149297.3) 

102136.6(6

1346.59 to 

159089.32) 

0.2(0.2 to 

0.21) 

Southern Latin 

America 

72623(4414

8 to 

111798) 

86542(5257

4 to 

134808) 

0.19(0.16 

to 0.22) 

54851.29(3

3344.96 to 

84440.03) 

56901.09(3

4567.45 to 

88635.8) 

0.14(0.13 

to 0.16) 

Southern 

Sub-Saharan 

Africa 

64259(3751

8 to 

102167) 

80533(4677

2 to 

128682) 

0.25(0.23 

to 0.27) 

37115.58(2

1670.07 to 

59010.59) 

37769.38(2

1935.61 to 

60350.38) 

0.18(0.12 

to 0.23) 

Tropical Latin 

America 

233223(137

668 to 

366267) 

267894(156

823 to 

424140) 

0.15(0.11 

to 0.18) 

48780.22(2

8794.17 to 

76607.27) 

51336.1(30

051.84 to 

81277.29) 

0.31(0.28 

to 0.35) 

Western 

Europe 

1536544(99

1040 to 

2329506) 

1387655(89

3873 to 

2105466) 

-0.1(-0.11 

to -0.08) 

186981.89(

120599.51 

to 

283477.32) 

193856.68(

124874.95 

to 

294135.6) 

0.04(0 to 

0.09) 

Western 

Sub-Saharan 

Africa 

210943(123

894 to 

328490) 

530806(311

266 to 

825024) 

1.52(1.44 

to 1.6) 

35403.16(2

0793.44 to 

55131.42) 

35195.55(2

0638.77 to 

54703.89) 

-0.03(-0.05 

to -0.01) 

Data in parentheses are 95% uncertainty intervals for cases and rates, and 95% confidence 

intervals for EAPC. 
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Figure 1. Trends in neck pain prevalence in adolescents and young adults aged 10-24 years,
1990 to 2019. (A) Prevalence cases of neck pain by sex. (B) Prevalence rates of neck pain
by sex. (C) Prevalence cases of neck pain by age group. (D) Prevalence rates of neck pain
by age group.
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Figure 2. Regional differences in neck pain prevalence in adolescents and young adults aged
10-24 years. (A) Prevalence cases of neck pain by SDI regions. (B) Prevalence rates of neck
pain by SDI regions. (C) Prevalence rates of neck pain in 2019 in low to high SDI and 21
GBD regions.
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Figure 3. The prevalence and number of patients with neck pain change in different countries
and regions. (A) Change in prevalence of neck pain in 204 countries from 1990 to 2019. (B)
Prevalence rates of neck pain in 204 countries in 2019.
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Figure 4. Correlation of EAPC, prevalence, and SDI of neck pain among adolescents and
young ddults. (A) The correlation between EAPC and prevalence rates in 1990. (B) The
correlation between EAPC and SDI in 2019. (C) Correlation of prevalence and SDI at the
regional level. (D) Correlation of prevalence and SDI at the national level.
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