
Page 1 of 11

© Annals of Translational Medicine. All rights reserved.   Ann Transl Med 2021;9(9):777 | http://dx.doi.org/10.21037/atm-20-6868

Neck pain is the leading cause of disability burden in China: 
Findings from the Global Burden of Disease Study 2017

Aimin Wu1#, Wenlan Dong2#, Xinying Zeng2, Xiaohui Xu2, Tingling Xu2, Kai Zhang3, Haijun Tian3,  
Jie Zhao3, Xiangyang Wang1, Maigeng Zhou2

1Division of Spine Surgery, Department of Orthopedics, Zhejiang Spine Research Centre, Orthopedic Hospital, The Second Affiliated Hospital 

and Yuying Children’s Hospital of Wenzhou Medical University, Zhejiang Provincial Key Laboratory of Orthopedics, Wenzhou, China; 2National 

Centre for Chronic and Noncommunicable Disease Control and Prevention, Chinese Centre for Disease Control and Prevention, Beijing, China; 
3Department of Orthopedics, Ninth People’s Hospital, Shanghai Jiaotong University School of Medicine, Shanghai, China

Contributions: (I) Conception and design: A Wu, W Dong, M Zhou; (II) Administrative support: JZ, X Wang, M Zhou; (III) Provision of study 

materials or patients: X Zeng, X Xu, T Xu, K Zhang, H Tian; (IV) Collection and assembly of data: A Wu, W Dong, X Zeng, X Xu, T Xu, K Zhang, 

H Tian; (V) Data analysis and interpretation: A Wu, W Dong, X Zeng, X Xu, T Xu, J Zhao, X Wang, M Zhou; (VI) Manuscript writing: All authors; 

(VII) Final approval of manuscript: All authors.
#These authors contributed equally to this work as co-first authors.  

Correspondence to: Maigeng Zhou, PhD. National Centre for Chronic and Noncommunicable Disease Control and Prevention, Chinese Centre for 

Disease Control and Prevention, 27 Nanwei Rd, Xicheng District, Beijing 100050, China. Email: maigengzhou@126.com. 

Background: Neck pain (NP) is a common musculoskeletal problem; however, the prevalence and years 
lived with disability (YLD) of NP in China are still unclear. This study sought to estimate the age-, sex- and 
province-specific prevalence and YLD of NP in China.
Methods: Adopting the methodology framework and analytical strategies used in the Global Burden of 
Disease (GBD), Injuries, and Risk Factors Study (2017), the prevalence and YLD of NP in China were 
estimated by age, sex, year, and provinces/regions.
Results: In China, the age-standardized point prevalence rate of NP was 4,532.6 per 100,000 persons in 
1990 and increased slightly to 4,634.4 per 100,000 persons in 2017. The prevalence of NP was 48.0 million 
in 1990 and rose dramatically to 87.3 million in 2017 (an increase of 82.0%). The age-standardized YLD rate 
of NP was 454.0 per 100,000 persons in 1990, and there was a slight increase to 465.6 per 100,000 persons 
in 2017. The all-age YLD of NP was 4.8 million in 1990 and rose to 8.8 million in 2017 (which represents 
an increase of 81.1%). In 1990, NP was the third leading cause of YLD in China, and in 2017, NP was the 
leading cause of disability burden.
Conclusions: This study estimated the prevalence and disability burden of NP in China. NP is currently 
the leading cause of disability burden in China; however, it is currently inadequately recognized and should 
receive further attention and be subject to further research.

Keywords: Neck pain (NP); years lived with disability (YLD); disability burden; China

Submitted Oct 12, 2020. Accepted for publication Jan 29, 2021.

doi: 10.21037/atm-20-6868

View this article at: http://dx.doi.org/10.21037/atm-20-6868

Introduction

Neck pain (NP) is a very common clinical condition  
(1-3). In 2010, the Global Burden of Disease (GBD) Study 
found that of 291 conditions, NP was the fourth leading 

condition in terms of disability burden (4). A recent study 
estimated that at $87.6 billion [uncertainty interval (UI): 
$67.5–94.1 billion] (USD), the annual cost of low back pain 
and NP represented the third-highest amount of health-
care spending, after diabetes and heart disease (5). Further, 
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it has been reported that the risk of back pain and NP will 
surpass that of diabetes and heart disease (6). Thus, low 
back pain and NP are truly major public health problems 
and represent a considerable socioeconomic burden  
(7-10). Unlike fatal diseases, such as cancer, diabetes, and 
cardiovascular conditions, NP is non-fatal, and while it does 
not affect years of life lost (11,12), it significantly affects 
years lived with disability (YLD).

It is estimated that China’s population is 1.407 billion (13), 
approximately one-fifth of the world population. Previous 
epidemiological studies on NP had small sample sizes and 
limited localities (14-16). The database of the GBD Study 
2017 provides an updated and comprehensive assessment 
of the epidemiological characteristics of 354 diseases and 
injuries (17). The prevalence and YLD of NP in China are 
still unclear.

It was hypothesized that the prevalence and YLD for 
NP in China are diverse and would vary according to sex, 
age, and provinces/regions. Policy decision-makers also 
require age-, sex-, and province-specific information on 
the current status of and trend in prevalence and YLD for 
NP to allocate scarce health-care resources efficiently and 
precisely. Thus, we used the database of the GBD Study 
2017 to estimate the age-, sex-, and province-specific point 
prevalence and YLD characteristics of NP in China. We 
present the following article in accordance with the MDAR 
reporting checklist (available at http://dx.doi.org/10.21037/
atm-20-6868).

Methods

The data examined in this study comprised Chinese data 
from the GBD Injuries and Risk Factors Study (2017). 
The GBD Study uses standardized metrics to critically 
appraise available information to update estimates and 
report diseases’ burden (18). Briefly, the GBD Study (2017) 
provides comprehensive estimates of age, sex, location, and 
year for all major diseases and injuries for 195 countries 
and territories from 1990 to 2017 (17). Our present study 
focused on the prevalence and YLD of NP in 33 provinces/
regions in China, including 31 mainland provinces, 
municipalities, and autonomous regions and the Hong 
Kong and Macao Special Administrative Regions (no data 
from Taiwan were included).

NP was defined as NP with or without pain spreading 
into the upper limb(s) that lasts for at least one day (4,19). 
The survey data, systematic reviews of published data, and 
gray literature sources were gathered, and Bayesian meta-

regression by DisMod-MR 2.1 was used to synthesize the 
data to estimate the point prevalence and YLD outcomes 
of NP. Detailed descriptions of the modeling strategy 
of the estimation and validation have been published  
previously (17). The step-by-step estimation of the point 
prevalence and YLD of NP is summarized in Figure S1.

Disability weights (DWs) from the GBD Study  
(2017) (17) were used to represent the magnitude of health 
loss associated with NP. DWs were measured on a scale 
from 0 to 1 (in which “0” represents a state of full health 
and “1” represents a state equivalent to death) (20). The 
following four sequelae were developed to describe the 
different levels of NP severity and its associated functional 
loss (17,20):

(I) Mild NP (DW: 0.052; 95% CI: 0.036–0.074): NP 
and difficulty turning the head and lifting things;

(II) Moderate NP (DW: 0.112; 95% CI: 0.079–0.162): 
Constant NP and difficulty turning the head, 
holding arms up, and lifting things;

(III) Severe NP (DW: 0.226, 95% CI: 0.147–0.323): 
Severe NP and difficulty turning the head and 
lifting things, headaches and arm pain, poor sleep, 
and feelings of tiredness and worry; 

(IV) Most severe NP (DW: 0.300, 95% CI: 0.199–
0.434): Constant NP and arm pain, difficulty 
turning the head, holding arms up, and lifting 
things, headaches, poor sleep, and feelings of 
tiredness and worry. The study was conducted in 
accordance with the Declaration of Helsinki (as 
revised in 2013).

Statistical analysis

As NP does not cause mortality, the YLD and disability-
adjusted life years values were essentially the same. The 
unadjusted YLD of each sequela was calculated using the 
following formulas (17,21):

1) YLDtotal = YLDsequela1 + YLDsequela2 … + YLDsequela4; and
2) YLDsequela = Prevalencesequela * DWhealth state

UIs were calculated using a propagating technique that 
has previously been described elsewhere (17,22). Briefly, 
the UIs were calculated from all steps of data manipulations 
and stored in 1,000 draws; the final estimate was the mean 
estimate across all 1,000 draws, and the 95% UIs were 
the 25th and 75th ranked values across all 1,000 draws. 
Finally, to correct for comorbidity, a microsimulation was 
performed for each age, sex, location, and year and was used 
to calculate the comorbidity-adjusted YLD.

http://dx.doi.org/10.21037/atm-20-6868
http://dx.doi.org/10.21037/atm-20-6868
https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
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Table 1 The changes of the age-standardized prevalence rate (per 100,000 persons) and all-age prevalent numbers (*1000s) of NP between 1990 
and 2017 in China and Global

1990 2017
Changes %

Mean LUI UUI Mean LUI UUI

Age-standardized prevalence rate (95% UI), per 100,000 persons

China 4,532.6 3,977.0 5,113.9 4,634.4 4,078.6 5,223.8 2.2

Global 3,582.7 3,162.1 4,032.6 3,551.1 3,139.5 3,977.9 –0.9

All-age prevalent numbers (95% UI), *1000s

China 48,001 42,196 54,544 87,346 76,052 98,717 82.0

Global 164,338 144,875 185,856 288,719 254,715 323,483 75.7

NP, neck pain; LUI, lower uncertainty interval; UUI, upper uncertainty interval.

Results

Prevalence

We estimated that the NP’s age-standardized point 
prevalence rate was 4,532.6 per 100,000 persons in 1990 
and increased slightly to 4,634.4 per 100,000 persons 
in 2017 (Table 1). The estimated prevalence of NP was  
48.0 million in 1990, dramatically increasing to 87.3 million 
in 2017 (an increase of 82.0%) (Table 1 and Table S1).

A sex-specific analysis showed that females’ age-
standardized point prevalence rate was higher than that in 
males from 1990 to 2017. In 1990, the point prevalence was 
5,267.5 per 100,000 persons for females and 3,830.1 per 
100,000 persons for males. In 2017, the point prevalence 
was 5,377.3 per 100,000 persons for females and 3,898.8 per 
100,000 persons for males.

For the age categories of 0–4 years to 85–89 years, the 
point prevalence of NP first increased and then decreased 
after approximately 70 to 74 years  (Figure 1). We also found 
that the point prevalence in females increased faster than 
that in males. A comparison of the point prevalence rate of 
different age categories between 1990 and 2017 showed that 
the 15–19-year category had the highest increase (10.2%), 
followed by the 10–14-year category (6.3%) (Table S2).

In all 33 provinces/regions, Shanghai had the highest 
point prevalence rate of NP with 6,065.4 per 100,000 
persons in 1990 and 5,740.3 per 100,000 persons in 
2017. Hong Kong had the lowest point prevalence rate 
with 3631.1 per 100,000 persons in 1990 and 3,874.6 per 
100,000 persons in 2017 (Figure 2 and Table S3). Sichuan 
had the highest NP prevalence in 1990 (4.7 million) but 
was replaced by Guangdong in 2017 (6.5 million). Due 
to the limited total population, Macao had the lowest 

NP prevalence in 1990 and 2017 of 15,000 and 43,000, 
respectively (Figure 2 and Table S4).

YLD

The age-standardized YLD rate of NP was 454.0 per 
100,000 persons in 1990. This rate increased slightly to 
465.6 per 100,000 persons in 2017. The total age YLD of 
NP was 4.8 million in 1990, rising to 8.8 million in 2017 
(an increase of 81.1%)  (Table 2 and Table S5). The sex-
specific analysis also showed that the age-standardized YLD 
rate and all-age YLD for NP were higher in females than in 
males. The YLD first increased with age and then decreased 
(Figure 3). In 1990, the age category of peak YLD was 
approximately 35–54 years, while in 2017, the age category 
of peak YLD was approximately 45–54 years, and reached 
1.3 million for each age category of 45–49 and 50–54 years 
(Figure 3 and Tables S6,S7).

In all 33 provinces/regions, Shanghai had the highest 
age-standardized YLD rate of NP; that is, 606.6 per 
100,000 persons in 1990 and 576.3 per 100,000 persons in 
2017. Hong Kong had the lowest age-standardized YLD 
rate; that is, 366.6 per 100,000 persons in 1990 and 390.7 
per 100,000 persons in 2017 (Figure 4 and Table S8). In 
1990, 471000, Sichuan had the highest all-age YLD of NP. 
In 2017, at 649000, Guangdong had the highest all-age 
YLD of NP (Figure 4 and Table S9).

In 1990, NP was the third leading cause of YLD in 
China. In 2017, NP was the leading cause of YLD in 
China. For different provinces/regions, NP was ranked as 
the leading cause of YLD in 23/33 provinces/regions, the 
second leading cause in 8/33, the third leading cause in 
1/33, and the fifth leading cause in 1/33 (Table 3).

https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
https://cdn.amegroups.cn/static/public/ATM-20-6868-supplementary.pdf
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Figure 1 Age-specific analysis indicates that the point prevalence of NP increased with age in 1990 (A) and 2017 (B). The rise was faster in 
females than males, and decreased after adults reached 70–74 years of age.

The point prevalence of neck pain of different age/sex in China (1990)

The point prevalence of neck pain of different age/sex in China (2017)
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Discussion

This study was the first to undertake a systematic analysis 
of NP in China using GBD data. The major finding of the 
present study is that the prevalent numbers and YLD for 
NP have increased dramatically in China, and NP became 
the leading cause of YLD in China in 2017. Globally, NP 
was only ranked as the ninth cause of YLD in 2017 (17). In 
China, the age-standardized prevalence rate was 4,532.6 per 
100,000 persons (in 1990) and 4,634.4 per 100,000 persons 
(in 2017). Notably, China’s rates are higher than the global 
rates of 3,282.7 per 100,000 persons (in 1990) and 3,551.1 
per 100,000 persons (in 2017). The age-standardized YLD 
rate in China was 454.0 per 100,000 persons (in 1990) and 
465.6 per 100,000 persons (in 2017), which were higher 
than the global rates of 354.4 per 100,000 persons (in 
1990) and 352.0 per 100,000 persons (in 2017). Thus, NP 
represents a serious problem in China and should receive 
more attention and be the subject of further research.

In the present study, we also found that Shanghai had 
the highest NP prevalence in both 1900 and 2017. Despite 

a 5.4% decrease in NP’s point prevalence from 1990 to 
2017, NP remained the leading cause of YLD in Shanghai. 
In most provinces/regions (27/33), the rank increased from 
1990 to 2017 in China. The rank of NP causing YLD 
increased the most in Zhejiang and Gansu, and NP was 
ranked as the fifth leading cause of YLD in 1990 and as the 
leading cause in 2017 in the above two provinces.

Many risk factors predispose patients to the development 
of NP (23,24). In the present study, we found that females 
were more likely to develop NP than males, which is 
consistent with previous studies’ findings (25,26). Other 
risk factors of NP include obesity, sleep problems, lifestyle, 
mood, distress, working in awkward/sustained postures, and 
poor general health (25-28); these risk factors are common 
in China currently (29,30) and might be the reason for 
the increased NP in China. However, the major reason 
for the increased prevalent numbers and YLD can be 
attributed to the increase in China’s population from 1990 
to 2017. Fortunately, most of the risk factors are modifiable. 
Recently, various interventions have been shown to prevent 
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Figure 2 Map of age-standardized point prevalence and prevalent numbers of NP in China (No data of Taiwan) between 1990 and 2017. 
(A) The age-standardized point prevalence of neck pain in China at 1990; (B) the age-standardized point prevalence of neck pain in China at 
2017; (C) the changes of age-standardized point prevalence of neck pain in China between 1990 and 2017; (D) the prevalent number of neck 
pain in China at 1990; (E) the prevalent number of neck pain in China at 2017; (F) the changes of prevalent number of neck pain in China 
between 1990 and 2017. 
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Table 2 The changes of the age-standardized YLDs rate (per 100,000 persons) and all-age YLDs (*1000s) of NP between 1990 and 2017 in 
China

1990 2017
Changes %

Mean LUI UUI Mean LUI UUI

Age-standardized YLDs rate (95% UI), per 100,000 persons

China 454.0 315.7 636.9 465.6 323.4 650.4 2.6

Global 354.4 246.9 497.1 352.0 245.6 493.3 –0.7

All-age YLDs (95% UI), *1000s

China 4,837 3,370 6,750 8,758 6,067 12,292 81.1

Global 16,331 11,350 22,899 28,631 19,952 40,202 75.3

YLDs, years lived with disability; NP, neck pain; LUI, lower uncertainty interval; UUI, upper uncertainty interval.

Figure 3 In both 1990 (A) and 2017 (B), the age-specific analysis shows that as age increased, the YLDs first increased and then decreased.

The neck pain YLDs of different age/sex in China (1990)

The neck pain YLDs of different age/sex in China (2017)
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NP. A systematic review conducted by Linton and Van 
Tulder showed that exercise was an effective preventive 
intervention for NP (31). However, it has been shown 
that exercise therapy is not more cost-effective than other 
interventions for NP (32-34).

NP significantly affects sick leave and the workability of 

workers (35). Our study found that NP’s point prevalence 
increased obviously after the age category of 20–24  
(Figure 1). For YLD, those in the middle-aged population 
are the most greatly affected by NP, which is especially 
common among those aged 45–55  (Figure 3). Previous 
evidence has shown that workplace-based interventions for 
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Figure 4 Map of age-standardized YLDs rate and all-age YLDs of NP in China (no data from Taiwan were included in the analyses between 
1990 and 2017. (A) The age-standardized YLDs rate of neck pain in China at 1990; (B) the age-standardized YLDs rate of neck pain in 
China at 2017; (C) the changes of age-standardized YLDs rate of neck pain in China between 1990 and 2017; (D) the all-age YLDs of neck 
pain in China at 1990; (E) the all-age YLDs of neck pain in China at 2017; (F) the changes of all-age YLDs of neck pain in China between 
1990 and 2017.
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Table 3 The percent of YLDs caused by NP in all diseases by provinces/regions (in 1990 and 2017)

Province/region
1990 2017

Mean LUI UUI YLD ranking Mean LUI UUI YLD ranking

Anhui 4.4 3.6 5.2 4 5.7 4.8 6.8 1

Beijing 5.1 4.3 6.1 2 5.6 4.7 6.7 2

Chongqing 4.6 3.9 5.5 3 5.7 4.8 6.8 3

Fujian 4.4 3.7 5.2 4 5.9 5.0 7.1 1

Gansu 4.2 3.5 5.0 5 5.7 4.8 6.8 1

Guangdong 4.4 3.7 5.2 2 5.4 4.5 6.5 1

Guangxi 4.3 3.6 5.1 3 5.6 4.7 6.6 1

Guizhou 4.0 3.3 4.8 5 5.4 4.5 6.4 1

Hainan 4.2 3.5 5.0 4 5.7 4.8 6.8 2

Hebei 4.6 3.8 5.5 2 5.3 4.5 6.3 2

Heilongjiang 4.4 3.7 5.3 4 5.9 5.0 7.1 1

Henan 4.6 3.9 5.4 4 5.7 4.7 6.7 1

Hong Kong 4.4 3.6 5.4 5 5.0 4.1 6.1 5

Hubei 4.3 3.6 5.2 5 5.6 4.7 6.8 2

Hunan 4.5 3.8 5.4 3 5.8 4.9 6.9 1

Inner Mongolia 4.5 3.7 5.4 3 6.0 5.0 7.2 1

Jiangsu 4.7 4.0 5.7 4 5.7 4.8 6.9 1

Jiangxi 4.2 3.5 5.0 4 5.8 4.8 6.9 1

Jilin 4.8 4.0 5.7 1 6.3 5.3 7.5 1

Liaoning 4.8 4.0 5.7 3 5.9 5.0 7.1 1

Macao 5.1 4.2 6.0 3 6.1 5.1 7.2 1

Ningxia 4.3 3.6 5.2 3 5.7 4.8 6.9 1

Qinghai 4.4 3.6 5.2 4 5.9 4.9 7.1 1

Shaanxi 4.6 3.9 5.5 4 5.7 4.8 6.9 2

Shandong 4.8 4.0 5.7 3 5.8 4.9 7.0 1

Shanghai 6.7 5.6 8.0 1 7.1 5.9 8.5 1

Shanxi 4.5 3.7 5.4 2 5.8 4.8 6.9 1

Sichuan 4.5 3.8 5.4 3 5.6 4.7 6.7 2

Tianjin 5.1 4.3 6.1 2 5.8 4.9 7.0 2

Tibet 4.0 3.3 4.8 4 5.3 4.5 6.4 1

Xinjiang 4.4 3.7 5.3 3 5.8 4.8 6.9 2

Yunnan 4.1 3.5 4.9 4 5.6 4.7 6.7 1

Zhejiang 4.5 3.7 5.3 5 5.8 4.9 7.0 1

China 4.5 3.8 5.4 3 5.7 4.8 6.8 1

Global 3.2 2.8 3.6 9 3.9 3.5 4.4 9

The LUI and UUI are the 2.5 to 97.5 centile values of the 95% UIs. The rank of all-age YLDs caused by NP in all diseases included by GBD 
study 2017. YLDs, years lived with disability; NP, neck pain; LUI, lower uncertainty interval; UUI, upper uncertainty interval.
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office workers can reduce NP (36) and might be effective 
for workers.

Policy implications

In recent years, governments and funders have paid 
considerable attention to fatal chronic diseases, such 
as cardiovascular diseases, cancer, respiratory diseases, 
and diabetes (37-39). However, despite being a serious 
public burden, non-fatal chronic diseases (such as NP 
and back pain) that induce disabilities and are associated 
with sick leave among workers (35,40) are inadequately  
recognized.

In the past 28 years, the increasing NP problem, which 
has become the leading cause of YLD in China, has created 
significant health-care challenges. We recommend that 
governments, policymakers, and society generally pay more 
attention to NP, and the NP should be better recognized 
and resourced.

Strengths and limitations

The present study provides the most comprehensive 
prevalence and YLD estimates of NP in China at both the 
national and provincial/regional level. The GBD Study 
(2017) uses the updated DisMod-MR tool 2.1, constructions 
of the sociodemographic index adjusted by comorbidity, to 
improve the results’ accuracy. However, this study also had 
some limitations. First, some health information reported 
by the national authorities is time-lagged. Second, all of 
the results were estimated and reliant on models rather 
than original data. Third, the DWs were based on data 
from selected countries (i.e., Bangladesh, Indonesia, Peru, 
Tanzania, the USA, Hungary, Italy, the Netherlands, and 
Sweden) before 2013, and a global web-based survey (20). 
Further surveys in more countries would improve the 
generalizability of the DWs. Fourth, the present study did 
not include urban- or rural-stratified results.

Conclusions

Overall, the age-standardized point prevalence rate and 
YLD of NP slightly increased from 1990 to 2017, while the 
prevalence rate and total YLD of NP increased dramatically 
in China. NP was the leading cause of disability burden 
in China in 2017; however, it is currently inadequately 
recognized and should receive more attention from 
governments and policymakers.
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