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Global, regional, and national burden of neck pain,
1990 2020, and projections to 2050: a systematic analysis
of the Global Burden of Disease Study 2021

GBD Neck Pain Collaborators*

Summary

Background Neck pain is a highly prevalent condition that leads to considerable pain, disability, and economic cost.
We present the most current estimates of neck pain prevalence and years lived with disability (YLDs) from the Global
Burden of Diseases, Injuries, and Risk Factors Study (GBD) by age, sex, and location, with forecasted prevalence
to 2050.

Methods Systematic reviews identi ed population-representative surveys used to estimate the prevalence of and YLDs
from neck pain in 204 countries and territories, spanning from 1990 to 2020, with additional data from opportunistic
review. Medical claims data from Taiwan (province of China) were also included. Input data were pooled using
DisMod-MR 2.1, a Bayesian meta-regression tool. Prevalence was forecast to 2050 using a mixed-e ects model using
Socio-demographic Index as a predictor and multiplying by projected population estimates. We present 95% Uls for
every metric based on the 2«5th and 97<5th percentiles of 100 draws of the posterior distribution.

Findings Globally, in 2020, neck pain a ected 203 million (95% uncertainty interval [Ul] 163 253) people. The global
age-standardised prevalence rate of neck pain was estimated to be 2450 (1960 3040) per 100000 population and global
age-standardised YLD rate was estimated to be 244 (165 346) per 100000. The age-standardised prevalence rate
remained stable between 1990 and 2020 (percentage change 022% [ 13 to 17]). Globally, females had a higher age-
standardised prevalence rate (2890 [2330 3620] per 100000) than males (2000 [1600 2480] per 100000), with the
prevalence peaking between 45 years and 74 years in male and female sexes. By 2050, the estimated global number of
neck pain cases is projected to be 269 million (219 322), with an increase of 32¢5% (23¢9 42+3) from 2020 to 2050.
Decomposition analysis of the projections showed population growth was the primary contributing factor, followed
by population ageing.

Interpretation Although age-standardised rates of neck pain have remained stable over the past three decades, by 2050
the projected case numbers are expected to rise. With the highest prevalence in older adults (higher in females than
males), a larger e ect expected in low-income and middle-income countries, and a rapidly ageing global population,
neck pain continues to pose a challenge in terms of disability burden worldwide. For future planning, it is essential
we improve our mechanistic understanding of the di erent causes and risk factors for neck pain and prioritise the
consistent collection of global neck pain data and increase the number of countries with data on neck pain.

Funding Bill & Melinda Gates Foundation and Global Alliance for Musculoskeletal Health.

Copyright = 2024 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY 4.0 license.

Introduction

Neck pain, irrespective of traumatic or non-traumatic
cause, is a common and often disabling condition,
contributing to considerable self-reports of pain, disability,
and ongoing personal and health-care burden worldwide.*?
The Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) is a comprehensive analysis of health loss
attributed to diseases, injuries, and risk factors across
204 countries and territories.® Each iteration of the GBD
has reported on the combined burden of musculoskeletal
conditions in general, and on neck pain speci cally,* with
the aim of assisting health-care providers and policy
makers to identify and promote the implementation of
e ective assessment and intervention strategies. Reports
of neck pain epidemiology have characterised neck pain on

the basis of common clinical features (such as tenderness
and limited mobility);*** however, it is crucial to recognise
that neck pain is a heterogeneous condition clinically.®’
Despite the high prevalence of neck pain, causes and
associated risk factors have not been clearly de ned in
population estimates. Evidence suggests causes are
multifactorial® * and include, but are not limited to, muscle
strain (including resulting from poor posture, sleep
disorders, repetitive movements, or injury); lack of exercise;
in ammatory and degenerative changes in the spinal discs,
joints, ligaments, and nerves; non-catastrophic injury from
a motor vehicle collision, work-related event, sports-related
event, or other degenerative conditions (eg, secondary
osteoarthritis of cervical facet joints or degenerative cervical
myelopathy); or neurological conditions and neoplasms.®*
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Research in context

Evidence before this study
The Global Burden of Diseases, Injuries, and Risk Factors Study
(GBD) is a comprehensive source of global, regional, and
country-level estimates of disease burden over time. Previous
studies have reported neck pain to be a major cause of
disability. To update these GBD data, a systematic review of
population-representative studies of neck pain from
1980 to 2017 using the search terms neck pain, neck ache ,
neckache ,and cervical pain individually and combined with
each of the following terms: prevalen* , inciden* , cross-
sectional , cross sectional , epidemiol* , survey ,
population-based , population based , population study ,
and population sample . A further search from 2017 to 2020
was also done. These data were incorporated into the GBD
model to estimate the burden of neck pain in 2020.

Added value of this study
For the rsttime, this work provides projections of neck pain
prevalence at the global and regional level to the year 2050.

The aim of this systematic analysis was to provide an
update on global, regional, and national estimates of
prevalence and years lived with disability (YLDs) due to
neck pain, with projections of prevalence for 2030 50.

Methods

Overview

This GBD study produced comprehensive estimates of
neck pain prevalence and YLDs according to age, sex,
location, and year in 204 countries and territories from
1990 to 2020. The Guidelines for Accurate and
Transparent Health Estimates Reporting (GATHER)*
statement were followed (appendix p 2). Detailed
methodology for the GBD study is reported elsewhere.®
This Article was produced as part of the GBD Collaborator
Network and in accordance with the GBD Protocol.

Case de nition

The GBD reference case de nition for neck pain was
pain (with or without referral into the upper limb [or
limbs]) that lasts for at least 1 day.* The neck includes the
area from the occiput to the rst thoracic vertebra.

Input data

An initial systematic review of neck pain incidence and
prevalence in population-representative data sources was
presented for GBD 2010° and updated for GBD 20173 A
further search of data between 2017 and 2020 found an
additional eight neck pain studies, which were included
for this study (PRISMA diagram in the appendix p 4). All
included studies are presented in the appendix (p 28).
Survey sources were excluded if they were not
representative of the population, did not include primary
data, or captured a small sample size. Further data for
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We estimated that neck paina ected 203 million people in
2020 with age-standardised prevalence higher in females than
males. The number of people with neck pain is projected to
increase by 32:5% (95% uncertainty interval 23:9 42:3) globally
to 269 million by the year 2050. In most regions, population
growth is the main contributor to the increase in number of
neck pain cases, followed by population ageing.

Implications of all the available evidence

There remains a substantial burden from neck pain. These GBD
estimates are based on few and disparate sources of data,
highlighting the need to increase the collection of standardised
data at the country level. The identi cation and evaluation of
the risk factors for neck pain, such as trauma and work-related
risks, are essential to determine e ective prevention and
management strategies to decrease this burden.

this study were included from opportunistic searches
and contributions of datasets by GBD Collaborators.®
Additionally, available medical claims data from Taiwan
(province of China) for 2016 were included based on
ninth and tenth revision International Classi cation of
Diseases (ICD) coding (appendix p 4). The ICD-9
code is 723.1, and the ICD-10 code is M54.2. Each newly
identi ed and obtained data source was given a unique
identi er (NID) and included in the Global Health Data
Exchange (GHDx).

The GBD study estimated neck pain prevalence in all
countries; however, for most GBD disease models, input
data were not available for every location. In these cases,
prevalence estimates were obtained through the use of
regional priors and country-level covariates. Available
data were used from all countries in a given GBD region
to produce regional estimates, and these priors were
passed down to each country in the region to help inform
country estimates. In regions with no data, estimates
were informed by super-region priors. Countries for
which data were available are in the appendix (pp 5 6).

Soft-tissue neck conditions, such as non-catastrophic
trauma events, were assumed to be included in these
prevalence studies of neck pain because there is no
category in the separate GBD injury model process to
identify these neck injuries. However, cervical vertebral
fractures and their sequelae would be included in the
GBD injury model and not be represented in the
estimates for neck pain reported here.

input-sources

See Online for appendix

Data processing and disease modelling

Reported estimates of prevalence were split by age and sex
where possible. If studies reported prevalence for broad
age groups by sex and by speci ¢ age groups for male and

For more on the Global Health
Data Exchange see http://ghdx.
healthdata.org/gbd-2019/data-
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female sexes combined, age-speci ¢ estimates were split
by sex using the reported sex ratio and bounds of
uncertainty. Data that exclusively reported male and
female prevalence combined were split into sex-speci ¢
data points by running a regression on the ratio of female-
to-male prevalence in the total dataset using a meta-
regression tool, MR-BRT (Meta Regression-Bayesian
Regularised Trimmed; details described elsewhere?), then
applying this ratio to data reporting male and female sexes
combined. The female-to-male ratio was 131
(95% uncertainty interval [UI] 1230 1+32). Additionally,
data that reported prevalence in large age groups
(>25 years) were split into 5-year age groups by applying
the global age pattern of prevalence from the model of
neck pain in GBD 2017 To estimate age-standardised
rates, the standard population was calculated using the
non-weighted mean of the GBD years age-speci ¢
population proportional distributions for all national
locations with a population greater than 5 million people
in the GBD year® Uncertainty was estimated using
100 draws from our Bayesian model. We present 95% Uls
for every metric based on the 2¢5th and 975th percentiles
of 100 draws of the posterior distribution.

In order to have the greatest data coverage possible, we
accepted studies that used alternative case de nitions than
our reference and then adjusted for systematic bias using
an adjustment factor speci ¢ to each alternative case
de nition. Bias adjustments were conducted using a
network MR-BRT analysis for studies that reported an
anatomical region beyond the de ned area for the neck,
episode duration greater than 3 months, recall periods of
1 week to 1 month, recall periods between 1 month and
1 year, activity-limiting pain, and studies surveying school
children. Adjustment factors were calculated by pairing
data with varying case de nitions by year, age, sex, and
location, and then estimating the logit di erence between
the prevalence of alternative and reference case de nitions
(appendix p 7). The adjustment factors re ect the ratio of
the alternative over the reference case de nition. Thus, for
example, data for anatomical region too broad are
divided by the adjustment factor of 2¢63 (appendix p 7).
After adjustment, data points with an age-adjusted
prevalence rate of more than two median absolute
deviations from the median by sex, year, and location were
considered outliers and removed. Data inputs measured
as period prevalence were adjusted in our crosswalking
process to the level expected if it had been measured as
point prevalence. Data were pooled using DisMod-MR 2.1.
We assumed no incidence or prevalence before 5 years of
age, and no risk factors for neck pain were included in the
modelling process.

Neck pain estimates were then split by severity based on
Medical Expenditure Panel Surveys (MEPS;* appendix p 7).
Respondents of the MEPS reported on reasons for health-
care contact over a 2-year period, which were then coded
to ICD-9. MEPS respondents reported on general health
status through the 12-l1tem Short Form Survey (SF-12), a

self-reported outcome measure assessing the impact of
health on an individual s everyday life.* From a series of
purposive surveys among sta at the Institute for Health
Metrics and Evaluation (University of Washington, Seattle,
WA, USA) and participants at a GBD training workshop
who completed SF-12 for 60 health states in GBD ranging
from mild to very severe, a person s disability weight was
predicted from a regression of the SF-12 scores and the
value of the GBD disability weight for each health state.
Thus, for each MEPS respondent, we derived a value of
the disability weight indirectly reported on SF-12 and
parsed out the contribution of other conditions by
correcting for any comorbid conditions in uencing an
individual s experience of health loss. Respondents were
then classi ed into ve categories (the four neck pain
health states with disability weights and an asymptomatic
health state) taking the midpoint between disability weight
values as the threshold between severity levels
(appendix p 8).° Disability weights were derived from
pairwise comparisons of the relative severity of di erent
health states conducted in nine countries disability weight
surveys (such as interviews with communities and
stakeholders, as well as the individuals through SF-12)
and an open-access web-based survey (appendix p 8).2
Finally, YLD estimates underwent comorbidity correction
to account for the co-occurrence of all other conditions
(eg, the neck pain associated with other disorders such as
rheumatoid arthritis, depression, or headache) quanti ed
in GBD.* No mortality is attributed to neck pain within the
GBD model, and as a result estimates for disability-
adjusted life-years (DALYs) and YLDs are identical.

Estimate projections

Forecast global and regional cases of neck pain to the
year 2050 were computed by forecasting prevalence and
population estimates.®* Age-speci c, location-speci c,
and sex-speci ¢ GBD prevalence from 1990 to 2020 was
logit transformed and used in the following regression
model:

E[logit(Yl,a,s,))]: 1 |,y+ las

The term on the left side of the equation is the forecasted
logit(prevalence), ,is the xed coe cient on Socio-
demographic Index (SDI) over time, and |, is the location-
age-sex-speci ¢ random intercept. SDI is a composite
indicator of development status strongly correlated with
health outcomes.” In short, it is a summary measure of
the total fertility rate for females younger than 25 years,
mean years of schooling for those aged 15 years and older,
and lag-distributed income per capita, which models
changes in consumption because of a change in disposable
income. Forecasts of SDI for every year location
combination were generated from forecasts for the
three underlying components: total fertility under age 25,
educational attainment, and lag-distributed income.* To
obtain forecasted cases, forecasted rates were multiplied by
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Prevalence

YLDs

Counts, 2020

Percentage change in
counts, 1990 2020

Age-standardised rate
per 100000, 2020

Percentage change
in age-standardised
rate per 100000,
1990 2020

Counts, 2020

Age-standardised rate
per 100000, 2020

Percentage change in
age-standardised
rate per 100000,
1990 2020

Global

Males

Females

Central Europe, eastern

Europe, and central Asia

Central Asia

Central Europe

Eastern Europe

High income

Australasia

High-income Asia

Paci ¢

High-income North
America

Southern Latin America

Western Europe

Latin America and

Caribbean

Andean Latin America

Caribbean

Central Latin America

Tropical Latin America

North Africa and Middle
East

203000000
(163000000 to
253000000)

81600000
(65400000to
102000000)

122000000
(97900000 to
152000000)

12800000
(10300000 to
15900000)

2200000
(1720000 to
2780000)

3590000
(2900000 to
4440000)

6970000
(5680000 to
8660000)

35200000
(28000000 to
43100000)

494000
(399000 to
612000)

5750000
(4650000 to
7100000)

10300000
(8310000 to
12700000)

1570000
(1250000 to
1990000)

17100000
(13800000 to
21200000)

16800000
(13400000 to
21100000)

1590000
(1250000 to
2010000)

1260000
(998000 to
1580000)

6980000
(5570000 to
8780000)

6990000
(5540000 to
8740000)

22200000
(17500000 to
28400000)

77:3% (701 to 84+9)

72:3% (64+7 t0 79:6)

80+8% (72:2 t0 89+3)

11:7% (8:2 t0 15+6)

60+4% (53+3t0 66+1)

8:9% (40 t0 14+2)

3:2% (-0+1 t0 7+2)

28:0% (22:9 t0 32:8)

66+5% (59+5 t0 73:8)

26+4% (18:3t0 36+4)

40+1% (33:0t0 46+9)

55:9% (51+4 to 59+4)

19+59% (149 to 24+0)

93:9% (82+1 t0 105:0)

112:0% (101+0 to 122:0)

60+0% (525 t0 67+4)

101:0% (874 t0 113+0)

90+7% (788 t0 103:0)

143:0% (132+0 to 151:0)

2450 (1960 to 3040)

2000 (1600 to 2480)

2890 (2330 to 3620)

2540 (2040 t0 3190)

2340 (1860 t0 2910)

2450 (1960 to 3080)

2670 (2150 to 3360)

2560 (2060 to 3170)

1360 (1070 to 1670)

2260 (1810 to 2870)

2380 (1880 to 3000)

2100 (1680 to 2670)

2970 (2370 to 3670)

2690 (2150 to 3350)

2480 (1960 to 3110)

2480 (1970 to 3120)

2680 (2150 to 3350)

2790 (2220 to 3480)

3750 (3010 to 4720)

0:2% ( 1:3t0 1+7)

17:2% (156 10 18+7)

13+6% (12:0t0 15:0)

0:8% ( 1+1to 05)

0:2% ( 030 01)

0+3% (01 to 0+6)

01% ( 0+2to 0:0)

38% ( 5lto 2+7)

0+0% ( 0+1t0 0+1)

23%( 33t0 1+6)

0:2% ( 0:3t0 01)

0:0% ( 0:1to 0:0)

45% ( 6:6t0 2+5)

0:1% ( 0:0t0 0+2)

0+0% ( 0+1t0 0+1)

00% ( 00 t0 0+1)

00% ( 0210 0+1)

0+1% ( 0:0to 0+2)

0:8%( 1'lto 0:6)

20200000
(13700000 to
28800000)

8210000
(5510000to0
11800000)

12000000
(8160000 to
17000000)

1260000
(853000 to
1790000)

221000
(147000 to
320000)

355000
(240000 to
505000)

687000
(465000t
981000)

3470000
(2360000 t0
4730000)

48800
(33100 t0
66700)

573000
(3870000
802000)

1010000
(679000t0
1410000)

157000
(105000 to
218000)

1680000
(1140000 to
2270000)

1670000
(1140000 to
2400000)

159000
(106000 to
228000)

125000
(8520010
179000)

697000
(470000 to
1000000)

692000

(470000 to

989000)
2210000

(1470000t
3210000)

24440 (1650 to 346+0)

201+0 (135:0 to 286+0)

286:0 (194+0 to 406+0)

2540 (170+0 to 358:0)

23440 (157+0 to 334+0)

24640 (1650 to 349+0)

266+0 (1790 to 375+0)

25640 (170+0 to 357+0)

135:0 (90+4 to 188+0)

2290 (1530 to 328:0)

2350 (158+0 t0 336+0)

2100 (139+0 to 295+0)

2970 (196+0 to 413+0)

267:0 (182+0 t0 380+0)

2480 (166+0 t0 353:0)

247:0 (1680 to 354+0)

2670 (181:0 t0 381:0)

277:0 (188+0 t0 392:0)

370:0 (2510 to 533+0)

0:2% ( 1+3t0 1+6)

17+0% (1540 to 19+7)

132% (11+6 to 15:0)

05% ( 1:2t0 0+1)

0:2% ( 1450 1+0)

07% ( 0+1to 1+5)

0+1% ( 0+7 to 0:8)

4:0% ( 5510 2:7)

0:0% ( 360 2+6)

21%( 32to 1:0)

11%( 1:7t0 02)

0:4% ( 250 1+7)

44% ( 6:7t0 2+4)

0:0% ( 06 to 0°5)

0:3% ( 2+4 10 1:3)

0:3% ( 1+4t0 1:0)

0:0% ( 0:810 0:8)

0:0% ( 07 t0 0+9)

1:4% ( 2:1t0 0+7)

(Table continues on next page)
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Prevalence YLDs
Counts, 2020 Percentage change in Age-standardised rate  Percentage change Counts, 2020  Age-standardised rate  Percentage change in
counts, 1990 2020 per 100000, 2020 in age-standardised per 100000, 2020 age-standardised
rate per 100000, rate per 100000,
1990 2020 1990 2020
(Continued from previous page)
South Asia 27600000 112:0% (105+0t0 118+0) 1590 (1290 to 1970) 0+4% (02 to 05) 2740000 1570 (1090 to 228+0) 0+9% (0°1to 1+7)
(22200000 to (1880000 to
34600000) 3980000)
Southeast Asia, east Asia, 67300000 858% (69+1t0102:0) 2520 (2010 to 3130) 2:1% ( 25t0 5'8) 6730000 253+0 (170+0 to 357+0) 2:2% ( 2:3t0 6°1)
and Oceania (54400000 to (4500000 to
83600000) 9560000)
East Asia 49900000 80:5% (61+7t0 10000) 2560 (2040 to 3170) 2:6% ( 3410 7°6) 4980000 257+0 (173+0 to 362:0) 2:7% ( 3:0to 7:9)
(40000000 to (3340000to
62000000) 7120000)
Oceania 259000 138:0% (132+0t0 143+0) 2430 (1990 to 3010) 0:1% ( 0:0 to 0-1) 26000 240+0 (164+0 to 335+0) 0:2% ( 17 to 2:2)
(209000 to (17500to
328000) 37300)
Southeast Asia 17200000 102:0% (91:0t0 112:0) 2400 (1920 to 3010) 0:1% ( 0:2to 0+4) 1720000 2400 (161+0 to 341:0) 05% ( 03 to 1:1)
(13600000 to (1140000to
21900000) 2490000)
Sub Saharan Africa 21500000 145:0% (140:0to 149:0) 2750 (2220 to 3490) 1+4% (0+1 to 2+6) 2160000 272:0 (183:0 to 395+0) 1:7% (0-3 to 2+8)
(17200000 to (1430000to
27600000) 3150000)
Central sub-Saharan 2450000 160:0% (157:0to 163+0) 2580 (2090 to 3320) 05% ( 0°7to 0:2) 244000 2540 (172+0 to 369+0) 0:1% ( 149 to 2+1)
Africa (1950000 to (164000 to
3140000) 354000)
Eastern sub-Saharan 6330000 143:0% (140:0to 146+0) 2220 (1790 to 2790) 0+1% (00 to 0+2) 636000 220+0 (150+0 to 325+0) 0:7% ( 02 to 1+5)
Africa (5020000 to (422000 to
8020000) 943000)
Southern sub-Saharan 2150000 88:2% (808 t0 93+7) 2880 (2320 to 3640) 0:0% ( 0-3t0 0+2) 212000 2830 (192:0 to 417+0) 0:9% ( 147 to 01)
Africa (1720000 to (142000 to
2740000) 314000)
Western sub-Saharan 10600000 159:0% (152+0t0 166:0) 3240 (2610 to 4100) 340% (04 to 56) 1070000 32140 (214+0 to 458+0) 344% (05 to 5+5)
Africa (8370000 to (700000 to
13600000) 1530000)

Data in parentheses are 95% uncertainty intervals. GBD=Global Burden of Diseases, Injuries, and Risk Factors Study. YLDs=years lived with disability.

Table: Prevalence, YLDs, age-standardised rates of prevalence and YLDs per 100 000 population in 2020, and percentage change between 1990 and 2020 for neck pain globally, by GBD

super-region and region
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forecasted population counts.” Forecasted prevalence rates
were intercept-shifted to GBD prevalence by subtracting
forecasted estimation year 2020 prevalence rates from
GBD estimation year 2020 prevalence rates and using this
di erence to shift all forecasted values through to the
year 2050. Validation testing was done (appendix p 8). A
Das Gupta decomposition analysis was performed to
determine the relative contributions to the change in case
number between 2020 and 2050 of population growth,
population ageing, and changes in prevalence unrelated to
demographics.®

Role of the funding source

The funders of the study had no role in the study design,
data collection, data analysis, data interpretation, or
writing of the report.

Results
A total of 92 sources were used in the current analysis,
spanning 27 countries and territories over 12 regions

(appendix p 5).In 2020, there were an estimated
203 million (95% Ul 163 253) people (all ages) with neck
pain globally, representing an increase of 77¢3%
(701 84<9), from 115 million (91«6 142) in 1990 (table;
appendix p 9). Between 1990 and 2020, the global age-
standardised prevalence rate remained almost constant,
at 2440 (1960 3030) per 100000 population in 1990 and
2450 (1960 3040) per 100000 in 2020 ( gure 1; table). The
percentage change in age-standardised rates of
prevalence from 1990 to 2020 was 022% ( 13 to 1e7).
Total YLDs increased by 7622% (95% Ul 69.3 837),
from 11e5 million (7«7 16<4) in 1990 to 202 million
(137 28<8) in 2020 (table).The age-standardised YLD
rate was 244 (165 346) per 100000 in 2020, which was
similar to the estimate of 243 (165 345) per 100000
in 1990, a percentage change of 02% ( 13 to 1=6).
Prevalence of neck pain was higher in females than
males: the 2020 age-standardised prevalence was
2890 (95% UI 2330 3620) per 100000 in females and
2000 (1600 2480) per 100000 in males. Similarly, YLD

www.thelancet.com/rheumatology Vol 6 March 2024






























	Global, regional, and national burden of neck pain, 1990–2020, and projections to 2050: a systematic analysis of the Global Burden of Disease Study 2021
	Introduction


