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Background: Low back pain (LBP) is a common musculoskeletal problem globally. Updating the
prevalence and burden of LBP is important for researchers and policy makers. This paper presents, compares
and contextualizes the global prevalence and years lived with disability (YLDs) of LBP by age, sex and
region, from 1990 to 2017.

Methods: Data were extracted from the GBD (the Global Burden of Disease, Injuries, and Risk Factors
Study) 2017 Study. Age, sex and region-specific analyses were conducted to estimate the global prevalence
and YLDs of LBP, with the uncertainty intervals (Uls).

Results: The age-standardized point prevalence of LBP was 8.20% (95% UI: 7.31-9.10%) in 1990
and decreased slightly to 7.50% (95% UL 6.75-8.27%) in 2017. The prevalent numbers of people with
LBP at any one point in time in 1990 was 377.5 million, and this increased to 577.0 million in 2017. Age-
standardized prevalence of LBP was higher in females than males. LBP prevalence increased with age, and
peaked around the ages of 80 to 89 years, and then decreased slightly. Global YLDs were 42.5 million (95%
UT: 30.2 million-57.2 million) in 1990 and increased by 52.7% to 64.9 million (95% UI: 46.5 million-87.4
million) in 2017. YLDs were also higher in females than males and increased initially with age; they peaked
at 35-39 years of age in 1990, before decreasing, whereas in 2017, they peaked at 45-49 years of age, before
decreasing. Western Europe had the highest number of LBP YLDs.

Conclusions: Globally, LBP is the leading global cause of YLDs. Greater attention is urgently needed to
mitigate this increasing burden and the impact it is having on health and social systems.
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Introduction

Low back pain (LBP) is the most common musculoskeletal
problem globally (1-4). It is the leading cause of activity
limitation and absenteeism from work (5-7), and results
in a huge medical burden and economic cost (2,8). It
is consequently one of the major global public health
problems (9-11).

The Global Burden of Disease (GBD) Study is updated
every one to two years (6,12-15). LBP is included as one
of the musculoskeletal conditions in GBD study—the last
article describing the global burden of LBP in detail was
based upon the GBD 2010 (10) analysis. However, since
then, there have been a number of methodological changes
made and updated data (6). These include: an updated
DisMod-MR tool; construction of a Socio-Demographic
Index (SDI); further research to establish disability weights
(DWs); and adjustment for comorbidity (6). Therefore,
it is important to present these changes and highlight the

resulting update on the prevalence and global burden of
LBP.

Methods

All of the data analysed and presented in this article were
obtained from the updated GBD 2017 (the Global Burden
of Disease, Injuries, and Risk Factors Study) (http://www.
healthdata.org/gbd/data). The GBD 2017 data were
derived from the GBD repository of population health
data, including World Health Surveys and National Health
Surveys, literature reviews, and claims data. Literature
review for LBP was conducted in October 2017. The
electronic databases of Ovid Medline, EMBase, and
CINAHL were searched and eight studies were included. In
addition, USA claims data for 2000, 2010, 2012, and 2014
by state, and Taiwan claims data from 2016 were included.
In brief, Bayesian meta-regressions by DisMod-MR
2.1 were used to synthesize sparse and heterogeneous,
epidemiological data to estimate the point prevalence and
YLD outcomes. In GBD 2010, DisMod-MR 1.0 was used to
pool all data by world region. This was updated to DisMod-
MR 2.0 in GBD 2013, which increased the computational
speed allowing consistent computations between all disease
parameters at the country level. DisMod-MR 2.1 was used
in GBD 2016 and 2017, and enables estimates down to the
sub-national level. Results were stratified by five-year age
groups from birth up to 95+. The detailed methods of the
systematic analysis for GBD 2017 by the IHME (Institute
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for Health Metrics and Evaluation) have been published
elsewhere (6).

LBP was defined as pain that lasts for at least one day
(with/without pain referred into one or both lower limbs) in
the area on the posterior aspect of the body from the lower
margin of the 12" ribs to the lower gluteal folds (10,16,17).

DWs represent the magnitude of health loss associated
with BP. DWs were measured on a scale from zero to
one, with zero representing a state of full health, and one
representing a state equivalent to death. The DWs used in
GBD 2010 were based on face to face surveys conducted in
five countries as well as an internet survey (10). The DWs
used in GBD 2017 have been described previously (18), and
also included data from the European Disability Weights
Measurement Study that took place in Hungary, Italy, the
Netherlands and Sweden.

A total of six sequelae were used to represent the
different levels of LBP severity: (I) most severe BP with leg
pain (DW: 0.384, 95% CI: 0.256-0.518); (II) most severe
BP without leg pain (DW: 0.372, 95% CI: 0.250-0.506);
(IIT) severe BP with leg pain (DW: 0.325, 95% CI: 0.219-
0.446); (IV) severe BP without leg pain (DW: 0.272, 95%
CI: 0.182-0.373); (V) moderate BP with/without leg pain
(DW: 0.054, 95% CI: 0.035-0.079); and (VI) mild BP with/
without leg pain (DW: 0.020, 95% CI: 0.011-0.035).

There is no mortality from LBP, therefore, the YLDs
and DALYs (Disability-adjusted life years) values are the
same. In this paper, we have only used the term YLDs. The
unadjusted YLDs of each sequela were calculated using the
formula:

YLD, g1 = Prevalenceegue, x DWieqer, (17).

The SDI was originally constructed in GBD 2015; it is a
composite indicator of development status correlated with
health outcomes. Briefly, it is the geometric mean of 0 to 1
indices of total fertility rate under the age of 25 (TFU25),
mean education for those aged 15 and older (EDU15+), and
lag-distributed income (LDI) per capita.

A comorbidity correction involving a micro-simulation
performed for each age-sex-location-year, was used to
calculate the comorbidity-adjusted YLDs at the final stage.
The co-occurrence of different diseases was estimated by
simulating 40,000 individuals in each age-sex-location-
year combination based on disease prevalence. A flow chart
describing the process for estimating the YLDs is shown in
Figure 1.

Uncertainty intervals (Uls) were calculated using a
propagating technique also described elsewhere (15,19,20).
Briefly, the distribution of every computed step was stored
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Figure 1 The flow chart of the YLDs estimation. Map SF-12 to GBD DW: the data were first collected from the short form-12 (SF-12),
then, the individual SF-12 summary scores were mapped to an equivalent disability weight (DW); Nonfatal database: low back pain is one

type of nonfatal disease, therefore, the data are input into the GBD nonfatal database; The “year” under the prevalence by location/year/

age/sex represents the years 1990-2017.

in 1,000 draws; the final estimate is the mean estimate
across all 1,000 draws, and the 95% UI is the 25th and
975th ranked values.

Results
Prevalence

The age-standardized point prevalence of LBP in the 21
world regions by gender at 1990 and 2017 is summarized in
Table 1.

Globally, the age-standardized point prevalence of
LBP was 8.20% (95% UI: 7.31-9.10%) in 1990, and
this decreased to 7.50% (95% UI: 6.75-8.27%) in 2017.
Prevalence was higher in females than males. For females,
this was 8.86% (95% UI: 7.90-9.82%) in 1990 and
8.01% (95% UI: 7.22-8.84%) in 2017, whereas for males,
prevalence was 7.47% (95% UI: 6.67-8.31%) in 1990 and
6.94% (95% UI: 6.24-7.67%) in 2017 (Figure 24). The
estimated prevalent numbers of people with LBP was
377.5 million in 1990, and this increased to 577.0 million in
2017, due to the considerable increased population globally
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from 1990 to 2017 (Figure 2B).

LBP prevalence increased with age, peaking around the
ages 80 to 89 years old, and then slightly decreased. This
pattern was observed in both females and males, in 1990
and 2017 (Figure 3A,B).

In 2017, the highest LBP prevalence was Southern
Latin America (13.47%), followed by high-income Asia
Pacific (13.16%), while the lowest was East Asia (3.92%),
followed by Central Latin America (5.62%). The highest
prevalent number of people with LBP was South Asia
(96.3 million), followed by East Asia (67.7 million), while the
lowest prevalent number of people with LBP was Oceania
(0.7 million), followed by Caribbean (2.7 million).

Years lived with disability (YLDs)

LBP was the leading cause of YLDs for both 1990 and 2017
out of the all conditions studied in GBD 2017. In both time
points, LBP was the leading cause of YLDs in 13 out of the
21 world regions (1able 2).

The global YLDs for LBP were 42.5 million (95% UL
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Table 1 The age-standardized point prevalence of low back pain in 1990 and 2017, by region and gender

1990 (%) 2017 (%)
Region Gender Difference™ (%)
Mean LUI Uul Rank* Mean LUI Uul Rank*

Andean Latin Male 765  6.89 8.44 8.31 745 919 0.66
America Female 736 661 822 7.87 7.08 8.77 0.50
Both 750 676 833 13 8.08 7.26 8.94 13 0.58
Australasia Male 11.60 1052 12.79 11.99 1073 13.38 0.39
Female 1311 11.86 14.54 13.84 1241 1531 0.73
Both 1238 1122 1363 3 12.94 11.63 1432 4 0.56
Caribbean Male 532 479 589 5.28 4.77 5.85 —0.04
Female 615 549  6.81 6.03 5.51 6.65 012
Both 575 515 636 19 5.67 5.16 6.26 19 ~0.08
Central Asia Male 921 827 1023 9.14 822  10.17 ~0.07
Female 911 816 10.18 9.11 811  10.18 0.01
Both 917 824 1021 10 9.13 816 1020 10 ~0.04
Central Europe Male 1240 1116  13.79 12.51 1134 13.77 0.11
Female 1247 1115 13.89 12.57 1137  13.86 0.10
Both 1246 1118 1386 2 12.57 1138 1385 5 0.11
Central Latin Male 468 415 524 4.88 4.37 5.41 0.20
America Female 643 573 7.7 6.28 5.61 6.95 015
Both 550 497 620 20 5.62 5.02 623 20 0.03
Central Male 878  7.78  9.82 8.94 795  9.99 0.16
Sub-Saharan Affica £ ol 775 690  8.69 7.87 6.99 8.82 0.12
Both 824 730 923 11 8.40 748  9.39 12 0.16
East Asia Male 416 361 472 3.44 302 385 —0.72
Female 5.70 4.91 6.56 4.38 3.87 4.89 -1.32
Both 494 427 563 21 3.92 346 437 21 -1.02
Eastern Europe Male 11.56 10.26 12.95 10.52 9.37 11.78 -1.04
Female 1140 1010 12.74 10.59 9.47  11.79 —0.81
Both 1148 1020 1277 6 10.57 940 1179 8 ~0.91
Eastern Male 810 723 899 8.52 760  9.49 0.43
Sub-Saharan Africa o1 643 574 720 6.65 5.90 7.42 0.22
Both 725 646 809 15 7.56 6.73 8.42 15 0.31
High-income Asia Male 1025 912  11.51 11.45 1019 12.83 1.20
Pacific Female 1442  12.80 16.18 14.90 1327 16.80 0.48
Both 1236 11.02 1384 4 13.16 11.74 1473 2 0.80

Table 1 (continued)
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Table 1 (continued)

1990 (%) 2017 (%)
Region Gender Difference™ (%)
Mean LUI Uul Rank* Mean LUI Uul Rank*

High-income North Male 1039 937  11.49 9.80 920  10.42 059
America Female 1221 11.03  13.44 11.55 10.85  12.28 _0.66
Both 11.36 1024 1254 7 10.71 1006 1139 7 ~0.65
North Africa and Male 896 806 9.90 9.09 814  10.01 0.13
Middle East Female 10.75 962 11.94 10.74 961 1197 ~0.01
Both 985 884 1090 9 9.90 886 1098 9 0.06
Oceania Male 580 521 657 6.20 5.50 6.98 0.31
Female 689 610 7.75 7.23 6.41 8.11 0.34
Both 637 567 741 18 6.70 5.95 7.53 16 0.33
South Asia Male 572 506 6.43 5.05 4.50 5.65 _0.67
Female 7.44 662 833 7.07 6.31 7.89 037
Both 654 581 732 17 6.06 5.40 6.75 18 —0.48
Southeast Asia Male 7.33 6.61 8.10 7.72 7.05 8.42 0.39
Female 752 679 829 7.78 7.07 8.52 0.25
Both 743 671 821 14 7.76 7.08 8.49 14 0.32
Southern Latin Male 1198 1059 1354 13.25 11.86  14.64 1.07
America Female 1264 1122 14.11 13.66 1226 1518 1.02
Both 12.33 1097 1385 5 13.47 12.00  14.89 1 113
Southern Male 811 725 9.03 7.40 6.62 8.25 ~0.70
Sub-Saharan Africa o1 597 532 665 5.53 4.95 6.11 ~0.44
Both 699 625 775 16 6.42 5.75 7.12 17 057
Tropical Latin Male 1055 942  11.80 11.37 1014 12.69 0.82
America Female 12.02 1071 13.43 11.51 1029  12.78 052
Both 1132 1011 1260 8 11.45 1022 1274 6 0.13
Western Europe Male 12.29 11.08 13.63 12.02 10.82 13.31 -0.27
Female 1405 1269 15.49 1413 12.74 1562 0.08
Both 1324 1195 1463 1 13.12 11.81 1450 3 ~0.13
Western Male 879  7.86 978 9.31 836  10.32 0.52
Sub-Saharan Africa .1 765 686 850 8.27 7.42 9.12 0.62
Both 823  7.40 9148 12 8.76 789 970 11 0.53
Globally Male 747 667 831 6.94 6.24 7.67 053
Female 886  7.90 9.82 8.01 7.22 8.84 ~0.85
Both 820  7.31 910 - 7.50 6.75 8.27 - ~0.70

*, rank: the rank of LBP prevalence among the above 21 regions. **, difference: calculated by subtracting the 1990 prevalence (%) from the
2017 prevalence (%). LUI, lower uncertainty interval; UUI, upper uncertainty interval.
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Figure 2 The prevalence trend of low back pain. (A) The age-standardized point prevalence of low back pain from 1990 to 2017, by gender.
(B) The estimated prevalent number of people with low back pain from 1990 to 2017, by gender.
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© Annals of Translational Medicine. All rights reserved. Ann Transl Med 2020;8(6):299 | http://dx.doi.org/10.21037/atm.2020.02.175



Page 7 of 14

, Vol 8, No 6 March 2020

icine

Annals of Translational Med

(panurzu0) 7 d1qer,

€ b 0gL- G9S  00€  6L¥ 0£. I8¢  6ES €IG'L  ¥8e'8 €SK'S 60LL  ¥8E'8 LBEY /6L'9  ulog
g z 25— €€9 988 LY /€8 lev €29 916 9697 VEL'E ¥BE'Y 969 GhY'Z 8lb'E elewed
v b 06— vey  6GZ  99¢ 029 vee 95 165 gel'e ove'ec 9le'e  Sels'e 986t 6LLC  dEen elsy iseg
L v 6L 0€2't 859 /L6  LOZ'L 8Y9 868 62y vey  2es oL vey 92z Ll uiog
€ S Lb 0SL'L 029 /S8  S2L'L 809 Ob8 €02 v0Z  1SZ  ¥Se v0Z 80k IGL  olewaS EolY
ueseyes-qng
b € 9l OLE'L 969 //6 €62+ 169 196 92z /22 6.2  1BE lgz  8LL  S9L e [eue)
Z Z 1- 818  0gy 09 828 lev L9 vl 990°F 960°F GES'L  990°k BSS 88,  uwog
z z ve- 826 S8 189 256 €05 S0/ LEY /€9  €Y9 206 €9 pEe Ly elewed
BOLBWY
Z Z 6 10, ¥l€  12S G69 89€ LIS ale Zey €Sy €g9 gy Sez Ll el une [enued
b b - 2/l 6¥6 82E'L /8Ll 6Y6 62EL £ve G0S'Z 0€SL  ¥OL'Z  S0S'? 6LEL 198’k ulog
b b 2 L08'F €96 €€l GOS8} 656 LPE'L vk ere'L  SZ8  6EL'L  E€¥E'L 80L 166  olewsed
L z G- GG/'L  vE6 90E'L 29t 6E6  LLEL Lot 0/L'L  ¥69 996  OLL'L  9L9  $98 oW  odoing [enued
b L el- vIE'L 0L 6.6  0SE'L ¢L. €66 062 25, 109 0S8 2S.  ¥Ov  09S  uiog
b Z G- /2E'L 90. G86  peE'L SOL 066 YAl l0v  k2E  0Sb 0F 912 Log  eolewad
b b 0z- J0EL 869 €6  g¢e€'t 9L €66 ork 6ve 982 00V 6Ye /8L  6G¢ O eisy [eue)
€ € e 0£8  9vy 819 IS8 2Sy 629 S0k 692 6l YOS 692 2k 86L  ulog
z € G- 2/8 Sy 1S9 v06 v8v 2.9 85 obL 02k 99t vl 8/ 80L  olewod
Z b 8- 9./  blb 9. €6, Glv ¥8S 8t €2l 66 8cl ech ¥9 06 =N ueaqqueD
b b o 6G.L /€6 YOSt 20k 868 6ST‘h gLt 118 vee  €Sv /1l 002 082  ulog
b b L9 688°L 900°L 90V‘'L OL8'F 2S6 GPE'L 16 90z 6.k 0S¢ 90z 60+ €51  oewed
L L 62 829k €98 86L‘L 08G'L 0€8 O0LLL G/ 2/l Syl 2oe 2L 06 2k eEen eisefelsny
b b g €8L'L  0€9 88  €LL'L GBS 628 V.2 €€ L€ 2eS €€ 9L I¥Z  uiog
b Z 0S €91k GL9 G98  O00L'L ¥8S GI8 gel 69l  ¥8F  6SZ 69} 68 Gl  olewsed
BOLBWY
b b 09 GLg't ¥¥9  ¥06  OvL‘L 109 b8 ovh g9l 98k 292 g9l 88 ggk oA uije] uespuy
NN INT  uUesy 1NN 1N Uesiy NN INT uesy NN INT Ueay
110 066°'L .oousialIq LoousialIq
1102 066'L 1102 066°L 1opusn suoibey
woluey (suosiad 000‘00 | 4od) 81el 1A PazZIpsepuEs-aby (S000‘}) sa@1A

X9s pue uo13a1 £q ‘£ 10 PUB 0661 Ul ured 3yoeq MO JO (sesned [[e ur) yuer pue (suosiad 000001 1od) el A pozipiepue)s-o3e (SqTA) AN[IQeSIP YIm PIAI] STBIA ¢ d[qEL

Ann Transl Med 2020;8(6):299 | http://dx.doi.org/10.21037/atm.2020.02.175

© Annals of Translational Medicine. All rights reserved.



Wu et al. Global low back pain prevalence and burden

Page 8 of 14

(ponuizu0) 7 S1qe],

! L 2e 8zL'L 0l9 /¥8  60LL 685 Ge8 8992 190y  8/0'¢ 699G L90'¢ 9vL‘e? 200‘c  uiog
! 4 LE LELL LI9 6V8  OLLL 26G  2e8 LGS} 20L‘’c 960 LL6T  20LT  ZHEE  PSSL  eewed
! ! 12 GZLL S09 €8  LOLL 885 918 oLE‘t v96°L €86°F 8G.C  ¥96'L €£0'L 8b¥L 8RN ®BISY ISesyinog
€ € 9G- 688 9/t 199 196  ¥IS 8L 68/ 9GlL‘'8 689°L G6.0L 9SL'8 162V 0LO'9  uiog
€ € L= 820°L €65 k..  G80'L I18S 2I8 zLo'e €98y PSPy  8v2'9  €9gv  GlE'e 9gg'c  eewed
4 4 6.~ ov. 16 €SS 8¥8 ISy  €£9 €LL) 692c 6£2€  LVS'Y  69L°€  186'L vlLZT O BISY Yinog
€ € 0e 086 +eS  0€. 256 00S 00/ Ly 14 €5 YL =14 €2z €e ylog
€ € 4 Gb0'L  €9S  S8L €20k IS ¥SL [ €2 12 8¢ €2 2k Ll elewed
4 4 62 06 887 8.9 €88  L9F  6V9 6l 2e S2 Ge 2e L 9l oleN eIUBS0Q
! L o 62v'L 19 290°L 0S¥l €9/ 90t LoL‘e G89'c LIy ¥88‘'G  G89'€  €S6'L €2.C  ylog
4 4 9- GGSL  S28  GSLL  9vSL €68 29k 029t ve6'L  L6LCT 290 ¥e6'L 0£0'L gvhL elewed
1se3 s|ppIN
4 ! 4 80¢t 669 2.6 808t 869 L/6 LS L veL't vI0C 228'c  ¥EL'L 916 182k  ®BIN  PuE BOLY ULON
! ! G- Shy'L  98L  160°L  G/GL €8 9Lk 68zt LE6'Y  06S'C 26 186y G89Z  /89'c  uylog
L ! 6.~ 2.G'L 868  I6L'L 0L 0L6 0.2t 669 028 1207 L08‘Cc 028C OIS'L GOL'Z oewed
BolsWwyY YHUON
! b 99- cLe’t 60L 886  vev'L 9SL SOk 685 vZL'z vSSE  LLLe vehke ke 18SE en awooul-ybiy
! ! 19 €98°L 0.6 L9EL 8GL°L €26 V6Zt 9/8 Iby'e  eer'c  6L¥'e  Lvb'e  LI8L  epS'e  ylog
! ! 18 9zL'z LLLL /9G°L  160°C 160'L 08G‘L G6E 060C 8/€+ 0£6'L 060 160'L GESL elewed
olj10ed Blsy
L ! 901 009k 628 99kt PPPL ¥S. 090k 18Y 89¢‘L 90+ 68¥L  89gL LKL 00k  ®en swooul-ybiH
4 € e OZL'L 665 088  0.0°L 1S 66. AN GLg'L  LS¥L L1002 SleL ev9 G68  ulog
% S €2 886 925 L&/ 96 LIS L0. 96% Ges g9 268 GeS  ¥8Z  96€  olewed EOLY
ueseyes-gns
! € ov GOzt ¥.9  ¥e6 202t G¥9  ¥68 929 8/9 108  GZlL 8/9  9g¢ 667  SleN uieiseq
! L 201~ /6L €6 90LL 229t 898 802t 28— v/2'v 9gec 680°€ vy SOSC 0LL'E  ylog
! ! 16— 86v'L  ¥08 SLLL  SIL9L +98 902t L= Zev'c 882t 19/°F  eev'ec 8Ll ¥I8‘L elewed
! b Lhb— 8%k €8L GOt 689t €18 2Tk Ge- ov8‘t 0S6  L2e'k  Ov8‘L k.6 9Get e edoin3 uieise3
NN IN7T uesw 1NN INT  uesy NN I1N7 uesiy NN N7 uesiy
L10'2 066°L ,®ousiedid LDousIBYIq
1102 066"+ 1102 066"+ Jepuen suoibey
wAUBY (suosied 000‘00 1} Jod) 81 A PBZIPIEPUERIS-80Y (S000° 1) sa1A

(panuriu0) 7 1qey,

Ann Transl Med 2020;8(6):299 | http://dx.doi.org/10.21037/atm.2020.02.175

© Annals of Translational Medicine. All rights reserved.



Page 9 of 14

, Vol 8, No 6 March 2020

icine

Annals of Translational Med

‘leasoiul Ayurepaoun Jaddn ‘NN ‘feassiul Aureuaoun Jamol ‘|07 "2 102 dgD Ul SUOIIPUOD Jaylo |e 0} pasedwod g7 Ag pasneo
SOA O Joquunu 8y} JO MUeJ BU} HUEl ¢, "1l QA Pazipsepuels-abe/sgA 102 9l woly a1es A pazipiepueis-abe/sgA 0661 @Yl Buizoesigns Ag paje|nojed :eouasayip ‘,

L L 28— 680°L 28S 0L8  SBL'L /€9 268 vev'ze  vee'lS 2LS'Ov I¥6'v9  ¥ge'lS 9LL'08 €2S'ey  uiog
b b 16- Gol'L g9 698 €62l /89 996 /942l V¥8L'LE /SE'Se BLY'SE PBL'LE 86G'9L E£LE'€Z olewsed
b b Go- 800°k 8eS 8¥.  ¥BO'L 08S €I8 /G20l €51'9Z 020°tg /9v'6c €SL'OZ 62L'€CL 0Lg'6L SN Airegoro
z € S 262t ¥89 296  L02'L €59 906 0S9°k GG’} Sl0'Z 2e8Z  SIS'L 688 gl yog
€ % 89 0L2't  L¥9 906  OZL'L S09 8€8 €8 60, 2/6 €9€'L  60L 6.8  0€S olewed EolY
ueseyes-qng
Z Z €5 v8E'L €L ¥20'L  L0€'L ¥OL L6 .18 /98 6€0°L 6SP'L 298 b9y 29 Sl SECIY
b b €z- IS8 96 9SE'L 0.8} €86 B.EL 992‘} L6Y'8  9l¥'S S/S°.  lev'8 €LSY  60S9  uog
b b 0 LLO'Z  LSO'L  BF'F 0002 LSOL 8IFL 81 108y G80'c €/2'F 108y €€5°Z GGS'E olewoed
L L o 9/9'L  2/8 622t 0Ll 06 692t 875 €e/'c €8€'C 208'€  €8L'€ 096k S oW edoing useisepm
b b 2 0/9°t 88 /€2l G/9'L G888 GET'L 80€'L  Glg'z G80'C tee'z Ske'c 6WLL  GL9'L  ulog
b b Go- 6/9°L 168 9vZ'L Sl/'L 956 OLEL 79 I6LF 880°L l2S'L  M6LL G629  //8  Slewed
BOoLBWY
b b €/ 299°L 28 /g2t 19S'L ¥28 vSHL 99 ZL0't 200'L  2o¥'L 2ok 28 88l oW uneq feoidos].
€ b v.- 616 867 889  920°t 6VS 29L 98} Gge  9¢€  Ol¥ Gee  v0Z  S82  ulog
S S 9g- G6L 82y  €6S 2/8 89y 89 /8 0L ¥SL  ble 0LL 06 /2L olewed EOlY
ueseyes-qng
Z b €6 090°k G9S  LBL  /BL'L GE9 G88 86 viz €8k  9SC viz €Lk 8L  eEen usayinos
b b G6 968'L 200k YOVl  98/°L ¥6 6OE‘L 8¢ 998  ¥2/ 9L0'L 998 €Sy 29 ylog
b b /8 6¥6°L 120'L S8SK'L  8v8'l 296 ISE'L €02 GOy  2Z6E  ©FS GOy ez ObE  olewsed covewy
L L vOL V8L 2.6 L9E'L  98l'L Y06 €92'L 18l 20y 9ee  €l¥ 20y 602 26  SIN  uneT uieyinos
NN INT  uUesy 1NN 1N Uesiy NN INT uesy NN INT Ueay
/10'C 066} ,00UaIOlId LBouaiaId
1102 066°} 1102 066'} Jopuen suolBey
wAUBY (suosied 000‘00 1} Jod) 81 A PBZIPIEPUERIS-80Y (S000° 1) sa1A

(panurzu0) 7 S1qer,

Ann Transl Med 2020;8(6):299 | http://dx.doi.org/10.21037/atm.2020.02.175

© Annals of Translational Medicine. All rights reserved.



Page 10 of 14

Number (millions)
o = M W A OO N ® ©

10-14 E_‘

QII‘ OP ()] < (o2} < ()] <
S © T 9 @ 9 v
0 o wn o o) o
~— o o [} @ <
B 10
9
8
7
2
s 6
E
T 5
8
e 4
z
3
2
1
0
¥+ o ¥+ o ¥ o % o <
i - = Q& & & & 3
o w 1 ) I I i
o 0 o Yo} o v o
— — o N (<] (o] <

Wu et al. Global low back pain prevalence and burden

¥ Both
HFemale
“Male
h h h iia‘..; —
o < < (o2} < o < (o2} < [Xe}
b © @ @ ~ Dy ®? 9 @ 2
o} (=] o [Xe} o 0 o [Te} o A
< wn © © ~ ~ 0 0 (2]
Age group
HBoth
#Female
uMale
(2] < (o2} <t (o2} < (2] < (o2} < v
Yy ¢ % ¢ e 5 v & & ¢ a
0 o 0 o [Xo} o n o [Te} o A
< wn [Te] © © ~ ~ 0 © o
Age group

Figure 4 The age-specific number of years lived with disability. (A) The age-specific number of low back pain years lived with disability (with

uncertainty intervals) in 1990, by age and gender. (B) The age-specific number of low back pain years lived with disability (with uncertainty

intervals) in 2017, by age and gender.

30.2 million—57.2 million) in 1990, and increased 52.7% to
64.9 million (95% UI: 46.5 million—-87.4 million) in 2017
(Table 2). YLDs were higher for females than males in both
1990 (23.3 million, 95% UI: 16.6 million-31.2 million,
compared to 19.2 million, 95% UI: 13.7 million—
26.2 million, respectively) and 2017 (35.5 million, 95% UL
25.4 million—47.7 million, compared to 29.5 million, 95% UI:
21.0 million—40.0 million, respectively) (7able 2). The age-
standardized YLD rate (per 100,000 population) decreased
slightly from 892 (95% UL 637-1,195) in 1990 to 810 (95%
UI: 582-1,089) in 2017, although this was not statistically
significant at the 0.05 level. The age-standardized YLD rate
was also higher in females than males (Zible 2).

Total YLDs for LBP also increased initially with age;
they peaked at 35-39 years of age in 1990, before decreasing
(Figure 44), whereas in 2017, they peaked at 45-49 years of
age, before decreasing (Figure 4B). Both females and males

© Annals of Translational Medicine. All rights reserved.

had similar trends.

In 2017, the region with the highest number of YLDs
was South Asia (10.8 million, 95% UI: 7.7 million-14.7
million), followed by East Asia (7.7 million, 95% UI: 5.53
million—10.4 million). The region with the lowest number
of YLDs was Oceania (73,589, 95% Ul: 52,501-100,281),
followed by the Caribbean (303,867, 95% UI: 219,393—
408,488). The region with the highest age-standardized
YLD rate (per 100,000 persons) was Southern Latin
America [1,404], followed by high-income Asia Pacific
[1,361]. The region with the lowest age-standardized YLDs
rate was East Asia [419], followed by Central Latin America
[604].

Discussion

In this article, data analysed in GBD 2017 are presented.

Ann Transl Med 2020;8(6):299 | http://dx.doi.org/10.21037/atm.2020.02.175
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The prevalence (in %) of LBP had decreased between 1990
and 2017, whereas the prevalent number of people with
LBP and the number of YLDs had increased substantially.
LBP remains the leading global cause of YLDs in 2017. It
should be noted that with each GBD study iteration, new
data are being added to the models that derive the estimates
over time. This consequently alters and strengthens the
model outputs—as a result, and for example, prevalence
estimates from GBD 2010 may differ from those from GBD
2017. Other factors that may influence prevalence changes
between iterations are changes to the DWs, the DisMod-
MR tool, construction of the SDI, and adjustments for
comorbidity.

The gender disparity of LBP prevalence was different
in GBD 2017 compared to GBD 2010 (10). In GBD
2010, prevalence was reportedly higher in males (10.1%)
compared to females (8.1%); however, prevalence was
higher in females in GBD 2017. This difference between
GBD 2010 and GBD 2017 is mainly attributed to the
improved data coverage and methods in GBD 2017 rather
than any real changes over this period. Other studies
have reported a similar gender trend (21-24). Possible
explanations for this are likely to be complex and may
include biological, psychological and sociocultural factors
(22,25,26). However, another interesting finding is that
males in Central, Eastern, Western and Southern Sub-
Saharan Africa had a higher prevalence than females—
further research is needed to better understand this.

The prevalence trends by age observed in GBD 2017
were similar to GBD 2010 (10). Prevalence was high in all
age groups from 18 years onwards, and peaked at around
80-89 years old (Figure 3). There are many factors that
may increase the prevalence of LBP with age. Aging is
associated with pain, which may restrict social and physical
function (27); consequently, this restriction may result
in further deterioration of the musculoskeletal system
and further pain. Degeneration of the lumbar spine as a
potential contributor to LBP continues to be a subject of
debate (28-32).

There was a slight decrease in the point prevalence (%)
of LBP from 1990 to 2017, although this was not significant
at the 0.05 level. The number of prevalent cases of LBP
and number of YLDs has increased dramatically in this
period, although, again, this was not significant at the 0.05
level. If these are real increases, they are likely to be mainly
driven by aging and increasing population numbers (19)
—having said this, the influence of this will vary from
region to region, and there may also be other contributing

© Annals of Translational Medicine. All rights reserved.
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factors such as obesity, increased motorization (1,4), and
willingness to report pain. Of note, the point prevalence
and age-standardized YLDs rate (per 100,000 persons) in
Southern Latin America, high-income Asia Pacific, Andean
Latin America, Australasia and Western Sub-Saharan Africa
have all increased suggesting that factors beyond aging and
population increase may be at play.

The age trend for YLDs was different to that of
prevalence. YLDs peaked in the middle-aged population,
and thus the working-age population is most greatly
affected by the burden of LBP. Figure 4 shows YLDs peaked
around the ages 35 to 39 years old in 1990. However,
consistent with the aging population and increasing global
life expectancy, this peak was delayed to 45 to 49 years old
in 2017 (19).

Strengths and limitations

The updated GBD 2017 has been improved compared
to GBD 2010. More up-to-date data were included from
World Health Surveys and National Health Surveys,
the European Disability Weights Measurement Study,
additional systematic reviews, and claims data from the
USA Taiwan. Methodological changes included (I) updating
the DisMod-MR tool, (II) having greater granularity in
reporting of results for the oldest age groups (80-84, 85-89,
90-94 and 95+ years), (III) construction of a SDI, and
(IV) adjustment for comorbidity. These changes increase
confidence in the accuracy of results.

Despite some improvements since GBD 2010, sufficient
population-based prevalence and burden estimates on
LBP are still lacking from many regions and countries.
Consequently, burden estimates were heavily reliant
on models. While these models have been improved, it
should be noted that they are models rather than original
data. Further, of the studies that were included in the
analysis, substantial heterogeneity remains between the
case definitions used. This has made it difficult to compare
the data across countries and over time. Additionally, it is
difficult to determine with confidence the impact of changes
to LBP policy and practice. Hence, this is the key limitation
in estimating and understanding the global burden of LBP.
Standardisation of data collection would be an important first
step. The Global Alliance for Musculoskeletal (MSK) Health
and the Global Burden of Disease 2010 Study MSK Expert
Group have developed a standardized survey questionnaire
for measuring the population prevalence of LBP and other
MSK conditions (24). The tool can be found online at: http://
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bjdonline.org/msk-survey-module/. The case definitions
are aligned to those of the GBD. The intention for the
questionnaire is for it to be integrated within pre-existing and
planned surveys such as National Health Surveys, and not
being used as a stand-alone tool. This will help to minimize
the burden from having to conduct multiple surveys in the
local communities, and, subsequently, will save the required
resources. It also encourages LBP and other musculoskeletal
disorders to be viewed as being integrated within broader
health initiatives rather than being seen as a separate issue.
It is hoped this publicly-available module will be widely
adopted to increase the availability of comparable data on
LBP and other MSKs (24).

The DWs used also have some limitations. The DWs
were based on surveys that were conducted in a limited
number of countries (Bangladesh, Indonesia, Peru, Tanzania,
the USA, Hungary, Italy, The Netherlands and Sweden)
prior to 2013 as well as a global web-based survey (18).
The surveys rely on perceptions of respondents to often
brief descriptions of a complex health problem. More recent
surveys in a greater number of countries will increase the

generalizability of the DWs.

Implications for policy and practice

From 1990 to 2017, LBP continued to be the leading
cause of YLDs globally. Many countries and health-related
organizations continue to prioritize communicate diseases
over non-communicable diseases such as LBP. The Lancet
Low Back Pain Series recently made a call for action
on the management of LBP burden from governments,
policy makers and the broader society (8,9,33). However,
there continues to be a gap between evidence for effective
management of LBP and current practice and policy, as
outlined in the recent Lancet Series (8,9,33). Greater
attention is needed to bridge this gap. A biopsychosocial
framework could be used to guide the management
including education, self-management, resumption of usual
activities and exercise, and psychological measures for
those with persistent symptoms. Management guidelines
for different stages of BP and for different contexts
should also be recommended. The recent Lancet Series
documented high level of the inappropriate investigations
and treatments that are contributing to the LBP burden for
both individuals and society. Key recommended principles
for LBP would be to reduce unnecessary imaging and
treatment, support people to be active and stay at work, and
to only use medication, imaging, and surgery prudently (33).

© Annals of Translational Medicine. All rights reserved.
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For high-risk cases, prevention and early intervention could
be considered. Linton et al. reported a stepped, stratified,
and matched care approach might reduce wastage of clinical
time and resources (34).

Hartvigsen er al. (8) concluded that the cost and disability
from LBP vary substantially between countries, and would
increase in the coming decades. Many of the risk factors
(such as obesity, increased motorization and work-related
issues) associated with LBP identified in those high-
income countries are also present in developing countries
(1,4,35,36). High-income countries are likely to have better
developed health systems to manage this increasing burden.
For these low-income and middle-income countries,
health systems are most likely not as well developed, and,
therefore, will face greater challenges in managing the
impact of the growing LBP burden.

Given that many of the risk factors for LBP are shared
by other non-communicable diseases, it is imperative that
integrated, collaborative approaches are established and
built upon to ensure affordable solutions to the growing
burden of LBP (37), especially, in low- and middle-income
countries (38). Greater efforts are urgently needed to
expand the amount of comparable data on the prevalence
of LBP at national and sub-national levels. Future
investigation should also include the effectiveness, cost-
effectiveness of preventive and therapeutic strategies.

Conclusions

The global prevalence and YLD rates from LBP decreased
slightly from the 1990 to 2017, but the number of LBP
sufferers and YLDs increased substantially. Prevalence
and YLDs were higher in females than males. Prevalence
increased with age, and YLDs peaked at around 35 to 49
years of age. Globally, LBP remains the leading global cause
of YLDs, yet it continues to be inadequately recognized as
a disease burden in the population with the major disparity
continuing between the level of burden, and the policy,
research and health services response. This will continue
to be an urgent need for governments and other donors

(33,39).
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