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Global, regional, and national burden of spinal cord injury,
1990-2019: a systematic analysis for the Global Burden of
Disease Study 2019

GBD Spinal Cord Injuries Collaborators*

Summary

Background Spinal cord injury (SCI) is a major cause of health loss due to premature mortality and long-term
disability. We aimed to report on the global, regional, and national incidence, prevalence, and years of life lived with
disability (YLDs) for SCI from 1990 to 2019, using data from the Global Burden of Diseases, Injuries, and Risk Factors
Study (GBD) 2019.

Methods Using GBD 2019 data pooled in DisMod-MR 2.1, a Bayesian meta-regression tool, we systematically derived
numbers and age-standardised rate changes with 95% uncertainty intervals (95% Uls) for the incidence, prevalence,
and YLDs for SCI from 1990 to 2019 for the whole world, 21 GBD regions, and 204 countries and territories. We report
trends based on age, sex, year, cause of injury, and level of injury.

Findings Globally, 20- 6 million (95% UI 18-9 to 23-6) individuals were living with SCI in 2019. The incidence of SCI
was 0-9 million (0-7 to 1-2) cases with an estimated 6-2 million (4-5 to 8-2) YLDs. SCI rates increased substantially
from 1990 to 2019 for global prevalence (81-5%, 74-2 to 87-1), incidence (52-7%, 30-3 to 69-8), and YLDs (65-4%,
56-3 to 76-0). However, global age-standardised rates per 100000 population showed small changes in
prevalence (5-8%, 2-6 to 9-5), incidence (-6-1%, -17-2 to 1-5), and YLDs (-1-5%, —5-5 to 3-2). Data for 2019 shows
that the incidence of SCI increases sharply until age 15-19 years, where it remains reasonably constant until 85 years
of age and older. By contrast, prevalence and YLDs showed similar patterns to each other, with one peak at around age
45-54 years. The incidence, prevalence, and YLDs of SCI have consistently been higher in men than in women
globally, with a slight and steady increase for both men and women from 1990 to 2019. Between 1990 and 2019, SCI
at neck level was more common than SCI below neck level in terms of incidence (492 thousand [354 to 675] vs
417 thousand [290 to 585]), prevalence (10-8 million [9-5 to 13-9] vs 9-7 million [9-2 to 10-4]), and YLDs (4 -2 million
[3:0 to 5-8] vs 1-9 million [1-3 to 2-5]). Falls (477 thousand [327 to 683] cases) and road injuries (230 thousand
[122 to 389] cases) were the two leading causes of SCI globally in 2019.

Interpretation Although age-standardised rates of incidence, prevalence, and YLDs for SCI changed only slightly,
absolute counts increased substantially from 1990 to 2019. Geographical heterogeneity in demographic, spatial, and
temporal patterns of SCI, at both the national and regional levels, should be considered by policy makers aiming to
reduce the burden of SCI.

Funding Bill & Melinda Gates Foundation.

Copyright © 2023 The Author(s). Published by Elsevier Ltd. This is an Open Access article under the CC BY
4.0 license.

Introduction

Spinal cord injuries (SCIs) are associated with potential
long-term disability, decreased life expectancy,' reduced
quality of life, and a great financial burden to health-care
systems and the individuals who are affected.”* In the
USA, for instance, SCI is estimated to cost more than
US$9.7 billion annually’® In many previous studies,
epidemiological data for SCI have been relatively
heterogeneous, reporting the annual incidence as from
1-2 to 5-8 cases per 100000 population.” The annual
incidence of SCI in developing countries (based on the
definition of developing countries by the International
Monetary Fund) consists of an even wider range,
from 0-2 to 13-0 cases per 100000 population.** This

heterogeneity has been mainly rooted in diverse data-
gathering methods, case-defining approaches, and
socioeconomic structures of different countries.*”
Accurate and up-to-date estimates of the incidence and
prevalence of disorders constitute the backbone of
evidence-based health-care planning and resource
allocation. Because no effective curative treatment for
individuals with SCI has been identified,"* prevention is
crucial, and investigating epidemiological patterns would
Dbe the first step towards reaching this goal.” To provide
organised and targeted health-care support for people
with SCI, it is also essential to have a comprehensive
understanding of the prevalence and incidence of these
injuries. Global data and comparisons between countries
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Research in context

Evidence before this study

We searched PubMed, MEDLINE (In-Process and Other
Non-Indexed Citations), and Embase for previous literature on
spinal cord injuries (SCls) published from database inception to
March 17, 2023 (search strategies are available in the appendix
p 12). We did not restrict the language of publications. Previous
studies have mostly focused on traumatic SCI or the burden of
injuries in a few locations, and data from low-income and
middle-income countries are generally scarce. The Global
Burden of Diseases, Injuries, and Risk Factors Study (GBD)
collaborators previously published a paper on global, regional,
and national burden of traumatic brain injury and SCl,
according to the results from GBD 2016. GBD 2019 has made
results for SCl available within the GBD online tool. We
identified one paper published in 2022 that used GBD 2019
data to report on SCl, but this study did not include estimates
broken down by sex or at the national level.

Added value of this study

Ours study expands our knowledge of the burden of SCI,
particularly for locations not assessed previously. We retrieved
estimates from GBD 2019, the largest systematic, data-driven,
and most recent peer-reviewed assessment of the
epidemiological burden of diseases by age group, sex, location,

might help to improve understanding of the complexities
and trends of SCI, and identifying patterns might help to
show overlooked clustered environmental factors that
can supplement and aid ongoing research.

The Global Burden of Diseases, Injuries, and Risk
Factors Study (GBD) 2019 has developed systematic
methods for quantifying health loss in detail by disease,
age, sex, year, and geographical location.* Previously,
GBD collaborators published a paper on global, regional,
and national burden of traumatic brain injury and spinal
cord injury, according to the results from GBD 2016.”
Because GBD 2019 incorporates major data additions,
improvements, and methodological refinements, our
study updates and replaces previous GBD estimates. We
aimed to quantify incidence, prevalence, and YLDs for
SCI on the basis of sex, age group, level of injury, and
cause, globally, regionally, and nationally, from
1990 to 2019. This manuscript was produced as part of
the GBD Collaborator Network and in accordance with
the GBD Protocol.

Methods

Overview

The detailed resources search, data processing steps, and
modelling methods of GBD 2019 have been delineated in
previous GBD studies.* Each step performed in this
study to report data from the GBD database complied
with the Guidelines for Accurate and Transparent Health
Estimates Reporting (GATHER) statements.” Our
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and cause of injury. GBD 2019 estimates replace those from
previous GBD cycles, as in each iteration GBD generates revised
estimates for the whole time series using the most up-to-date
data and modelling methods. Compared with the paper
published in 2022 that used GBD 2019 data, we tried to provide
a comprehensive display of global, regional, and national
results as well as trends by sex and age. To our knowledge, this
is the first study from GBD collaborators to explore SCI
exclusively, providing a comprehensive description of the
incidence, prevalence, and years of life lived with disability and
their trends over time stratified by age, sex, and cause of injury
for 204 countries and territories over the period 1990-2019.

Implications of the available evidence

Our findings have the potential to facilitate health-care
planning, especially in terms of guiding evidence-based
prevention and resource allocation for the treatment of SCI.
This study allows policy makers to prioritise locations and age
groups that contribute most to the burdens of SCI.
Furthermore, it provides crucial information for policy makers
and medical professionals on epidemiological patterns of SCI.
Our findings could help decision makers both on a national and
on a global scale to promote practical preventive strategies
against SCI.

proposal for writing this manuscript was accepted by the
GBD Scientific Publications team with the unique
identifier 1925-GBD2019-112021. The University of
Washington institutional review board committee
approved GBD 2019, and the need for informed consent
was waived because of the use of deidentified data.

Definition of key terms and measurements

A detailed description of injury estimation has been
published separately.® In addition to prevalence and
incidence, GBD uses YLDs to compare the morbidity
associated with various non-fatal conditions, which is
estimated by multiplying the prevalence counts with the
disability weights for a given disease or injury.* Disability
weights range from 0, which is equivalent to perfect
health, to 1, which is equivalent to death, and reflect the
severity of that disease relative to all other health states.
The term rate was used to indicate the number of cases
per 100000 population, in line with the other GBD reports.

Estimation and modelling

Data for SCI were available for 93 (46%) of 204 countries
for which GBD makes estimates. However, GBD makes
predictions for all 204 locations through statistical tools
that include predictive covariates and a geographical
cascade, from which locations without data can borrow
strength from surrounding locations. A detailed
description of the GBD methods was published in the
appendix of the GBD 2019 capstone paper on risk factors.*
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Incidence Prevalence YLDs
1990 2019 Change in age- 1990 2019 Change in age- 1990 2019 Change in age-
(thousands) (thousands)  standardised rate  (thousands) (thousands) standardised rate (thousands) (thousands) standardised rate
(per 100 000), % (per 100 000), % (per 100000), %
Global 595 909 -61% 11367 20635 5-8% 3749 6201 -1-5%
(471t0767) (707to1156) (-17-2to1.5) (10375to (18926 to (2:6t09:5) (2703t0 4952) (4465t0 8156) (-5-5t03-2)
13112) 23611)
Central Asia, eastern Europe, and central Asia
Central Asia 5 6 -6-8% 115 175 -27% 39 55 -8.0%
(410 6) (5t07) (-9-5t0-4-3) (107 to 125) (160t0201)  (-9-7t010-6) (2810 50) (39t073) (-16-6 to 8-0)
Armenia 0 0 -28-7% 16 9 -453% 5 3 -51.5%
(0t00) (0t00) (34-4t0-240)  (11to25) (7to13) (-53-3t0-34-8) (3t08) (1-8t03-8) (-60-0t0 -40-5)
Azerbaijan 0 1 -10-7% 10 19 8-0% 4 6 0-6%
(0t0 0) (0to1) (-17-4t0-5-2) (9to11) (17t024) (140 30-5) (2to4) (410 9) (-142t0 25.7)
Georgia 0 0 9-8% 12 10 18:5% 3 3 18-4%
(0t00) (0t00) (4-9t015:0) (11to12) (9t012) (8:9t0 40-7) (2to5) (2to4) (2:9t0 47-0)
Kazakhstan 1 1 -0-3% 31 39 1.0% 10 11 -9-5%
(1to2) (1to2) (-41t03'5) (29t033) (36t0 42) (-1-4t031) (7to13) (8to15) (-17-4to-1-4)
Kyrgyzstan 0 0 -20-6% 7 10 -7-6% 2 3 -14-4%
(0t00) (0t00) (-24-7t0-16-4) (6t072) (9to11) (-10-9 to-2-5) (2t03) (2to4) (-22:6t0-5-2)
Mongolia 0 0 10-8% 2 6 22:2% 1 0 8:5%
(0to0) (0to0) (3:6t016-7) (2to3) (6to7) (18-4t0 26:0) (1to1) (0to0) (-11t018-7)
Tajikistan 0 0 -23-0% 7 21 43-7% 2 8 51-2%
(0t00) (0to1) (-27:7t0-19-0) (6t07) (14t039) (-13t0 165-1) (2t03) (4t016) (-5-1t0195-3)
Turkmenistan 0 0 -2:3% 4 8 5:7% 1 2 -2:9%
(0to0) (0to0) (-7-9t031) (4to 4) (7to 8) (0-9t013-4) (1to2) (18t03) (-13-2t0 10-5)
Uzbekistan 1 2 3-0% 26 52 0-5% 9 16 -6-8%
(1t02) (2t03) (-1:0t0 6-9) (2410 28) (49t056) (-27t037) (6to11) (11to21) (-15-4t02-2)
Central Europe 19 17 -12:9% 440 489 17% 134 132 -83%
(15t023)  (14to21) (-16-1t0-9-8) (413t0472)  (456t0534)  (-13t06-8) (96 t0 170) (94t0172) (-13-0t0-2:0)
Albania 0 0 0-5% 9 11 8-6% 3 3 -6-1%
(0t0 0) (0to0) (-7:5t0 8-9) (8to9) (10t0 12) (2-41t020-1) (2to 4) (2t04) (159 to 8:5)
Bosnia and 1 0 —247% 14 20 62-4% 49 6 54-5%
Herzegovina (0to1) (0to0) (-52-8 to-2:0) (13to17) (15to0 35) (25-6 t0 136-1) (3to6) (4t012) (11-6 t0 130-8)
Bulgaria 1 1 -8:9% 33 27 -53% 99 7 -12:5%
(1to1) (0to1) (-13-4to-5-1) (30to035) (25t029) (-8-7t0-2-6) (7to13) (5to9) (-18:9to-6-2)
Croatia 1 1 0-3% 20 21 5-6% 5 57 33%
(0to1) (0to1) (7110 8-0) (18t021) (20t023) (0-1t014-3) (4t07) (4t07) (-53t016-4)
Czechia 2 2 -22:2% 42 51 1.0% 12 13 -5-6%
(2to3) (1to2) (-26-1t0-18-2) (40to 46) (4810 55) (-2:5t0 5-0) (9to 16) (9to17) (-11-8t0 1-3)
Hungary 2 2 -28-0% 40 40 -4-9% 120 10 -13-8%
(2t03) (1t02) (-31-8 t0 -24-0) (39to 43) (37t0 44) (-8-6t0-0-1) (80 15) (7to 14) (-20-6 to-6-4)
Montenegro 0 0 0-5% 2 2 3-5% 1 1 -2-5%
(0to0) (0to0) (-22t033) (2to2) (2to3) (0-3t0 6:9) (0to1) (0to1) (-8-5t0 4-3)
North Macedonia 0 0 13-5% 5 8 12:2% 2 2 -11%
(0to0) (0to0) (6-2t021-2) (5to 6) (7to0 8) (83t016-6) (1to2) (1to3) (-93to7-5)
Poland 6 6 -8-2% 132 164 1-4% 41 44 -11-0%
(4t07) (410 8) (-12-4t0-4-2) (124t0142)  (153t0178)  (-11t04-0) (29t052) (31t0 56) (-15-5t0-6-7)
Romania 3 2 -15-6% 83 73 -9-2% 26 20 -211%
(3to4) (2t03) (-19-4 to-11-4) (780 90) (68t078) (-12-4t0-6-1) (19t034) (1410 26) (-27-4t0-14-6)
Serbia 1 1 0-6% 30 36 19-0% 9 10 9:3%
(1to1) (1to1) (-6-2t07-5) (281032) (32t0 45) (56 t0 49-8) (7t012) (7t014) (-8-4 0 47-0)
Slovakia 1 0 —7-4% 19 24 4-8% 5 6 -4-7%
(0to1) (0to1) (-11-8to -3-5) (17t0 20) (23t026) (1-8t0 8:4) (4to7) (4t08) (-11-3t0 2:0)
Slovenia 0 0 -14-2% 9 11 -2-8% 2 3 -67%
(0t0 0) (0to1) (-19-9t0-9.0) (9t0 10) (10t0 12) (-6:5t00-8) (2t03) (2to4) (-12:9t0-0-4)
Eastern Europe 37 30 -15-6% 899 805 -13-8% 272 221 -213%
(29t046)  (24t038) (-18:3t0-12-9) (838t0972)  (746t0876)  (-16:4t0-9-0) (193t0347)  (156t0283)  (-251to-153)
Belarus 1 1 -3-6% 36 35 -6-0% 11 9 -17-1%
(1to2) (1to2) (-10-5t03-2) (33t038) (33t038) (-8-7t0-3-2) (8to14) (6to12) (-232t0-11-2)

(Table continues on next page)
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Incidence Prevalence YLDs
1990 2019 Change in age- 1990 2019 Change in age- 1990 2019 Change in age-
(thousands) (thousands)  standardisedrate  (thousands) (thousands) standardised rate (thousands) (thousands) standardised rate
(per 100000), % (per 100000), % (per 100 000), %
(Continued from previous page)
Estonia 0 0 -34-4% 6 5 -23:9% 2 1 -31-:0%
(0to0) (0to0) (-39-2t0-30-1) (6to7) (4to5) (-26-9t0-20-8) (1to2) (0to2) (-36-6to -25-5)
Latvia 0 0 -36-5% 12 7 -28-5% 3 2 -351%
(0to1) (0t0 0) (-40-1t0-32:9) (11t013) (6t07) (-31-2t0-25.9) (2to 4) (1t02) (-40-2t0-297)
Lithuania 0 0 -21-9% 15 11 -17-7% 4 3 -23-4%
(0Oto1) (0t00) (-27:2t0-17-0) (1410 16) (10t012) (-20-3t0-14-8) (3t05) (2to4) (-29-1t0-17-6)
Moldova 0 0 -23-9% 13 11 -14-4% 4 3 -21.0%
(0to1) (0to0) (-281t0-19-4) (12to 14) (10to 12) (-17-6to-11-1) (3to5) (2to4) (-27-6t0-14-2)
Russia 25 21 -162% 608 575 -13-4% 185 157 -21:5%
(19t032)  (17t027) (-19-6t0-12:6)  (566t0658)  (532t0628)  (-16-4t0-8-1) (131t0235)  (112t0203) (-25-8 to-14-9)
Ukraine 8 6 -13-3% 209 161 -15-6% 62 44 -20-9%
(7to10) (5t0 8) (-16:3t0-9-3) (195t0226) (14910 177) (-18:7t0-10-6) (441t079) (31t057) (-273t0-13-2)
High income
Australasia 3 5 81% 74 128 6-8% 20 34 6-6%
(2t03) (410 6) (33t013-2) (6810 82) (119t0143)  (3-9t09-8) (1410 26) (2410 44) (0-7t013-0)
Australia 2 4 9-4% 60 106 7-:0% 16 28 6:9%
(2to03) (3t05) (4-0t0 15-2) (55t0 67) (98t0118) (3:9t010-4) (11to21) (19t0 36) (-0-1t0 14-6)
New Zealand 0 0 3-8% 14 22 7-0% 4 6 6-5%
(0to0) (0to1) (-0-7t0 8-4) (13to15) (21t024) (3-1t011-4) (2to5) (410 8) (0-0t0 13-4)
High-income Asia 24 33 -9-7% 624 859 -3:9% 171 227 -5:3%
Pacific (19t030)  (25t043) (-13-9to-6-4) (583t0673)  (799t0928)  (-57to-1-8) (121t0220)  (161t0292)  (-7-9to-2-6)
Brunei 0 0 -8:5% 0 0 -3-:9% 0 0 -12-6%
(0to 0) (0to0) (-13:7t0-3-8) (0to 0) (0to0) (-7-1t0-0-8) (0to 0) (0to 0) (-19:-6 to -5-0)
Japan 20 26 ~7-7% 527 676 -1-4% 141 178 -0-8%
(15t025)  (20t035) (-11-8to-4-2) (490t0569)  (622t0733)  (-3-4t00-8) (100t0183)  (125t0230) (3:5t01:9)
Singapore 0 0 -7-0% 6 14 3:5% 2 4 0-3%
(0to 0) (0to 0) (-10-5t0-3-4) (5t0 6) (13to 15) (0-7t0 6:5) (1to2) (3to5) (-8-1t09-1)
South Korea 4 6 -33% 91 168 7-9% 28 45 -4-4%
(3to5) (5t07) (-10-6 t0 3-2) (8510 97) (159t0181)  (42t011-9) (2010 36) (31t0 59) (<122 to 4-0)
High-income North 67 114 4-5% 1471 2142 -6-4% 383 543 -7-6%
America (53t0 87) (85t0156)  (-0-9t010-5) (1363t01596) (1966t02333) (-9-1to-3-7) (27310 493) (383t0 697) (-10-4 t0-4-8)
Canada 3 5 6-2% 61 105 1.5% 16 27 0-8%
(2t03) (4t07) (0-6t0 11-9) (580 66) (9810 112) (-13t04-2) (12to 21) (19to 35) (-71t0 9:0)
Greenland 0 0 -16-9% 0 0 -111% 0 0 -17-6%
(0t00) (0t00) (-20-5t0-13-6) (0t00) (0t00) (-13-8t0-8-7) (0t00) (0t00) (-21-9t0-12-8)
USA 65 108 5:0% 1409 2037 -6-4% 367 516 —7-7%
(50t084)  (81t0149)  (-0-6t011-4) (1303t01532)  (1865t02222) (-9-2t0-37) (261t0474)  (365t0662)  (-10-6t0—4-8)
Southern Latin 4 5 1.7% 93 153 77% 30 44 -4-8%
America (3to4) (4to 6) (-2:5t05-1) (86t0 104) (144 to0 165) (0-4t012-2) (22t039) (31to57) (-14-0t0 2:9)
Argentina 2 3 -1-6% 63 99 3-8% 21 29 -7-2%
(2to2) (2to 4) (-72t027) (57t074) (920 107) (-53t0 9-4) (15t0 28) (20t038) (-19-1t0 3-5)
Chile 0 1 9-:3% 22 45 181% 7 12 13%
(0to1) (1t02) (47t0135) (21t0 24) (4210 48) (14-41t022-3) (5t09) (910 16) (-7-4t010-4)
Uruguay 0 0 0-0% 7 9 5:5% 2 2 -31%
(0to 0) (0t0 0) (-67t0 6-4) (6t07) (8t09) (1-9t0 9-0) (1t03) (2t03) (-112t0 6:3)
Western Europe 46 61 -5-6% 1047 1374 1-4% 280 362 13%
(36t059)  (46t081) (-9-8to-2-1) (982t01125)  (1272t01486) (-1-4t04-3) (198t0361)  (259t0467)  (-22to51)
Andorra 0 0 2:9% 0 0 6-9% 0 0 6:5%
(0t00) (0t00) (-0-8t07-0) (0t00) (0t00) (3:0t011-4) (0t00) (0t00) (-2:0t015:3)
Austria 1 1 -11-0% 22 28 -3-0% 6 7 -2-6%
(0to1) (0to1) (-15-3to-65) (21to24) (26 to 31) (-7-5to1-1) (4to0 8) (5to9) (-10-4 to 6-2)
Belgium 1 2 13-7% 29 42 11-4% 7 11 10-8%
(0Oto1) (1to3) (67t019-7) (27t031) (3810 45) (6-8t016-8) (5t010) (7to14) (1-9t0 20-4)
Cyprus 0 0 5:3% 1 3 10-5% 0 0 3:9%
(0to 0) (0to0) (-0-8t0 11.0) (1to2) (3to4) (4-9t016-8) (0to0) (0to1) (-4-9t0 13:5)

(Table continues on next page)
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Incidence Prevalence YLDs

1990 2019 Change in age- 1990 2019 Change in age- 1990 2019 Change in age-

(thousands) (thousands)  standardised rate  (thousands) (thousands) standardised rate (thousands) (thousands) standardised rate

(per 100 000), % (per 100 000), % (per 100000), %
(Continued from previous page)

Denmark 0 0 -23:4% 13 16 -0-6% 3 4 0-0%

(0to 0) (0to 0) (-27-8t0-18.7) (13to 15) (14t0 17) (-5-4 to 4-5) (2to5) (3to5) (-9-1t010-3)
Finland 0 0 -8-9% 18 23 2:-5% 5 6 31%

(0to1) (0to1) (-13-3to-4-7) (17t019) (21t026) (-13t0 8:1) (3t06) (410 8) (-4-9t012:3)
France 8 11 -6-5% 164 222 13% 44 58 0-8%

(6to 10) (8to14) (-11-2to-2-2) (154 to 176) (206 to 240) (-2-4t05-3) (32to 57) (41t0 76) (-7-0t0 9-7)
Germany 9 11 -1.3% 200 252 4-4% 53 66 4-3%

(7to11) (8to15) (-6-3t03-3) (187to 215) (231to 274) (-0-2t0 9-4) (38t070) (47 to 86) (-4-6t013-4)
Greece 0 0 -11-0% 26 28 -5-0% 7 7 -4:9%

(0to1) (0to1) (-14-9to-7-3) (24t028) (26 t0 30) (-9-1to-1-4) (5t09) (5t09) (-131t03-3)
Iceland 0 0 -1.9% 0 0 3-8% 0 0 4-0%

(0to 0) (0to 0) (-6-7t02:1) (0to 0) (0to1) (-0-2 to 8-4) (0to 0) (0to 0) (-4:7t013-7)
Ireland 0 0 -0-8% 7 13 9-4% 2 3 8:3%

(0t00) (0to 0) (-6-203-9) (710 8) (12to14) (5:0t013-8) (1to2) (2to4) (-0-6 t0 17-7)
Israel (0] 0 -10-8% 9 23 29:7% 2 7 331%

(0t00) (0t00) (-28:3t0-0-1) (8t010) (19t032) (11:9t0 69-2) (to03) (410 10) (8-1t0 83-4)
Italy 7 7 -23-5% 152 167 -11-7% 40 44 -10-6%

(5t09) (5t09) (-261t0-20-8) (143t0165)  (156t0181)  (-14-2t0-8-8) (29t052) (32t057) (-13:9t0-6-8)
Luxembourg 0 0 -7-5% 1 2 -1-8% 0 0 -2:4%

(0t00) (0t00) (-13-0to-2-4) (1to1) (1to2) (-61t02:3) (0t00) (0t00) (-10-8t0 5-8)
Malta 0 0 6-2% 0 1 15-3% 0 0 12-7%

(0to 0) (0to0) (29t09:7) (0to 0) (1to1) (10-8t020-4) (0to 0) (0to 0) (3-7t023-2)
Monaco 0 0 12:1% 0 0 13-:9% 0 0 13-8%

(0t00) (0t00) (7-6t016:1) (0t00) (0t00) (9:9t0 19-0) (0t00) (0t00) (6:7t021:3)
Netherlands 1 2 21.0% 30 45 10-4% 8 12 10-0%

(1t02) (2to03) (127t0293) (28t032) (4210 49) (6-0t014-5) (6t010) (8t015) (0-5t019-8)
Norway 1 2 -12% 25 36 3:5% 7 9 3:8%

(1to2) (1to3) (-5-4t02-7) (23t027) (32t039) (0-5t0 6:9) (410 8) (6t012) (02t07-8)
Portugal 0 0 -21.9% 23 23 -24-7% 7 6 -31-4%

(0to1) (0Oto1) (27-9t0-16-8)  (21t027) (220 26) (30-4 t0-20-7) (5t09) (410 8) (393 t0-24-0)
San Marino 0 0 9-2% 0 0 11-2% 0 0 10-7%

(0t0 0) (0to0) (3:5t014-3) (0to0) (0to0) (71t0157) (0to 0) (0t0 0) (3-9t0 18.0)
Spain 3 4 -0-9% 87 129 5-6% 23 34 6:0%

(2to4) (3to 6) (-9-9t07-6) (8210 93) (120t0140)  (-0-3t011-6) (16 to 30) (2410 45) (-4-4t017-5)
Sweden 2 4 1-8% 53 72 52% 14 19 5-6%

(2to 4) (2to 6) (-2-9to0 6:5) (48t058) (65t079) (2:0t0 8.9) (10t018) (13t0 25) (-0-1t011-3)
Switzerland 1 1 -18-4% 25 32 -9-2% 6 8 -81%

(0to1) (1to2) (219t0-14-8)  (23t027) (30t035) (132 to-4-0) (410 8) (6t011) (-15:9t0 0-0)
UK 6 9 5-9% 155 210 5.0% 41 55 3-9%

(5to 8) (7to12) (0-4to 10-5) (144 t0 167) (195 to 228) (2-2to0 8-0) (29to 53) (39to71) (0-6to7-1)
England 4 6 4-6% 109 145 3:0% 29 38 23%

(3to5) (410 8) (-0-8t0 9-2) (102t0117)  (134t0158)  (-0-1t0 6.9) (21t037) (2710 49) (-1:0t0 5:9)
Northern Ireland (0] 0 4-5% 7 12 152% 2 3 14-1%

(0to 0) (0to 0) (-16:5t0 16-8) (6to 8) (10to 13) (9-3t021-8) (1to2) (2to4) (5-2t0 23:5)
Scotland 1 1 9-0% 24 33 9-5% 7 8 6:3%

(0to1) (1t02) (3-1t0 14-5) (22t027) (30t037) (4710 15.0) (5t09) (6t011) (-1.0t0 14-2)
Wales 0 0 167% 14 20 14-1% 3 5 13-7%

(0t00) (0Oto1) (103 t0 22:6) (12to 15) (1810 28) (9:5t019-0) (2to5) (3to7) (6-3t0215)

Latin America and Caribbean
Andean Latin America 3 3 -39-5% 45 84 -1-2% 17 27 -17-2%

(2to5) (2t03) (-66-5to-111) (3610 68) (7410 105) (-131t0 7-9) (11t029) (18t038) (-29-4t0-6-1)
Bolivia 0 0 2.5% 5 11 10-4% 2 4 -41%

(0t00) (0t00) (32t07-8) (4t05) (10t012) (6:7t014-1) (1to2) (3to5) (-14-4t07-2)
Ecuador 0 0 14-6% 10 23 53% 4 7 -10-4%

(0t0 0) (Oto1) (99t019:3) (9t012) (220 25) (-1:.9t0 11-2) (3to5) (5t09) (2050 07)

(Table continues on next page)
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Peru 2 1 -56-2% 30 50 -5-3% 12 16 -217%

(1to5) (1to2) (-78-8t0-23:6) (21to 52) (41t070) (-19:-6 to 7-4) (7t023) (10to 25) (-35-2to-6:6)

Caribbean 2 3 81% 45 118 64-7% 15 38 66-0%

(2to3) (3to4) (0-9to 15-1) (4310 438) (93t0165) (29-1t0131-2) (11to 19) (25to0 57) (24-3t0 140-0)
Antigua and 0 0 11-6% 0 0 16-1% 0 0 7:0%
Barbuda (0to0) (0to0) (6:4t017-2) (0to0) (0to0) (13-1t019-5) (0to0) (0to0) (-3-6t018.9)
The Bahamas 0 0 8-0% 0 0 147% 0 0 72%

(0to0) (010 0) (0-8t014-5) (0t0 0) (010 0) (10-6t0 187) (0t00) (0t0 0) (-43t0197)
Barbados 0 0 9-5% 0 0 12:0% 0 0 2:6%

(0t00) (0t00) (3-6t015:6) (0t00) (0t00) (8:3t015:3) (0t00) (0t00) (-85t014-3)
Belize 0 0 -9-4% 0 0 16-5% 0 0 8-6%

(0t0 0) (0t0 0) (-410t0137) (0t0 0) (0t0 0) (12:3t021-4) (0t0 0) (0t0 0) (-11t0197)
Bermuda 0 0 9-3% 0 0 19:7% 0 0 6-9%

(0t00) (0t00) (-1-1t0 20-4) (0t00) (0t00) (152 t0 24-9) (0t00) (0t00) (-1-7t0 16-5)
Cuba 0 1 17-7% 16 23 8-2% 5 6 -2:0%

(0to0) (0to2) (6:3t028:5) (15t017) (220 25) (3-6t012:3) (3to6) (5t0 8) (-10-8t0 8-3)
Dominica 0 0 7-8% 0 0 22:5% 0 0 15-0%

(0to0) (0t0 0) (33t012-2) (0t0 0) (0t0 0) (9-8t039-4) (0t0 0) (0t0 0) (-0-4t0 32:9)
Dominican Republic 0 0 317% 6 15 28-4% 2 5 15-6%

(0t00) (0t00) (26:3t037-6) (60 6) (14t015) (24-41032-8) (2t03) (3t06) (4110 28-6)
Grenada 0 0 21.7% 0 0 -2:0% 0 0 -13-6%

(0to0) (0t0 0) (14110 28:6) (0t0 0) (0t0 0) (-29-8 0 200) (0t0 0) (0t0 0) (-39:9t012-2)
Guyana 0 0 14-9% 0 0 18-4% 0 0 10-3%

(0t00) (0t00) (11-5t0 18-3) (0t00) (0to1) (147t0217) (0t00) (0t00) (-11t022:8)
Haiti 0 0 -0-2% 4 50 390-9% 2 18 354-6%

(0t0 0) (0t0 0) (-54t037) (4t05) (2610 93) (164.9t08053)  (1to2) (9t034) (1435t0723:3)
Jamaica 0 0 -51% 2 3 1-0% 0 1 -51%

(0to0) (0t00) (-22:3t05:0) (2t02) (3to4) (-17t03-8) (0to1) (0to1) (-162t05-6)
Puerto Rico 0 0 5:9% 11 15 12.5% 3 4 1-6%

(0to0) (0to0) (-3-0to 15-7) (10to11) (14to17) (5-7to25-1) (2to 4) (3to5) (-7-8t014-7)
Saint Kitts and Nevis 0 0 6-8% 0 0 21-0% 0 0 9-5%

(0to0) (0t0 0) (01t013-2) (0t0 0) (0t00) (17-0t0 25-0) (0t00) (0t00) (-1-5t021-2)
Saint Lucia 0 0 0-8% 0 0 17-6% 0 0 6-4%

(0t00) (0t00) (-13-6 t010-3) (0t00) (0t00) (132t021-8) (0t00) (0t00) (-4-4t018-8)
Saint Vincent and 0 0 13-6% 0 0 14-9% 0 0 8-8%
the Grenadines (0to0) (0to0) (81t019-1) (0to0) (0to0) (10-3t019:8) (0to0) (0to0) (-27t0223)
Suriname 0 0 13-3% 0 0 -1.0% 0 0 -8-6%

(0t00) (0t00) (7-7t018-5) (0t00) (0t00) (-23-1t010-6) (0t00) (0t00) (-31-4t0 7:6)
Trinidad and Tobago 0 0 -19-8% 3 2 17:3% 0 0 8-0%

(0t0 0) (0t0 0) (-45-0t0-1-2) (1to1) (2t02) (13-5t020-3) (0t0 0) (0t0 0) (3910 21-0)
Virgin Islands 0 0 4-3% 0 0 -3-4% 0 0 -12-4%

(0t00) (0t00) (-3-6t012-2) (0t00) (0t00) (-6-9t0 0-1) (0t00) (0t00) (-19-5to -4-6)

Central Latin America 20 25 -23:4% 422 656 -16:7% 153 200 -281%

(15t024) (20to 31) (-34-2t0-17-9) (355to 564) (594 to 762) (-24-4t0-11-9) (105 to 230) (143t0263) (-36-4t0-225)
Colombia 3 3 -40-6% 62 100 -10-5% 22 30 -20-9%

(2to4) (2t03) (-58-4t0-27-3) (54to74) (86t0132) (-18-7t03-4) (15t029) (20to0 44) (-31-5t0-57)
Costa Rica 0 0 -0-5% 4 8 7-5% 1 2 -1.7%

(0to0) (0to0) (-41t037) (3to4) (8to9) (4-5t010-5) (0to1) (2to3) (-9-6t0 6:6)
El Salvador 0 0 -61-9% 34 20 -49-7% 14 7 -58-1%

(0to0) (0t0 0) (-83-5t0-249)  (12t091) (12t0 42) (-59-1t0 -25-9) (5to 41) (3t016) (-65-6 t0-38-0)
Guatemala 0 1 -44-2% 22 30 -35-5% 9 10 -46-5%

(0t00) (0to1) (-72:0t0-107) (10to 49) (23t047) (-53-5 to -4-6) (41023) (7t018) (-61-1t0-18-9)
Honduras 0 0 71% 4 14 32:3% 2 5 18-5%

(00 0) (0t00) (1-0t014-2) (4t05) (12t017) (1890 56-1) (1to2) (3t06) (2:2t0 42:6)

(Table continues on next page)
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Mexico 12 17 -16-1% 241 405 -12-6% 83 120 -23-4%
(9t016) (13t023) (-17-6 to -14-6) (223 t0 265) (374 to 442) (-14-4 to-11.0) (60 to 105) (86 to 154) (-26-2t0-20-8)
Nicaragua 0 0 -13-9% 25 20 -48-7% 11 7 -56-2%
(0t0 0) (0to0) (-333t0-1:3) (810 67) (10t0 44) (-56-3t0-26-6) (3t031) (3t018) (-62:5t0-38-8)
Panama 0 0 -5-8% 3 6 -4-2% 1 2 -15-0%
(0to0) (0to0) (-10-3t0-0-8) (3to5) (6to 8) (-21-6 to 4-6) (0to2) (1to3) (-33.7t0-0-7)
Venezuela 1 2 -6-7% 26 53 91% 9 16 -4-5%
(0to1) (1t02) (-13-0t0-0-4) (2410 28) (48t058) (2:4t019-3) (6t011) (11t0 20) (-14-9t0 8-0)
Tropical Latin America 21 33 -81% 433 796 -2:-5% 147 237 -12-8%
(16t028)  (25to 44) (-11-5 to -50) (398t0474)  (734t0869)  (-5-4t00-3) (105t0186)  (170t0302)  (-16:6t0-9-0)
Brazil 21 33 -81% 429 787 -2-4% 145 234 -12-7%
(16 t027) (25to 44) (-11-5t0-5-0) (394 to 470) (725 to 859) (-5:3t0 0-4) (103t0 184) (168t0299) (-16-5t0-8-8)
Paraguay 0 0 6-0% 4 9 0-2% 1 3 -9-6%
(0t00) (0t 0) (23t097) (4to5) (8t09) (-3-4t033) (1t02) (2to4) (-19-0t0 0-3)
North Africa and Middle 43 53 -32:6% 72 1 5:0% 304 564 -5-4%
East (28t065) (3510 98) (607 to 8-9) (412t01682) (1to3) (-19-4 t0 21-3) (139t0722)  (290t01229)  (-27-6t012:3)
Afghanistan 1 10 308-3% 170 229 -47-9% 77 99 -50-7%
(0to3) (3t030) (115-4t05022)  (21to 675) (65 to 655) (-65-8 t0 41-5) (9to311) (26 t0 287) (-67-4t032:9)
Algeria 1 2 -6-7% 25 68 20-0% 9 21 12:2%
(0to1) (1to2) (-13-1t0-0-4) (23t028) (56 t0 95) (2410 617) (6t011) (14t033) (-11-6 to 62-6)
Bahrain 0 0 5-5% 0 2 16-1% 0 0 -2:1%
(0t0 0) (0to 0) (-2:2t0133) (0to0) (2t03) (8:9t0222) (0t0 0) (0t00) (137 t0 11-7)
Egypt 2 4 16-2% 40 92 13-8% 14 29 0-6%
(1to02) (3to5) (6-5t033-7) (3810 43) (8510 100) (8-4t021-8) (10t018) (20t037) (-117 t0 16-8)
Iran 25 4 -90-2% 153 192 -371% 58 59 -482%
(13 to 45) (3to5) (-94-7t0-81-2) (88t0316) (147 t0 290) (-55-4 to -15-0) (29t0 128) (37t0 97) (-62-4t0-29-6)
Iraq 2 3 -32:3% 141 275 -232% 60 106 -28:5%
(1t03) (2to5) (-44-7 t0-157) (45 to 400) (100t0735)  (-32-6t0-116) (18t0 170) (35t0295) (-37-1t0-18-3)
Jordan 0 0 -1.0% 3 12 10-8% 0 3 -31%
(0to 0) (0to 0) (-6-6 to 4-5) (2to3) (11to 14) (5-7t019-4) (0to1) (2to5) (-14-6 to 11.4)
Kuwait 0 0 -86-2% 2 9 12-5% 0 2 4-4%
(0t0 0) (0to 0) (-94-8t0-60-5)  (2t03) (7t012) (37t028-4) (0to1) (1to 4) (-10-1t0 20-9)
Lebanon 0 0 -71.5% 25 21 -50-2% 10 7 -58-0%
(0t00) (0t00) (-87:7t0-375) (60 81) (810 61) (-57-6 t0 27-9) (2t033) (20 20) (-63-8t0-41-4)
Libya 0 0 1415% 5 21 71-0% 2 7 67-9%
(0t0 0) (0to1) (40-4 t0 405-7) (4t09) (13t0 41) (311t0 126-1) (1to 4) (3t016) (21:5t0123-8)
Morocco 1 2 7:9% 27 49 4-0% 10 16 -9-1%
(0to1) (1to2) (2:8t013-6) (24t033) (4510 53) (-6:5t010-4) (7to14) (11t 20) (21310 2:6)
Oman 0 0 -0-5% 2 7 9-2% 0 2 —7-7%
(0to0) (0to 0) (-7-3t0 6:9) (2to2) (6to 8) (5-4t013-6) (0to 0) (1to3) (-17-9 to 4-0)
Palestine 0 0 -66-8% 13 35 16-0% 5 13 9-3%
(0t00) (0t00) (-835t0-29-6)  (4t034) (12t0 93) (1-3t023-9) (1to15) (4t037) (-5-8t0 17-8)
Qatar 0 0 -31% 0 5 -0-5% 0 1 -17-5%
(0to 0) (0to 0) (-10-3t0 3-4) (0to 0) (5to 6) (-4-4t03-4) (0to 0) (1to2) (-26-7t0-8-2)
Saudi Arabia 1 4 33:2% 24 99 27-2% 8 28 6-1%
(0to1) (3to5) (26110 403) (22t025) (90t0 109) (21-8t032:5) (5t010) (19t037) (-3-8t016-6)
Sudan 3 3 -43-5% 32 89 31-4% 12 32 22:1%
(1t0 6) (2to4) (72:0t0-7-9) (26 to 44) (69t0136) (196 to 50-5) (8t019) (20to 55) (5:5t0 42:5)
Syria 0 3 548-2% 16 147 567-8% 6 57 5791%
(0to 0) (1to7) (131-:0t01510-3)  (9to39) (46 to 408) (2154t011847)  (2to15) (16 to 160) (218-2t0 12635)
Tunisia 0 0 6-1% 8 17 8.5% 3 5 -5-6%
(0t00) (0t00) (-0-9t0 12-9) (7t0 9) (15t0 180) (37t013-4) (1to3) (3to 6) (-16-0t0 5-5)
Torkiye 3 4 11-1% 52 139 47-8% 18 40 24-1%
(2to 4) (3to05) (-8:9t028.0) (49t056) (121t0 172) (32:9t0 75-6) (13t023) (27t057) (3-7t055-4)

(Table continues on next page)
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United Arab Emirates 0 0 -3-4% 2 17 -12% 0 5 -11.0%
(0to 0) (0to 0) (-82t01:3) (2to3) (16 t0 18) (-5-0t017) (0to1) (3to7) (-21-2to-1.0)
Yemen 0 9 510-4% 16 68 74-0% 6 27 70-7%
(0to 0) (3t024) (122:0t01565:0)  (10to 30) (3410 160) (24-9t0 134-0) (3to13) (12 to 66) (18-8t0 131-0)
South Asia 81 156 5:0% 1313 3161 22-8% 495 1076 11-8%
(64t0103) (120t0201) (-7-7t012:7) (1235t01396)  (2953t03413) (19-4to 27-0) (364t0612)  (780t01355)  (7-6t016-9)
Bangladesh 5 8 4-3% 85 229 41-0% 33 77 24-0%
(3t 6) (6to11) (-3-6t0 11:0) (7710 94) (204t0266)  (337t0507) (23t042) (55 t0 100) (10-9t038-1)
Bhutan 0 0 283% 0 1 43-5% 0 0 22:8%
(0t00) (0t00) (201t0387) (0t00) (1to1) (37-81050-8) (0t00) (0t00) (10-6t037-1)
India 71 134 2:0% 1134 2621 185% 426 887 7-9%
(56t091)  (104t0174) (-113t010-4) (1065t01209) (2458t02801) (156 to 21-4) (313t0 527) (6441t01113)  (41t011-5)
Nepal 1 2 10-9% 18 51 50-5% 7 18 37:5%
(0to1) (1t02) (7-1t014-3) (16t0 19) (4410 63) (35-4t0 80-4) (5t09) (120 25) (17-1t070-7)
Pakistan 4 11 21-6% 76 259 51-5% 29 93 42:7%
(3to6) (8to15) (14-8t028-2) (72to0 81) (229t0 318) (37-8t077:6) (21to36) (66t0127) (25:1t0 72:6)
Southeast Asia, east Asia, and Oceania
East Asia 104 236 39-8% 2175 5148 37:9% 742 1389 11-1%
(79t0134)  (173t0315) (32:0t048-0) (2017t02348) (4799t05551) (34-0to42-3) (531t0941) (980t01794)  (4-9t016-8)
China 103 234 40-8% 2140 5096 38-6% 731 1374 11-4%
(78t0132) (172t0313)  (32:9t049-1) (1983t02312) (475010 5499) (347 to 43-1) (523t0926)  (968t01775)  (51to17-2)
North Korea 0 0 -9-3% 14 22 -3-4% 5 7 -5-2%
(0to0) (0to1) (-16-0to-1.5) (13to 15) (21to23) (-7-1t0 0-7) (3to6) (5to09) (-16-1t0 6-8)
Taiwan (province of 0 1 -23:5% 21 30 -14-2% 6 8 -19-9%
China) (0Oto1) (0to1) (-27:2t0-19-7) (19t022) (28t032) (-18:3t0-10-0) (410 8) (58t010) (-287t0-10-2)
Oceania 0 0 10-2% 4 11 25-9% 1 4 21-8%
(0to 0) (0to 0) (-2:6t018-9) (3to4) (10to 13) (19-5t0 36-0) (1to2) (3to5) (9-5t0 35-9)
American Samoa 0 0 63% 0 0 16-1% 0 0 97%
(0t00) (0t00) (0-0t0 13-0) (0t00) (0t00) (8-1t029-6) (0t00) (0t00) (1710 25-4)
Cook Islands 0 0 -11-6% 0 0 11-4% 0 0 2:4%
(0to 0) (0to 0) (-27-8t03-0) (0to 0) (0to 0) (67t016-3) (0to 0) (0to 0) (-8-2t014-1)
Federated States of 0 0 11.7% 0 0 19:5% 0 0 9-8%
Micronesia (0to 0) (0to 0) (6-2t0 17-5) (0to 0) (0to 0) (14-0t0 28-3) (0to 0) (0to 0) (-3-6t0 24-9)
Fiji 0 0 7:3% 0 0 13:3% 0 0 9-0%
(0t00) (0t00) (2:6t0 11-6) (0t00) (0t00) (9-8t017:5) (0t00) (0t00) (-2:81023-2)
Guam 0 0 2:3% 0 0 4-9% 0 0 1-8%
(0to0) (0t0 0) (-4-2t09-0) (0t0 0) (0t0 0) (0-5t0 9-0) (0t0 0) (0t00) (-67t010-3)
Kiribati 0 0 2:7% 0 0 16-3% 0 0 13:3%
(0t00) (0t00) (-1-9t0 7-4) (0t00) (0t00) (105 to 25-9) (0t00) (0t00) (3-8t034-3)
Marshall Islands 0 0 6-6% 0 0 7-0% 0 0 2:3%
(0to 0) (0to 0) (2:7t010-9) (0to 0) (0to 0) (45t09:6) (0to 0) (0to 0) (-8-9t0 13-9)
Nauru 0 0 15-1% 0 0 14-7% 0 0 9:7%
(0t00) (0t00) (8:3t022:5) (0t00) (0t00) (107t019-2) (0t00) (0t00) (12 t0 21-3)
Nive 0 0 19-6% 0 0 24-8% 0 0 17-4%
(0t0 0) (0t00) (10-9t0 28-6) (0t00) (0t00) (192t032:6) (0t00) (00 0) (4-41032.0)
Northern Mariana 0 0 6:9% 0 0 51% 0 0 -1-4%
Islands (0to 0) (0to 0) (-3-6t017-5) (0to 0) (0to 0) (0-7t0 9:5) (0to 0) (0to 0) (-9-5t07-1)
Palau 0 0 17-1% 0 0 17-0% 0 0 9-0%
(0t00) (0t00) (11-8t0 21.9) (0t00) (0t00) (1350 20:7) (0t00) (0t00) (-23t0213)
Papua New Guinea 0 0 137% 2 8 35-9% 0 3 29-8%
(0t00) (0t0 0) (-4:3t025.0) (2t02) (7t09) (27210 49-4) (0to1) (2to4) (128 t0 50-0)
Samoa 0 0 -20-0% 0 0 52:2% 0 0 44-1%
(0t00) (0t00) (-39-0t0-4-2) (0t00) (0t00) (314 to 89-8) (0t00) (0t00) (19:0t0 79-8)
Solomon Islands 0 0 14-7% 0 0 14-4% 0 0 7-7%
(0to 0) (0to0) (8:6t020-4) (0to 0) (0to 0) (8:0t019-4) (0to 0) (0to 0) (-5-5to 21.5)
(Table continues on next page)
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Incidence Prevalence YLDs
1990 2019 Change in age- 1990 2019 Change in age- 1990 2019 Change in age-
(thousands) (thousands)  standardised rate  (thousands) (thousands) standardised rate (thousands) (thousands) standardised rate
(per 100 000), % (per 100 000), % (per 100000), %
(Continued from previous page)
Tokelau 0 0 21.5% 0 0 24-7% 0 0 13:4%
(0t00) (0t00) (13-2t030-4) (0t00) (0t00) (20-4t0 29-6) (0t00) (0t00) (1-9t0 25:3)
Tonga 0 0 -85% 0 0 6-6% 0 0 16%
(0t0 0) (0to0) (-18-6 t0 0-0) (0to0) (0to 0) (23t011:6) (0t0 0) (0to0) (-113t0 16-3)
Tuvalu 0 0 18-7% 0 0 23-7% 0 0 13:4%
(0t00) (0t00) (11:0t0 26-8) (0t00) (0t00) (19:6 t0 29-0) (0t00) (0t00) (1-5t0 27-0)
Vanuatu 0 0 10-2% 0 0 19-5% 0 0 15-2%
(0t0 0) (0to 0) (6-4t014-3) (0to 0) (0to 0) (12:6 t0 28-4) (0t0 0) (0to0) (0-2t031-8)
Southeast Asia 37 47 -18-6% 691 1249 12% 259 412 -92%
(28t048)  (381t0 60) (-31:8t0-10-7) (603t0899)  (1128t01450) (-10-6t0 9-3) (180t0372)  (298t0546)  (-223t0-0-6)
Cambodia 0 0 -12-1% 30 27 -42-3% 13 10 -51-1%
(0to1) (0to0) (-45-5t016-4) (9t0 99) (17to 58) (-62-5t0 8-7) (3t043) (5t022) (-67-5t0-7-8)
Indonesia 18 25 -11-4% 371 624 -3:3% 138 210 -11-5%
(14t024)  (19t033) (-13-6 t0-9-4) (342t0415)  (577t0681)  (-9-0t017) (102t0173) (153t0266)  (-17-8t0-5-9)
Laos 0 0 -44-7% 3 6 11-3% 1 2 -0-3%
(0t00) (0t00) (-72-4t0-14-2) (2to03) (5t0 6) (8-2t014-3) (0to1) (1to3) (-113t0 13-0)
Malaysia 0 2 11-3% 15 38 13-0% 5 12 -1.0%
(0to0) (1to2) (6:6t016-3) (14t0 16) (36to 41) (10:3t0 15-7) (4to7) (8to 15) (-11-3t0 9-7)
Maldives 0 0 9-1% 0 0 39-1% 0 0 12.0%
(0t00) (0t00) (0-5t017-5) (0t00) (0t00) (29:9 0 55-0) (0t00) (0t00) (-3-0t028-5)
Mauritius 0 0 22-5% 2 4 27-6% 0 1 16-5%
(0t00) (0to 0) (13-71032:3) (2t02) (3to4) (22:5t033-6) (0t0 0) (0to1) (640 28-0)
Myanmar 2 3 -3-8% 46 95 40-0% 19 33 21-5%
(1to3) (2t03) (-10-5t0 3-1) (31t0 99) (72 t0 135) (-11-8 t0 104-0) (10t0 43) (220 50) (-27:3t0 83-5)
Philippines 4 5 -38-2% 70 127 -8-8% 27 44 -16-0%
(3to 6) (410 6) (-54-1t0-225) (54 to 111) (109 to 165) (-24-0t0 1-4) (17to0 47) (30to 63) (-313t0-53)
Seychelles 0 0 9-6% 0 0 16:5% 0 0 42%
(0t00) (0t00) (52t014-1) (0t00) (0t00) (123t020-3) (0t00) (0t00) (-5-0t0 13-6)
Sri Lanka 4 1 -72:0% 29 72 72:2% 11 24 583%
(1to11) (1to2) (-86:6t0-38:6)  (20t048) (44t0143) (366 t0118-9) (6t021) (12t0 52) (186 t0 104-7)
Thailand 3 4 -10-4% 68 112 -4-5% 23 32 -18-5%
(2to 4) (3to5) (-17:0t0-3-8) (63t073) (105t0122)  (-8-1t00-0) (1710 29) (23t0 41) (-27:2t0-8-6)
Timor-Leste 0 0 ~771% 3 4 -4-6% 1 1 -13-8%
(0t00) (0t00) (-91-0to-42-1) (1to7) (154210 9215)  (~10-6 to 3-9) (0to3) (0to4) (-21:0t0-3-4)
Viet Nam 3 6 26:2% 53 136 28-9% 19 41 10-6%
(2t03) (4t07) (193t0337) (50t057) (128t0144)  (256t0327) (14t024) (30t053) (-0-8t022-4)
Sub-Saharan Africa
Central sub-Saharan 3 5 -291% 55 158 303% 24 65 25-2%
Africa (2to7) (410 8) (-47-9t0-10-3) (3410 110) (9310 330) (16:9to 44-5) (13to 51) (34 t0 145) (870 40-0)
Angola 2 0 -77-0% 32 46 -34-2% 15 19 -40-7%
(0to5) (0to1) (-90-8t0-43-8) (11to 87) (23t0107) (-42-0to-15-1) (5to 41) (8to 46) (-48-0t025:1)
Central African 0 0 93:0% 1 9 224-5% 0 4 263-5%
Republic (0t00) (0t00) (24-9t0 269-5) (1to1) (4t022) (63-5t0 623-9) (0t00) (2t0 10) (71310 728-9)
Congo 0 0 -6-1% 1 9 191-0% 0 4 208:5%
(Brazzaville) (0to0) (0to0) (-8-9t0-3-3) (1to1) (4t020) (54-9 to 531:0) (0to0) (1to9) (54-6t0598-2)
Democratic Republic 1 4 17-8% 19 92 90-4% 8 38 99-1%
of the Congo (1to2) (2to6) (3-4t051-4) (18t021) (59 to 180) (29-3t0249-7) (5to10) (21to078) (25:3t0273-4)
Equatorial Guinea 0 0 2:7% 0 0 261% 0 0 7-6%
(0t00) (0t00) (-2:8t07-9) (0t00) (0t00) (221t030-3) (0t00) (0t00) (-51t0 22:0)
Gabon 0 0 -1-2% 0 1 6-4% 0 0 -0-6%
(0t0 0) (0to0) (-45t02:8) (0to0) (1to1) (4110 8-9) (0t0 0) (0to0) (-11-6 to 11-4)
Eastern sub-Saharan 55 29 -69-7% 323 713 83% 137 280 1-0%
Africa (23t0134)  (22t038) (-86-8t0-367)  (219t0604)  (537t01156)  (-3-2t015:3) (79t0292) (176t0503)  (-103t08-8)
Burundi 0 0 -0-8% 3 67 799-7% 1 30 883-8%
(0to0) (0to0) (-6-9t010-1) (3to3) (22t0189) (206:9t023164) (0to2) (9to 85) (217-8t0 25825)

(Table continues on next page)
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Incidence Prevalence YLDs
1990 2019 Change in age- 1990 2019 Change in age- 1990 2019 Change in age-
(thousands) (thousands)  standardisedrate  (thousands) (thousands) standardised rate (thousands) (thousands) standardised rate
(per 100000), % (per 100000), % (per 100 000), %
(Continued from previous page)
Comoros 0 0 2:6% 0 2 157% 0 0 7-1%
(0to0) (0to0) (-11t0 6-8) (0to0) (1to2) (12.9t018:5) (0to0) (0to0) (-0-2t0 14-5)
Djibouti 0 0 -21-0% 0 3 10-3% 0 0 32%
(0to0) (0t0 0) (-47-9t0-2:2) (0t0 0) (2t03) (5-6 t0 200) (0t0 0) (0t0 0) (-63t015:5)
Eritrea 3 0 -89-2% 27 23 -53:5% 13 9 -58-7%
(0t010) (0t00) (-96-4t0-59-6)  (8t077) (13to 51) (-647 t0-19:5) (3t039) (4t023) (-68-2t0-30-1)
Ethiopia 38 4 -933% 76 141 6-0% 34 57 -4-1%
(11t0107) (3to5) (-97-5t0 -77-9) (4110 165) (8710 285) (-7-0t029-3) (16 to 81) (30t0122) (-17-5t0 20-0)
Kenya 0 2 03% 14 41 12:9% 5 15 111%
(0to1) (1to2) (-1-4t0 2:5) (13t0 15) (3710 49) (570 29-9) (410 6) (11t020) (2:0t0312)
Madagascar 1 2 -2:7% 18 45 32% 7 17 -0-5%
(0to2) (2to3) (-7-0to2-4) (17t0 20) (41t0 49) (0:3to 6:1) (5to9) (12t022) (-8-3t0 8:6)
Malawi 0 1 2:3% 11 26 17-0% 4 10 11-8%
(0to1) (1t02) (-2:3t07-:0) (10t012) (241028) (13410 20-6) (3t05) (7t012) (3:3t020-9)
Mozambique 2 3 -7-9% 49 55 -39-6% 22 21 -47-9%
(1to3) (2to5) (-43-0t018-4) (25t0116) (47 to0 69) (-64-2t0-6-3) (10to 57) (15t029) (-697t0-14-4)
Rwanda 1 1 -50-5% 12 62 157-8% 5 25 159-4%
(0to3) (0to2) (-74-6t0-23-1) (11to 13) (32t0142) (37-1t0 467-9) (3to6) (11to 62) (28-41t0 491-6)
Somalia 1 2 -39:4% 12 39 19-0% 5 16 16-4%
(0to3) (1t03) (-61-1t0-10-5) (8t033) (2810 65) (-34-3t071-1) (3t014) (10t031) (384 t0 74-1)
South Sudan 0 0 6:3% 12 24 23-2% 5 10 22-8%
(0to0) (0to1) (-5-0t0 34-6) (9t019) (17t 41) (8910 45.7) (3to8) (6t018) (4310 47-0)
Tanzania 2 5 01% 34 90 16-6% 13 33 11:5%
(1to3) (410 6) (-3-9t0 4-2) (3t037) (8410 98) (141t019-1) (910 16) (23t041) (3:5t020-7)
Uganda 2 3 -7-6% 43 69 -16-5% 18 26 -25-7%
(1to2) (3to5) (-27-4t03-3) (22't0 100) (60to 90) (-49-7t0 25:6) (8to047) (18t037) (-56-3t0 17-9)
Zambia 0 1 3-8% 9 25 18:7% 3 9 91%
(0to0) (1t02) (-2:0t0 9-4) (8t09) (23t027) (14-8 0 22-5) (2t04) (6to11) (0-3t018-6)
Southern sub-Saharan 6 6 -11.9% 88 125 -20-3% 32 42 -252%
Africa (3to6) (5t09) (-16-4t0-8-3) (81to 101) (117 to 135) (-25:3to-17:5) (23to 40) (30to52) (-30-8to-21.5)
Botswana 0 0 12-0% 1 4 13:3% 0 1 1.5%
(0to0) (0t0 0) (62t017-3) (1t02) (3to4) (10-4t0 16-4) (0t0 0) (1t02) (-7-6t010-9)
Eswatini 0 0 13-6% 0 1 -3-0% 0 0 -9:0%
(0t00) (0t00) (9-6 t018-0) (0t00) (1to1) (-5-2t0-07) (0t00) (0t00) (-17-1t0-0-9)
Lesotho 0 0 20-5% 2 3 -4-6% 0 0 -8:8%
(0t00) (0t0 0) (125 t0 29-0) (2t02) (2t03) (-7-5t0-12) (0t0 0) (0t0 0) (-181t013)
Namibia 0 0 81% 3 4 -22-6% 1 1 -34-3%
(0t00) (0t00) (4-6t0117) (2t0 6) (3t05) (-48:3t01.5) (0to2) (1to2) (-58-3t0-9-7)
South Africa 3 5 -18-8% 70 97 -24-0% 25 31 -29-4%
(2to5) (3to6) (-23-8t0-15-2) (64 to 80) (90to 104) (-29-4t0-21.0) (18t032) (22t0 40) (-35-3to-25:5)
Zimbabwe 1 1 12-6% 11 17 -73% 4 6 -5-5%
(0Oto1) (1to1) (1-9t0 32:6) (10t012) (15t018) (-9-4t0-4-9) (2to5) (410 8) (-133t0 4:0)
Western sub-Saharan 16 38 33% 246 687 17-7% 92 248 12:7%
Africa (12t022) (28t052) (-5-4t07:9) (228t0266) (626t0784) (14-0t0 26:0) (6810 115) (181t0325) (7-8t022:6)
Benin 0 1 5-8% 6 17 11-0% 2 6 6-8%
(0to0) (0to1) (23t09-2) (540 6) (16t0 19) (89t013-4) (1t03) (410 8) (-1-8t015-2)
Burkina Faso 0 2 281% 10 32 32:0% 4 12 27-4%
(0t00) (1t03) (18-4t0 49-0) (9to11) (30t034) (29-4t034-7) (2to5) (8t015) (17510 38-4)
Cameroon 0 3 15-9% 15 49 6-7% 6 18 13%
(0to0) (2to 4) (92t027-1) (1410 17) (4410 54) (2:3t012:4) (4t07) (13t023) (-7-4t0113)
Cape Verde 0 0 24-8% 0 1 22:3% 0 0 9-2%
(0t00) (0t00) (2030 29-6) (0t00) (1to1) (19-4t0 25-4) (0t00) (0t00) (00t018-8)
Chad 0 1 -11-6% 10 22 -2:6% 4 9 -8-4%
(0to0) (0t02) (-39:3t010-5) (7t018) (190 30) (-23-5t0 14-9) (2to9) (6t013) (-28-8t013-2)
(Table continues on next page)
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Incidence Prevalence YLDs

1990 2019 Change in age- 1990 2019 Change in age- 1990 2019 Change in age-

(thousands) (thousands)  standardised rate  (thousands) (thousands) standardised rate (thousands) (thousands) standardised rate

(per 100 000), % (per 100 000), % (per 100000), %
(Continued from previous page)

Cote d'lvoire 0 2 2:3% 15 39 12:6% 5 15 10-7%

(0to0) (1to3) (-0-8t0 5-6) (13to 16) (36t0 43) (9-8t017-8) (4to07) (10to 19) (1:.9t021.0)
The Gambia 0 0 10-5% 1 3 13% 0 1 -4-4%

(0to0) (0to0) (7-3t013-6) (1to1) (3to3) (-12-1to0 8-9) (0to0) (0to1) (-19:9t0 7:6)
Ghana 1 3 19-5% 21 63 23:2% 8 22 161%

(0to2) (2to5) (16:0t0 23-5) (19t023) (570 68) (207 t0 25-8) (5t010) (16 t0 28) (7710 247)
Guinea 0 1 14-7% 8 18 15-8% 3 7 11-3%

(0to0) (0to1) (10-8t0 18:5) (7t0 8) (16t019) (12:5t020-7) (2to 4) (5to9) (2:0t021.5)
Guinea-Bissau 0 0 0:7% 1 3 14-4% 0 1 9-5%

(0t00) (0t00) (-22t03-8) (1to1) (3t03) (9:3t024-1) (0t00) (0to2) (0-0t023-1)
Liberia 1 0 -85-9% 3 10 41-5% 1 4 37:0%

(0to 4) (0to 0) (-95-1t0-53-4) (2to 4) (7t018) (14-8to 87-6) (0to2) (2to 8) (7-0to 82-0)
Mali 0 2 -12% 10 34 36-6% 4 13 33-8%

(0to1) (1to3) (-115t0 5°5) (9to 11) (2810 48) (18-1t0 81:6) (3to5) (910 20) (10-0to 88-8)
Mauritania 0 0 -8:8% 3 8 6-4% 1 2 -2:7%

(0to0) (0to 0) (-15-5t0-3-4) (3to4) (7to 8) (4-6t081) (0to2) (2to3) (-9-4to 4-1)
Niger 0 2 2:7% 9 27 12-7% 3 10 6-6%

(0to 0) (1to2) (-27t0 6:6) (8to9) (25t0 29) (9:9t016-2) (2to4) (7to013) (-1-6t0 16-0)
Nigeria 7 17 9-2% 113 307 16:7% 41 107 11-4%

(5t09) (12t022) (4-8t017-8) (106t0122)  (281t0351)  (11:9t0277) (2910 51) (78t0141) (5:0t0257)
Sao Tomé and 0 0 23:9% 0 0 22:9% 0 0 13-3%
Principe (0t0 0) (0to0) (19710 28-1) (0to0) (0to0) (19-2t0 26.0) (0to0) (0to0) (4-81021-6)
Senegal 0 1 3:0% 9 23 16-3% 3 8 10-9%

(0t00) (0to2) (-57t0 8-2) (8t010) (21t0 25) (13410 20-3) (2to4) (6t010) (32t021-1)
Sierra Leone 0 0 10-6% 4 16 54-6% 2 6 55-4%

(0t00) (0t00) (72t014-0) (4t05) (13to024) (24-6101266) (1t02) (4t010) (19-0t01387)
Togo 0 0 4-6% 5 13 6-1% 2 5 2:5%

(0t00) (0to1) (1410 7-6) (4t05) (12t014) (3710 89) (1t02) (3t06) (-4-9t010-6)

Where super-regions contain only one region, data for the region are listed in the header row for the super-region. 95% UI=95% uncertainty interval. YLDs=years of life lived with disability.
Table: Incidence, prevalence, and YLDs for spinal cord injuries for all ages in 2019 and change in age-standardised rate per 100 000 population from 1990 to 2019 for 204 countries and regions

See Online for appendix

1036

The analytical cascade of DisMod-MR 2.1 software, a
Bayesian meta-regression tool developed by the GBD
team to run the estimations, is also shown in appendix 1
of the GBD 2017 capstone paper on incidence, prevalence,
and YLDs.”

We used the SCI International Classification of Diseases
(ICD) code list provided by the GBD modelling team for
data processing. This list includes all conditions considered
as SCI, both traumatic and non-traumatic, that were
included in this study (appendix pp 2-6). For SCI,
three categories are of interest in the GBD category
hierarchy: spinal cord lesion at neck level, spinal cord
lesion below neck level, and the parent category, spinal
injuries. Our approach for estimating the burden of SCI
was developed within the GBD 2019 methodology
framework.® We extracted detailed estimations for
incidence, prevalence, and YLDs for SCI from the GBD
Results Tool,® at neck level, below neck level, and the
aggregate of these injury causes with disaggregation of
age, sex, year, and cause of injury. Estimates were retrieved
for the world, 21 GBD regions, and 204 countries and
territories. A detailed description of region and country

categorisation is available in the appendix (p 10). We
present estimates by number (ie, counts) and age-
standardised rates per 100000 population using the GBD
standard population structure. We then compared the age-
standardised rates between 1990 and 2019 and investigated
temporal and spatial patterns according to age, sex, year,
and geographical location. Global data for the cause of
injury in 2019 are provided, in addition to changes
from 1990. Annualised rates of change from 1990 to 2019
represent the mean percentage change per year during
this period.

Statistical analysis

Consistent with the GBD framework, we provide
95% uncertainty intervals (UIs) for all estimates, using
the mean estimate across 1000 draws, with the
25th and 975th ranked values across all 1000 draws as the
lower and upper bounds of the 95% UlIs. The analysis
contained in this Article is the result of an amalgamation
of numerous surveys done with varying levels of quality
and representativeness; we therefore report estimated
results to a level of precision that conveys the true
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uncertainty of the GBD process. We present the count
data in thousands and rates to one decimal place. We also
used round outwards (ie, lower limit down and upper
limit up) to maintain 95% uncertainty.

Role of the funding source

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

Results

Global overview

Globally, there were 20-6 million (95% UI 18-9 to 23-6)
individuals with SCI in 2019 with an incidence of
0-9 million (95% UI 0-7 to 1-2) new cases (table). The
YLDs attributable to SCI were estimated to be about
6-2million (4-5 to 8-2) years. Globally, from 1990 to 2019,
there was an 81-5% (74-2 to 87.1) increase in the
prevalence of SCI, a 52-7% (30-3 to 69-8) increase in
incidence, and a 65-4% (56-3 to 76-0) increase in YLDs
(figure 1). Global age-standardised rates for SCI per
100000 population in 2019 were 11-5 (8-9 to 14-6) for
incidence, 253-0 (231-4 to 290-3) for prevalence, and
76-1 (54-7 to 100-3) for YLDs (figure 2). The global age-
standardised rates per 100000 population showed small
changes in prevalence (5-8%, 2-6 to 9-5), incidence
(-6-19%, -17-2 to 1-5), and YLDs (~1-5%, —5-5 to 3-2)
from 1990 to 2019 (table).

Regional and national trends

Regionally, high-income North America had the highest
age-standardised incidence rate in 2019 with 22 (95% UI
17 to 29) cases per 100000 population, followed by 14
(11 to 17) per 100000 in Australasia and 14 (10 to 19)
per 100000 in tropical Latin America (appendix p 7).

Andean Latin America (4 [3 to 5] per 100000) and
central sub-Saharan Africa (4 [3 to 6] per 100000) had the
lowest age-standardised incidence rates. East Asia had
the greatest increase in age-standardised incidence rate
from 1990 to 2019, whereas the greatest decreases
were shown in eastern sub-Saharan Africa and
Andean Latin America (table). The highest age-stan-
dardised prevalence rates in 2019 were identified in high-
income North America (437 [95% Ul 404-474]
per 100000), Australasia (362 [331-405] per 100000), and
central Europe (332 [308-363] per 100000; appendix p 7).
By contrast, Oceania, with 103 (95-116) per 100000, and
Andean Latin America, with 135 (120-169) per 100000,
had the lowest prevalence rates. The Caribbean
and east Asia had the greatest increases from 1990 to
2019 in age-standardised prevalence rates (table).
Southern sub-Saharan Africa and central Latin America
had the greatest decreases from 1990 to 2019 in age-
standardised prevalence rates (table). The highest YLDs
rates in 2019 were identified in high-income
North America, with 113 (95% UI 80 to 146) YLDs
per 100000, followed by Australasia (96 [67-127]
per 100000) and tropical Latin America (96 [69-123]
per 100000; appendix p 7). The lowest age-standardised
YLDs rates were identified for Oceania (36 [26—46]
per 100000) and Andean Latin America (43 [30-61]
per 100000). The Caribbean had the greatest increase in
age-standardised YLDs rates and central Latin America
had the greatest decrease in age-standardised YLDs rates
from 1990 to 2019 (table; appendix p 7).

Incidence, prevalence, YLDs, and the corresponding
percentage changes in age-standardised rates for SCI
varied across countries between 1990 and 2019 (table). Age-
standardised incidence rates of SCI in 2019 varied widely
between countries, with the highest rates observed in
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Figure 1: Global numbers of incidence, prevalence, and YLDs for spinal cord injuries, 1990-2019

Shading indicates 95% Uls. YLDs=years of life lived with disability.
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Figure 2: Global age-standardised incidence, prevalence, and YLDs rates per 100 000 population for spinal cord injuries, 2019
(A) Age-standardised incidence rate. (B) Age-standardised prevalence rate. (C) Age-standardised YLDs rate. Countries for which no data (and therefore no modelled results) are available are shown in

black. YLDs=years of life lived with disability.

Afghanistan (43-7 [95% UI 11-8-131-7] per 100000) and
Greenland (319 [24-1-42-6] per 100000) versus the lowest
rates in North Korea (3-0 [2-4-3-8] per 100000), and
Kiribati (3-0[2-5-3- 8] per 100000; figure 2A). The greatest
national increases in the age-standardised incidence rates
per 100000 population for SCI from 1990 to 2019 were for
Syria, Yemen, Afghanistan, and Libya. By contrast, the
greatest national decreases in the age-standardised
incidence rates per 100000 population from 1990 to 2019
were for Ethiopia, Iran, Eritrea, and Kuwait (table). The
age-standardised prevalence rates of SCI in 2019 varied
from 60-4 (95% UI 55-5-66-3) per 100000 in Kiribati, and
69-9 (66-0-74-4) per 100000 in North Korea to 813-8
(289-2-2164-1) per 100000 in Palestine, and 1048-9
(332-6-2942-0) per 100000 in Syria (figure 2B). Burundi,
Syria, Haiti, Central African Republic, Congo (Brazzaville),
and Rwanda had the greatest increases in the age-
standardised prevalence rates of SCI from 1990 to 2019,
whereas Eritrea, Lebanon, El Salvador, Nicaragua, and
Afghanistan had the greatest decreases in the age-
standardised prevalence rates (table). The highest age-
standardised YLDs rates of SCI in 2019 were for Syria, with
403-1(95% UI112-5-1150- 3) per 100000, and Afghanistan,
with 341-9 (87-3-1016-4) per 100000. By contrast, the
lowest age-standardised YLDs rates were for Kiribati, with
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22-4 (16-1-28-9) per 100000, and North Korea, with 22-5
(16-1-29-0) per 100000 (figure 2C). Burundi, Syria, Haiti,
Central African Republic, Congo (Brazzaville), and Rwanda
had the greatest increases in the age-standardised YLDs
rate from 1990 to 2019, respectively. By contrast, Eritrea,
El Salvador, and Lebanon had the greatest decreases.

Age-sex-specific patterns

Distribution of global incidence, prevalence, and YLDs
for SCI from all causes in 2019 according to age groups is
shown in the appendix (p 8). Compared with 1990, the
incidence chart shows an important difference: one peak
exists at age 20-24 years in 1990, whereas in 2019,
incidence increases with age and remains higher than
50000 cases from around age 20 years to around age
84 years, with two peaks, at age 30-34 years and age
50-54 years, after which it decreases (figure 3). The
prevalence and YLDs charts show similar patterns and
changes. In 1990, both prevalence and YLDs had one peak
at the age of 35-39 years, whereas in 2019, the prevalence
chart shows a higher peak at around 50-54 years and the
YLD chart shows a higher peak at around 45-59 years
(figure 3). Global incidence of SCI in children and people
younger than 25 years seems to have been lower in 2019
than in 1990.
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Figure 3: Global numbers of incidence, prevalence, and YLDs for spinal cord
injuries from all causes according to age group, 1990-2019

Early neonatal corresponds to the first week after birth, late neonatal
corresponds to 1-4 weeks after birth, and post-neonatal corresponds to

4 weeks to 12 months after birth.

Global trends of incidence, prevalence, and YLD
numbers for SCIs from 1990 to 2019 for males, females,
and male and female sexes combined are shown in the
appendix (pp 8, 10). Globally, there were 9-2 million
(95% UI 8-4-10-7) cases of SCI in females and
11-5 million (10-5-13-0) cases in males in 2019, with

age-standardised prevalence rates of 220-2 (95% UI
201-0-257-2) per 100000 person-years for females and
284-3 (261-0-321-9) per 100000 person-years for
males. In 2019, there were 485 thousand (95% UI
386—609) new cases of SCI in males and 423 thousand
(321-555) new cases in females (ie, 53-4% of the global
incidence was in males). In 1990, there were
339 thousand (269-434) new cases in males and
256 thousand (201-336) new cases in females (ie,
57-0% of the global incidence was in males). The age-
standardised incidence rates were 12-5 (95% Ul
10-0-15-7) per 100000 person-years for males and 10-2
(7-8-13-4) per 100000 person-years for females. Global
YLDs of SCI in 2019 were 2-7 million (95% UI 1-9-3-6)
in females and 3-5 million (2-5-4-6) in males. Global
age-standardised YLD rates per 100000 population for
SCI in 2019 were 64-6 (95% Ul 46-4-87-3) for females
and 87-3 (62-6-113 - 8) for males.

Injury patterns

In 2019, the global incidence of spinal cord lesions at
neck level was 492 thousand (95% UI 354-675) and the
incidence of spinal cord lesions below neck level was
417 thousand (290-585) new cases (ie, 54-2% at neck
level vs and 45-8% below neck level). Prevalence of spinal
cord lesions at neck level was 10-8 million (95% UI
9-5-13-9) cases, compared with 9-7 million (9-2-10-4)
cases below neck level (52-7% at neck level vs 47 - 3% below
neck level). YLDs attributable to SCI differed between
spinal cord lesions at neck level (4-2 million, 95% UI
3-0-5-8) and spinal cord lesions below neck level
(1-9 million, 1-3-2-5; 68-5% at neck level vs 31-5% below
level). The incidence, prevalence, and YLDs for SCI from
1990 to 2019 according to the level of injury (ie, spinal
cord lesions at neck level vs spinal cord lesions below
neck level) are shown in the appendix (p 11).

Globally, the two leading causes of SCI in 2019 were
falls (477 thousand [95% UI 327-683] cases) and road
injuries (including motor vehicle, motorcyclist, cyclist,
pedestrian, and other road injuries; 230 thousand
[122-389] cases; appendix p 9). The highest age-
standardised incidence rates among the causes of SCI
globally in 2019 were falls (6-2 [95% UI 4-2-8-8] cases
per 100000 population) and road injuries (3-0 [1-6-5-0]
per 100000). The global age-standardised rate change of
incidence, prevalence, and YLDs for the two leading
causes of SCI (falls and road injuries) from 1990 to 2019
are shown in the appendix (p 11). The global incidence,
prevalence, and YLDs and age-standardised rate per
100000 population for SCI in 2019, according to the
cause of injury, are shown in the appendix (p 9).

Discussion

From 1990 to 2019, the global numbers of incidence,
prevalence, and YLDs for SCI increased substantially.
However, their age-standardised rates showed only slight
changes. The increases in prevalence and YLDs might be
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attributable to several factors, including population
growth, ageing, and improvements in global health-care
access and quality.”! According to the GBD 2019 injuries
hierarchy, SCIs are the type of injury that causes the
highest mean long-term disability (ie, measured by
YLDs). In this categorisation, spinal cord lesion below
neck level is ranked first in terms of level of disability, and
spinal cord lesion at neck level is ranked fourth.” Because
a major proportion of prevalence and YLD estimates
come from chronic disabling conditions, SCI could
therefore contribute to a major proportion of the burden
of disease among all injuries. Although life expectancy of
individuals with SCI, even with optimal medical
management, is lower than that of the general population,
several long-term studies have suggested that mortality
for people with SCI has decreased since 1944.2* However,
this effect might not be true for people from low-income
and middle-income countries (LMICs) who cannot afford
the long-term treatment and care” The increase of
more than 80% in prevalence from 1990 to 2019 according
to our study could be a reflection of increasing life
expectancy and population ageing. However, the increase
in absolute incidence, which is the main cause of the
increasing YLDs and prevalence, warrants consideration.
Whereas traumatic cases of SCI are more common in
young people (eg, aged 15-29 years) and older people (eg,
aged =65 years),” the incidence of non-traumatic SCI
steadily increases with age. According to our results, the
peaks of incidence, prevalence, and YLDs are shifting
towards older ages over time, and an ageing population
with increased lifespan can consequently lead to the
increase in the absolute number of SCIs.

Although data for Socio-demographic Index (SDI) is
not currently available for SCI in the GBD database,
owing to the absence of statistical support for presenting
such data, our findings support previous research
indicating that incidence, prevalence, and YLDs of SCI
are higher in high-income regions than in lower-income
regions. High-income North America and Australasia,
for example, had the highest age-standardised incidence,
prevalence, and YLD rates in 2019. One reason for this
finding might be the high quality of data coming from
these regions, in addition to the number of reports and
methods of reporting. In a study by Tropeano and
colleagues,” among 2304 articles from 2008 to 2018,
North America (843 [36-6%)]) and Europe (833 [36-2%)])
were the major publishing regions for studies of
traumatic SCI. A systematic review in 2018 by Kumar
and colleagues® showed the incidence of traumatic
SCI to be higher in LMICs (13- 6 cases per 100 000 people)
than in high-income countries (8-7 cases per
100000 people). This wide variation might reflect true
regional differences in the incidence of SCI, but also the
quality of studies included in the analysis. A deeper look
into the data at a national level could help to improve the
understanding of these differences. The four countries
with the greatest increase in age-standardised incidence
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rates from 1990 to 2019 (ie, Syria, Yemen, Afghanistan,
and Libya) are located in North Africa and the Middle East
and were all involved in war and conflicts during this
period. As depicted in the GBD 2016 paper,” North Africa
and the Middle East was the only GBD region in which
conflict and terrorism had a greater contribution than
falls to age-standardised incidence of SCI. The wide Uls
in these countries also reflect the heterogeneity of data
sources for the estimates of SCI. We conceptualise that
the burden of SCI, as assessed with counts of incidence,
prevalence, and YLDs, is increasing worldwide, and it is
essential to consider local epidemiological data in
planning preventive strategies or allocation of resources.
The difference in incidence rates of nations and regions
can depend on the accuracy of the detecting bodies in
these nations to record SCI. Low incidence in
sub-Saharan Africa and high age-standardised incidence
rates in Greenland might be due to scarcity of data.
Notably, some of the countries with the most substantial
changes in age-standardised prevalence of SCI are those
for which data are scarce or absent in GBD 2019. Greater
resources might need to be invested in the collection and
registration of data to improve the accuracy of future
estimates.

Globally, incidence, prevalence, and YLDs were higher
in males than in females throughout the period from
1990 to 2019, and the size of the difference between males
and females remained almost stagnant for all the three
indices, with a slight increase for both sexes during this
period. Although the male-to-female ratio for SCI has
been reported to vary in previous studies according to
their methods, case definitions, and locations,* males have
always had higher rates of SCI than females. Men are
usually more exposed to the causes of SCI, especially to
the traumatic causes.® Studies have shown that the male-
to-female ratio of traumatic SCI decreases after age
54 years, suggesting that traumatic SCIs are more frequent
among younger men than younger women, and they
become progressively more relevant among women in
later life, despite remaining more than twice as common
among men.” Moreover, GBD 2019 showed that males
have divergent incidence patterns compared with women
younger than 60 years but these patterns of change overlap
in older age.” In our study, however, 53-4% of the global
incidence of SCI was in men in 2019, which showed a
slight decrease in comparison with 1990 (57-0%).
However, under-reporting of SCI among females due to
non-inclusion of females in studies might be responsible
for variation in injuries among males and females in 1990
as compared with 2019.” There is an apparent reduction
in global incidence of SCI between 1990 and 2019 among
children and adolescents younger than 25 years. Whereas
previously patients with SCI were thought to be relatively
young,® a shift towards older ages is seen in comparison
with 1990, in addition to an increase in incidence rate. In
our study, falls were the leading contributor to incidence
numbers of SCI globally, followed by road injuries.
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However, this ranking might differ according to region, as
a systematic review and meta-analysis by Golestani and
colleagues emphasised that two leading causes of
traumatic SCI in developing countries (based on the
definition of developing countries by the International
Monetary Fund) were motor vehicle crashes (43-2%) and
falls (34-2%).” A previous GBD subanalysis study also
showed that transport injuries, one of the major causes of
SCI, are more common in countries with a high SDI than
in countries with a low SDI.*

WHO has estimated an annual incidence of SCI at
between 250000 to 500000 people worldwide.” However,
depending on the region, the estimated incidences and
prevalence can vary widely.”” van den Berg and colleagues,
for instance, reported annual incidences of SCI from
1-2 cases per 100000 population in the Netherlands to
5-8 cases per 100000 population in Portugal.* The annual
incidence of SCI in developing countries (based on the
definition of developing countries by the International
Monetary Fund) yields an even wider range, from 0- 2 cases
per 100000 population in Saudi Arabia up to 13 -0 cases per
100000 population in Bulgaria.* This heterogeneity has
been mainly rooted in diverse data-gathering methods,
case-defining approaches, and socioeconomic structures
of different countries.” The global incidence of SCI in
our study was more than 900 thousand cases in 2019
with a rate of 11-5 (95% UI 8-9-14-6) cases per
100000 population. We believe that one main reason for
the heterogeneity could be that most studies in this area on
SCI focus on patients with traumatic SCI, and surveys of
local and national incidences have been conducted in this
context,”” mostly neglecting patients with non-traumatic
SCI.  Furthermore, data access and quality are
heterogeneous across different locations, and data in
LMICs are particularly sparse. However, a few high-
income countries, such as Australia, Canada, Switzerland,
and the USA, have developed SCI systems* that enable
them to accurately monitor and periodically report
epidemiological data. In some countries, many patients
with SCI do not appear in the statistics because of the
difficulty in assessing incidence, for example, owing to the
absence of prehospital mortality data.

Efforts have been made to describe the true
epidemiology of SCI in Iran,” but there is still a strong
need to understand epidemiological characteristics to
promote practical preventive strategies in many other
areas with poor data. Although single-centre series are
being published from LMICs, some high-income
European countries continue to update their knowledge
periodically. However, the epidemiology of SCI varies
in different countries and the results of studies from
high-income countries are not applicable to LMICs.**
In a systematic review for example, by use of an
extensive search strategy, Jazayeri and colleagues
identified 101 reports regarding traumatic SCI incidence
up to 2013 from 41 countries, representing about
20% of countries worldwide.* Moreover, most of the

available literature evaluated the epidemiological
aspects of SCI in high-income countries. In 2023,
Jazayeri and colleagues updated their search strategy
and found 58 new reports for 31 countries,® implying
that data compilation efforts are increasing globally.
However, there is still a huge gap to fill to draw a more
accurate global map for SCI incidence and prevalence,
especially for LMICs. Another study using GBD 2019
data for SCI by Ding and colleagues was published
in 2022.* In comparison with their paper, which
emphasises global and regional results with limited
discussion of age and sex, we tried to provide a
comprehensive display of global, regional, and national
results as well as trends by sex and age, and we prepared
our report with input from a network of global
researchers as part of the GBD Protocol.

General limitations of GBD, which have been discussed
previously,® such as difficulties in accurately quantifying
all sources of uncertainty, lags in data availability,
heterogeneity in coding procedures, and other biases,
fully apply to this report. GBD estimation of SCI is
reconstructed by mathematical models using various
sources of differing quality and is not a collection of
measured data. This reconstruction might deviate from
the actual data, particularly in some areas without
adequate and reliable population-based data, such as
sub-Saharan Africa or Greenland. These limitations
might account for differences between these data and
those collected by other governmental or disease-specific
organisations. The quality of the data used in the
predicting tool can also have an effect on the outcomes,
which were mostly derived from the modelled data
through the procedure in the DisMod-MR 2.1 tool.
GBD 2019 estimates incidence, prevalence, mortality,
years of life lost (YLLs), YLDs, and disability-adjusted
life-years (DALYs) for 369 diseases and injuries. YLLs,
which is the number of years lost due to premature
death and represents a fatal burden, is not calculated by
GBD 2019 for injuries categories and mortality data are
not available; therefore DALYs, which are the sum of
YLLs and YLDs, was not retrievable for SCI from the
GBD 2019 database. The comparison of YLDs without
consideration of socioeconomic factors might provide
misleading data. However, presenting YLDs in our study
could be considered an advantage over the GBD 2016
paper.® Another methodological limitation is that data
for the type of SCI (ie, traumatic vs non-traumatic),
which can affect outcome substantially, are not currently
retrievable from the GBD database. Traumatic SCI
is abrupt and sudden, whereas non-traumatic SCI is
usually progressive and gradual. This classification of
data could be informative in many ways, including
indicating age and sex differences. One other important
issue regarding studies addressing SCI is differentiation
between complete and incomplete lesions. There is a
spectrum of clinical findings for SCI, which can be
classified according to the American Spinal Injury
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Association score and Frankel grading. In other words,

not all SCIs are permanent and associated with lost

years of life and disability. People with minimal and

mild injuries, and even some moderate injuries, can

fully or near fully recover and return to healthy function

and life. The nature of SCI affects the results and the

burden of the disease significantly. Whereas incomplete

SCIs are associated with better outcomes and less

disability, complete lesions are permanent and carry

substantial social, economic, and emotional burdens.

Thus, these two entities should be separated when

analysing and reporting the results of GBD. In future

rounds of GBD, researchers should provide other

epidemiological indices, such as YLL, DALYs, mortality,

and life expectancy, for SCI so that the total (ie, fatal and

non-fatal) burden of SCI can be provided, broken down

by the cause of injury (ie, traumatic vs non-traumatic),

and also type of the injury (ie, complete vs incomplete).

The unavailability of data for SDI for SCI in the GBD

database is another notable limitation of our study. Such

data could have provided important information for

economic and administrative planning purposes.
According to our results, epidemiology of SCI is

increasingly affecting people at older ages, and the

number of people affected is increasing globally.

Although the age-standardised rates of incidence,

prevalence, and YLDs showed only slight changes

from 1990, the absolute counts of cases increased sub-

stantially. Our findings could aid health-care

professionals and policy makers at the global or national

levels in providing preventive interventions and advance

planning for resource allocation to prevent and reduce

the burden of SCI. Future studies should focus on

considering the attributable risk factors and differences

according to the severity and type of injuries, in addition

to the potential effect of socioeconomic status on the

burden of SCI.
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