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Global, regional, and national burden of low back pain,
1990-2020, its attributable risk factors, and projections to
2050: a systematic analysis of the Global Burden of Disease
Study 2021

GBD 2021 Low Back Pain Collaborators*

Summary

Background Low back pain is highly prevalent and the main cause of years lived with disability (YLDs). We present the
most up-to-date global, regional, and national data on prevalence and YLDs for low back pain from the Global Burden
of Diseases, Injuries, and Risk Factors Study 2021.

Methods Population-based studies from 1980 to 2019 identified in a systematic review, international surveys, US
medical claims data, and dataset contributions by collaborators were used to estimate the prevalence and YLDs for
low back pain from 1990 to 2020, for 204 countries and territories. Low back pain was defined as pain between the
12th ribs and the gluteal folds that lasted a day or more; input data using alternative definitions were adjusted in a
network meta-regression analysis. Nested Bayesian meta-regression models were used to estimate prevalence and
YLDs by age, sex, year, and location. Prevalence was projected to 2050 by running a regression on prevalence rates
using Socio-demographic Index as a predictor, then multiplying them by projected population estimates.

Findings In 2020, low back pain affected 619 million (95% uncertainty interval 554-694) people globally, with a
projection of 843 million (759-933) prevalent cases by 2050. In 2020, the global age-standardised rate of YLDs
was 832 per 100000 (578-1070). Between 1990 and 2020, age-standardised rates of prevalence and YLDs decreased by
10-4% (10-9-10-0) and 10-5% (11-1-10-0), respectively. A total of 38-8% (28-7-47-0) of YLDs were attributed to
occupational factors, smoking, and high BMI.

Interpretation Low back pain remains the leading cause of YLDs globally, and in 2020, there were more than half a
billion prevalent cases of low back pain worldwide. While age-standardised rates have decreased modestly over the
past three decades, it is projected that globally in 2050, more than 800 million people will have low back pain.
Challenges persist in obtaining primary country-level data on low back pain, and there is an urgent need for more
high-quality, primary, country-level data on both prevalence and severity distributions to improve accuracy and
monitor change.

Funding Bill and 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
The Global Burden of Diseases, Injuries, and Risk
Factors Study (GBD) systematically quantifies health loss
due to diseases and injuries by age, sex, year, and
geographical location, and allows for the comparison of
burden across disparate diseases.' Previous GBD low
back pain estimates**confirmed that low back pain is the
leading cause of disability in most countries. It is
expected that both the total disability burden and disease-
related costs will further increase in the coming decades.’
In response, global efforts have been made to provide
clearer directions for change in policy and practice and
to support the use of evidence-based management and
prevention.”™ In 2018, The Lancet published a three-part
Series on the definition, best-evidence-based treatment,
and future research directions for low back pain. The

Series highlighted the roles of advice and education that
support self-management, physical, and psychological
interventions, especially as first-line treatments for low
back pain.*”* However, there is still inappropriately high
usage of imaging, prescribed bed rest, opioids, spinal
injections, and other invasive procedures of questionable
efficacy worldwide.® Paradoxically, the use of treatments
of no or little efficacy can delay recovery and potentially
increase the risk of long-term back-related disability,
and consequently increase the burden of this condition
globally.

In the current report we present global, regional, and
national-level estimates of prevalence and years lived with
disability (YLDs) of low back pain in the general population.
Estimates are reported in terms of numbers (count) and
age-standardised rates, by age and sex, for 204 countries
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Research in context

Evidence before this study

The Global Burden of Diseases, Injuries, and Risk Factors Study
(GBD) is a source of global, regional, and country-level
estimates of disease burden over time. Input data are identified
through systematic review in addition to US medical claims
data. In 2017, it was estimated that over 551 million people
were affected by low back pain, which was ranked the highest
contributor to disability burden worldwide. To date, there is no
published projection of the global prevalence of low back pain.

Added value of this study

The current analysis includes estimates from 1990 to 2020
with updated bias adjustments and prevalence projections
through to 2050. In 2020, it was estimated that 619 million
(95% uncertainty interval 554 to 694) people reported
having low back pain globally. Between 1990 and 2020, there
was a decrease in age-standardised rates of prevalence
(-10-4%; -10-9 to -10-0) and years lived with disability

and territories, from 1990 to 2020. We also highlight the
relative contribution of occupational factors, smoking, and
high BMI to the prevalence and burden of low back pain
and present projections of cases for 2030-50.

Methods

Overview

This manuscript was produced as part of the GBD
Collaborator Network and in accordance with the GBD
Protocol.” GBD 2021 estimated low back pain prevalence
and YLDs, by age and sex, for 204 countries and territories,
from 1990 to 2020. The GBD study adheres to the
Guidelines for Accurate and Transparent Health Estimates
Reporting (GATHER) statement.” Detailed methodology
for the GBD study is reported elsewhere.'

Case definition

The case definition for low back pain was pain in the
posterior aspect of the body from the lower margin of the
12th ribs to the lower gluteal folds, with or without pain
referred into one or both lower limbs, and lasting for at
least 1 day.?

Input data

Data were identified via systematic review of the literature
of the electronic databases Ovid MEDLINE, Embase, and
CINAHL, opportunistic searches, searches of government
and international organisation websites, published
reports, demographic and health surveys, and
contributions of datasets by GBD collaborators. A
systematic review of literature between 1980 and 2017 was
updated on Oct 31, 2017, using the search terms “back
pain”, “lumbar pain”, “back ache”, “backache”, and
“lumbago” in combination with the terms “prevalence”,

“incidence”, “cross-sectional”, and “epidemiology”, and on
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(-10-5%; -11-1 to -10-0). Modifiable GBD risk factors,
including occupational ergonomic factors, smoking, and high
BMI, explained 38-8% (28-7 to 47-0) of years lived with
disability. Prevalence projections for low back pain suggest
that in 2050, there will be 843 million (759 to 933)
individuals worldwide with low back pain, a 36-4%

(29-9 to 43-2) increase from 2020.

Implications of all the available evidence

Low back pain continues to be the greatest cause of disability
burden worldwide, and two-fifths of this burden has been
attributed to modifiable risk factors. The decade 2020-30 has
been designated the “United Nations Decade of Healthy
Ageing”, and this initiative provides a strong platform to
strengthen national, regional, and global health initiatives to
decrease the burden of low back pain through public awareness
campaigns and recommendations to keep active.

Oct 31, 2019, by searching PubMed using the terms “back
pain”, “prevalence”, and “incidence”. Systematic reviews
are not updated for all causes of disease in each GBD
cycle, but rather updated on a rotational basis. There were
no restrictions on age, sex, or language (appendix p 2). In
the 2017 review, a total of eight new data sources were
included, yielding a total of 19 studies. In 2019, 35 new
sources were included, yielding a total of 455 citations
(please see the GBD 2019 Data Input Sources Tool).
In 2020, 36 additional sources of data on non-fatal low
back pain were added (appendix pp 7-11). Moreover,
surveys such as the World Health and Community
Oriented Program for Control Of Rheumatic Diseases
(COPCORD) surveys were included. In addition to
literature data, US medical claims data from 2000 and
2010-17 were included based on ICD-9 and ICD-10 coding.
The reference ICD-10 codes used to identify cases of low
back pain were M54.3 (sciatica), M54.4 (lumbago with
sciatica), and M54.5 (low back pain). The ICD-9 code was
724 (low back pain).

Each data source was given a unique identifier and
included in the Global Health Data Exchange. Members
of the core Institute of Health Metrics and Evaluation
(IHME) research team for this topic area had full access
to the underlying data used to generate estimates
presented in this paper. All other authors had access to,
and reviewed, estimates as part of the GBD and research
evaluation process, which includes additional stages of
internal IHME and external formal collaborator review.
The global distribution of data sources of low back pain
is presented in the appendix (p 29).

See Online for appendix

input-sources

Data processing and disease modelling
Before fitting models, data reported for wide age ranges
and male and female sexes combined were split by age

For the GBD 2019 Data Input
Sources Tool see https://ghdx.
healthdata.org/ghd-2019/data-
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and sex. Sex-splitting and age data adjustments are
described in the appendix (p 3). Data from studies that
did not report sex-specific information were split based
on a pooling of within-study sex ratios in a meta-
regression tool, MR-BRT (meta-regression—Bayesian,
regularised, trimmed; details described elsewhere'). The
female-to-male ratio was 1-19 (95% uncertainty interval
[UI] 1-03-1-40). Data that were reported in broad age
groups (>25 years) were split into 5-year age groups by
applying the age pattern estimated for low back pain in
GBD 2019.

Data from sources that reported low back pain using
alternative definitions (including studies that reported
recall periods of 1 week to 1 month, recall periods
between 1 month and 1 year, US claims data, and activity-
limiting low back pain) were adjusted to the reference
case definition. Bias adjustments were performed using
MR-BRT. Adjustment factors were obtained by matching
data with different case definitions by age, sex, year, and
location and estimating the logit difference between the
prevalence of the different case definitions in an MR-BRT
network analysis, which leveraged matching pairs of data
for two or more alternative case definitions (adjustment
factors shown in appendix p 33). After adjustment, data
with an age-standardised median absolute deviation
of 1-5 or more above the mean prevalence by sex and
location were considered outliers and excluded to ensure
data that were implausibly high were not included in the
analysis. The threshold of 1-5 or more above the mean
prevalence was selected, given that outliers usually lie
beyond 3 standard deviations from the mean.

A Bayesian meta-regression tool (DisMod-MR 2.1') was
used to generate estimates of prevalence by age, sex,
location, and year. It was assumed there was no incident
or prevalent low back pain before the age of 5 years. Uls
were calculated by taking the 2- 5th and 97- 5th percentiles
of the distribution of 1000 model runs after convergence.

Following this, estimates for low back pain were split
Dby severity and presence of leg pain, based on proportions
derived from Medical Expenditure Panel Surveys and US
medical claims data (appendix p 36). Six different levels
of severity were used for low back pain, two of which
corresponded to health states with and without leg pain;
each health state is linked to a disability weight (appendix
p 35). The disability weight of each health state was
multiplied by the corresponding age-sex-location-year-
specific prevalence to calculate YLDs, which were
adjusted based on co-occurrence of different diseases
(details described elsewhere'). Global, regional (seven
super-regions and 21 regions), and national prevalence
and burden of disability rates are presented. GBD
methodology does not attribute any increased mortality
to low back pain in the current modelling. While low
back pain might be part of the causal pathway for deaths
(eg, opioid overdose), each death in GBD methodology
can only be counted once and would be attributed to
other causes. Therefore, our modelling results in

identical estimates for disability-adjusted life-years and
YLDs; thus, the burden of disability is reported as YLDs.

Risk estimation

Occupational ergonomic factors, high BMI, and smoking
were the risk factors included in GBD 2021 for which
there was probable evidence of risk—outcome pairs
(ie, more than one study type, at least two cohorts, no
substantial and unexplained heterogeneity, low risk of
confounding and selection bias, biologically acceptable
dose-response gradients"). High BMI was defined as
being greater than its theoretical minimum risk exposure
level (ie, the level associated with the lowest risk as
20-25 kg/m2)." Occupational ergonomic exposures were
used as a proxy for lifting, forceful movements, awkward
postures, and vibration, as specific data for these factors
were not available for each country.” Low back pain
relative risks were derived from published population-
representative data sources. Identified risk factors were
encompassed in a summary exposure value (a normalised
summary measure of all risk factors linked to a condition)
that was used as a covariate to fit a DisMod-MR 2.1 model
for the prevalence of low back pain. The summary
exposure value compares the distribution of excess risk-
exposure level to a population at maximum risk.

Estimate projections

Forecast global and regional cases of low back pain to the
year 2050 were computed by forecasting prevalence and
population estimates.” For low back pain, age-location-
sex-specific GBD 2019 prevalence estimates from
1990 to 2020 were logit transformed and used in the
following regression model:

E[IOgit(Yl,u,s,y)] =B,SDI+aq,,

The term on the left side of the equation is the forecasted
logit(prevalence), B, is the fixed coefficient on Socio-
demographic Index (SDI; a composite indicator of a
country’s lag-distributed income per capita, average years
of schooling for those older than 15 years, and the total
fertility rate of women aged 25 years or younger) over
time, and a,,, is the location-age-sex-specific random
intercept. To obtain forecasted cases, forecasted rates
were multiplied by forecasted population counts.”
Forecasted prevalence rates were intercept-shifted to
GBD 2021 prevalence by subtracting forecasted
estimation year 2020 prevalence rates from GBD 2021
estimation year 2020 prevalence rates and using this
difference to shift all forecasted values through to the
year 2050. A Das Gupta decomposition analysis was
performed to determine the relative contributions to the
change in case number between 2020 and 2050 of
population growth, population ageing, and changes in
prevalence unrelated to demographics.* Validation
testing was conducted using estimates from 1990 to 2010
to project prevalence from 2010 to 2019 by age, sex,
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Data in parentheses are 95% uncertainty intervals. Region and super-region numbers do not sum to the global prevalence due to rounding. YLDs=years lived with disability.

Number of prevalent cases Age-standardised Percentage change ~ Number of YLDs Age-standardised Percentage change in
prevalence rate per in age-standardised rate of YLDs per age-standardised rate
100000 prevalence rate from 100000 of YLDs per 100 000
1990102020 from 1990 to 2020
Global 619000000 7460 -10-4% 69000000 832:0 -10-5%
(554000000 to 694 000000) (6690 to 8370) (-10-9 to-10-0) (47900000 to 88900000) (578-0to 1070-0) (-11-1to-10-0)
Central Europe, eastern 60300000 11200 -4-7% 6690000 12500 -4-5%
Europe, and central Asia (53800000 to 67100 000) (10100 to 12 600) (-5:3to-4-2) (4690000 to 8730000) (873-0t0 1620-0) (-5-2t0-3-9)
Central Asia 8050000 9110 -1-1% 910000 1020-0 -1-1%
(7050000 to 9120 000) (8080 t0 10200) (2710 0:5) (633000 to 1200 000) (7100 t0 1320-0) (320 0-8)
Central Europe 20300000 12800 -2:5% 2260000 1440-0 -2:1%
(18200000 to 22 600 000) (11500 to 14.400) (-3-4t0-1-6) (1590000t02970000)  (1000-0t01870-0)  (-3-1to-1-1)
Eastern Europe 31900000 11200 -3:9% 3520000 12400 -3-8%
(28 400000 to 35600 000) (10100 to 12 500) (47 t0-2-9) (2480000t0 4600000)  (865-0t0 1600-0) (-4-8t0-2-6)
High-income 144000000 9880 -4-2% 16 000000 1100-0 -4-7%
(131000000 to 156 000000) (9000 to 10 900) (-5:9t0-2-5) (111000000 20700000)  (768-0 to 1410-0) (-6:3t0-3-1)
Australasia 4130000 11100 -5-8% 460000 1240-0 -5-6%
(3650000 to 4650 000) (9710 to 12 600) (-91t0-2-2) (320000 to 590 000) (861-0to 1580-0) (-9:5t0-17)
High-income Asia Pacific 26 500000 9690 -77% 2970000 1100-0 -7-5%
(23700000 to 29300 000) (85900 10 900) (-8-8t0-65) (2050000 to 3930000) (762:0t0 1420-0) (-8-6to-6-1)
High-income North 48600000 10500 -5-8% 5320000 1160-0 -7-0%
America (45200000 to 51600 000) (9900 to 11200) (-113t0-07) (3800000t0 6790000)  (816-0t0 1470-0) (-12:5t0-2-3)
Southern Latin America 7080000 9280 17% 791000 1040-0 13%
(6290000 to 7950 000) (824010 10500) (-11t05:3) (5500000 1010 000) (723-0 t0 1320-0) (-1-4to 5:1)
Western Europe 57900000 9510 -2:2% 6410000 1070-0 -2:3%
(51500000 to 64000 000) (8480 t0 10700) (-43t0-0-5) (445000010 8420000)  (737:0t0 1360-0) (-4-3t0-0-6)
Latin America and 48800000 7860 1.9% 5430000 8740 1.7%
Caribbean (43100000 to 55100 000) (6960 to 8850) (13t02-8) (3760000 to 6970 000) (605-0 to 1120-0) (0-8t027)
Andean Latin America 3610000 5750 0-6% 405000 644-0 0-2%
(3240000 to 4070 000) (5180 to 6460) (-19t03:3) (280000 to 511000) (446-0to 813-0) (-2:6t03-2)
Caribbean 3030000 5950 -1.0% 338000 664-0 -1.5%
(2700000 to 3360000) (5300 to 6600) (-3-0t011) (237000 to 433000) (465-0t0 845.0) (-35t00-3)
Central Latin America 19300000 7480 1.2% 2160000 8350 12%
(17100000 to 21900 000) (6640 to 8450) (-0-2t0 2:5) (1490000 to 2770 000) 576-0t0 1070-0) (-0-2t02-9)
Tropical Latin America 22800000 9190 32% 2530000 10200 2:9%
(20200000 to 25800 000) (8130 t0 10 400) (2:0t0 4-4) (1750000 to 3260 000) (704-0t0 1300-0) (1-5t0 43)
North Africa and Middle 50500000 8720 -2:0% 5640000 967-0 -2:6%
East (44600000 to 57500 000) (7770 to 9780) (3-1t0-0-8) (3900000 to 7300 000) 670-0 t0 1240-0) (-3-9t0-13)
South Asia 117000000 6950 -10-4% 13000000 765-0 -10-0%
(1030000000 134000000) (6170 to 7910) (-11-5t0-9-4) (9050000t016700000)  (534-0 to 988-0) (-11-2t0-9-2)
Southeast Asia, east Asia, 146 000000 5560 -14-5% 16500000 6270 -143%
and Oceania (129000000 to 164 000 000) (4970 to 6260) (-15-4to-13-4) (11400000 to 21600000)  (433-0to 809-0) (-15-4to-13-3)
East Asia 104000000 5430 -18-5% 11800000 614-0 -183%
(92600000t0 117000000) (4870 to 6110) (-19-8 to-17-0) (81800000 15500000)  (423-0 to 794-0) (-19-8 to-17-0)
Oceania 653000 6340 -0-8% 73800 707-0 -0-8%
(565000 to 750 000) (5550 to 7140) (-4-0to2-7) (51400 to 97100) (493-0to 916-0) (-3-9to0 3-0)
Southeast Asia 40700000 5880 -1.5% 4610000 661-0 -1-2%
(35800000 to 46 600 000) (52300 6650) (-2-4t0-0-2) (3190000t05990000)  (458-0 to 850-0) (-2:3t0 0-4)
Sub-Saharan Africa 52100000 7180 -3-0% 5840000 796-0 -2:6%
(45700000 to 59 000 000) (6410 to 8020) (-3-4t0-2:5) (4040000 to 7540 000) (554-0t0 1030-0) (-3-2t0-2:0)
Central sub-Saharan 6490000 7480 -3-4% 723000 824-0 -2:9%
Africa (5720000 to 7400 000) (6700 to 8400) (-6-2t0-1.0) (503000 to 937000) (577-0 t0 1060-0) (-61t0-07)
Eastern sub-Saharan 20300000 7600 -3-5% 2270000 8430 -2:9%
Africa (17800000 to 22 900 000) (6800 to 8460) (-43t0-27) (1580000t02940000)  (587-0 to 1090-0) (-3-9t0-1.9)
Southern sub-Saharan 4520000 6510 -4-8% 500000 7140 -57%
Africa (3990000 to 5140 000) (5800 t0 7310) (-5-8t0-3-8) (346 000 to 648 000) (494-0t0 929.0) (-7-0to-4-1)
Western sub-Saharan 20900000 6890 -2:5% 2340000 766-0 -2:1%
Africa (18200000 to 23700 000) (6130 to0 7700) (-3-2t0-1.9) (1620000 to 3030000) (532:0t0 991-0) (-2-8t0-13)

Table 1: Prevalence, YLDs, age-standardised rates of prevalence and YLDs per 100 000 population in 2020, and percentage change between 1990 and 2020 for low back pain globally, by
GBD regions and super-regions
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location, and year. The projections were then compared
with the GBD prevalence results for this period by
calculating the summary root mean squared error
(RMSE) and bias. Bias was calculated as the median
value of all predicted minus observed values by age, sex,
location, and year. In all the four tests the model RMSE
was less than 0-01 and bias was less than 0-0001.

Role of the funding source

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

Results

In 2020, the number of prevalent cases of low back pain
globally was estimated at 619 million (95% UI 554-694;
table 1), a substantial increase (60-4%; 57-1-64-2) from
the 1990 aggregates for all ages and male and female
sexes combined. The global age-standardised rate of
prevalence of low back pain in 2020 was 7460 per 100 000
(6690-8370), representing a decrease of 10-4%
(10-9-10-0) from 1990 (age-standardised rate 8330;
7470-9360). Globally, in 1990 low back pain accounted for
43 -4 million (30-5-57-9) YLDs, for all ages and male and
female sexes combined, representing 7-7% (6-4-8-7) of
all-cause YLDs. In 2020, there were 69-0 million
(47-9-88-9) low back pain YLDs, and although a slight
decrease from 1990 in the percentage of all-cause YLDs

worldwide (8-1%; 6-7-9-5), low back pain was still the
main contributor to YLDs globally. Of the 21 GBD
regions, the highest age-standardised rate of prevalence
per 100000 individuals for low back pain was found in
central Europe (12 800; 11500-14400), followed by eastern
Europe (11200; 10100-12500) and Australasia (11100;
9710-12600), with east Asia presenting the lowest age-
standardised rates of prevalence (5430; 4870-6110;
table 1).

Age-standardised rates of low back pain prevalence for
204 countries and territories in 2020 are found in figure 1
and in the appendix (pp 37-52). The nations with the
highest age-standardised rates of prevalence per 100000
were Hungary (14000; 95% UT 12600 to 15 500) followed
by Czechia (13100; 11600 to 14700), whereas the ones
with the lowest age-standardised rates of prevalence were
Maldives (5050; 4460 to 5730) and Myanmar (5090;
4530 to 5780). China had the largest percentage decrease
in age-standardised rates of prevalence (-19-4%;
—20-7 to —18-0) and YLDs (-19-3%; —20-8 to —17-8) per
100000 between 1990 and 2020 (appendix pp 37-52). The
largest increase in age-standardised rate of prevalence
(19-4%; 12-1 to 27-2) and YLDs (20-0%; 12-5 to 28-4)
was seen in Sweden (appendix pp 37-52).

Global prevalence rates were higher among females
compared with males (figure 2) across all age groups,
although more marked differences were observed at
older age groups (ie, >75 years of age). The global

[J10-05t0<0-061
[J10-061to <0-068
0068 to <0-075
[ 0.075 to <0-085
I 0-085 to <0-095
Il 0.095t00-14

Caribbean and central America

Age-standardised prevalence

Persian Gulf Balkan Peninsula

Eastern
Mediterranean

-

Southeast Asia West Africa

Figure 1: Age-standardised prevalence of low back pain by country for male and female sexes combined and all ages in 2020
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age-standardised rate of prevalence per 100000 was also
higher in females (9330; 95% UI 8370-10 500) compared
with males (5520; 4930-6190). Prevalence and YLDs
increased with age, with peak prevalence rates observed
at approximately 85 years of age (figure 2). Globally, the
age group 80-84 years had the highest YLD rate per
100000 (2440; 1470-3490).

Prevalence and YLD counts and age-standardised rates
per 100000 population in 2020, and corresponding
percentage changes between 1990 and 2020, for male and
female sexes combined, by GBD super-regions (central

40000 —— Female

—— Male

30000

20000+

10000

Prevalence (rate per 100000)

0 T T T T T T T T T
0 10 20 30 40 50 60 70 80 90

Age (years)

1
100

Figure 2: Global prevalence of low back pain by age and sex in 2020
Shaded areas represent 95% uncertainty intervals.

Europe, eastern Europe, and central Asia; high-income;
Latin America and Caribbean; north Africa and Middle
East; south Asia; southeast Asia, east Asia, and Oceania;
and sub-Saharan Africa), are presented in table 1. The
highest age-standardised rate of low back pain prevalence
per 100000 was observed in the central Europe, eastern
Europe, and central Asia super-region (11200; 95% UI
10100 to 12600), with the lowest age-standardised rate of
prevalence per 100000 observed in the southeast Asia,
east Asia, and Oceania super-region (5560; 4970 to 6260).
Similarly, the highest age-standardised rate of YLDs per
100000 was observed in the central Europe, eastern
Europe, and central Asia super-region (1250; 873 to 1620),
whereas the lowest age-standardised rate was observed in
the southeast Asia, east Asia, and Oceania super-region
(627; 433 to 809; table 1). A small decrease in the age-
standardised rates of prevalence between 1990 and 2020
was observed for all super-regions, except for the Latin
America and Caribbean super-region, which had a small
percentage increase of 1-9% (1-3 to 2-8). Countries of
the southeast Asia, east Asia, and Oceania super-region
presented the largest decrease (-14-5%; —15-4 to —13-4).
A similar pattern was seen for YLDs (table 1).

In 2020, 38-8% (95% UI 28-.7—47-0) of global YLDs
due to low back pain were attributable to exposure to
three modifiable GBD risk factors. Globally, and across
all ages and male and female sexes combined, 22-0%

Age-standardised prevalence (%)

Cases (millions)

2030

2040

2050

2030

2040

2050

Global

Andean Latin America
Australasia

Caribbean

Central Asia

Central Europe

Central Latin America
Central sub-Saharan Africa
East Asia

Eastern Europe

Eastern sub-Saharan Africa
High-income Asia Pacific
High-income North America
North Africa and Middle East
Oceania

South Asia

Southeast Asia

Southern Latin America
Southern sub-Saharan Africa
Tropical Latin America
Western Europe

Western sub-Saharan Africa

7-30% (6-52-8-21)
5.68% (5-10-6-38)
11-0% (9-65-12-5)
5-86% (5-20-6-52)
9.05% (8-01-10-1)
12:7% (11-4-14-3)
7-38% (6-54-8-34)
7-31% (6-51-8-23)
533% (4-77-6-01)
11-1% (9-95-12-4)
7-44% (6-63-8-29)
9-57% (8-45-10-8)
10-4% (9-83-11-1)
8:55% (7-59-9-60)
6-25% (5-46-7-04)
6-82% (6-04-7-78)
5.78% (5-13-6-53)
9-21% (8-17-10-4)
6:45% (5-73-7-26)
9.07% (8-01-10-2)
9-44% (8-41-10-6)
6-73% (5-97-7-55)

7:17% (6-38-8-08)
5-60% (5-02-6-30)
10-9% (9:58-12-4)
5.76% (5:10-6-41)
8-96% (7-92-10-1)
12:6% (11:3-14-2)
7-27% (6-43-8-23)
7-16% (6-36-8-08)
5-25% (4-68-5-93)
11-0% (9-83-12-3)
7-30% (6:48-8-14)
9-46% (8-34-10-7)
10-4% (9:76-11-0)
8-38% (7-41-9-43)
6:12% (5-33-6-91)
6-70% (5-91-7-66)
5-68% (5:04-6-43)
9-13% (8-10-10-3)
6-40% (5-67-7-21)
8-96% (7-89-10-1)
9:39% (8-34-10-6)
6:59% (5-80-7-39)

7-08% (6-28-7-99)
5-53% (4-96-6-24)
10-9% (9:50-12-4)
5-66% (4-99-6-32)
8-88% (7-84-9-98)
12:5% (11-2-14-2)
7:17% (6-36-8-13)
7:04% (6-24-7-96)
5-16% (4-58-5-84)
10-9% (9:74-12:3)
7:18% (6:36-8-02)
9-38% (8-27-10-6)
10-3% (9-68-11-0)
8:25% (7-28-9-29)
5:98% (519-6-76)
6-61% (5-80-7-57)
5-59% (4-96-6-34)
9-06% (8:03-10-2)
6-35% (5-62-7-20)
8-87% (7-79-10-0)
934% (8-28-10-5)
6-45% (5-64-7-25)

707 (638-788)
4-37 (3-90-4-89)
4-61 (4-11-5-16)
338 (3-04-3.71)
9-45 (8-40-10-6)

20-0 (17:9-22°3)
22-4 (20-0-25-1)
8-84 (7-80-9-82)
116 (104-129)
32:4(289-36-2)
277 (24-6-307)
26-6 (23-8-29-4)
532 (49:7-56-3)
61-6 (54-7-69-4)
0-848 (0-734-0-954)
138 (123-156)
49-1(44-1-551)
7-80(6-98-8.71)
5-48 (4-90-6-11)
25.5(22:6-28.5)
60-4 (53-3-66-8)
286 (25-2-32-0)

785 (710-872)
511 (4-50-5-73)
5:09 (4-51-5.70)
3-65 (3-29-4-00)

10-6 (9:45-11-9)
19-2 (17:4-213)
24-9 (22:2-27-9)
11.7 (10-2-12.9)
120 (108-135)
32:1(28-6-36-0)
37-1(32:9-41-4)
257 (23:0-28-4)
55-8 (52:5-59-7)
72-4 (64-7-81.0)
1.08 (0-934-1-21)
159 (143-175)
56-6 (51-1-62-7)
834 (7-49-9-29)
6:50 (5-83-7-27)
273 (24-4-30'5)
617 (54-8-68-2)
383 (33-6-42-9)

843 (759-933)
574 (4-99-6-52)
549 (4-83-6-21)
3-80(339-4-23)

116 (10-3-13-0
18.0 (16-3—20»0
265 (23-5-29-9
14-9 (13-0-167
116 (104-129)
313(27-8-35-2)
482 (42:2-54-3)
24-0 (21-6-26-6)
57:0 (53-4-61-4)
81-8(72:7-91-9)
134 (1-14-1-53)
176 (158-191)
61:9 (55:5-68-4)
8.63(7:72-9-58)
749 (6:71-8-42)
28-2(25:3-31-3)
61-4 (54-4-677)
50-1 (44-1-56-9)

)
)
)
)

Data in parentheses are 95% uncertainty intervals. Region numbers do not sum to the global prevalence due to rounding.

Table 2: Age-standardised prevalence and cases of low back pain projections to 2030, 2040, and 2050, globally and by region, male and female sexes combined
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Figure 3: Decomposition of projected change in the number of prevalent low back pain cases between 2020

and 2050
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(20-4-23-4) of YLDs were attributable to occupational
ergonomic factors, 12-5% (3-1-21-5) to smoking, and
11-5% (1-4-20-9) to high BMI. These represent a total of
194 YLDs (137-261) per 100000 population attributed to
occupational risks; 110 (29-192) to smoking, and 102
(11-195) to high BMI. The risk of low back pain attributed
to smoking was highest among middle-aged (ie,
50-69 years of age) males (28-8%; 7-5-48-9) and lowest
among females aged 15-49 years (5-7%; 1-3-10-3),
whereas the risk attributed to occupational ergonomic
factors was highest among younger (ie, 15-49 years of
age) male adults (34-3%; 31-9-36-6) and lowest among
females 70 years of age or older (4-9%; 3-8-6-0). The
risk of low back pain attributed to high BMI was,
however, highest among females aged 50-69 years
(14-5%; 1-8-26-2) and lowest among younger (ie,
1549 years) males (9-8%; 1-2-17-5).

Based on forecasted changes in population, in 2050
there will be 843 million (95% UI 759-933) individuals
worldwide with low back pain (table 2) or an increase in
total cases of 36-4% (29-9-43-2) globally (figure 3). The
projected increase in number of cases globally was
similar among males and females (appendix p 30). While
most regions had a greater than 25% projected increase
in cases between 2020 and 2050, central Europe, eastern
Europe, and high-income Asia Pacific had a total
projected decrease in cases over that period (table 2). A
decomposition analysis by region and globally showed
the greatest contribution of population growth, followed

by population ageing, to the projected increase in
number of cases by 2050 (figure 3). This was true for all
regions except for east Asia, south Asia, tropical Latin
America, southern Latin America, and the Caribbean; in
these regions, the greatest contribution to the projected
increase in number of cases appeared to come from
population ageing.

Discussion

This report presents estimates of low back pain
prevalence and burden at global, regional, and national
levels. In 2020, there were more than half a billion
prevalent cases of low back pain worldwide, representing
7-7% of all YLDs and thus the greatest contribution to
the world’s burden of disability. By 2050, a 36-4% increase
in total number of cases of low back pain is expected
globally, with the most substantial increases expected to
be seen in Asia and Africa. Decomposition analyses
show that most of the increase in prevalence will be
driven by population growth, except in some regions
where population ageing seems to be the main reason
for the rise in the number of low back pain cases by 2050.

The high rate of low back pain prevalence observed in
all regions globally could have some important social and
economic consequences, especially considering the
substantial cost of care for this condition. For instance,
from 2012 to 2014, the direct aggregate costs for all
individuals with a spine condition in the USA were
US$315 billion,” with a substantial proportion of costs
attributed to surgical procedures. Moreover, prescription
medications for spine conditions in Australia showed a
marked rise in the past years, with opioids becoming the
most commonly prescribed class of drugs for low back
pain.” Opioids are now well recognised to be responsible
for important adverse health events, including high rates
of addiction, accidental overdose, and death,” resulting
in additional costs to the individual and society due to
medical care for opioid abuse and loss of productivity.®
While somewhat speculative, it is possible that improving
access to effective non-pharmacological care for low back
pain might reduce some of the impact of the opioid
epidemic.

A further societal and economic impact of low back
pain stems from its high prevalence and substantial
burden in working-age people—a problem certainly not
exclusive to high-income countries. An average of
100 days absent from work per person per year were due
to low back pain in Brazil, with productivity losses
equating to 79% of the US$2-2 billion cost of low back
pain.” In the USA, 15-4% of the workforce report an
average of 10- 5 lost workdays per year due to chronic low
back pain. This is equivalent to approximately 264 million
workdays lost.”” On top of absenteeism from work, low
back pain might force workers to retire prematurely.”
People who retire early because of low back pain have
substantially less total wealth and income-producing
assets than those who remain in full-time employment.”

www.thelancet.com/rheumatology Vol 5 June 2023
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Therefore, more emphasis should be given to integrated
and early return to work interventions. As suggested in
the literature, these interventions should include those
based around cognitive behavioural therapy principles,
problem-solving  skills, and ergonomics, with
involvement at the supervisor level. These interventions
should lead to fewer disability days, higher rates of and
earlier return to work, and reductions in use of health
care.*** Moreover, initiatives that focus on work
environments involving manual labour, and those in low-
income and middle-income countries, are urgently
needed.

We have seen a modest decrease from 1990 in the age-
standardised rate of prevalence and YLDs of low back
pain. While our data cannot be used to ascertain the
reason for the decrease, it is possible that it represents a
shift in the incidence of low back pain perhaps due to
changes in manual labour or increased recovery. It is
important to remember, however, that low back pain
remains the main contributor to disability worldwide,
and global strategies to reduce the number of new
episodes of low back pain and its associated disability are
key. Nevertheless, there is scarce evidence supporting
prevention strategies for low back pain, especially in
specific populations such as older patients, or those
targeting low-income and middle-income countries.
Focused solutions include public health prevention
strategies, particularly those that are affordable in and
relevant to low-income and middle-income countries,
and will first need widespread testing and implementation.

Challenges in addressing the burden of low back pain
in both high-income countries and low-income and
middle-income countries are different. Aligning health
care to adhere to clinical guidelines to reduce excessive
opioid use and unnecessary and costly surgical
treatments is imperative. As treatment effectiveness data
come nearly exclusively from high-income countries, the
cultural suitability of guideline recommendations for
low-income and middle-income countries is not known.
The treatment of low back pain in high-income countries
is likely to be influenced by access to health care,
governing payment models that include health insurance,
and health promotion campaigns.

Our results show that the prevalence of low back pain
increases with age, with a peak rate observed at
approximately 85 years of age. It is known from previous
research that, compared with younger adults, older
adults are more likely to be severely incapacitated by low
back pain, with loss of mobility and independence,
leading to greater care needs.” In fact, one-fifth of older
adults with low back pain report difficulties in caring for
themselves at home or participating in family and social
activities.”® Older people are also more likely to report
poorer outcomes and slower recovery” when compared
with younger adults. As the population ages, the
inclusion of targeted and specific management
recommendations for the older population, which take

www.thelancet.com/rheumatology Vol 5 June 2023

into consideration age-relevant clinical outcomes (ie,
institutionalisation, falls, mobility), preferences, and
acceptability is essential in decreasing the burden of low
back pain globally. An important and global initiative, the
WHO Integrated Care for Older People (ICOPE)
approach, grounded on the healthy ageing model,
highlights the need to increase intrinsic musculoskeletal
health capacity in older people, offering guidance for the
assessment and management of the older patient in
primary care.”®

Estimates show that among those available in the GBD
study, three modifiable factors play an important role in
the global burden of low back pain. Nearly one-quarter of
YLDs due to low back pain were attributed to occupational
ergonomic factors, which can include prolonged sitting
or standing, bending, or lifting. As previously discussed,
low back pain forces more people out of the workplace
than any other chronic health condition.” Work exposures
to lifting, bending, awkward postures, vibration, and
tasks considered physically demanding are associated
with an increased risk of developing low back pain;
however, independent causal relationships have not been
demonstrated.”* Globally, 12-5% and 11-5% of YLDs
due to low back pain were attributed to the lifestyle
factors smoking and elevated BMI, respectively. Although
both smoking” and obesity” have been shown to be
associated with the occurrence of low back pain and the
development of persistent low back pain, the specific
causal mechanisms for these associations remain
uncertain. Likewise, we lack evidence on the effectiveness
of preventive strategies targeting these two risk factors.

Strengths of this systematic analysis include
adjustment of data to increase comparability between
disparate sources, and capability of DisMod-MR 2.1 to
leverage information from data-rich locations to inform
estimates where no data are available. The current
analyses also include, for the first time, prevalence
projections to 2050 and the relative contribution of GBD
risk factors to the burden of low back pain.

Limitations include the heterogeneous nature of input
data, which reported low back pain based on a wide
range of case definitions and recall periods. Although
regression methods produce adjustments to make data
sources with disparate case definitions more comparable,
these methods additionally introduce uncertainty and
rely on generalisation from a limited number of studies
that provide data on different case definitions. This issue
was compounded by relatively few predictive covariates
in our models, as the relationship between low back pain
prevalence and other potential risk factors is not well
quantified. Lastly, our projections have not accounted for
the impact of COVID-19 on the prevalence and burden of
low back pain, including worsened occupational
ergonomic factors, decreased access to treatment, or
higher mortality in older adults.

Challenges persist in obtaining primary country-level
data on low back pain prevalence, especially in

e323



Articles

For the musculoskeletal survey
questionnaire see https://
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low-income countries. This is mainly due to data sparsity,
difficulties in collecting representative samples, and
countries having restricted data-sharing policies. Data
sparsity can increase the influence of granular high-
income data (such as US claims data), which can unduly
impact global age and time patterns. This lack of primary
data limits the ability to draw strong inference from any
regional and country-level variations. The Surveillance
Task Force of the Global Alliance for Musculoskeletal
Health has identified collections of national
musculoskeletal burden data from low-income and
middle-income countries as a priority and have developed
and field-tested a musculoskeletal survey questionnaire.”
While our estimates benefited from the inclusion of
multi-country surveys such as the World Health and
COPCORD surveys, the collection of additional and
standardised primary data in these regions remains a
high priority. Finally, we acknowledge that our estimates
for many countries are based on modelled rather than
observed data.” Although we recognise it would be ideal
to have primary-level data from every country, and using
standardised methodology, this is unlikely to be achieved.
By using statistical adjustments for key covariates and
harmonisation of between-study heterogeneity by
formally using a reference definition, our modelled data
provide the most accurate estimates of global prevalence
and burden of low back pain.

In conclusion, in 2020, there were more than half a
billion prevalent cases of low back pain worldwide, and
by 2050 this is projected to increase to more than
800 million prevalent cases. Age-standardised rates have
decreased slightly over the past three decades, but case
numbers continue to rise because of population growth
and ageing, particularly in Asia and Africa. Low back
pain remains the leading cause of years lived with
disability globally. Prevalence and vyears lived with
disability due to low back pain increase with age, peaking
at 85 years, and compromise the prospect of healthy
ageing. Our results highlight the urgent need for more
and high-quality primary country-level data on both
prevalence and severity distributions to improve accuracy
and monitor change as health policy and high-value care
are implemented.
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