
Despite these strengths, there were limitations. The functional
domains in GBD 2010 refer to body functions and structures
(eg, vision) as well as more complex human operations (eg,
mobility). They do not refer to broader aspects of life such as
participation, well-being, carer burden and economic impact. It
is important that burden of disease estimates are supplemented
with this information to consider the full impact of a condition
in a population.

There was considerable methodological variation between
studies, especially relating to the prevalence period and case def-
inition used. Researchers are encouraged to adopt recent recom-
mendations on defining LBP in epidemiologic studies to assist
future reviews, enable comparisons between countries, and
improve our understanding of LBP.12 45

While using the MEPS study had the advantage of estimating
the distribution of severity while taking comorbidity into
account, it also had limitations. There is likely to have been
some level of recall bias despite there being three follow-up
points per year. Also, MEPS may not be representative of the
health state experience for LBP across the globe. In low-income
and middle-income countries, where services for the prevention
and management of LBP are less extensive as in the USA, the
health state experience could be different.

Suggested further research
There is a clear need for further research on the natural history
of LBP. Long-term longitudinal studies that include people from
the general population would provide important information on
the average duration, and severity of disability over the course
of an episode of LBP. Incorporating this research with pain
diaries to track the daily patterns of pain and disability would
add greater depth to this research. With expanding and ageing
populations in many low-income and middle-income countries,
the enormous burden from LBP in these areas will grow signifi-
cantly over coming decades. There is an urgent need to increase
our understanding, and attempt to mitigate the growing burden
of LBP in these areas.

CONCLUSION
Globally, LBP causes more YLD than any other condition.
Governments, health service and research providers and donors
need to pay far greater attention to the burden that LBP causes
than what they have done previously. Further research is
urgently needed to better understand the predictors and clinical
course of LBP across different settings, and the ways in which
LBP can be prevented and better managed.

Author affiliations
1University of Queensland, School of Population Health, Herston, Queensland,
Australia
2Department of Rheumatology, University of Sydney Institute of Bone and Joint
Research, Royal North Shore Hospital, St Leonards, New South Wales, Australia
3Australian Health Workforce Institute, University of Melbourne, Parkville, Victoria,
Australia
4University of Sydney, School of Public Health, Camperdown, New South Wales,
Australia
5Department of Rheumatology, Royal Cornwall Hospital, Truro, UK
6National Centre for Epidemiology and Population Health, The Australian National
University, Canberrra, Australian Capital Territory, Australia
7Genetics and Population Health Division, Queensland Institute of Medical Research,
Brsibane, Queensland, Australia
8School of Population Health, University of Queensland, Herston, Queensland,
Australia
9Department of Rheumatology, Northern Clinical School, Sydney Medical School,
University of Sydney, Royal North Shore Hospital, St Leonards, New South Wales,
Australia
10School of Population Health, University of Queensland, Seattle, Washington, USA

11Institute for Health Metrics and Evaluation, University of Washington, Seattle,
Washington, USA
12Department of Epidemiology and Preventive Medicine, School of Public Health and
Preventive Medicine, Monash University, Mebourne, Victoria, Australia
13Monash Department of Clinical Epidemiology, Cabrini Institute and Monash
University, Mebourne, Victoria, Australia

Acknowledgements We would like to thank the following individuals who were
kind enough to provide us with data upon request: Professor Fereydoun Davatchi,
Dr Arash Tehrani, Dr Rowsan Ara, and Professor Atiqul Haq. Additionally, we are
thankful to Dr Rungthip Puntumetakul, Melinda Protani, and Dr Rumna De for their
involvement in testing of the risk of bias tool. The MSK LBP Expert Group was
comprised of the following individuals: Rachelle Buchbinder, Damian Hoy, Peter
Brooks, Lyn March, Anthony Woolf, and Fiona Blyth. The GBD Core Team members
included on this paper are: Christopher Murray and Theo Vos.

Contributors All authors had substantial contribution to: conception and design,
or analysis and interpretation of data; drafting the article or revising it critically for
important intellectual content; and final approval of the version to be published.

Funding Supported by the Bill and Melinda Gates Foundation (to Dr Hoy and Prof
Vos), the Australian Commonwealth Department of Health and Ageing (to Dr Smith
(University of Sydney, Institute of Bone and Joint Research) and Prof March), the
Australian National Health and Medical Research Council (Postgraduate Scholarship
569772 to Dr Hoy and Practitioner Fellowships 334010 (2005–2009) and 606429
(2010–2014) to Prof Buchbinder, and the Ageing and Alzheimers Research
Foundation (Asst Prof Blyth).

Competing interests None.

Provenance and peer review Not commissioned; externally peer reviewed.

REFERENCES
1 Andersson GB. Epidemiology of low back pain. Acta Orthop Scand Suppl

1998;281:28–31.
2 Dionne CE, Dunn KM, Croft PR. Does back pain prevalence really decrease with

increasing age? A systematic review. Age Ageing 2006;35:229–34.
3 Rapoport J, Jacobs P, Bell NR, et al. Refining the measurement of the economic

burden of chronic diseases in Canada. Chronic Dis Can 2004;25:13–21.
4 Deyo RA, Cherkin D, Conrad D, et al. Cost, controversy, crisis: low back pain and

the health of the public. Annu Rev Public Health 1991;12:141–56.
5 Lidgren L. The bone and joint decade 2000–2010. Bull World Health Organ

2003;81:629.
6 Steenstra IA, Verbeek JH, Heymans MW, et al. Prognostic factors for duration of

sick leave in patients sick listed with acute low back pain: a systematic review of
the literature. Occup Environ Med 2005;62:851–60.

7 Kent PM, Keating JL. The epidemiology of low back pain in primary care. Chiropr
Osteopat 2005;13:13.

8 Thelin A, Holmberg S, Thelin N. Functioning in neck and low back pain from a
12-year perspective: a prospective population-based study. J Rehabil Med
2008;40:555–61.

9 Murray CJ, Vos T, Lozano R, et al. Disability-adjusted life years (DALYs) for 291
diseases and injuries in 21 regions, 1990–2010: a systematic analysis for the
Global Burden of Disease Study 2010. Lancet 2013;380:2197–223.

10 World Health Organisation. The global burden of disease: 2004 update. Geneva:
World Health Organization, 2008.

11 Lopez AD, Mathers CD, Ezzati M, et al. Global Burden of Disease and Risk Factors.
New York, NY: Oxford University Press, 2006.

12 Hoy DG, March L, Brooks P, et al. Measuring the global burden of low back pain.
Best Pract Res Clin Rheumatol 2010;24:155–65.

13 Lozano R, Naghavi M, Foreman K, et al. Global and regional mortality from 235
causes of death for 20 age groups in 1990 and 2010: a systematic analysis for the
Global Burden of Disease Study 2010. Lancet 2013;380:2095–128.

14 Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability (YLDs) for 1160
sequelae of 289 diseases and injuries 1990–2010: a systematic analysis for the
Global Burden of Disease Study 2010. Lancet 2013;380:2163–96.

15 Salomon JA, Vos T, Hogan DR, et al. Common values in assessing health outcomes
from disease and injury: disability weights measurement study for the Global
Burden of Disease Study 2010. Lancet 2013;380:2129–43.

16 Lim SS, Vos T, Flaxman AD, et al. A comparative risk assessment of burden of
disease and injury attributable to 67 risk factors and risk factor clusters in 21
regions, 1990–2010: a systematic analysis for the Global Burden of Disease Study
2010. Lancet 2013;380:2224–60.

17 Cross M, Smith E, Hoy D, et al. The global burden of rheumatoid arthritis: estimates
from the Global Burden of Disease 2010 study. Ann Rheum Dis 2014. Published
Online First 18 Feb. doi:10.1136/annrheumdis-2013-204627.

18 Cross M, Smith E, Hoy D, et al. The global burden of hip and knee osteoarthritis:
estimates from the Global Burden of Disease 2010 study. Ann Rheum Dis 2014.
Published Online First 19 Feb 2014. doi:10.1136/annrheumdis-2013-204763.

Hoy D, et al. Ann Rheum Dis 2014;73:968–974. doi:10.1136/annrheumdis-2013-204428 973

Clinical and epidemiological research

 on N
ovem

ber 25, 2020 by guest. P
rotected by copyright.

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/annrheum

dis-2013-204428 on 24 M
arch 2014. D

ow
nloaded from

 

http://ard.bmj.com/


19 Hoy D, March L, Brooks P, et al. The global burden of low back pain: estimates
from the Global Burden of Disease 2010 study. Ann Rheum Dis 2014; in press.

20 Hoy D, March L, Woolf A, et al. The global burden of neck pain: estimates from the
Global Burden of Disease 2010 study. Ann Rheum Dis 2014. Published Online First
30 Jan 2014. doi:10.1136/annrheumdis-2013-204431

21 Hoy D, Smith E, Blyth F, et al. Reflecting on the global burden of musculoskeletal
conditions: lessons learnt, next steps. Ann Rheum Dis 2014; in press.

22 Hoy D, Smith E, Cross M, et al. The global burden of musculoskeletal conditions for
2010: an overview of methods. Ann Rheum Dis 2014;73:982–9.

23 Sanchez-Riera L, Carnahan E, Vos T, et al. The global burden attributable to low
bone mineral density. Ann Rheum Dis 2014. Published Online First 1 Apr 2014.
doi:10.1136/annrheumdis-2013-204320

24 Smith E, Hoy D, Cross M, et al. The global burden of gout: estimates from the
Global Burden of Disease 2010 study. Ann Rheum Dis 2014. Published Online First
3 Mar 2014. doi:10.1136/annrheumdis-2013-204647

25 Smith E, Hoy D, Cross M, et al. The global burden of other musculoskeletal disorders:
estimates from the Global Burden of Disease 2010 study. Ann Rheum Dis 2014. Published
Online First 3 Mar 2014. doi:10.1136/annrheumdis-2013-204680

26 Hoy DG, Brooks P, Blyth F, et al. The epidemiology of low back pain. Best Pract Res
Clin Rheumatol 2010;24:769–81.

27 Hoy D, Bain C, Williams G, et al. A systematic review of the global prevalence of
low back pain. Arthritis Rheum 2012;64:2028–37.

28 Hoy D, Brooks P, Woolf A, et al. Assessing risk of bias in prevalence studies:
modification of an existing tool and evidence of interrater agreement. J Clin
Epidemiol 2012;65:934–9.

29 Gunzelmann T, Schumacher J, Brahler E. The prevalence of pain in the elderly
German population: Results of population-based studies with the Giessen Subjective
Complaints List (Giessener Beschwerdebogen GBB). Schmerz 2002;16:249–54.

30 Kohlmann T, Deck R, Raspe H. Prevalence and severity of back pain in Lubeck.
Aktuelle Rheumatol 1995;20:99–104.

31 Neuhauser H, Ellert U, Ziese T. [Chronic back pain in the general population in
Germany 2002/2003: prevalence and highly affected population groups].
Gesundheitswesen 2005;67:685–93.

32 World Health Organisation. World Health Surveys. 2012. [cited; http://www.who.int/
healthinfo/survey/en/index.html

33 Australian Bureau of Statistics. Australian National Health Surveys. 2012. [cited;
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4364.0

34 Australian Bureau of Statistics. Australian Surveys of Disability, Ageing and Carers.
[cited; http://www.abs.gov.au/ausstats/abs@.nsf/mf/4430.0

35 US National Institutes of Health. US National Health Information surveys. [cited;
http://www.cdc.gov/nchs/nhis.htm

36 US Centres for Disease Control and Prevention. National Health and Nutrition
Examination Survey. [cited; http://www.cdc.gov/nchs/nhanes.htm

37 Agency for Healthcare Research and Quality. United States Medical Expenditure
Panel Survey 2000–2009. Rockville, United States: Agency for Healthcare Research
and Quality.

38 Murray CJL, Lopez AD. The global burden of disease: a comprehensive assessment
of mortality and disability from diseases, injuries and risk factors in 1990 and
projected to 2020. Boston: Harvard University Press, 1996.

39 Ahmadi B, Boschi-Pinto C, Lopez A, et al. Age standardization of rates: a new
WHO standard. Geneva: World Health Organisation, 2001.

40 Walker BF, Muller R, Grant WD. Low back pain in Australian adults: prevalence and
associated disability. J Manipulative Physiol Ther 2004;
27:238–44.

41 Cassidy JD, Carroll LJ, Côté P, et al. The Saskatchewan health and back pain survey:
The prevalence of low back pain and related disability in Saskatchewan adults.
Spine 1998;23:1860–7.

42 Goubert L, Crombez G, De Bourdeaudhuij I. Low back pain, disability and back pain
myths in a community sample: prevalence and interrelationships. Eur J Pain
2004;8:385–94.

43 Schmidt CO, Raspe H, Pfingsten M, et al. Back pain in the German adult
population: prevalence, severity, and sociodemographic correlates in a multiregional
survey. Spine 2007;32:2005–11.

44 Von Korff M. Studying the natural history of back pain. Spine 1994;19(18
Suppl):2041S–6S.

45 Dionne CE, Dunn KM, Croft PR, et al. A consensus approach toward the
standardization of back pain definitions for use in prevalence studies. Spine
2008;33:95–103.

974 Hoy D, et al. Ann Rheum Dis 2014;73:968–974. doi:10.1136/annrheumdis-2013-204428

Clinical and epidemiological research

 on N
ovem

ber 25, 2020 by guest. P
rotected by copyright.

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/annrheum

dis-2013-204428 on 24 M
arch 2014. D

ow
nloaded from

 

http://www.who.int/healthinfo/survey/en/index.html
http://www.who.int/healthinfo/survey/en/index.html
http://www.who.int/healthinfo/survey/en/index.html
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4364.0
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4364.0
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4430.0
http://www.abs.gov.au/ausstats/abs@.nsf/mf/4430.0
http://www.cdc.gov/nchs/nhis.htm
http://www.cdc.gov/nchs/nhis.htm
http://www.cdc.gov/nchs/nhanes.htm
http://www.cdc.gov/nchs/nhanes.htm
http://ard.bmj.com/


Online supplementary file 1: Systematic review search strategies for low back 

pain, GBD 2010 

Prevalence  

We searched Ovid MEDLINE, EMBASE, CINAHL, CAB abstracts, WHOLIS, and 

SIGLE databases for previous systematic reviews on the prevalence of low back pain 

(LBP) throughout the world and found six reviews published between 1980 and 2007 

(see Table S1.1).  Only two were published since the Year 2000 and of these, one was 

limited to LBP in the elderly [1], and one limited to LBP among adolescents [2]. The 

most recent global review of LBP prevalence across a broader age range was 

conducted by Walker and published in the Year 2000 [3]. This was based on studies 

published up to and including 1998.   

 

Table S1.1: Systematic reviews on the global prevalence of low back pain 

Authors Year Years in search Age group 

Volinn 1997 1980-95 All 

Loney et al 1999 1981-98 Adults 

Bressler et al 1999 1966-98 Elderly 

Walker 2000 1966-98 All 

Dionne et al 2006 1966-2004 Elderly 

Jeffries et al 2007 1984-2006 Adolescents 

 

For this GBD review,  Ovid MEDLINE, EMBASE, CINAHL, CAB abstracts, 

WHOLIS, and SIGLE databases were searched using the following terms: back pain, 

lumbar pain, back ache, backache, and lumbago individually and combined with each 

of the following terms: prevalence, incidence, cross-sectional, and epidemiology. 

Ovid MEDLINE and EMBASE were also searched using the following search string: 



(back pain OR lumbar pain OR back ache OR backache OR lumbago) AND "[country 

name]". In addition, the reference lists of full papers from the original search were 

examined and any eligible titles were added to the search. Inclusion criteria were: 

 

 Published or unpublished studies 

 Population-based studies  

 Studies on humans   

 Studies from 1980-2009 

 Studies of any region or country of the world 

 Studies of urban and/or rural populations 

 Studies of males and/or females 

 Studies of any age group  

 Studies published in any language.   

 

Exclusion criteria were: 

 

 A: Studies clearly not representative of the national population e.g. judo athletes, 

pregnant women, miners, or military 

 B: Studies that were not population-based e.g. hospital or clinic-based studies 

 C: Studies that provided no prevalence or incidence data e.g. a commentary piece 

or risk factor analysis 

 D: Studies on a specific type of low back pain e.g. vertebral fractures 

 E: Studies with a sample size less than 150 

 F: Reviews. 

 



The electronic database search yielded 8,732 studies (Figure S1.1). Irrelevant titles 

(n=7,927) were excluded leaving 805 eligible titles. Of these, 141 abstracts met the 

inclusion criteria. An additional 20 eligible papers were identified from inspection of 

the reference lists of included papers. Of these, full text articles of nine could not be 

located. Thus, in total, 152 papers met the inclusion criteria and were retrievable. One 

paper contained data from 18 country studies [4], and another from two country 

studies [5]. Thus, there were 170 studies in total, and these consisted of 1139 

estimates. Of these, 37 studies (22%) were rated as having a low risk of bias (415 

estimates), 85 (50%) a moderate risk of bias (482 estimates), and 48 (28%) a high risk 

of bias (242 estimates).  

 

A major challenge in synthesising these data was the extent of between-study 

methodological heterogeneity, particularly relating to the prevalence period and case 

definition, namely the minimum episode duration, the anatomical location, and 

whether or not cases had to experience activity limitation. In an initial attempt to deal 

with this heterogeneity, high risk of bias estimates (n=242) were excluded leaving a 

total of 897 estimates from 122 studies. Estimates with a prevalence period greater 

than one year were then excluded, which left 792 estimates (118 studies). The data 

were then checked for outliers and 12 estimates (from one study) were removed. This 

was a German study [6] - it contained outlier data (point prevalence ranging from 

77% to 92% in elderly Germans), and estimates (point prevalence ranging from 20% 

to 50%) that were more consistent with most other studies were available in two 

further German studies of equal or lower risk of bias [7, 8]. 

 



This left a total of 117 studies (from 100 papers) and 780 estimates, which were from 

47 countries (Table S1.2 and S1.3). All studies had cross-sectional designs, and 

ascertained data through an interview or self-completed questionnaire. The majority 

of studies included both genders, a broad age range in the adult population, and both 

urban and rural populations.  

 

Figure S1.1: Steps taken in the systematic review for low back pain prevalence 

data.   

 

†
Article did not exist (n=2); journal was no longer in circulation and attempts at 

retrieving the article through a Document Delivery service and/or directly from the 

author were unsuccessful (n=7). 

 

805 eligible titles 

161 eligible abstracts 

152 papers  
 

281 unsuitable – exclusion A  
80 unsuitable – exclusion B 
233 unsuitable – exclusion C 
20 unsuitable – exclusion D 
15 unsuitable – exclusion E 
15 unsuitable – exclusion F 

Abstracts 
screened for 

eligibility 

8732 References from 
MEDLINE, EMBASE, CINAHL, CAB, 

WHOLIS, SIGLE, Reference lists 

Unable to locate 9 articles†  

170 studies (1139 estimates)
 

122 studies (897 estimates)
 

Plus 18 repeat studies in two 
papers 

Excluded 48 high risk of bias 
studies (242 estimates) 

118 studies (792 estimates)
 

Excluded 4 studies with 
prevalence period >one year 

(105 estimates) 

Excluded 1 outlier study (12 
estimates) 

117 studies (780 estimates)
 



Table S1.2: Countries with eligible studies retrieved from prevalence systematic 

review  

Country Estimates % 

Australia 22 2.82 

Bangladesh 24 3.07 

Belgium 11 1.41 

Brazil 19 2.43 

Canada 18 2.30 

China 10 1.28 

China, Hong Kong SAR 13 1.66 

Colombia 1 0.13 

Croatia 10 1.28 

Cuba 2 0.26 

Czech Republic 1 0.13 

Denmark 98 12.55 

Egypt 9 1.15 

Finland 62 7.94 

France 7 0.90 

Germany 72 9.22 

Greece 5 0.64 

Hungary 3 0.38 

Iceland 2 0.26 

India 5 0.64 

Indonesia 4 0.51 

Iran (Islamic Republic of) 36 4.61 

Israel 2 0.26 

Italy 3 0.38 

Japan 1 0.13 

Kuwait 1 0.13 



Lebanon 1 0.13 

Malaysia 2 0.26 

Mexico 13 1.66 

Netherlands 16 2.05 

New Zealand 4 0.51 

Nigeria 25 3.20 

Norway 11 1.41 

Philippines 2 0.26 

Saudi Arabia 2 0.26 

Singapore 28 3.59 

South Africa 1 0.13 

Spain 21 2.69 

Sudan 5 0.64 

Sweden 33 4.23 

Switzerland 22 2.82 

Thailand 1 0.13 

Turkey 19 2.43 

Ukraine 1 0.13 

United Kingdom 117 14.98 

United States of America 14 1.79 

Viet Nam 1 0.13 

Total 780 100 

 

Table S1.3: Eligible papers retrieved from prevalence systematic review (n=100) 

1. Al-Arfaj, A. S., S. S. Al-Saleh, et al. (2003). "How common is back pain in Al-Qaseem region." Saudi Medical 
Journal 24(2): 170-3. 

2. Al-Awadhi, A. M., S. O. Olusi, et al. (2004). "Musculoskeletal pain, disability and health-seeking behavior in adult 

Kuwaitis using a validated Arabic version of WHO-ILAR COPCORD Core Questionnaire." Clinical and 
Experimental Rheumatology 22(2): 177-183. 

3. Andersson, H. I., G. Ejlertsson, et al. (1993). "Chronic pain in a geographically defined general population: Studies of 

differences in age, gender, social class, and pain localization." Clinical Journal of Pain 9(3): 174-182. 

4. Balague, F., M. Nordin, et al. (1994). "Non-specific low-back pain among schoolchildren: a field survey with analysis 

of some associated factors." Journal of Spinal Disorders 7(5): 374-9. 

5. Ballina Garcia, F. J., R. Hernandez Mejia, et al. (1994). "Epidemiology of musculoskeletal complaints and use of 

health services in Asturias, Spain." Scand J Rheumatol 23(3): 137-41. 



6. Bergman, S., P. Herrstrom, et al. (2001). "Chronic musculoskeletal pain, prevalence rates, and sociodemographic 

associations in a Swedish population study." J Rheumatol 28(6): 1369-77. 
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10. Brage, S. and E. Laerum (1999). "Low back disorders in Norway - An epidemiological description." Tidsskrift for 
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Additional information was then derived from the World Health Surveys (50 

countries, 1495 data points) [9]; Australian National Health Surveys (1995, 2001, 

2003/04 and 2007/08; 43 data points) [10]; Australian Surveys of Disability, Ageing 

and Carers (2003 and 2009; 41 data points) [11]; and the US National Health 

Information surveys (2001-2008, 168 data points) [12] and NHANES (2009; 20 data 

points) [13].  

 

Incidence  

Ovid MEDLINE, EMBASE, CINAHL, CAB abstracts, WHOLIS, and SIGLE 

databases were searched using the following terms: back pain, lumbar pain, back 

ache, backache, and lumbago individually and combined with each of the following 

terms: incidence, cohort study, and longitudinal study. Searches were limited to 

studies from 1980 to 2009 and had no language limits. Reference lists of full papers 

of eligible abstracts from the original search were examined and any eligible titles 

were added to the search.   

 

Inclusion and exclusion criteria were the same as those of the prevalence systematic 

review. There were 1485 results. The titles were examined for eligibility and 1303 

were excluded. Duplicates were removed (n=41) and the abstracts of the remaining 

titles (n=141) were further examined for eligibility and those abstracts not relevant 

were excluded (n=126). Similar to the prevalence review, the most common reasons 

for exclusion of abstracts were that they referred to studies that were clearly not 

representative of the national population, or they contained no incidence data (Table 

S1.4).  



 

Table S1.4: Exclusion of abstracts in low back pain incidence systematic review 

Exclusion criteria Frequency 

A: Studies clearly not representative of the national population e.g. judo athletes, 

pregnant women, miners, or military 43 

B: Studies that were not population-based e.g. hospital or clinic-based studies 26 

C: Studies that provided no prevalence or incidence data e.g. a commentary piece or 

risk factor analysis 51 

D: Studies on a specific type of low back pain e.g. vertebral fractures 1 

E: Studies with a sample size less than 150 1 

F: Reviews 4 

Total 126 

 

The full papers of the eligible abstracts were downloaded for all abstracts except two, 

which could not be located (Figure S1.2). The reference list for included studies is 

shown in Table S1.5. 

 

Key and unadjusted results 

There were few studies on incidence and substantial heterogeneity between them. 

Incidence of a first-ever episode of LBP (regardless of activity-limitation) was 

measured in five studies. Three of the studies measured one-year incidence, which 

ranged from 6.3% to 15.4% (mean: 9.7%) [14-16]; one measured two-year incidence 

(17.8%) [17], and one measured three-year incidence (18.1%) [18]. The mean one-

year incidence from the five studies was 8.8%. None of the studies measured 

incidence of a first-ever episode of activity-limiting LBP, which is likely to be 

somewhat lower than the incidence of a first-ever episode of any LBP. 

 



Six studies measured the incidence of an episode of LBP, and included both first-ever 

and recurrent episodes. One of the six studies measured the incidence of an episode 

that lasted or was expected to last greater than six months – annual incidence was 

4.3% [19]. Of the remaining five studies, the annual incidence of any episode of LBP 

(regardless of activity-limitation) ranged from 1.5% to 45% (mean: 18.6%) [15, 20-

23]. Two studies measured the incidence of activity-limiting LBP. The one-year 

incidence of activity-limiting LBP ranged from 15.9% to 18.4% (mean: 17.2%) [24, 

25]. 

 

All retrieved incidence studies counted the number of people as the numerator rather 

than number of incident episodes. To account for those people who have more than 

one episode per year, the mean incidence of activity-limiting LBP (17.2%) would 

need to be multiplied by the average number of episodes of activity-limiting LBP a 

person with activity-limiting LBP will experience per year. Thus, the literature was 

searched for data on the recurrence of activity-limiting LBP. 

 

Again, there was considerable methodological variation between study populations. 

Most studies were clinic-based, and some were occupational studies. Thus, they are 

unlikely to be representativeness of the general population; however, these were 

included in the absence of general population data. There is also vast variation in 

relation to what constitutes recurrence. Some studies define recurrence as time off 

work, some as any LBP, and others as activity-limiting LBP. Variation also exists in 

relation to the time that a case has to be pain and/or disability-free between episodes, 

and the time that a case has to have had pain and/or disability in their current episode 

before it is counted.  



 

Seven studies were found that measured recurrence of any LBP. At one year from 

recovery, the proportion of people who had a recurrence ranged from 33% to 79% 

(mean: 60.3%; median: 62.3%) [20, 26-30]. For GBD 2010, recurrence was defined 

as a repeat episode of activity-limiting LBP. Only one study was found on recurrence 

of activity-limiting LBP. Trends from this indicated that approximately 20% of cases 

have a recurrent episode by one year, 27% by two years, and 33% by five years [31]. 

In this study, recurrence was defined as being unable to perform one’s usual daily 

activities for more than one day.   

 

Two studies were found that reported the average number of recurrences for any LBP 

(i.e., both activity-limiting and non-activity-limiting). One study reported 1.59 

recurrences per year [27], and the other reported 0.62 per year [32]. These averages 

reflect the mean number of recurrences for all cases irrespective of whether they have 

a recurrence. All of these studies were clinic-based. Data on the average number of 

recurrences of activity-limiting LBP was not found, and consequently, incidence was 

unable to be used in the burden estimates.  

 



Figure S1.2: Steps taken in the systematic review for low back pain incidence 

data.   

 

 

Table S1.5: Eligible studies retrieved from incidence systematic review (n=13) 

1. Al-Awadhi AM, Olusi SO, Al-Saeid K, Moussa M, Shehab D, Al-Zaid N, et al. Incidence of musculoskeletal pain 

in adult Kuwaitis using the validated Arabic version of the WHO-ILAR COPCORD core questionnaire. Annals of 

Saudi Medicine. 2005;25(6):459-62. 

2. Biering-Sorensen, F. (1982). "Low back trouble in a general population of 30-, 40-, 50-, and 60-year-old men and 

women. Study design, representativeness and basic results." Danish Medical Bulletin 29(6): 289-299. 

3. Brattberg G. The incidence of back pain and headache among Swedish school children. Quality of Life Research. 

1994 Dec;3 Suppl 1:S27-31. 

4. Cassidy JD, Cote P, Carroll LJ, Kristman V. Incidence and course of low back pain episodes in the general 

population. Spine. 2005 Dec 15;30(24):2817-23. 

5. Croft PR, Papageorgiou AC, Thomas E, Macfarlane GJ, Silman AJ. Short-term physical risk factors for new 

episodes of low back pain. Prospective evidence from the South Manchester Back Pain Study. Spine. 1999 Aug 

1;24(15):1556-61. 

6. George C. The six-month incidence of clinically significant low back pain in the Saskatchewan adult population. 

Spine. 2002 Aug 15;27(16):1778-82. 

7. Haq S, Darmawan J, Islam N, Ahmed M, Banik S, Rahman A, et al. Incidence of musculoskeletal pain and 

rheumatic disorders in a Bangladeshi rural community: a WHO-APLAR-COPCORD study. International Journal 

of Rheumatic Diseases 2008;11:216-23. 

141 eligible titles
 

15 eligible abstracts

 

13 potentially eligible articles, but no 
articles were able to be utilized

 

43 unsuitable – exclusion A  
26 unsuitable – exclusion B 
51 unsuitable – exclusion C 
1 unsuitable – exclusion D 
1 unsuitable – exclusion E 
4 unsuitable – exclusion F 

Abstracts 
screened for 

eligibility 

1485 References from  
MEDLINE, EMBASE, CINAHL, CAB,  

WHOLIS, SIGLE, Reference lists 

Unable to locate 2 
articles 



8. Hestbaek L, Leboeuf-Yde C, Engberg M, et al. The course of low back pain in a general population: results from a 

5-year prospective study. J Manipulative Physiol Ther 2003;26:213–9. 

9. Jacob T, Zeev A. Are localized low back pain and generalized back pain similar entities? Results of a longitudinal 

community based study. Disability & Rehabilitation. 2006 Mar 30;28(6):369-77. 

10. Kopec JA, Sayre EC, Esdaile JM. Predictors of back pain in a general population cohort. Spine. 2003 Jan 

1;29(1):70-7; discussion 7-8. 

11. Mustard CA, Kalcevich C, Frank JW, Boyle M. Childhood and early adult predictors of risk of incident back pain: 

Ontario Child Health Study 2001 follow-up. American Journal of Epidemiology. 2005 Oct 15;162(8):779-86. 

12. Szpalski M, Gunzburg R, Balague F, Nordin M, Melot C. A 2-year prospective longitudinal study on low back 

pain in primary school children. European Spine Journal. 2002 Oct;11(5):459-64. 

13. Waxman R, Tennant A, Helliwell P. A prospective follow-up study of low back pain in the community. Spine. 

2000 Aug 15;25(16):2085-90. 

 

 

Duration and remission  

Ovid MEDLINE, EMBASE, CINAHL, CAB abstracts, WHOLIS, and SIGLE 

databases were searched using the following terms: back pain, lumbar pain, back 

ache, backache, and lumbago individually and combined with each of the following 

terms: duration, remission, cohort study, and longitudinal study. Searches were 

limited to studies from 1980 to 2009 and had no language limits. Reference lists of 

full papers of eligible abstracts from the original search were examined and any 

eligible titles were added to the search. Inclusion and exclusion criteria were the same 

as those of the prevalence systematic review, except Exclusion Criterion C referred to 

remission and duration studies not incidence or prevalence studies. There were 2109 

results. The titles of these results were examined for eligibility and 1921 were 

excluded. Duplicates were removed (n=50) and the abstracts of the remaining titles 

(n=138) were further examined for eligibility. All abstracts were excluded (n=138).  

 

The most common reason for exclusion of abstracts was that they contained no 

duration or remission data. Table S1.6 shows the distribution of exclusion across the 



exclusion criteria. While no studies were found that measured duration or remission 

of an episode of activity-limiting LBP in the general population, a number of studies 

were found that measured the remission of an episode of LBP presenting to primary 

care (see Figure S1.3, and Table S1.7). However, the information was later 

considered too weak to generalize to all regions of the world. 

 

Table S1.6: Exclusion of abstracts in low back pain duration and remission 

systematic review 

Exclusion criteria Frequency 

A: Studies clearly not representative of the national population e.g. judo athletes, 

pregnant women, miners, or military 9 

B: Studies that were not population-based e.g. hospital or clinic-based studies 18 

C: Studies that provided no remission or duration data e.g. a commentary piece or risk 

factor analysis 97 

D: Studies on a specific type of low back pain e.g. vertebral fractures 1 

E: Studies with a sample size less than 150 5 

F: Reviews 8 

Total 138 

 

Figure S1.3: Steps taken in the systematic review for low back pain duration and 

remission data.   



 

 

Table S1.7: Studies retrieved from duration/remission systematic review 
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Jun;16(3):223-32. 
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10. Thomas E, Silman AJ, Croft PR, Papageorgiou AC, Jayson MIV, Macfarlane GJ (1999) Predicting who develops 
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Mortality 

There was no consistent and conclusive evidence that LBP is associated with an 

increased risk of mortality compared with the general population. Zhu et al. found 

those with back pain had a greater overall mortality risk (hazards ratio = 2.03; 95% 

confidence interval: 1.14 to 3.60) and a greater risk for death from coronary heart 

disease than those without back pain [33]. However, in two further studies, no 

relationship was found between mortality and back pain [34, 35]. Similarly, no 

evidence was found on case fatality, and cause-specific mortality. Further research is 

needed in this area.  

 

  



Online supplementary file 2: Summary statistics for LBP case definition and 

prevalence period variations derived from systematic review and regression 

analysis 

Variable Observatio

ns 

Prevalence Regression results 

Mean 

(%) 

95% CI 

LL 

95% CI 

UL 

Coefficie

nt 

95% CI 

LL 

95% CI 

UL 

Prevalence period        

Point 185 18.2 16.7 19.7    

One day 8 16.9 8.9 24.9 -0.089 -0.249 0.072 

One week 97 25.6 22.0 29.2 0.142 0.070 0.215 

Two weeks 22 34.3 29.1 39.5 0.341 0.237 0.444 

One month 150 27.6 25.2 30.0 0.345 0.285 0.405 

Two months 1 35.1 . . 0.353 -0.089 0.794 

Three months 21 35.5 28.8 42.2 0.494 0.381 0.607 

Six months 35 50.8 45.1 56.4 0.576 0.490 0.661 

One year 254 38.7 36.3 41.0 0.490 0.443 0.538 

Anatomical case definition        

Back 166 29.6 27.2 32.0    

Low back 246 26.8 24.6 29.1 0.048 -0.008 0.104 

Lumbar 26 11.5 8.5 14.6 -0.441 -0.557 -0.326 

Lumbar or sacro-iliac joint(s) 8 15.7 13.6 17.8 -0.120 -0.301 0.061 

Neck or back 18 22.3 19.5 25.0 -0.760 -1.039 -0.481 

C7 to lower GFs* 28 56.8 49.3 64.2 0.565 0.448 0.683 

R12 to lower GFs† 235 32.5 30.2 34.8 0.152 0.080 0.224 



Thoracic or lumbar 18 48.0 43.9 52.2 0.306 0.179 0.433 

Thoraco-lumbo-sacral 27 28.9 22.6 35.2 0.214 0.087 0.340 

Minimum episode duration        

Not specified 515 32.9 31.2 34.6    

One day 154 27.6 25.3 30 -0.126 -0.179 -0.074 

Three days 1 67.8 . . 0.332 -0.105 0.770 

One week 28 23.8 21 26.5 -0.459 -0.567 -0.350 

Seven weeks 8 4.4 2.7 6.1 0.041 -0.161 0.243 

Three months 30 19.6 17.1 22 -0.214 -0.305 -0.123 

Chronic 21 23.9 19.5 28.2 0.365 0.105 0.626 

Six months 15 11.6 8.6 14.6 -0.432 -0.552 -0.312 

*‘Posterior aspect of the body from the seventh cervical vertebra to the lower gluteal folds’ 

†‘Posterior aspect of the body from the lower margin of the twelfth ribs to the lower gluteal folds’ 

 

 

 

  



Online supplementary file 3: Modeling low back pain in DisMod-MR 

All LBP prevalence data from the systematic review (780 estimates) as well as the 

additional information derived from the World Health Surveys (1495 estimates), 

Australian National Health Surveys (1995, 2001, 2003/04 and 2007/08; 43 data 

points), Australian Surveys of Disability, Ageing and Carers (2003 and 2009; 41 data 

points), and the US National Health Information surveys (2001-2008, 168 data points) 

and NHANES (2009; 20 data points) were entered into DisMod-MR.  

 

Dataset LOW BACK PAIN   

Model number #41426 

Priors set by Theo Vos 

Link http://winthrop.ihme.washington.edu/dismod/summary/41426 

 Input Prevalence; Set mortality to zero; Set the bounds around remission.  

PRIOR SETTINGS 

 

Smoothness 

Heterogene

ity 

Level Value Level Bounds Increasing Decreasing Unimodal 

 

Degree 

Age 

Sta

rt 

Ag

e 

En

d 

Degree 

Valu

e 

Age 

Befor

e 

Age 

Afte

r 

Lowe

r 

Upp

er 

Age 

Star

t 

Age 

End 

Age 

Star

t 

Age 

End 

Age 

Star

t 

Age 

End 

Prevalence 

Slightly 0 

10

0 

Very 0.0 5 100 0 1.0 0 0 0 0 0 0 

Incidence 

Slightly 0 

10

0 

Slightly 0.0 0 100 0 1.0 0 0 0 0 0 0 

Remission 

Slightly 0 

10

0 

Slightly 0.0 0 100 1.36 2.06 0 0 0 0 0 0 

Excess 

Mortality 

Slightly 0 

10

0 

Slightly 0.0 100 100 0 1.0 0 0 0 0 0 0 

Duration No 

Prior 

0 

10

0 

Slightly 10.0 0 100 0 100.0 0 0 0 0 0 0 

Relative Risk No 

Prior 

0 

10

0 

Slightly 1.0 100 100 1 

1000.

0 

0 0 0 0 0 0 

 

 

Prevalence period and case definition variations were dealt with using the Bayesian 

approach to ensure estimates were aligned to how LBP is defined in GBD 2010. For 

example, a ratio of 2.39 for ‘period prevalence (3 months to 1 year): point prevalence’ 



means that estimates for studies pertaining to a period prevalence of 3 months to 1 

year were 2.39 times higher than for point prevalence. DisMod accordingly adjusts 

such data points down by 139%. Note that these adjustments are applied in the prior 

calculation phase in DisMod-MR but the final results are evaluated based on the 

adjusted priors and the actual data for each country and region. Thus, while the 

coefficient for sex indicates that male estimates are 15% higher than for females, the 

actual results show a smaller sex differential.   

 

Table S3.2: The ratios generated from the Bayesian meta-regression to convert 

all low back pain estimates to align with the desired case definition*, GBD 2010 

Description  Ratio (95% CI) 

Male: female  1.15 (1.11-1.19) 

Period prevalence (3 months to 1 year): point prevalence 2.39 (2.27-2.52) 

Period prevalence (1 week to 2 months): point prevalence 1.28 (1.20-1.35) 

Minimum episode duration (3 months or more): desirable 

minimum episode duration  

0.72 (0.65-0.79) 

Thoraco-lumbar region: desirable anatomical location 1.38 (1.11-1.19) 

Lumbar, ‘lumbar or SIJs’, ‘neck or back’: desirable anatomical 

location 

0.67 (0.60-0.75) 

Activity limiting: activity and non-activity limiting  0.50 (0.43-0.57) 

*Point prevalence of LBP lasting >1 day 

 



The ‘empirical prior’ was then estimated, which involved generating an age pattern 

for each parameter independently and by imputing regional estimates from the data 

supplied. It is a line of best fit through the data, and generates an age pattern for each 

sex/region/year grouping (e.g., males, Europe, Western, 1990; females, Asia, 

Southeast, 2010 etc.). The posteriors were then run, which involved deriving an 

internally-consistent full set of disease parameters for each age/sex/region/year 

grouping using the empirical priors, whilst also estimating values for the missing 

parameters. 

 

Random effects for countries, regions and super-regions are shown below. It shows 

that most of the variation is driven by country random effects apart from a bit higher 

random effect for all of Western Europe and the high income region. The higher 

prevalence estimates for the North Africa Middle East region are driven by high 

prevalence data points from Egypt and Iran. In Western Europe, Finland, Sweden and 

Germany are pushing up the regional estimates. 



 

 



A selection of high and low regional prevalence plots for 2010 are shown below. The 

horizontal bars indicate study data points and their age range; the vertical line through 

each reflects the 95% confidence interval. The dashed line reflects the prior, a 

Bayesian statistical term, which reflects the internally consistent estimates of each 

parameter at the level of the world taking into account the covariates at study and 

country level. The solid line represents the posterior, another Bayesian statistical 

term, which reflects the final calculation after updating the prior with data for that 

region and time period. The grey area around the solid line of the posterior represents 

the 95% uncertainty interval, which can be interpreted as a confidence interval in 

traditional statistics.  

 

It is important to note the uncertainty intervals are around the estimates. This reflects 

the heterogeneity in prevalence estimates even after taking into account variations in 

measurement by applying the covariate ‘crosswalks’ to adjust data points with 

measurement characteristics that deviated from our GBD 2010 case definition. Note, 

the crosswalk is used to describe adjustments to data points that are affected by a 

systematic bias upwards or downwards due to non-reference study methods 
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