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Summary
Background Rehabilitation has often been seen as a disability-specific service need-
ed by only few of the population. Despite its individual and societal benefits, reha-
bilitation has not been prioritised in countries and is under-resourced. We present 
global, regional, and country data for the number of people who would benefit from 
rehabilitation at least once during the course of their disabling illness or injury.

Methods To estimate the need for rehabilitation, data from the Global Burden of 
Diseases, Injuries, and Risk Factors Study 2019 were used to calculate the preva-
lence and years of life lived with disability (YLDs) of 25 diseases, impairments, or 
bespoke aggregations of sequelae that were selected as amenable to rehabilita-
tion. All analyses were done at the country level and then aggregated to seven re-
gions: World Bank high-income countries and the six WHO regions (ie, Africa, the 
Americas, Southeast Asia, Europe, Eastern Mediterranean, and Western Pacific).

1  www.thelancet.com Published online December 1, 2020 https://doi.org/10.1016/S0140-
6736(20)32340-0
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Findings Globally, in 2019, 2•41 billion (95% uncertainty interval 2•34–2•50) individ-
uals had conditions that would benefit from rehabilitation, contributing to 310 mil-
lion [235–392] YLDs. This number had increased by 63% from 1990 to 2019. Regionally, 
the Western Pacific had the highest need of rehabilitation services (610 million peo-
ple [588–636] and 83 million YLDs [62–106]). The disease area that contributed most 
to prevalence was musculoskeletal disorders (1•71 billion people [1•68–1•80]), with 
low back pain being the most prevalent condition in 134 of the 204 countries analysed.

Interpretation To our knowledge, this is the first study to produce a global estimate 
of the need for rehabilitation services and to show that at least one in every three 
people in the world needs rehabilitation at some point in the course of their illness 
or injury. This number counters the common view of rehabilitation as a service re-
quired by only few people. We argue that rehabilitation needs to be brought close to 
communities as an integral part of primary health care to reach more people in need.

Funding Bill & Melinda Gates Foundation.

Copyright © 2020 The Author(s). Published by Elsevier Ltd. This is an Open Access 
article published under the CC BY-NC-ND 3.0 IGO license which permits unrestrict-
ed use, distribution, and reproduction in any medium, provided the original work is 
properly cited. In any use of this article, there should be no suggestion that WHO 
endorses any specific organisation, products or services. The use of the WHO logo is 
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Introduction
The world’s population is ageing and the number of people living with non-

communicable diseases and the consequences of injuries is increasing.1–3 The 
current demographic and health shifts are contributing to a rapid increase in 
the number of people experiencing disability or declines in functioning for sub-
stantially larger periods of their lives.

These trends should urge health policy planners to prioritise rehabilitation 
services for several reasons. Rehabilitation, in its essence, is a set of interven-
tions needed when a person is experiencing limitations in everyday physical, 
mental, and social functioning due to ageing or a health condition, including 
chronic diseases or disorders, injuries, or trauma.4 Rehabilitation might be 
needed by anyone with a health condition who experiences difficulties in, for 
example, mobility, vision, or cognition. Therefore, its scope is very broad and 
people with diverse underlying health conditions or impairments might require 
rehabilitation at some stage of the course of their disease. There is evidence 
showing that many rehabilitative interventions are cost-effective.5–8 Low-cost 
rehabilitation interventions requiring minimal resources have been effective in 
improving functional outcomes in different health conditions in low-income and 
lower-middle-income countries and can be used in these settings as successful 
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models of care.9,10 Rehabilitation can improve functioning outcomes in adults 
and children with different chronic conditions, such as to manage cognitive de-
cline for people with dementia, improve movement for those with arthritis, and 
produce motor benefits for children with cerebral palsy.11–14 Rehabilitation also 

Research in context
Evidence before this study
A scoping review in PubMed based on terms indicative of rehabilitation needs (search 

string shown in the appendix p 1) was done in 2019 to identify systematic or scoping re-
views and meta-analyses that have quantified the number of people in need of rehabilitation 
services. Articles published between 1980 and 2019 that provided a descriptive analysis or 
actual numerical estimation of the needs or unmet needs for rehabilitation services by indi-
viduals with a health condition or impairment were included. No language restrictions were 
set in the search. The search yielded 1481 results, of which two narrative reviews provided 
evidence on substantial unmet needs for rehabilitation in several countries. No article, how-
ever, provide an estimation of the number of people globally in need of rehabilitation.

Added value of this study
To our knowledge, this is the first study to provide a global figure of the number of 

people who would benefit from rehabilitation. Regional data provided in this study show 
where priority should be given. We have identified and included in the analysis 25 health 
conditions that are highly prevalent, associated with large amounts of disability, and are 
amenable to rehabilitation at some point in the course of disease. Data are derived from the 
Global Burden of Diseases, Injuries, and Risk Factors Study 2019. The GBD study produc-
es the most comprehensive assessment of prevalence, incidence, and years of life lived with 
disability for more than 300 diseases and injuries, and for all countries from 1990 to 2019.

Implications of all the available evidence
To our knowledge, this is the first study to produce a global estimate of the need for 

rehabilitation services. Our findings show that one in every three people in the world would 
benefit from rehabilitation at some point during the course of their illness. This study also 
provides detailed regional and country information on the disease areas that contribute the 
most to the rehabilitation needs and sets priorities for countries to act and address those 
needs. The estimate of 2•45 billion people in need of rehabilitation challenges the common 
view that only a few people require it. Such a figure can serve as a powerful tool to convince 
governments to strengthen and integrate rehabilitation in their primary health-care sys-
tem, as many of the conditions that lead to decreases in functioning and could benefit from 
rehabilitation can be addressed in primary health care.

See Online for appendix

has the potential to avoid costly hospitalisation and reduce hospital length of 
stay.15–17 By aiming to optimise functioning, rehabilitation can also support indi-
viduals to participate in education and employment and to remain independent 
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at home.18–20 Advanced technological and digital solutions have become common-
place and are being increasingly applied in rehabilitation. Online programs or 
assistive technologies (eg, hearing aids) are successfully used by millions of peo-
ple around the world.21,22

Rehabilitation, however, has not been prioritised in countries and is still un-
der-resourced. This situation is not a surprise as rehabilitation is often seen as 
a fallback strategy when preventive, promotive, or curative interventions fail, 
and as a disability-specific service needed by only few of the population. Fur-
thermore, rehabilitation has often been incorrectly perceived as an expensive 
clinical and specialised service provided predominantly at secondary and ter-
tiary care levels.23

In this Article, however, we challenge this thinking by estimating the need 
for rehabilitation by presenting the prevalence and years of life lived with dis-
ability (YLDs) of 25 disease causes, impairments, and bespoke aggregations of 
sequelae that would be amenable to rehabilitation at some point in the course of 
disease using data from the Global Burden of Diseases, Injuries, and Risk Fac-
tors Study (GBD) 2019.

Methods

Overview
The GBD 2019 study estimated incidence, prevalence, and YLDs by age, sex, 

year, and location for 354 diseases and injuries, and 3484 sequelae (ie, the disa-
bling consequences of these diseases and injuries). The GBD used a four level, 
comprehensive cause hierarchy in addition to two levels of sequelae. YLDs are 
a measure of the burden of non-fatal disease and injury and were calculated by 
multiplying the prevalence of each sequela by the estimated level of health loss 
in the form of a disability weight. Disability weights range from 0 (ie, perfect 
health) to 1 (ie, death) and represent the severity of the disease. These weights 
were derived from population surveys using pairwise comparison methods 
between random pairs of health states.24 The disability weights were defined, 
measured, and given numerical value to quantify the time lived in non-fatal 
health states. It needs to be acknowledged that, although death is not difficult to 
define, non-fatal health states are. However, although there are other existing 
metrics that quantify disability or combine mortality and disability, there is no 
widespread acceptance of an alternative to the GBD approach to quantify YLDs 
or disability-adjusted life-years. All GBD 2019 YLDs estimates were corrected 
for comorbidity using simulation methods and assumed a multiplicative model 
for coexisting health states.1 Results at the level of causes are published and are 
easily accessible via online data visualisation and download tools, but estimates 
for bespoke aggregates of causes and sequelae require an additional effort.
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Prevalence Years of life lived with disability
Average 

disability 
weight

All age (millions) Age-standardised rate
(per 1000)

All age (millions) Age-standardised rate
(per 1000)

2019 Percentage
change*

2019 Percentage
change*

2019 Percentage
change*

2019 Percentage
change*

2019

Overall total 2412·0
(2338·0 to 
2501·0)

63%
(61 to 64)†

298·0
(289·0 to 
309·0)

–5·6%
(–6·1 to –5·1)†

310·0
(235·0 to 
392·0)

69%
(67 to 72)†

38·0
(29·0 to 49·0)

–5%
(–6 to –3·9)†

0·13
(0·10 to 0·16)

Musculoskeletal disorders

Musculoskeletal
disorders (total)

1714·0
(1632·0 to 
1800·0)

62%
(60 to 64)†

210·0
(200·0 to 
221·0)

–8·8%
(–10 to –8·2)†

149·0
(108·0 to 
199·0)

59%
(55 to 64)†

18·0
(13·0 to 24·0)

–11%
(–13 to –10)†

0·08
(0·06 to 0·11)

Low back pain 568·0
(505·0 to 641·0)

47%
(44 to 51)†

70·0
(62·0 to 79·0)

–16%
(–17 to –16)†

64·0
(45·0 to 85·0)

47%
(43 to 51)†

7·8
(5·5 to 10·0)

–16%
(–17 to –16)†

0·11
(0·08 to 0·15)

Neck pain 223·0
(179·0 to 281·0)

79%
(70 to 87)†

27·0
(22·0 to 34·0)

–0·45 %
(–2·6 to 1·7)

22·0
(15·0 to 32·0)

78%
(69 to 87)†

2·7
(1·8 to 3·8)

–0·31%
(–2·5 to 1·8)

0·10
(0·07 to 0·14)

Fractures 436·0
(411·0 to 465·0)

69%
(67 to 71)†

54·0
(51·0 to 57·0)

–6·9%
(–7·8 to –6·0)†

26·0
(18·0 to 36·0)

66%
(63 to 68)†

3·2
(2·2 to 4·4)

–8·3%
(9·5 to –7·2)†

0·06
(0·04 to 0·08)

Other injuries 305·0
(282·0 to 336·0)

43%
(40 to 46)†

38·0
(35·0 to 41·0)

–17%
(–18 to –15)†

11·0
(7·5 to 15·0)

25%
(19 to 31)†

1·3
(0·9 to 1·8)

–24%
(–27 to –21)†

0·03
(0·02 to 0·05)

Osteoarthritis 344·0
(275·0 to 414·0)

114%
(112 to 117)†

41·0
(33·0 to 50·0)

3·1 %
(1·8 to 4·2)†

19·0
(10·0 to 38·0)

115%
(112 to 117)†

2·3
(1·2 to 4·5)

3·3%
(2 to 4·6)†

0·05
(0·03 to 0·1)

Amputation 176·0
(164·0 to 190·0)

52%
(50 to 55)†

22·0
(20·0 to 23·0)

–13%
(–14 to –12)†

5·5
(3·8 to 7·7)

36%
(29 to 44)†

0·7
(0·5to 1·0)

–23%
(–27 to –18)†

0·03
(0·02 to 0·04)

Rheumatoid arthritis 13·0
(12·0 to 15·0)

106%
(104 to 109)†

1·6
(1·5 to 1·8)

8·1%
(7·5 to 8·6)†

2·4
(1·7 to 3·3)

105%
(102 to 108)†

0·3
(0·2 to 0·4)

8·3%
(7·3 to 9·3)†

0·18
(0·13 to 0·24)

Neurological disorders

Neurological 
disorders (total)

255·0
(242·0 to 
268·0)

106%
(103 to 110)†

32·0
(31·0 to 34·0)

10%
(8·4 to 12)†

51·0
(37·0 to 65·0)

104%
(100 to 109)†

6·4
(4·7 to 8·2)

11%
(8·5 to 13)†

0·20
(0·15 to 0·25)

Cerebral palsy 50·0
(44·0 to 57·0)

159%
(138 to 183)†

6·6
(5·8 to 7·6)

94%
(78 to 111)†

11·0
(7·4 to 15·0)

155%
(134 to 178)†

1·4
(1·0 to 1·9)

91%
(76 to 108)†

0·21
(0·15 to 0·28)

Stroke 86·0
(79·0 to 94·0)

85%
(82 to 88)†

11·0
(10·0 to 12·0)

–6·1%
(–7·3 to –4·9)†

18·0
(13·0 to 23·0)

89%
(85 to 93)†

2·2
(1·6 to 2·8)

–4·7%
(–6·1 to –3·3)†

0·21
(0·15 to 0·26)
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Prevalence Years of life lived with disability
Average 

disability 
weight

All age (millions) Age-standardised rate
(per 1000)

All age (millions) Age-standardised rate
(per 1000)

2019 Percentage
change*

2019 Percentage
change*

2019 Percentage
change*

2019 Percentage
change*

2019

Traumatic brain 
injury

49·0
(47·0 to 51·0)

80%
(78 to 82)†

6·0
(5·7 to 6·3)

–0·01%
(–1·1 to 1·2)

7·1
(5·0 to 10·0)

79%
(77 to 82)†

0·9
(0·6 to 1·2)

0·16%
(–1 to 1·3)

0·14
(0·1 to 0·2)

Alzheimer’s disease 
and dementia

52·0
(44·0 to 59·0)

161%
(156 to 166)†

6·8
(5·9 to 7·8)

5·7%
(4·3 to 6·9)†

7·4
(5·2 to 10·0)

165%
(159 to 171)†

1·0
(0·7 to 1·3)

5·5%
(4 to 6·8)†

0·14
(0·11 to 0·18)

Spinal cord injury 21·0
(19·0 to 24·0)

82%
(74 to 87)†

2·5
(2·3 to 2·9)

5·8 %
(2·7 to 10)†

6·2
(4·5 to 8·2)

65%
(56 to 72)†

0·8
(0·6 to 1·0)

–1·6%
(–5·6 to 3·3)

0·30
(0·22 to 0·38)

Parkinson’s disease 3·9
(3·3 to 4·7)

156%
(150 to 161)†

0·5
(0·4 to 0·6)

16%
(13 to 18)†

1·2
(0·8 to 1·6)

155%
(149 to 161)†

0·2
(0·1 to 0·2)

16%
(13 to 19)†

0·30
(0·21 to 0·39)

Multiple sclerosis 1·4
(1·2 to 1·5)

72%
(66 to 77)†

0·2
(0·1 to 0·2)

–6·1%
(–8·7 to –3·8)†

0·5
(0·3 to 0·6)

71%
(65 to 77)†

0·1
(0·04 to 0·07)

–5·8%
(–8·6 to –2·9)†

0·33
(0·24 to 0·42)

Motor neuron 
disease

0·2
(0·2 to 0·3)

69%
(62 to 76)†

0·03
(0·02 to 0·03)

1·9%
(0·61 to 3·4)†

0·1
(0·0 to 0·1)

69%
(62 to 76)†

0·01
(0 to 0·01)

1·9%
(0·57 to 3·3)†

0·25
(0·17 to 0·32)

Guillain-Barré 
syndrome

0·1
(0·1 to 0·1)

67%
(57 to 77)†

0·01
(0·01 to 0·02)

6·6 %
(3·6 to 10)†

0·03
(0·02 to 0·04)

67%
(57 to 77)†

0
(0 to 0·01)

6·5%
(3·6 to 9·5)†

0·30
(0·20 to 0·41)

Sensory impairments

Sensory 
impairments
(total)

677·0
(631·0 to 
723·0)

77%
(74 to 81)†

84·0
(79 to 90)

–4·5%
(–5 to –4)†

45·0
(31·0 to 62·0)

70%
(65 to 74)†

5·7
(3·9 to 7·7)

–9·4%
(–11 to –7·9)†

0·07
(0·05 to 0·09)

Hearing loss 403·0
(357·0 to 449·0)

79%
(74 to 84)†

51·0
(45·0 to 56·0)

–5·4%
(–6·2 to –4·8)†

24·0
(16·0 to 33·0)

69%
(61 to 76)†

3·0
(2·0 to 4·2)

–7·3%
(–8·3 to –6·3)†

0·06
(0·04 to 0·08)

Vision loss 329·0
(302·0 to 358·0)

80%
(77 to 83)†

41·0
(38·0 to 44·0)

–3·8%
(–4·5 to –3·1)†

21·0
(15·0 to 30·0)

71%
(68 to 74)†

2·7
(1·9 to 3·7)

–12%
(–14 to –9·5)†

0·06
(0·05 to 0·09)

Mental disorders

Mental disorders
(total)

187·0
(147·0 to 
229·0)

40%
(36 to 47)†

24·0
(19 to 30)

0·52%
(–2·1 to 4·2)

29·0
(22·0 to 37·0)

53%
(49 to 58)†

3·7
(2·8 to 4·7)

1·7%
(0·06 to 3·5)†

0·16
(0·12 to 0·20)

Developmental
intellectual disability

137·0
(97·0 to 177·0)

37%
(32 to 46)†

18·0
(13·0 to 23·0)

1·2%
(–2·5 to 7·1)

10·0
(6·1 to 14·0)

44%
(37 to 54)†

1·3
(0·8 to 1·9)

6·5%
(1·3 to 13)†

0·07
(0·05 to 0·1)

221



Prevalence Years of life lived with disability
Average 

disability 
weight

All age (millions) Age-standardised rate
(per 1000)

All age (millions) Age-standardised rate
(per 1000)

2019 Percentage
change*

2019 Percentage
change*

2019 Percentage
change*

2019 Percentage
change*

2019

Schizophrenia 24·0
(20·0 to 27·0)

66%
(63 to 69)†

2·9
(2·5 to 3·3)

–0·88%
(–1·7 to –0·13)†

15·0
(11·0 to 19·0)

65%
(62 to 69)†

1·8
(1·3 to 2·3)

–0·57%
(–1·6 to 0·38)

0·64
(0·49 to 0·76)

Autism spectrum
disorders

28·0
(24·0 to 34·0)

39%
(39 to 40)†

3·7
(3·1 to 4·4)

–0·93%
(–1·3 to –0·61)†

4·3
(2·8 to 6·2)

39%
(38 to 40)†

0·6
(0·4 to 0·8)

–0·76%
(–1·4 to –0·16)†

0·15
(0·11 to 0·21)

Chronic respiratory diseases

Chronic respiratory
diseases (total)

118·0
(107·0 to 
130·0)

89%
(85 to 93)†

15·0
(13·0 to 16·0)

–6%
(–7·7 to –4·1)†

20·0
(17·0 to 22·0)

89%
(85 to 94)†

2·5
(2·1 to 2·8)

–4·8%
(–6·6 to –3)†

0·17
(0·14 to 0·19)

Chronic obstructive
pulmonary disease

118·0
(107·0 to 130·0)

89%
(85 to 93)†

15·0
(13·0 to 16·0)

–6%
(–7·7 to –4·1)†

20·0
(17·0 to 22·0)

89%
(85 to 94)†

2·5
(2·1 to 2·8)

–4·8%
(–6·6 to –3)†

0·17
(0·14 to 0·19)

Cardiovascular diseases

Cardiovascular
diseases (total)

37·0
(30·0 to 44·0)

106%
(99 to 113)†

4·6
(3·9 to 5·6)

–7·2%
(–10 to –4)†

4·2
(2·7 to 6)

106%
(99 to 114)†

0·5
(0·4 to 0·8)

–6·9%
(–10 to –3·7)†

0·11
(0·08 to 0·16)

Heart failure 35·0
(29·0 to 43·0)

107%
(99 to 115)†

4·5
(3·7 to 5·4)

–6·9%
(–10 to –3·5)†

4·1
(2·6 to 5·8)

107%
(99 to 115)†

0·5
(0·3 to 0·7)

6·7%
(–10 to –3·3)†

0·11
(0·08 to 0·16)

Acute myocardial
infarction

1·3
(1·1 to 1·5)

82%
(80 to 84)†

0·2
(0·1 to 0·2)

–15%
(–16 to –14)†

0·1
(0·1 to 0·2)

83%
(79 to 86)†

0·01
(0·01 to 0·02)

–14%
(–16 to –13)†

0·09
(0·06 to 0·12)

Neoplasms

Neoplasms (total) 18·0
(17·0 to 19·0)

118%
(104 to 132)†

2·2
(2·0 to 2·3)

4·7%
(–2·2 to 12)

1·9
(1·4 to 2·6)

129%
(114 to 144)†

0·2
(0·2 to 0·3)

15%
(7·5 to 22)†

0·11
(0·08 to 0·14)

*Percentage change from 1990 to 2019. †Statistically significant.

Table: Global prevalence and years of life lived with disability for health conditions in need of rehabilitation, all-age counts, and age-
standardised rates for 2019, percentage change since 1990, and average disability weight for 2019
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Selection of conditions
For the selection of health conditions, we followed a stepwise approach. First, 

we identified the 20 conditions with the highest number of associated YLDs. 
Second, from these, we excluded conditions for which rehabilitation is not essen-
tial and is usually indicated as a secondary intervention (eg, dietary iron defi-
ciency or oral disorders). Lastly, a group of experts in the field of rehabilitation 
was convened by WHO to discuss the current list and add any health conditions 
for which rehabilitation is a key intervention as part of an overall management 
plan. 25 health conditions were selected for the final analysis.

In addition, the proportion of YLDs associated with non-communicable dis-
eases that the selected health conditions are responsible for was calculated after 
excluding some disease categories (ie, digestive diseases, urogenital diseases, 
diabetes, skin disorders, headaches, substance use disorders, asthma, epilepsy, 
oral disorders, and other mental disorders [except for schizophrenia, autism 
spectrum disorder, and intellectual disability]) for which rehabilitation is not 
one of the primary interventions. The 25 health conditions comprised 77% of 
the YLDs. Furthermore, the injuries (ie, amputation, fractures, traumatic brain 
injury, spinal cord injury, and other injuries) included in our list of 25 health 
conditions also comprised 89% of all injury YLDs. A detailed description of each 
health condition and their sequelae, as well as the GBD methods for estimating 
prevalence and YLDs for each of these, is shown in the appendix (pp 2–166).

25 selected conditions were grouped and presented into seven aggregate dis-
ease and injury categories, following the GBD standard categorisation of dis-
eases (table). The causes given in the GBD were classified into four levels. At 
level 1, there were three large cause groupings: (1) communicable, maternal, 
and neonatal conditions and nutritional deficiencies, (2) non-communicable dis-
eases, and (3) injuries. At level 2 there were 21 disease and injury categories 
(eg, cardiovascular diseases, musculoskeletal conditions, and neurological dis-
eases). The highest level of detail in causes is provided at levels 3 and 4. In level 
3, for example, conditions such as stroke, chronic obstructive pulmonary disease 
(COPD), or schizophrenia were grouped. In the table, the seven aggregate cat-
egories reflect level 2 and the individual health conditions under each aggregate 
category indicate level 3.

Many of the sequelae included in this analysis are part of an impairment with 
many underlying diseases and injuries. For example, the GBD has not previ-
ously published any estimate for cerebral palsy. For this purpose, all sequelae 
of neonatal disorders and infectious diseases with moderate to severe motor 
impairment were identified and aggregated as an estimate of cerebral palsy.

Mild health states and motor impairment, borderline intellectual disability, 
hearing loss less than 35 decibels, mild vision loss, and minor injuries were ex-
cluded, assuming they would be less likely to require rehabilitation. For cancer, 
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the diagnosis and primary therapy phase of all cancers, as well as colon and 
rectum cancer with stoma, larynx cancer with laryngectomy, and breast cancer 
with mastectomy were included.

Comorbidity
One person can have multiple non-fatal health conditions. Within a GBD 

cause of disease or injury, however, the sequelae are mutually exclusive. For 
example, with the GBD cause of autism spectrum disorder, each person has only 
one of the following sequelae: autism with borderline, mild, moderate, severe, 
profound, or no intellectual disability. To get the total number of cases and YLDs 
for autism spectrum disorder, we summed across all of the eligible sequelae.

For aggregate conditions, we estimated the number of individuals with one 
or more of the set of conditions. The comorbidity simulations quantify the num-
ber of people with multiple outcomes based on independent probabilities. As we 
simulated artificial populations of 20 000 people in each age, sex, location, and 
year category, we could quantify individuals who had any of the conditions quan-
tified without overcounting. More specifically, for the general GBD comorbidity 
simulation, we created a hypothetical cohort of 20 000 individuals for each age, 
sex, year, and country (or subnational unit). The probability that any individual 
was afflicted by a GBD disease or sequela was determined by the prevalence of 
each. Thus, we assigned independent probabilities to determine the number (ie, 
two, three, four, or more) of diseases or sequelae that occurred in the same indi-
vidual in that age, sex, year, and country category. After having created 20 000 
individuals we could compute for aggregate categories for people who had at 
least one of these. To calculate the prevalence of people with any of the diseases 
denoted as A, B, or C, the following formula was applied:

pABC=1–(1 – pA )(1 – pB)(1 – pC )

PABC is the proportion of the population with diseases A, B, and C. We then mul-
tiplied by population estimates for each location, sex, age group, and year to 
get counts. YLDs were already corrected for comorbidity, so these values are 
summed without any correction.

Some sequelae fell into multiple health conditions. These cases were included 
in each most-detailed category but only once in the parent category. For exam-
ple, a person with the sequela “autism spectrum disorder with moderate devel-
opmental intellectual disability” would be counted in both “autism spectrum 
disorders” and “developmental intellectual disability” but only once in “mental 
disorders” and in the total rehabilitation prevalence count. Similarly, a patient 
with heart failure due to COPD was counted in both “heart failure” and “chronic 
obstructive pulmonary disease” among health conditions, and “cardiovascular 
diseases” and “chronic respiratory diseases” among disease areas. However, 
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when we estimated the number of people who could potentially benefit from 
rehabilitation, we counted this example as a single person.

Sequelae were each mapped to a health state with an associated disability 
weight,24 valuing the severity of the sequela. Most diseases had sequelae across 
a spectrum of severity. To indicate the average severity between diseases we 
computed the average disability weight by dividing total YLDs for a disease by 
its prevalence. Some sequelae were a combination of health states, such as se-
vere COPD and moderate heart failure, or severe motor impairment with blind-
ness and seizures. For those sequelae in the GBD, a multiplicative function was 
applied to the disability weights for each of the comorbid health states. To avoid 
inflating YLDs for some of the categories in our analysis, we could not use the 
routinely reported YLDs in the GBD. For instance, in the examples of severe 
motor impairment and blindness, we did not want to include the disability com-
ponent of this combined health state, which was due to blindness, if we were 
quantifying cerebral palsy. In those instances, we estimated the comorbidity 
corrected disability weight for each sex, age, year, and location combination by 
dividing YLDs by prevalence for the sequela that were for severe motor impair-
ment only. We then multiplied the prevalence of the combined health state by 
that disability weight value to get the correct YLDs value for the motor impair-
ment component only.

We did all analyses at the country level for the 204 countries included in the 
GBD 2019 study. We then aggregated to seven regions: World Bank high-income 
countries and all six of the WHO regions, excluding the high-income countries 
from each region.25 In the GBD project, uncertainty was estimated by generat-
ing 1000 draws of every estimate. The bespoke aggregations for this study were 
done at the draw level, taking the 2•5th and 97•5th percentiles to generate the 
95% uncertainty interval (UI).

Role of the funding source
The funder of the study had no role in the study design, data collection, data 

analysis, data interpretation, or the writing of the report. All authors had full 
access to all the data in the study and had final responsibility for the decision to 
submit for publication.

Results

Globally in 2019, 2•41 billion (95% UI 2•34–2•50) individuals had conditions 
that would benefit at some point during the course of disease from rehabilita-
tion services, contributing to 310 million (235–392) YLDs (table). This number 
had increased by 63% (61–64), from 1•48 billion (1•43–1•54) in 1990 (appendix 
p 168). The age-standardised prevalence and YLDs rates showed modest de-
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clines since 1990, indicating that the large increase in cases is due to population 
growth and population ageing.
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Figure 1: Global number of prevalent cases with conditions that would benefit from 
rehabilitation and the corresponding years of life lived with disability by age and 
sex with 95% uncertainty intervals, 1990 and 2019

The prevalence was nearly equal in men (1•19 billion [95% UI 1•15–1•23]) 
and women (1•22 billion [1•18–1•27]), but women had more YLDs (163 million 
[124–206]) than men (146 million [110–186]). Globally, the counts of both YLDs 
and prevalence were highest for people aged 50–70 years and lowest in people 
aged 95 years and older (figure 1).

Globally, over 1600 million adults aged 15–64 years have a condition that would 
benefit from rehabilitation in 2019, with musculoskeletal disorders contributing 
to approximately two-thirds of this number (figure 2). In children younger than 
15 years, sensory impairments, mental disorders, and musculoskeletal disorders 
accounted for 91% of the 162•3 million prevalent cases. For people older than 65 
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years, musculoskeletal disorders, neurological disorders, sensory impairments, 
and chronic respiratory diseases were the largest contributors to the need for 
rehabilitation, while mental disorders and musculoskeletal disorders accounted 
for a smaller proportion than in adults younger than 65 years. Causal distribu-
tion of need for rehabilitation by age group and WHO region can be found in the 
appendix (p 167).

Among WHO regions, the Western Pacific region had the highest need of 
rehabilitation services (610 million people [95% UI 588–636] and 83 million [62–
106] YLDs), followed by the Southeast Asia region (593 million people [571–618] 
and 77 million [58–97] YLDs), World Bank high-income countries (530 million 
people [515–548] and 70 million [53–90] YLDs), the European region (373 million 
people [362–386] and 45 million [34–58] YLDs), the region of the Americas (310 
million people [301–321] and 35 million [26–45] YLDs), the Africa region (214 
million people [206–224] and 27 million [20–34] YLDs), and the Eastern Medi-
terranean region (182 million people [174–192] and 22 million [17–28] YLDs). 
Region-specific and country-specific results are included in the appendix (p 168).
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Figure 2: Disease categories of prevalent conditions that would benefit from reha-
bilitation globally, by three age groups, 2019

The European region had the highest age-standardised prevalence of 34% 
(95% UI 33–35) and YLDs rate of 0•040 (0•030–0•051) YLDs per person. The 
Western Pacific region had the lowest prevalence of 26% (25–27), and the region 
of the Americas had the lowest YLDs rate of 0•034 (0•025–0•043) YLDs per 
person (figure 3).
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Figure 3: Age-standardised prevalence rate of conditions that would benefit from 
rehabilitation and corresponding age-standardised YLDs rate for each major reha-
bilitation category, globally and by WHO region, 2019
For both prevalence and YLDs, the total height of the bars is higher than the age-
standardised rates, corresponding to total need for rehabilitation. Each coloured section 
represents the age-standardised prevalence of individuals with at least one condition in 
this rehabilitation category or the corresponding age-standardised YLD rate. When we 
aggregated to all rehabilitation, we accounted for individuals with conditions in more 
than one category. YLDs=years of life lived with disability.
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Figure 4: Map of leading health conditions requiring rehabilitation in each coun-
try, 2019
Each country’s colour corresponds to the health condition with the highest number 
of individuals requiring rehabilitation. ATG=Antigua and Barbuda. FSM=Federated 
States of Micronesia. LCA=Saint Lucia. Marshall Isl=Marshall Islands. Solomon 
Isl=Solomon Islands. TLS=Timor-Leste. TTO=Trinidad and Tobago. VCT=Saint Vin-
cent and the Grenadines.

The disease area with the highest contribution to prevalence was muscu-
loskeletal disorders (1•71 billion people [95% UI 1•63–1•80] and 149 million 
[108–199] YLDs; table, figure 3). Among musculoskeletal disorders, low back 
pain caused the highest burden, with 568 million people (505–640) and 64 million 
(45–85) YLDs globally. In fact, low back pain was the leading health condition 
contributing to the need for rehabilitation services in 134 of the 204 countries 
analysed (figure 4). The second largest disease area was sensory impairments 
(677 million people [631–723] and 45 million [31–62] YLDs), which is split be-
tween vision loss (329 million people [302–358] and 21 million [15–30] YLDs) and 
hearing loss (403 million people [357–449] and 24 million [16–33] YLDs). The 
third largest group was neurological disorders (255 million people [242–268] 
and 51 million [37–65] YLDs), in which stroke represented the highest need for 
rehabilitation (86 million people [95% UI 79–94] and 18 million [13–23] YLDs).

There are noticeable differences between prevalence and YLDs. Conditions 
with higher disability weights contributed more to YLDs than others. For exam-
ple, vision loss had a prevalence of 329 million (95% UI 302–358) but contributed 
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only 21 million (15–30) YLDs because it had a low average disability weight of 
0•06 (0•05–0•09), whereas cerebral palsy had a prevalence of 50 million (44–57) 
but contributed 11 million (7–15) YLDs because it had an average disability 
weight of 0•21 (0•15–0•28).

Discussion

Summary of main findings
To our knowledge, this is the first study to produce a global estimate of the 

need for rehabilitation services. Our findings show that 2•41 billion people (95% 
UI 2•34–2•50) could benefit from rehabilitation services. This finding means 
that at least one in every three people in the world needs rehabilitation at some 
point during the course of their disease or injury. This result counters the com-
mon view of rehabilitation as a service for the few. It is also worth noting that 
our results were an underestimation, as only 25 conditions were selected in the 
analysis based on their prevalence, associated high levels of disability, and ame-
nability to rehabilitation. People with milder symptoms who were excluded, or 
individuals with other communicable or non-communicable diseases, as well as 
older adults (ie, adults aged >65 years) with decreases in functioning without 
a specific underlying disease might also eventually benefit from rehabilitation 
services. Even though this list might not seem exhaustive, the selected 25 condi-
tions contributed to a significant percentage of all YLDs associated with chronic 
conditions and injuries that will benefit from rehabilitation.

The highest contribution to the need for rehabilitation comes from musculo-
skeletal disorders. Musculoskeletal conditions are among the largest contrib-
utors to the need for rehabilitation services among children and account for 
approximately two-thirds of all prevalent cases in adults. Approximately 1•71 
billion people (95% UI 1•63–1•80) have musculoskeletal conditions, with low 
back pain being the main contributor to the overall burden. In fact, low back 
pain is the leading health condition contributing to the need for rehabilitation 
services in 134 of 204 countries analysed. Because of population increases and 
ageing, the number of people with disability from low back pain is rapidly in-
creasing. In adults, low back pain is the main reason for a premature exit out of 
the workforce. A study from Australia showed that there was 87% less wealth 
accumulation in individuals who have retired early because of low back prob-
lems than in those who had remained in full-time employment with no health 
condition, controlling for age, sex, and education.26 The societal impact of early 
retirement in terms of direct health-care costs and indirect (ie, work absentee-
ism or productivity loss) costs is enormous.27 Projections show that the number 
of people with low back pain will increase in the future, and even more rapidly 
in low-income and middle-income countries.27
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Sensory impairments, including hearing and vision loss, are the second big-
gest contributor to rehabilitation needs in terms of number of people. They 
are among the largest contributors to the need for rehabilitation in children 
aged under 15 and older adults. This result can be largely attributed to the 
growing increase in prevalence of health conditions like myopia among school-
aged children, and increases in the number of older adults with age-related 
conditions (eg, presbyopia, glaucoma, age-related macular degeneration, and 
age-related hearing loss due to global population growth and ageing).28 More 
than 730 million people require rehabilitation, which might be in the form of 
provision of assistive devices (eg, spectacles for vision loss and hearing aids 
or cochlear implants for hearing loss) or services like speech and language 
therapy and vision rehabilitation. Vision impairment and blindness caused by 
many major eye conditions (eg, glaucoma and age-related macular degenera-
tion) often cannot be cured, so rehabilitation is the main available strategy. In 
terms of hearing loss, it has been calculated that if everyone in need of a hear-
ing aid used one, the disability associated with the condition would be reduced 
by 59%.29

A high number of people with cerebral palsy require rehabilitation services. 
50 million people (95% UI 44–57) with cerebral palsy, accounting for 11 million 
(7•4–15•0) YLDs, require long-term rehabilitative care. For vision and hearing 
loss, use of spectacles or hearing aids can substantially improve the disability 
level of those in need, and this change would require one or a few encounters 
with rehabilitation specialists. In the case of cerebral palsy, the services involve 
long-term care from primary-care physicians and specialists in neurology and 
rehabilitation. The life expectancy of individuals with cerebral palsy in high-in-
come countries often approaches that of the general population, and rehabilita-
tion interventions could be beneficial throughout the life span.30 Rehabilitation 
care encompasses various approaches and techniques, from the very conserva-
tive (eg, muscle strengthening, manual stretching, and massage) to the more 
complex (eg, motor learning-based care or conductive education). Recently, the 
focus of rehabilitation interventions shifted to neurological rehabilitation in re-
sponse to increasing evidence for neuroplasticity.31

Another group of conditions that contributes largely to the overall need of 
rehabilitation is injuries. Almost 1 billion people live with the consequences of 
fractures, amputations, spinal cord injury, traumatic brain injury, or other inju-
ries. The GBD 2019 data only included patients who either warranted inpatient 
care or other health care. For many of these patients, especially those living 
with long-term consequences of the injury, rehabilitation is essential. Normally, 
the YLDs from injuries are largest between the ages of 20 and 69 years,1 which 
encompasses the working age population, promoting the importance of invest-
ing in rehabilitation to gain individual and societal benefits.
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The number of YLDs associated with all health conditions has increased sub-
stantially, with a 69% increase seen since 1990. As we have assumed the same 
distribution of disability in the population across countries and regions over the 
years, reasons for this increase can be searched by analysing the changes in the 
prevalence of conditions. These changes can vary substantially across condi-
tions and be explained by epidemiological and demographic transitions, such as 
increases in the population, increased ageing of the population, or the effect of 
different environmental or lifestyle factors.

Need to scale up rehabilitation services in primary care
Rehabilitation has often been construed to be a very specialised and expen-

sive service for the few, but our findings challenge this view as we show that 
rehabilitation is needed by 2•41 billion people who have a wide variety of health 
conditions. In addition, there is emerging evidence that many of the people af-
fected by the COVID-19 pandemic have long-term consequences regardless of 
the disease severity or length of hospitalisation, and it is clear that many of 
them will be living with different sequelae after the acute phase of COVID-19, 
thus increasing the demand for rehabilitation services globally.32,33 The only pos-
sible way to scale up rehabilitation to reach all those in need is through its 
integration into the health system and, specifically, for rehabilitation services 
to be strengthened at the primary care level. Our findings, combined with the 
changing global demographic and health trends, place new and major demands 
on health and social systems, increasing the need for strong primary care. As 
the increase in prevalence of non-communicable diseases and population ageing 
continues, the number of people who would benefit from rehabilitation close to 
their homes will also increase. In addition, primary care is an especially impor-
tant platform for the identification and referral of children with developmental, 
cognitive, and other congenital conditions, as these children might never enter 
the hospital system and need long-term rehabilitation.

Strengthened primary care is key to overcoming the enormous gap in provi-
sion of rehabilitation services, especially in many low-income and middle-in-
come countries that still conceive health systems as so-called sick care systems. 
Primary care should be the setting where diagnosis of most health conditions, 
identification of problems in functioning, referral to specialised service delivery 
platforms, and adherence to treatment plans need to occur. Promoting these 
functions of primary care will ensure that a life-course and integrated perspec-
tive on care is achieved, thus improving the functioning and quality of life of 
the population. In addition to health benefits, rehabilitation provided in pri-
mary care also leads to broader social benefits. Early intervention provided 
at primary care can substantially reduce the prevalence and delay the onset of 
disabling effects of chronic conditions in adults and children, such as managing 
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cognitive decline for people with dementia, maintaining movement for people 
with arthritis, and optimising functioning for children with cerebral palsy.11–13 
Furthermore, rehabilitation provided close to people’s homes helps them do 
better and remain in education and the workforce, as well as remain independ-
ent for longer, leading to substantial cost benefits for both the individual and 
society.34,35 People with chronic health conditions require long-term rehabilita-
tion services which, if not accessible at the primary care level, can leave them 
behind. Also, as populations are expected to age, the need for long-term care is 
going to increase, especially in low-resource settings where already a large part 
of the world’s ageing population lives. Rehabilitation should be integrated as an 
essential strategy in long-term care, as its main goal is to improve limitations in 
everyday functioning due to ageing or underlying health conditions.

Evidence of the benefits of integrating rehabilitation in primary care is still 
weak. There are examples of effective community-based rehabilitation pro-
grammes where general practitioners have been trained successfully in deliver-
ing rehabilitation services by a specialised workforce.36 In addition, countries 
like Chile, Fiji, and Canada have already made successful steps to integrating 
rehabilitation services into primary care.37–39 When health systems move for-
ward towards integrating rehabilitation into primary care, it will be of utmost 
importance to embed research and generate evidence.

There are two main implications of including rehabilitation at the primary 
health-care level. First, the traditional workforce in primary care settings 
(eg, general practitioners, primary care nurses, and community health work-
ers) need to be trained in assessing rehabilitation needs and in the delivery 
of rehabilitation interventions that address common health problems, such as 
back pain, COPD, or cardiac disease.40–42 Second, rehabilitation specialists (eg, 
physiotherapists, occupational therapists, and speech and language therapists) 
should be included in the primary care workforce. Several simple actions can be 
taken to ensure this inclusion in communities: rehabilitation competencies can 
be integrated into general practitioners’ training and certification in accordance 
with the needs of the population, degree programmes for rehabilitation disci-
plines can be included in universities, rehabilitation personnel should be paid 
competitive salaries and have opportunities for career progression, and tele-
rehabilitation—the delivery of health-care services via information and commu-
nication technologies—can be introduced to support general practitioners.43–45 
Besides general practitioners, other relevant health-care professionals, policy 
makers, and people who require rehabilitation services should also be educated 
and empowered to be an integral part of this process.

Even though this Article shows the huge need for rehabilitation and can 
be used to draw attention to the importance of rehabilitation, challenges re-
main to make policy makers see the need to invest in rehabilitation services 
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given the diversity of rehabilitation interventions. As shown in the appendix 
(p 169), the available rehabilitation interventions, and their effectiveness, vary 
substantially depending on the patient’s underlying health condition. For some 
patients, short-term interventions or provision of simple assistive technology 
solutions (eg. hearing aids or spectacles) can substantially improve an individ-
ual’s functioning, but other long-lasting conditions (eg, cerebral palsy) might 
require long-term or even lifelong rehabilitation services. Rehabilita-tion inter-
ventions might also vary in terms of associated costs and acceptability. To over-
come this challenge and make rehabilitation a political priority, rehabilitation 
stakeholders need to unite behind the common concept of functioning. Optimis-
ing functioning is the ultimate objective of rehabilitation, regardless of who the 
beneficiary is, who delivers it, or the context in which rehabilitation is delivered. 
Moreover, optimising functioning is also instrumental to a patient’s wellbeing, 
regardless of the underlying health condition. Functioning is also WHO’s third 
health indicator, alongside mortality and morbidity. In an ageing world where 
more and more people live longer due to advances in preventive strategies and 
medical interventions, but often with more disability, functioning needs urgent 
attention from political leaders and presents a unique opportunity for advocacy.

Limitations
This Article has several important limitations to consider. We must consider 

all of the limitations presented by the GBD study, which are highlighted else-
where.1 Notably, where there are no primary data, estimates rely on predictive 
covariates and geographical proximity to countries with data. When including 
diseases and sequelae, we selected any that could benefit from rehabilitation 
at any point during disease or illness, which does not mean that all 2•45 billion 
people have acute need for rehabilitation. Results must be interpreted accord-
ingly. For cerebral palsy, we estimated total prevalence by aggregating each of 
the sequalae, including moderate or severe motor impairment, rather than esti-
mating cerebral palsy on the basis of registries or prevalence studies. Data exist 
to meta-analyse the epidemiology of cerebral palsy. In the future, we plan to do 
so and then constrain our cause-specific estimates of cerebral palsy outcomes of 
other diseases to the total estimates.

Disability weights reflect the severity of a disease and are needed to quantify 
health losses relating to non-fatal outcomes, expressed as YLDs. The standardi-
sation and global comparison of disability weights can be seen as a limitation 
because of cultural, educational, environmental, and demographic differences 
across populations. In this study, the average disability weight is the product 
of the severity distribution data with the disability weights for each level of se-
verity. In previous large-scale disability weights studies,46 we found a high cor-
relation in answers between the various country survey sites and the internet 
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survey panel, despite very large differences in socioeconomic status and level of 
education. We have postulated that responding to direct questions on health loss 
rather than wider welfare loss makes valuations of health states less socially 
determined. Several ongoing disability weight studies in different countries will 
shed further light on the topic.

Furthermore, assuming an independent distribution of co-occurring diseases 
within the population, there is a possibility that our study might have over-
estimated prevalence. For some of the included causes, we expected a higher 
probability of overlapping diseases, but sufficiently detailed individual level in-
formation is unavailable to quantify this. Finally, we recognise that the avail-
able evidence on the effectiveness of rehabilitation interventions for particular 
health conditions is scarce and low in quality. We have provided a comprehensive 
table in the appendix (p 169) with the latest evidence-based effectiveness stud-
ies on rehabilitation for each of the 25 selected health conditions.
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