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“Being an amputee myself with functional lower limb prosthetics, I can say that the 
device enable me to function normally. My prosthetics brought back my confidence and 
self esteem to participate in mainstream activities of the society, thus changing my outlook 
in life to positive to more positive. Definitely, my prosthetics had an impact on my present 
status or the quality of life I am enjoying now because I basically perform all the task that 
is assigned to me which at the end the day results to quality output and good pay.”

Johnny 

“Coming from a country where there is not much awareness and resources for dealing 
with post-spinal cord injured victims, my return home was indeed an enormous chal-
lenge. Living in a house that was inaccessible, members of my family have had to perse-
vere with daily lifting me up and down the house. Physiotherapy had become a crucial 
necessity and as a result of the continuous costs incurred, my mother took up the task to 
administer physiotherapy as well as stand in as my caretaker. During my rehabilitation 
process, getting admitted for treatment during times of illness or to use physiotherapy 
facilities was close to impossible as a result of the overwhelming numbers on the waiting 
list. My rehabilitation period despite challenging was a humbling moment of my life and 
a continuous process that I face until today. I have learned disability is not inability and a 
strong mentality and great attitude have been very important!”

Casey 

“Families find themselves in difficulty after a member of the family has a stroke. I 
consider myself a stroke survivor but my family are stroke victims. I have been fortunate 
and have been able to return to work, but I have had to battle all the way. We do not get 
the help we need, services are so variable and there is not enough speech and language 
therapy and physiotherapy. After my stroke I had to learn to do everything again, includ-
ing swallowing and to learn to talk. The first thing that came back to me with my speech 
was swearing, my first sentence had four expletives in it, but I am told that was normal.”

Linda 

“If you don’t have a proper wheelchair, that is when you really feel that you are disa-
bled. But if you have a proper wheelchair, which meets your needs and suits you, you can 
forget about your disability.”

Faustina 
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Rehabilitation has long lacked a unifying conceptual framework (1). 
Historically, the term has described a range of responses to disability, from 
interventions to improve body function to more comprehensive measures 
designed to promote inclusion (see Box 4.1). The International Classification 
of Functioning, Disability and Health (ICF) provides a framework that can 
be used for all aspects of rehabilitation (11–14).

For some people with disabilities, rehabilitation is essential to 
being able to participate in education, the labour market, and civic life. 
Rehabilitation is always voluntary, and some individuals may require 
support with decision-making about rehabilitation choices. In all cases 
rehabilitation should help to empower a person with a disability and his 
or her family.

Article 26, Habilitation and Rehabilitation, of the United Nations 
Convention on the Rights of Persons with Disabilities (CRPD) calls for:

“… appropriate measures, including through peer support, to enable 
persons with disabilities to attain and maintain their maximum 
independence, full physical, mental, social and vocational ability, 
and full inclusion and participation in all aspects of life”.

The Article further calls on countries to organize, strengthen, and 
extend comprehensive rehabilitation services and programmes, which 
should begin as early as possible, based on multidisciplinary assessment 
of individual needs and strengths, and including the provision of assistive 
devices and technologies.

This chapter examines some typical rehabilitation measures, the need 
and unmet need for rehabilitation, barriers to accessing rehabilitation, and 
ways in which these barriers can be addressed.

Understanding rehabilitation

Rehabilitation measures and outcomes

Rehabilitation measures target body functions and structures, activities and 
participation, environmental factors, and personal factors. They contribute 
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Box 4.1. What is rehabilitation?

This Report defines rehabilitation as “a set of measures that assist individuals who experience, or are likely 
to experience, disability to achieve and maintain optimal functioning in interaction with their environments”. 
A distinction is sometimes made between habilitation, which aims to help those who acquire disabilities con-
genitally or early in life to develop maximal functioning; and rehabilitation, where those who have experienced 
a loss in function are assisted to regain maximal functioning (2). In this chapter the term “rehabilitation” covers 
both types of intervention. Although the concept of rehabilitation is broad, not everything to do with disability 
can be included in the term. Rehabilitation targets improvements in individual functioning – say, by improving 
a person’s ability to eat and drink independently. Rehabilitation also includes making changes to the individual’s 
environment – for example, by installing a toilet handrail. But barrier removal initiatives at societal level, such as 
fitting a ramp to a public building, are not considered rehabilitation in this Report.

Rehabilitation reduces the impact of a broad range of health conditions. Typically rehabilitation occurs for a 
specific period of time, but can involve single or multiple interventions delivered by an individual or a team of 
rehabilitation workers, and can be needed from the acute or initial phase immediately following recognition of 
a health condition through to post-acute and maintenance phases.

Rehabilitation involves identification of a person’s problems and needs, relating the problems to relevant factors 
of the person and the environment, defining rehabilitation goals, planning and implementing the measures, and 
assessing the effects (see figure below). Educating people with disabilities is essential for developing knowledge 
and skills for self-help, care, management, and decision-making. People with disabilities and their families experi-
ence better health and functioning when they are partners in rehabilitation (3–9). 

The rehabilitation process

Identify problems
and needs

Assess e�ects
Relate problems 

to modi�able and 
limiting factors

De�ne target problems 
and target mediators, 

select appropriate measures

Plan, implement, and 
coordinate interventions

Source: A modified version of the Rehabilitation Cycle from (10).
Rehabilitation – provided along a continuum of care ranging from hospital care to rehabilitation in the com-
munity (12) – can improve health outcomes, reduce costs by shortening hospital stays (15–17), reduce disability, 
and improve quality of life (18–21). Rehabilitation need not be expensive.

Rehabilitation is cross-sectoral and may be carried out by health professionals in conjunction with specialists in 
education, employment, social welfare, and other fields. In resource-poor contexts it may involve non-specialist work-
ers – for example, community-based rehabilitation workers in addition to family, friends, and community groups.

Rehabilitation that begins early produces better functional outcomes for almost all health conditions associated 
with disability (18–30). The effectiveness of early intervention is particularly marked for children with, or at risk of, 
developmental delays (27, 28, 31, 32), and has been proven to increase educational and developmental gains (4, 27).
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to a person achieving and maintaining optimal 
functioning in interaction with their environ-
ment, using the following broad outcomes:
 ■ prevention of the loss of function
 ■ slowing the rate of loss of function
 ■ improvement or restoration of function
 ■ compensation for lost function
 ■ maintenance of current function.

Rehabilitation outcomes are the benefits 
and changes in the functioning of an individ-
ual over time that are attributable to a single 
measure or set of measures (33). Traditionally, 
rehabilitation outcome measures have focused 
on the individual’s impairment level. More 
recently, outcomes measurement has been 
extended to include individual activity and 
participation outcomes (34, 35). Measurements 
of activity and participation outcomes assess 
the individual’s performance across a range 
of areas – including communication, mobility, 
self-care, education, work and employment, 
and quality of life. Activity and participa-
tion outcomes may also be measured for 
programmes. Examples include the number 
of people who remain in or return to their 
home or community, independent living rates, 
return-to-work rates, and hours spent in lei-
sure and recreational pursuits. Rehabilitation 
outcomes may also be measured through 
changes in resource use – for example, reduc-
ing the hours needed each week for support 
and assistance services (36).

The following examples illustrate different 
rehabilitation measures:
 ■ A middle-aged woman with advanced 

diabetes. Rehabilitation might include 
assistance to regain strength following 
her hospitalization for diabetic coma, the 
provision of a prosthesis and gait training 
after a limb amputation, and the provision 
of screen-reader software to enable her to 
continue her job as an accountant after sus-
taining loss of vision.

 ■ A young man with schizophrenia. The man 
may have trouble with routine daily tasks, 
such as working, living independently, and 

maintaining relationships. Rehabilitation 
might mean drug treatment, education of 
patients and families, and psychological 
support via outpatient care, community-
based rehabilitation, or participation in a 
support group.

 ■ A child who is deafblind. Parents, teachers, 
physical and occupational therapists, and 
other orientation and mobility specialists 
need to work together to plan accessible and 
stimulating spaces to encourage develop-
ment. Caregivers will need to work with the 
child to develop appropriate touch and sign 
communication methods. Individualized 
education with careful assessment will help 
learning and reduce the child’s isolation.

Limitations and restrictions for a child 
with cerebral palsy, and possible rehabilitation 
measures, outcomes, and barriers are described 
in Table 4.1.

Rehabilitation teams and specific disci-
plines may work across categories. Rehabilita-
tion measures in this chapter are broadly 
divided into three categories:
 ■ rehabilitation medicine
 ■ therapy
 ■ assistive technologies.

Rehabilitation medicine

Rehabilitation medicine is concerned with 
improving functioning through the diagnosis 
and treatment of health conditions, reduc-
ing impairments, and preventing or treating 
complications (12, 37). Doctors with specific 
expertise in medical rehabilitation are referred 
to as physiatrists, rehabilitation doctors, or 
physical and rehabilitation specialists (37). 
Medical specialists such as psychiatrists, pae-
diatricians, geriatricians, ophthalmologists, 
neurosurgeons, and orthopaedic surgeons can 
be involved in rehabilitation medicine, as can a 
broad range of therapists. In many parts of the 
world where specialists in rehabilitation medi-
cine are not available, services may be provided 
by doctors and therapists (see Box 4.2).
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Box 4.2. Clubfoot treatment in Uganda

Clubfoot, a congenital deformity involving one or both feet, is commonly neglected in low and middle-income 
countries. If left untreated, clubfoot can result in physical deformity, pain in the feet, and impaired mobility, all 
of which can limit community participation, including access to education.

In Uganda the incidence of clubfoot is 1.2 per 1000 live births. The condition is usually not diagnosed, or if 
diagnosed it is neglected because conventional invasive surgery treatment is not possible with the resources 
available (38).

The Ponseti clubfoot treatment involving manipulation, casting, Achilles tenotomy, and fitting of foot braces has 
proven to result in a high rate of painless, functional feet (Ponseti, 1996). The benefits of this approach for devel-
oping countries are low cost, high effectiveness, and the possibility to train service providers other than medical 
doctors to perform the treatment. The results of a clubfoot project in Malawi, where the treatment was conducted 
by trained orthopaedic clinical officers, showed that initial good correction was achieved in 98% of cases (39).

The Ugandan Sustainable Clubfoot Care Project – a collaborative partnership between the Ugandan Ministry 
of Health, CBM International, and Ugandan and Canadian universities – is funded by the Canadian International 
Development Agency. Its purpose is to make sustainable, universal, effective, and safe treatment of clubfoot in 
Uganda using the Ponseti method. It built on the existing health care and education sectors and has incorporated 
research to inform the project’s activities and evaluate outcomes.

The project has resulted in many positive achievements in two years including:

 ■ The Ugandan Ministry of Health has approved the Ponseti method as the preferred treatment for clubfoot in 
all its hospitals.

 ■ 36% of the country’s public hospitals have built the capacity to do the Ponseti procedure and are using the method.
 ■ 798 health-care professionals received training to identify and treat clubfoot.
 ■ Teaching modules on clubfoot and the Ponseti method are being used in two medical and three paramedical 

schools.
 ■ 1152 students in various health disciplines received training in the Ponseti method.
 ■ 872 children with clubfoot received treatment, an estimated 31% of infants born with clubfoot during the 

sample period – very high, given that only 41% of all births occur in a health care centre.
 ■ Public awareness campaigns were implemented – including radio messages and distribution of posters and 

pamphlets to village health teams – to inform the general public that clubfoot is correctable.

The project shows that clubfoot detection and treatment can quickly be incorporated into settings with few 
resources. The approach requires:

 ■ Screening infants at birth for foot deformity to detect the impairment.
 ■ Building the capacity of health-care professionals across the continuum of care, from community midwives 

screening for deformity, to NGO technicians making braces, and orthopaedic officers performing tenotomies.
 ■ Decentralizing clubfoot care services, including screening in the community, for example through community-

based rehabilitation workers, and treatment in local clinics, to address treatment adherence barriers.
 ■ Incorporating Ponseti method training into the education curricula of medical, nursing, paramedical, and 

infant health-care students.
 ■ Establishing mechanisms to address treatment adherence barriers including travel distance and costs.
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Rehabilitation medicine has shown posi-
tive outcomes, for example, in improving joint 
and limb function, pain management, wound 
healing, and psychosocial well-being (40–47).

Therapy

Therapy is concerned with restoring and com-
pensating for the loss of functioning, and pre-
venting or slowing deterioration in functioning 
in every area of a person’s life. Therapists and 
rehabilitation workers include occupational 
therapists, orthotists, physiotherapists, pros-
thetists, psychologists, rehabilitation and tech-
nical assistants, social workers, and speech and 
language therapists.

Therapy measures include:
 ■ training, exercises, and compensatory 

strategies
 ■ education
 ■ support and counselling

 ■ modifications to the environment
 ■ provision of resources and assistive 

technology.

Convincing evidence shows that some 
therapy measures improve rehabilitation out-
comes (see Box  4.3). For example, exercise 
therapy in a broad range of health conditions 
– including cystic fibrosis, frailness in elderly 
people, Parkinson disease, stroke, osteoar-
thritis in the knee and hip, heart disease, and 
low back pain – has contributed to increased 
strength, endurance, and flexibility of joints. 
It can improve balance, posture, and range of 
motion or functional mobility, and reduce the 
risk of falls (49–51). Therapy interventions have 
also been found to be suitable for the long-term 
care of older persons to reduce disability (18). 
Some studies show that training in activities of 
daily living have positive outcomes for people 
with stroke (52).

Box 4.3. Money well spent: The effectiveness and value of housing adaptations

Public spending on housing adaptations for people with difficulties in functioning in the United Kingdom of Great 
Britain and Northern Ireland amounted to more than £220 million in 1995, and both the number of demands and 
unit costs are growing. A 2000 research study examined the effectiveness of adaptations in England and Wales, 
using interviews with recipients of major adaptations, postal questionnaires returned by recipients of minor 
adaptations, administrative records, and the views of visiting professionals. The main measure of “effectiveness” 
was the degree to which the problems experienced by the respondent before adaptation were overcome by the 
adaptation, without causing new problems. The study found that:

 ■ Minor adaptations (rails, ramps, over-bath showers, and door entry systems, for example) – most costing less 
than £500 – produced a range of lasting, positive consequences for virtually all recipients: 62% of respondents 
suggested they felt safer from the risk of accident, and 77% perceived a positive effect on their health.

 ■ Major adaptations (bathroom conversions, extensions, lifts, for example) in most cases had transformed 
people’s lives. Before adaptations, people used words like “prisoner”, “degraded”, and “afraid’ to describe 
their situations; following adaptations, they spoke of themselves as “independent”, “useful”, and “confident”.

 ■ Where major adaptations failed, it was typically because of weaknesses in the original specification. Adaptations 
for children sometimes failed to allow for the child’s growth, for example. In other cases, policies intended 
to save money resulted in major waste. Examples included extensions that were too small or too cold to use, 
and cheap but ineffective substitutes for proper bathing facilities.

 ■ The evidence from recipients suggests that successful adaptations keep people out of hospitals, reduce strain 
on carers, and promote social inclusion.

 ■ Benefits were most pronounced where careful consultation with users took place, where the needs of the 
whole family had been considered, and where the integrity of the home had been respected.

Adaptations appear to be a highly effective use of public resources, justifying investment in health and rehabilita-
tion resources. Further research is needed in diverse contexts and settings.

Source (48).
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Distance training was used in Bangladesh 
for mothers of children with cerebral palsy in 
an 18-month therapy programme: it promoted 
the development of physical and cognitive 
skills and improved motor skills in the chil-
dren (53). Counselling, information, and train-
ing on adaptive methods, aids, and equipment 
have been effective for individuals with spinal 
cord injury and younger people with disabili-
ties (54–56). Many rehabilitation measures help 
people with disabilities to return or continue to 
work, including adjusting the content or sched-
ule of work, and making changes to equipment 
and the work environment (57, 58).

Assistive technologies

An assistive technology device can be defined 
as “any item, piece of equipment, or product, 
whether it is acquired commercially, modified, 
or customized, that is used to increase, main-
tain, or improve the functional capabilities of 
individuals with disabilities” (59).

Common examples of assistive devices are:
 ■ crutches, prostheses, orthoses, wheel-

chairs, and tricycles for people with mobil-
ity impairments;

 ■ hearing aids and cochlear implants for 
those with hearing impairments;

 ■ white canes, magnifiers, ocular devices, 
talking books, and software for screen 
magnification and reading for people with 
visual impairments;

 ■ communication boards and speech synthe-
sizers for people with speech impairments;

 ■ devices such as day calendars with 
symbol pictures for people with cognitive 
impairment.

Assistive technologies, when appropriate to 
the user and the user’s environment, have been 
shown to be powerful tools to increase inde-
pendence and improve participation. A study of 
people with limited mobility in Uganda found 
that assistive technologies for mobility created 
greater possibilities for community participa-
tion, especially in education and employment 

(60). For people in the United Kingdom with 
disabilities resulting from brain injuries, tech-
nologies such as personal digital assistants, and 
simpler technologies such as wall charts, were 
closely associated with independence (61). In a 
study of Nigerians with hearing impairments, 
provision of a hearing aid was associated with 
improved function, participation and user sat-
isfaction (62).

Assistive devices have also been reported to 
reduce disability and may substitute or supple-
ment support services – possibly reducing care 
costs (63). In the United States of America, data 
over 15 years from the National Long-Term Care 
Survey found that increasing use of technology 
was associated with decreasing reported disabil-
ity among people aged 65 years and older (64). 
Another study from the United States showed 
that users of assistive technologies such as 
mobility aids and equipment for personal care 
reported less need for support services (65).

In some countries, assistive devices are 
an integral part of health care and are pro-
vided through the national health care system. 
Elsewhere, assistive technology is provided by 
governments through rehabilitation services, 
vocational rehabilitation, or special education 
agencies (66), insurance companies, and chari-
table and nongovernmental organizations.

Rehabilitation settings

The availability of rehabilitation services in dif-
ferent settings varies within and across nations 
and regions (67–70). Medical rehabilitation 
and therapy are typically provided in acute 
care hospitals for conditions with acute onset. 
Follow-up medical rehabilitation, therapy, and 
assistive devices could be provided in a wide 
range of settings, including specialized rehabil-
itation wards or hospitals; rehabilitation cen-
tres; institutions such as residential mental and 
nursing homes, respite care centres, hospices, 
prisons, residential educational institutions, 
and military residential settings; or single or 
multiprofessional practices (office or clinic). 
Longer-term rehabilitation may be provided 
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within community settings and facilities such 
as primary health care centres, schools, work-
places, or home-care therapy services (67–70).

Needs and unmet needs

Global data on the need for rehabilitation ser-
vices, the type and quality of measures provided, 
and estimates of unmet need do not exist. Data 
on rehabilitation services are often incomplete 
and fragmented. When data are available, com-
parability is hampered by differences in defini-
tions, classifications of measures and personnel, 
populations under study, measurement meth-
ods, indicators, and data sources – for example, 
individuals with disabilities, service providers, 
or programme managers may experience needs 
and demands differently (71, 72).

Unmet rehabilitation needs can delay dis-
charge, limit activities, restrict participation, 
cause deterioration in health, increase depend-
ency on others for assistance, and decrease 
quality of life (37, 73–77). These negative out-
comes can have broad social and financial 
implications for individuals, families, and 
communities (78–80).

Despite acknowledged limitations such as 
the quality of data and cultural variations in 
perception of disabilities, the need for rehabili-
tation services can be estimated in several ways. 
These include data on the prevalence of disabil-
ity; disability-specific surveys; and population 
and administrative data.

Prevalence data on health conditions 
associated with disability can provide infor-
mation to assess rehabilitation needs (81). As 
Chapter  2 indicated, disability rates correlate 
with the increase in noncommunicable condi-
tions and global ageing. The need for rehabili-
tation services is projected to increase (82, 83) 
due to these demographic and epidemiological 
factors. Strong evidence suggests that impair-
ments related to ageing and many health condi-
tions can be reduced and functioning improved 
with rehabilitation (84–86).

Higher rates of disability indicate a greater 
potential need for rehabilitation. Epidemiologi- 

cal evidence together with an examination of 
the number, type, and severity of impairments, 
and the activity limitations and participation 
restrictions that may benefit from various reha-
bilitation measures, can help measure the need 
for services and may be useful for setting appro-
priate priorities for rehabilitation (87).
 ■ The number of people needing hearing aids 

worldwide is based on 2005 World Health 
Organization estimates that about 278 
million people have moderate to profound 
hearing impairments (88). In developed 
countries, industry experts estimate that 
about 20% of people with hearing impair-
ments need hearing aids (89), suggesting 56 
million potential hearing-aid users world-
wide. Hearing aid producers and distribu-
tors estimate that hearing aid production 
currently meets less than 10% of global 
need (88), and less than 3% of the hearing 
aid needs in developing countries are met 
annually (90).

 ■ The International Society for Prosthetics 
and Orthotics and the World Health 
Organization have estimated that people 
needing prostheses or orthotics and related 
services represent 0.5% of the population 
in developing countries; and 30 million 
people in Africa, Asia, and Latin America 
(91) require an estimated 180 000 rehabili-
tation professionals. In 2005 there were 24 
prosthetic and orthotic schools in devel-
oping countries, graduating 400 trainees 
annually. Worldwide existing training 
facilities for prosthetic and orthotic pro-
fessionals and other providers of essential 
rehabilitation services are deeply inad-
equate in relation to the need (92).

 ■ A national survey of musculoskeletal 
impairment in Rwanda concluded that 
2.6% of children are impaired and that 
about 80 000 need physical therapy, 50 000 
need orthopaedic surgery, and 10 000 need 
assistive devices (93).

Most of the available data on national 
supply and unmet need are derived from 
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disability-specific surveys on specific popula-
tions such as:
 ■ National studies on living conditions 

of people with disabilities conducted in 
Malawi, Mozambique, Namibia, Zambia, 
and Zimbabwe (94–98) revealed large gaps 
in the provision of medical rehabilitation 
and assistive devices (see Table 2.5 in 
Chapter 2). Gender inequalities in access 
to assistive devices were evident in Malawi 
(men 25.3% and women 14.1%) and Zambia 
(men 15.7% and women 11.9%) (99).

 ■ A survey of physical rehabilitation medicine 
in Croatia, the Czech Republic, Hungary, 
Slovakia, and Slovenia found a general lack 
of access to rehabilitation in primary, sec-
ondary, tertiary, and community health 
care settings, as well as regional and socio-
economic inequalities in access (100).

 ■ In a study of people identified as disabled 
from three districts in Beijing, China, 75% 
of those interviewed expressed a need for 
a range of rehabilitation services, of which 
only 27% had received such services (101). 
A national Chinese study of the need for 
rehabilitation in 2007 found that unmet 
need was particularly high for assistive 
devices and therapy (102).

 ■ United States surveys report considerable 
unmet needs – often caused by funding 
problems – for assistive technologies (103).

Unmet need for rehabilitation services can also 
be estimated from administrative and population 
survey data. The supply of rehabilitation services 
can be estimated from administrative data on the 
provision of services, and measures such as wait-
ing times for rehabilitation services can proxy the 
extent to which demand for services is being met.

A recent global survey (2006–2008) of 
vision services in 195 countries found that 
waiting times in urban areas averaged less than 
one month, while waiting times in rural areas 
ranged from six months to a year (104). Proxy 
measures may not always be reliable. In the case 
of waiting times, for instance, lack of awareness 
of services and beliefs about disability influence 

treatment-seeking, while restrictions on who is 
legitimately waiting for services can complicate 
data interpretation (105–107).

Indicators on the number of people 
demanding but not receiving services, or 
receiving inadequate or inappropriate ser-
vices, can provide useful planning informa-
tion (108). Data on rehabilitation often are 
not disaggregated from other health care 
services, however, and rehabilitation meas-
ures are not included in existing classification 
systems, which could provide a framework 
for describing and measuring rehabilitation. 
Administrative data on supply are often frag-
mented because rehabilitation can take place 
in a variety of settings and be performed by 
different personnel.

Comparing multiple data sources can 
provide more robust interpretations, if a 
common framework like the ICF is used. 
As an example, the Arthritis Community 
Research and Evaluation Unit in Toronto 
merged administrative data sources to pro-
file rehabilitation demand and supply across 
all regions of the province of Ontario (109). 
The researchers triangulated population 
data with the number of health-care workers 
per region to estimate the number of work-
ers per person: they found that the higher 
concentration of workers in the southern 
region did not coincide with the highest 
areas of demand, causing unmet demand for 
rehabilitation.

Addressing barriers 
to rehabilitation
The barriers to rehabilitation service provi-
sion can be overcome through a series of 
actions, including:
 ■ reforming policies, laws, and delivery sys-

tems, including development or revision of 
national rehabilitation plans;

 ■ developing funding mechanisms to 
address barriers related to financing of 
rehabilitation;
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 ■ increasing human resources for rehabilita-
tion, including training and retention of 
rehabilitation personnel;

 ■ expanding and decentralizing service 
delivery;

 ■ increasing the use and affordability of tech-
nology and assistive devices;

 ■ expanding research programmes, includ-
ing improving information and access to 
good practice guidelines.

Reforming policies, laws, 
and delivery systems
A 2005 global survey (110) of the implementa-
tion of the nonbinding, United Nations Standard 
Rules on the Equalization of Opportunities for 
Persons with Disabilities found that:
 ■ in 48 of 114 (42%) countries that responded 

to the survey, rehabilitation policies were 
not adopted;

 ■ in 57 (50%) countries legislation on reha-
bilitation for people with disabilities was 
not passed;

 ■ in 46 (40%) countries rehabilitation pro-
grammes were not established.

Many countries have good legislation 
and related policies on rehabilitation, but the 
implementation of these policies, and the 
development and delivery of regional and local 
rehabilitation services, have lagged. Systemic 
barriers include:
 ■ Lack of strategic planning. A study of 

rehabilitation medicine related to physical 
impairments – excluding assistive technol-
ogy, sensory impairments, and specialized 
disciplines – in five central and eastern 
European countries suggested that the 
lack of strategic planning for services had 
resulted in an uneven distribution of ser-
vice capacity and infrastructure (100).

 ■ Lack of resources and health infrastruc-
ture. Limited resources and health infra-
structure in developing countries, and in 
rural and remote communities in developed 

countries, can reduce access to rehabili-
tation and quality of services (111). In a 
survey on the reasons for not using needed 
health facilities in two Indian states, 52.3% 
of respondents indicated that no health-
care facility in the area was available (112). 
Other countries lack rehabilitation services 
that have proven effective at reducing long-
term costs, such as early intervention for 
children under the age of 5 (5, 113–115). A 
study of users of community-based reha-
bilitation (CBR) in Ghana, Guyana, and 
Nepal showed limited impact on physical 
well-being because CBR workers had dif-
ficulties providing physical rehabilita-
tion, assistive devices, and referral services 
(116). In Haiti, before the 2010 earthquake, 
an estimated three quarters of amputees 
received prosthetic management due to the 
lack of availability of services (117).

 ■ Lack of agency responsible to administer, 
coordinate, and monitor services. In some 
countries all rehabilitation is integrated in 
health care and financed under the national 
health system (118, 119). In other countries 
responsibilities are divided between differ-
ent ministries, and rehabilitation services are 
often poorly integrated into the overall system 
and not well coordinated (120). A report of 
29 African countries found that many lack 
coordination and collaboration among the 
different sectors and ministries involved in 
disability and rehabilitation, and 4 of the 29 
countries did not have a lead ministry (119).

 ■ Inadequate health information systems 
and communication strategies can con-
tribute to low rates of participation in 
rehabilitation. Aboriginal Australians 
have high rates of cardiovascular disease 
but low rates of participation in cardiac 
rehabilitation, for example. Barriers to 
rehabilitation include poor communica-
tion across the health care sector and 
between providers (notably between pri-
mary and secondary care), inconsistent 
and insufficient data collection processes, 
multiple clinical information systems, 
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and incompatible technologies (121). Poor 
communication results in ineffective 
coordination of responsibilities among 
providers (75).

 ■ Complex referral systems can limit 
access. Where access to rehabilitation ser-
vices is controlled by doctors (77), medical 
rules or attitudes of primary physicians 
can obstruct individuals with disabilities 
from obtaining services (122). People are 
sometimes not referred, or inappropriately 
referred, or unnecessary medical consulta-
tions may increase their costs (123–126). 
This is particularly relevant to people with 
complex needs requiring multiple rehabili-
tation measures.

 ■ Absence of engagement with people with 
disabilities. The study of 114 countries 
mentioned above did not consult with disa-
bled people’s organizations in 51 countries, 
and did not consult with families of persons 
with disabilities about design, implementa-
tion, and evaluation of rehabilitation pro-
grammes in 57 of the study countries (110).

Countries that lack policies and legislation 
on rehabilitation should consider introducing 
them, especially countries that are signatories to 
the CRPD, as they are required to align national 
law with Articles 25 and 26 of the Convention. 
Rehabilitation can be incorporated into general 
legislation on health, and into relevant employ-
ment, education, and social services legislation, 
as well as into specific legislation for persons 
with disabilities.

Policy responses should emphasize early 
intervention and use of rehabilitation to enable 
people with a broad range of health conditions 
to improve or maintain their level of function-
ing, with a specific focus on ensuring participa-
tion and inclusion, such as continuing to work 
(127). Services should be provided as close as 
possible to communities where people live, 
including in rural areas (128).

Development, implementation, and moni-
toring of policy and laws should include users 
(see Box 4.4) (132). Rehabilitation professionals 

must be aware of the policies and programmes 
given the role of rehabilitation in keeping 
people with disabilities participating in society 
(133, 134).

National rehabilitation plans 
and improved collaboration

Creating or amending national plans on reha-
bilitation, and establishing infrastructure and 
capacity to implement the plan are critical 
to improving access to rehabilitation. Plans 
should be based on analysis of the current 
situation, consider the main aspects of reha-
bilitation provision – leadership, financing, 
information, service delivery, products and 
technologies, and the rehabilitation workforce 
(135) – and define priorities based on local need. 
Even if it is not immediately possible to provide 
rehabilitation services for all who need them, 
a plan involving smaller, annual investments 
may progressively strengthen and expand the 
rehabilitation system.

Successful implementation of the plan 
depends on establishing or strengthening 
mechanisms for intersectoral collaboration. 
An interministerial committee or agency for 
rehabilitation can coordinate across organi-
zations. For example, a Disability Action 
Council with representatives from the govern-
ment, NGOs, and training programmes was 
established in Cambodia in 1997, to support 
coordination and cooperation across reha-
bilitation providers, decrease duplication and 
improve distribution of services and referral 
systems, and promote joint ventures in train-
ing (136). The Council has been very success-
ful in developing physical rehabilitation and 
supporting professional training (physical 
therapy, prosthetics, orthotics, wheelchairs, 
and CBR) (137). Further benefits include (136):
 ■ joint negotiation for equipment and supplies;
 ■ sharing knowledge and expertise;
 ■ continuing education through sharing 

specialist educators, establishing clinical 
education sites, reviewing and revising 
curricula, and disseminating information;
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 ■ support for the transition from expatriate 
professional services to local management.

Developing funding 
mechanisms for rehabilitation
The cost of rehabilitation can be a barrier for 
people with disabilities in high-income as well 
as low-income countries. Even where funding 
from governments, insurers, or NGOs is avail-
able, it may not cover enough of the costs to 
make rehabilitation affordable (117). People 

with disabilities have lower incomes and are 
often unemployed, so are less likely to be covered 
by employer-sponsored health plans or private 
voluntary health insurance (see Chapter  8). 
If they have limited finances and inadequate 
public health coverage, access to rehabilitation 
may also be limited, compromising activity and 
participation in society (138).

Lack of financial resources for assis-
tive technologies is a significant barrier 
for many (101). People with disabilities 
and their families purchase more than half 
of all assistive devices directly (139). In a 

Box 4.4. Reform of mental health law in Italy – closing psychiatric institutions is not enough

In 1978 Italy introduced Law No. 180 gradually phasing out psychiatric hospitals and introducing a community-
based system of psychiatric care. Social psychiatrist Franco Basaglia was a leading figure behind the new law that 
rejected the assumption that people with mental illness were a danger to society. Basaglia had become appalled 
by the inhuman conditions he witnessed as the director of a psychiatric hospital in northern Italy. He viewed 
social factors as the main determinants in mental illness, and became a champion of community mental health 
services and beds in general hospitals instead of psychiatric hospitals (129).

Thirty years later, Italy is the only country where traditional mental hospitals are prohibited by law. The law 
comprised framework legislation, with individual regions tasked with implementing detailed norms, methods, 
and timetables for action. As a result of the law, no new patients were admitted to psychiatric hospitals, and a 
process of deinstitutionalization of psychiatric inpatients was actively promoted. The inpatient population dropped 
by 53% between 1978 and 1987, and the final dismantling of psychiatric hospitals was completed by 2000 (130).

Treatment for acute problems is delivered in general hospital psychiatric units, each with a maximum of 15 beds. 
A network of community mental health and rehabilitation centres support mentally ill people, based on a holistic 
perspective. The organization of services uses a departmental model to coordinate a range of treatments, phases, 
and professionals. Campaigns against stigma, for social inclusion of people with mental health problems, and 
empowerment of patients and families have been promoted and supported centrally and regionally.

As a consequence of these policies, Italy has fewer psychiatric beds than other countries – 1.72 per 10 000 people 
in 2001. While Italy has a comparable number of psychiatrists per head of population to the United Kingdom, it 
has one third the psychiatric nurses and psychologists, and one tenth of the social workers. Italy also has lower 
rates of compulsory admissions (2.5 per 10 000 people in 2001, compared with 5.5 per 10 000 in England) (131), 
and lower use of psychotropic drugs than other European countries. “Revolving door” readmissions are evident 
only in regions with poor resources.

Yet Italian mental health care is far from perfect (130). In place of public sector mental hospitals, the government 
operates small, protected communities or apartments for long-term patients, and private facilities provide long-
term care in some regions. But support for mental health varies significantly by region, and the burden of care still 
falls on families in some areas. Community mental health and rehabilitation services have in some areas failed to 
innovate, and optimal treatments are not always available. Italy is preparing a new national strategy to reinforce 
the community care system, face emerging priorities, and standardize regional mental health care performance.

Italy’s experience shows that closing psychiatric institutions must be accompanied by alternative structures. 
Reform laws should provide minimum standards, not just guidelines. Political commitment is necessary, as well 
as investment in buildings, staff, and training. Research and evaluation is vital, together with central mechanisms 
for verification, control, and comparison of services.
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national survey in India, two thirds of the 
assistive technology users reported having 
paid for their devices themselves (112). In 
Haiti, poor access to prosthetic services was 
attributed partially to users being unable to 
pay (117).

Spending on rehabilitation services is dif-
ficult to determine because it generally is not 
disaggregated from other health care expendi-
ture. Limited information is available on 
expenditure for the full range of rehabilitation 
measures (68, 74, 138). Governments in 41 of 
114 countries did not provide funding for assis-
tive devices in 2005 (110). Even in the 79 coun-
tries where insurance schemes fully or partially 
covered assistive devices, 16 did not cover poor 
people with disabilities, and 28 did not cover 
all geographical locations (110). In some cases 
existing programmes did not cover mainte-
nance and repairs for assistive devices, which 
can leave individuals with defective equipment 
and limit its use (76, 112, 140). One third of the 
114 countries providing data to the 2005 global 
study did not allocate specific budgets for 
rehabilitation services (110). OECD countries 
appear to be investing more in rehabilitation 
than in the past, but the spending is still low 
(120). For example, unweighted averages for all 
OECD countries between 2006 and 2008 indi-
cate that public spending on rehabilitation as 
part of labour market programmes was 0.02% 
of GDP with no increase over time (127).

Health care funding often provides selec-
tive coverage for rehabilitation services – for 
example, by restricting the number or type 
of assistive devices, the number of therapy 
visits over a specific time, or the maximum 
cost (77) – in order to control cost. While cost 
controls are needed, they should be balanced 
with the need to provide services to those who 
can benefit. In the United States, government 
and private insurance plans limit coverage 
of assistive technologies and may not replace 
ageing devices until they are broken, some-
times requiring a substantial waiting period 
(77). A study of assistive device use by people 
with rheumatic disease in Germany and the 

Netherlands found significant differences 
between the two countries, thought to result 
from differences in country-related health care 
systems with respect to prescription and reim-
bursement rules (141).

Policy actions require a budget matching the 
scope and priorities of the plan. The budget for 
rehabilitation services should be part of the regu-
lar budgets of relevant ministries – notably health 
– and should consider ongoing needs. Ideally, the 
budget line for rehabilitation services would be 
separated to identify and monitor spending.

Many countries – particularly low-income 
and middle-income countries – struggle to 
finance rehabilitation, but rehabilitation is a 
good investment because it builds human capital 
(36, 142). Financing strategies can improve the 
provision, access, and coverage of rehabilitation 
services, particularly in low-income and mid-
dle-income countries. Any new strategy should 
be carefully evaluated for its applicability and 
cost–effectiveness before being implemented. 
Financing strategies may include the following:
 ■ Reallocate or redistribute resources. 

Public rehabilitation services should be 
reviewed and evaluated, with resources 
reallocated effectively. Possible modifica-
tions include:
 – changing from hospital or clinic-based 

rehabilitation to community-based 
interventions (74, 83);

 – reorganizing and integrating services 
to make them more efficient (26, 74, 
143);

 – relocating equipment to where it is 
most needed (144).

 ■ Cooperate internationally. Developed 
countries, through their development aid, 
could provide long-term technical and 
financial assistance to developing coun-
tries to strengthen rehabilitation services, 
including rehabilitation personnel devel-
opment. Aid agencies from Australia, 
Germany, Italy, Japan, New Zealand, 
Norway, Sweden, the United Kingdom, 
and the United States have supported such 
activities (145–147).
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 ■ Include rehabilitation services in foreign 
aid for humanitarian crises. Conflict and 
natural disaster cause injuries and disabili-
ties and make people with existing disabili-
ties even more vulnerable – for example, 
after an earthquake there are increased 
difficulties in moving around due to the 
rubble from collapsed buildings and the 
loss of mobility devices. Foreign aid should 
also include trauma care and rehabilitation 
services (135, 142, 148).

 ■ Combine public and private financing. 
Clear demarcation of responsibilities and 
good coordination among sectors is needed 
for this strategy to be effective. Some ser-
vices could be publicly funded but privately 
provided – as in Australia, Cambodia, 
Canada, and India.

 ■ Target poor people with disabilities. The 
essential elements of rehabilitation need to 
be identified, publicly funded, and made 
available for free to people with low incomes, 
as in South Africa (149) and India (8).

 ■ Evaluate coverage of health insurance, 
including criteria for equitable access. 
A study in the United States on access to 
physical therapy found that health care 
funding sources provided different cover-
age for physical therapy services depending 
on whether people had cerebral palsy, mul-
tiple sclerosis, or spinal cord injury (74).

Increasing human resources 
for rehabilitation
Global information about the rehabilita-
tion workforce is inadequate. In many coun-
tries national planning and review of human 
resources for health do not refer to rehabilitation 
(135). Many lack the technical capacity to accu-
rately monitor their rehabilitation workforce, 
so data are often unreliable and out-of-date. 
Furthermore, the terms to describe the work-
ers vary, proven analytical tools are absent, and 
skills and experience for assessing crucial policy 
issues are lacking (150, 151).

Many countries, developing and developed, 
report inadequate, unstable, or nonexistent 
supplies, (83, 152, 153) and unequal geographic 
distribution of, rehabilitation professionals (82, 
140). Developed countries such as Australia, 
Canada, and the United States report shortages 
of rehabilitation personnel in rural and remote 
areas (154–156).

The low quality and productivity of the 
rehabilitation workforce in low-income coun-
tries are disconcerting. The training for rehabili-
tation and other health personnel in developing 
countries, can be more complex than in devel-
oped countries. Training needs to consider the 
absence of other practitioners for consultation 
and advice and the lack of medical services, 
surgical treatment, and follow-up care through 
primary health care facilities. Rehabilitation 
personnel working in low-resource settings 
require extensive knowledge on pathology, and 
good diagnostic, problem-solving, clinical deci-
sion-making, and communication skills (136).

Physiotherapy services are the ones most 
often available, often in small hospitals (144). A 
recent comprehensive survey of rehabilitation in 
Ghana identified no rehabilitation doctor or occu-
pational therapist in the country, and only a few 
prosthetists, orthotists, and physical therapists, 
resulting in very limited access to therapy and 
assistive technologies (68). Services such as speech 
pathology are nearly absent in many countries 
(144). In India people with speech impairments 
were much less likely to receive assistive devices 
than people with visual impairments (112). 

An extensive survey of rehabilitation doctors 
in sub-Saharan Africa identified only six, all in 
South Africa, for more than 780 million people, 
while Europe has more than 10 000 and the United 
States more than 7000 (142). Discrepancies are 
also large for other rehabilitation professions: 
0.04–0.6 psychologists per 100  000 population 
in low-income and lower middle-income coun-
tries, compared with 1.8 in upper middle-income 
countries and 14 in high-income countries; and 
0.04 social workers per 100  000 population in 
low-income countries compared with 15.7 in 
high-income countries (157). Data from official 
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statistical sources showing the large disparities in 
supply of physiotherapists are shown in Fig. 4.1, 
and data from a survey by the World Federation of 
Occupational Therapists showing the disparities 
in occupational therapists are shown in Fig. 4.2.

The lack of women in rehabilitation profes-
sions, and the cultural attitudes towards gender, 

affect rehabilitation services in some contexts. The 
low number of women technicians in India, for 
example, may partly explain why women with dis-
abilities were less likely than men to receive assis-
tive devices (112). Female patients in Afghanistan 
can be treated only by female therapists, and men 
only by men. Restrictions on travel for women 

Fig. 4.1. Physiotherapists per 10 000 population in selected countries

0
2
4
6
8

10
12
14
16
18
20
22

Pa
ki

st
an

 
Bu

rk
in

a F
as

o 

Co
te

 d'
Iv

oi
re

 
M

ad
ag

as
ca

r 
M

ya
nm

ar
 

Se
ne

ga
l 

M
al

i 
Rw

an
da

 

Ug
an

da
 

In
do

ne
sia

 
De

m
oc

ra
tic

 R
ep

ub
lic

of
 th

e C
on

go
Le

so
th

o 
Zi

m
ba

bw
e 

Ni
ge

ria
 

Sr
i L

an
ka

 

To
go

 
M

or
oc

co
 

Sw
az

ila
nd

 
M

au
rit

iu
s 

Za
m

bi
a 

Ca
pe

 Ve
rd

e 
Jo

rd
an

 
Ke

ny
a 

Na
m

ib
ia

 
Ira

q 

Eg
yp

t
Om

an
 

Ba
hr

ai
n 

Se
yc

he
lle

s 
Tu

ni
sia

 

So
ut

h 
Af

ric
a 

Un
ite

d 
Ki

ng
do

m

Ca
na

da
 

Au
st

ra
lia

 

Ne
w

 Ze
al

an
d 

US
A

Fi
nl

an
d 

Source (158).

Fig. 4.2. Occupational therapists per 10 000 population in selected countries
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prevent female physiotherapists from participat-
ing in professional development and training 
workshops and limit their ability to make home 
visits (160).

Expanding education and training

Many developing countries do not have edu-
cational programmes for rehabilitation profes-
sionals. According to the 2005 global survey 
of 114 countries, 37 had not taken action to 
train rehabilitation personnel and 56 had not 
updated medical knowledge of health-care pro-
viders on disability (110).

Differences across countries in the type 
of training and the competency standards 
required influence the quality of services (92, 
136, 161). University training for rehabilitation 
personnel may not be feasible in all developing 
countries because of the academic expertise 
required, the time and expense, and the abil-
ity of national governments and NGOs to sus-
tain the training (162–165). Long-term funding 
commitment from Governments and donors is 
required (136, 166).

Education for rehabilitation personnel – 
commonly institutional and urban-based – is 
not always relevant to the needs of the popu-
lation, especially in rural communities (167). 
In Afghanistan one study found that physical 
therapists with two years of training had dif-
ficulty with clinical reasoning and that clinical 
competencies varied, especially for managing 
complex disabilities and identifying their own 
training needs (168).

Given the global lack of rehabilitation pro-
fessionals, mixed or graded levels of training 
may be required to increase the provision of 
essential rehabilitation services. Where graded 
training is used, consideration should be given 
to career development and continuing educa-
tion opportunities between levels. 

University professional education – advo-
cated by developed countries and professional 
associations – builds discipline-specific quali-
fications in physical and occupational therapy, 

prosthetics and orthotics, and speech and lan-
guage, among others (162–165). Professional 
associations support minimum standards for 
training (162–164, 169). The complexity of 
working in resource-poor contexts suggests the 
importance of either university or strong tech-
nical diploma education (136). The feasibility 
of establishing and sustaining tertiary training 
needs is determined by several factors includ-
ing political stability, availability of trained 
educators, availability of financial support, 
educational standards within the country, and 
the cost and time for training.

Low- and middle-income countries such as 
China, India, Lebanon, Myanmar, Thailand, 
Viet Nam, and Zimbabwe have responded to 
the lack of professional resources by establish-
ing mid-level training programmes (92, 170). 
Rehabilitation training times have been short-
ened after wars and conflicts when the number 
of people with impairments has increased 
sharply – for example, in the United States 
after World War I, and in Cambodia after its 
civil war (126, 136, 171). Mid-level therapists 
are also relevant in developed countries: a col-
laborative project in north-eastern England 
compensated for difficulties in recruiting 
qualified professionals by training rehabilita-
tion assistants to work alongside rehabilita-
tion therapists (152).

Mid-level workers, therapists and techni-
cians can be trained as multipurpose rehabili-
tation workers with basic training in a range 
of disciplines (occupational therapy, physi-
cal therapy, speech therapy, for example), or 
as profession-specific assistants that provide 
rehabilitation services under supervision (152, 
170). Prosthetics and orthotics courses meet the 
WHO/ISPO standards in several developing 
countries including Afghanistan, Cambodia, 
Ethiopia, El Salvador, India, Indonesia, United 
Republic of Tanzania, Thailand, Togo, Sri Lanka, 
Pakistan, Sudan, and Viet Nam (see Box 4.5) (92, 
172). A positive side-effect of mid-level train-
ing is that trained professionals are limited in 
their ability to emigrate to developed countries 
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(136). Mid-level training is also less expensive, 
and although insufficient by itself, it may be an 
option for extending services in the absence of 
full professional training (136).

Community-based workers – a third level 
of training – shows promise in addressing 
geographical access (173, 174). They can work 
across traditional health and social services 
boundaries to provide basic rehabilitation 
in the community while referring patients 
to more specialized services as needed (152, 
175). CBR workers generally have minimal 
training, and rely on established medical and 

rehabilitation services for specialist treatment 
and referral.

Providing opportunities for people with 
disabilities to train as rehabilitation personnel 
would broaden the pool of qualified people and 
could benefit patients through improved empa-
thy, understanding, and communication (176).

Training existing health-care 
personnel in rehabilitation

The duration of specialist training for doctors 
in Physical and Rehabilitation Medicine varies 

Box 4.5. Education in prosthetics and orthotics through the University Don Bosco

In 1996 the University Don Bosco in San Salvador, El Salvador, started the first formal training programme for 
prosthetics and orthotics in Central America, with support from the German Technical Cooperation organization.

The University Don Bosco, now the leading institution for prosthetics and orthotics education in Latin America, 
has graduated about 230 prosthetists and orthotists from 20 countries. Programmes continued to expand even 
after external funding ended. The university now employs nine full-time prosthetics and orthotics teachers, and 
cooperates with the International Society for Prosthetics and Orthotics and other international organizations 
such as the World Health Organization (WHO), other universities, and private companies.

Several approaches were instrumental in the success of this training initiative:

 ■ Strong partnership. An established education institution with strong pedagogical expertise, University Don 
Bosco was identified to assume overall responsibility for the training. The German Technical Cooperation 
agency, experienced in developing prosthetics and orthotics training programmes in Asia and Africa, provided 
the technical and financial support.

 ■ Long-term vision for sustainable training provision. A six-month orientation phase enabled the different 
partners to agree on details of project implementation, including objectives, activities, indicators, responsibili-
ties, and resources. A 7–10 year strategy enabled the programme to become self-sustaining.

 ■ Internationally recognized guidelines. All University Don Bosco training programmes have been developed 
with support from the International Society for Prosthetics and Orthotics, accredited based on the international 
guidelines for training developed by the Society and by WHO.

 ■ Capacity building. Technical content was developed and delivered by two advisors from the German Technical 
Cooperation for the initial three-year training programme (ISPO/WHO Category II). From the first intake of 25 
students, two outstanding graduates were selected for postgraduate studies in Germany. Following their return 
in 2000, responsibilities were gradually transferred from the advisors to the graduates. In 2000 the programme 
expanded to accept up to 25 students from all over Latin America, and in 2002 additional support from WHO 
helped establish a distance-learning programme for prosthetist and orthotist personnel with a minimum of 
five years of experience. The distance-learning programme, available in Spanish, Portuguese, English, and 
French, is now also offered in Angola and Bosnia and Herzegovina. In 2006 a five-year degree programme in 
prosthetics and orthotics (ISPO /WHO Category I) was started.

 ■ Ensuring recruitment. Prosthetic and orthotic technicians and engineers were integrated into the general 
health system in El Salvador, and support was provided to other countries to establish similar programmes.

 ■ Choosing appropriate technologies. Identifying and developing appropriate technologies ensured sustain-
able provision.



112

World report on disability 

across the world: three years in China (Chinese 
Standards), at least four years in Europe (37), 
and five years in the United States (177). Some 
countries have used shorter courses to meet 
the urgent need for rehabilitation doctors: 
in China, for example, a one-year certificate 
course in applied rehabilitation, run between 
1990 and 1997, was developed at Tongji Medical 
University, Wuhan, graduating 315 doctors 
now working across 30 provinces (Nan, per-
sonal communication 2010).

Primary health-care workers can benefit 
from broad rehabilitation training (using the 
biopsychosocial framework proposed by the ICF) 
(178). In the absence of rehabilitation specialists, 
health staff with appropriate training can help 
meet service shortages or supplement services. 
For example, nurses and health-care assistants 
can follow up on therapy services (179). Training 
programmes for health-care professionals 
should be user-driven, need-based, and relevant 
to the roles of the professionals (180).

Building training capacity

Academic institutions and universities in 
developed countries and international NGOs 
– with support from international donors and 
in partnership with governments or a local 
NGO – can build training capacity by helping 
train educators and supporting the upgrade of 
training courses in developing countries (136, 
142, 181). The Cambodian School of Prosthetics 
and Orthotics, with La Trobe University in 
Australia, recently upgraded a programme 
from Category II (orthopaedic technologist) to 
a bachelor’s degree in Prosthetics and Orthotics 
using distance education (182). This approach 
has enabled students to remain in their home 
country, and is more cost-effective than full-
time study in Australia (182).

Where training capacity does not exist 
in one country, regional training centres may 
provide a transitional solution (see Box  4.5). 
Mobility India trains rehabilitation therapy 
assistants, and provides specific training in 
prosthetics and orthotics, to students from 

India, Bangladesh, Nepal, and Sri Lanka. But 
this approach generates only a limited number 
of graduates, and travel and subsistence increase 
costs – so it cannot meet the vast personnel 
needs of other developing countries.

Curricula content

Training for rehabilitation personnel should 
include an overview of relevant national and 
international legislation, including the CRPD, 
that promotes client-centred approaches and 
shared decision-making between people with 
disabilities and professionals (167).

The ICF can create a common understand-
ing among health-care staff, and facilitate 
communication, the use of assessment tools, 
and standardized outcome measures to better 
manage rehabilitation interventions (17, 178).

Tertiary and mid-level education can be 
made more relevant to the needs of people in 
rural communities by including content on 
community needs, using appropriate technolo-
gies, and using progressive education methods 
including active learning and problem-based 
orientation (167, 175, 183, 184). Including con-
tent on the social, political, cultural, and eco-
nomic factors that affect the health and quality 
of life of persons with disabilities can make 
the curriculum more relevant to the context in 
which rehabilitation personnel will work (167, 
185–187). Studies have also shown that interdis-
ciplinary team training develops collaboration, 
reduces staff burnout, improves rehabilitation 
implementation, and increases client participa-
tion and satisfaction (188).

Recruiting and retaining 
rehabilitation personnel

Mechanisms to ensure employment for reha-
bilitation graduates are vital to the future of 
graduates and the sustainability of training. 
The WHO code of practice on the recruitment 
of health-care workers (189) reflects a com-
mitment to strengthen health systems glob-
ally, and to address the unequal distribution 
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of health-care workers both within countries 
and throughout the world, particularly in sub-
Saharan Africa and developing countries. The 
code stresses the need for awareness of local 
health care needs in low-income countries, and 
for promotion of worker exchanges and train-
ing between countries.

Several countries have training pro-
grammes that target potential rehabilitation 
and health students from the local community, 
especially in rural or remote areas (190). In 
Nepal the Institute of Medicine accepts local, 
mid-level health workers with a minimum 
of three years’ experience for medical train-
ing. The rationale is that locally recruited and 
trained personnel may be better equipped and 
prepared for living in the local community 
(183). Thailand has used this strategy for rural 
recruitment and training, adapting it so that 
workers are assigned public sector positions in 
their home towns (190).

Even where training programmes exist, 
staff are often difficult to retain, particularly 
in rural and remote areas. Despite a huge need 

for rehabilitation services in both urban and 
rural Cambodia, for example, hospitals cannot 
afford to hire rehabilitation professionals (136). 
Like other health staff, retaining rehabilita-
tion professionals is affected by poor working 
conditions, safety concerns, poor management, 
conflict, inadequate training, and lack of career 
development and continuing education oppor-
tunities (68, 175, 190–192).

International demand for skills also influ-
ence where rehabilitation workers seek work 
(190, 193). Health-care workers often relocate 
from low-income countries to high-income 
countries, in search of better living standards, 
political stability, and professional opportuni-
ties (82, 144, 194, 195). While most attention 
has been given to medical and nursing pro-
fessionals, a wave of physical therapists have 
also emigrated from developing countries 
such as Brazil, Egypt, India, Nigeria, and the 
Philippines (196, 197).

Long-term retention of personnel, using 
various incentives and mechanisms, is funda-
mental to continuing services (see  Table 4.2).

Table 4.2. Incentives and mechanisms for retaining personnel

Mechanisms Examples

Financial rewards Financial bonuses for working in areas of need, or incentives such as subsidized housing, 
contributions to school fees, housing loans, and the provision of vehicles. In some countries 
governments subsidize training costs in return for a guaranteed period of service in rural or 
remote areas. Approaches should be evaluated and compared with the costs of alternative 
schemes such as the use of temporaries or overseas recruitment (190, 191, 194, 198).

 

Financial incentives for 
return to service

Expatriate rehabilitation professionals from developing countries can contribute significantly to 
the development of the rehabilitation infrastructure in their home countries. Providing financial 
incentives requires careful long-term evaluation (198).

 

Career development Opportunities for promotion, recognition of skills and responsibilities, good supervision and 
support, practical training of resident medical and therapy workers (68, 181). Several countries 
are encouraging international undergraduate and graduate experience, with employers provid-
ing support – such as unpaid leave and subsidized travel costs.

 

Continuing education 
and professional 
development

Opportunities to attend in-service training, seminars and conferences, receive online and 
postgraduate training courses, and benefit from professional associations that promote quality 
in-service training (188, 195).

 

A good work 
environment

Improvements to building design, ensuring the safety and comfort of the workplace, and 
providing adequate equipment and resources for the work. Supportive and efficient manage-
ment practices, including good management of workloads and the recognition of service (175, 
190, 191, 194).
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Expanding and decentralizing 
service delivery
Rehabilitation services are often located too 
far from where a person with a disability lives 
(199–201). Major rehabilitation centres are usu-
ally located in urban areas; even basic therapeu-
tic services often are not available in rural areas 
(202, 203). Travelling to secondary or tertiary 
rehabilitation services can be costly and time-
consuming, and public transport is often not 
adapted for people with mobility difficulties (77, 
174). In Uganda two studies on clubfoot treat-
ment protocols found a significant association 
between treatment adherence and the distance 
patients had to travel to the clinic (38, 204).

Some people with disabilities have com-
plex rehabilitation needs requiring intensive 
or expert management in tertiary care settings 
(see Box 4.6) (77, 207, 208). However the major-
ity of people require fairly low-cost, modest 
rehabilitation services in primary and second-
ary health care settings (119, 207). Integrating 
rehabilitation into primary and secondary 
health care settings can:
 ■ Help coordinate the delivery of rehabilita-

tion services (126), and having an inter-
disciplinary health care team under one 
roof can provide essential health care at an 
affordable cost (209).

 ■ Improve availability, accessibility, and 
affordability (200) which can overcome 
barriers to referral, such as inaccessible 
locations, inadequate services, and the high 
costs of private rehabilitation (100, 126, 210).

 ■ Improve patient experience by ensuring 
services are available early and that wait-
ing time and travelling time are reduced. 
Together with patient involvement in ser-
vice development, this can produce better 
outcomes, improve compliance with treat-
ment, and increase satisfaction among 
patients and rehabilitation personnel (211).

Referral systems are required between dif-
ferent modes of service delivery (inpatient, out-
patient, home-based care) and levels of health 

service provision (primary, secondary, and 
tertiary care facilities and community settings) 
(100, 136, 212).

Integration and decentralization are 
therefore beneficial for people with conditions 
requiring regular or protracted interventions, 
and for elderly people (213). Evaluation of a pri-
mary care-based, low-vision service in Wales, 
showed that low-vision assessments increased 
by 51%; waiting time fell from more than six 
months to less than two months; travel time 
to the nearest provider was reduced for 80% of 
people; visual disability scores improved sig-
nificantly; and 97% of patients said that they 
found the service helpful (214).

Coordinated multidisciplinary 
rehabilitation

Coordination is required to ensure the con-
tinuity of care when more than one provider 
is involved in rehabilitation (216). The aim of 
coordinated rehabilitation is to improve func-
tional outcomes and reduce costs. Evidence 
has shown that the provision of coordinated, 
multidisciplinary rehabilitation services can be 
effective and efficient (208).

Multidisciplinary teams can convey many 
rehabilitation benefits to patients. For example, 
multidisciplinary rehabilitation for persons with 
disabilities associated with obstructive pulmo-
nary disease has been found to reduce the use of 
health services (217). Multidisciplinary therapy 
services for elderly people showed that patients’ 
ability to engage in activities of daily living 
improved, and the loss of functioning decreased 
(6, 218). Using a team approach to improve par-
ticipation in society for young people with phys-
ical disabilities has proven cost-effective (219).

Community-delivered services

Community-delivered rehabilitation interven-
tions are an important part of the continuum 
of rehabilitation services, and can help improve 
efficiency and effectiveness of inpatient rehabili-
tation services (220). A systematic review of the 
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Box 4.6. Brazil – Simplified rehabilitation programs in a hospital in São Paulo

São Paulo has seen a great increase in the number of people with injury-related disabilities. The Orthopaedic 
and Traumatology Institute at the Clinical Hospital of the Faculty of Medicine, University of São Paulo – a public 
referral hospital with 162 beds – receives the most severe cases of traumatic injury. Of the 1400 emergency 
patients admitted each month, about 50 have significant impairments that need extensive long-term rehabili-
tation services, including spinal cord injuries, hip fractures in the elderly, limb amputations, and patients with 
multiple injuries. In the 1980s and 1990s patients with injury-related disability could wait for a year or more 
before receiving placement at a rehabilitation centre. This delay increased the number of secondary complica-
tions – contractures, pressure sores, and infections – which reduced the effectiveness of rehabilitation services 
when they eventually became available.

In response, the Institute at the hospital created the Simplified Rehabilitation Program initially for people with 
spinal cord injuries, which was later extended to elderly persons with hip fractures and individuals with severe 
musculoskeletal injuries. The Program aims to prevent joint deformities and pressure sores, promote mobility 
and wheelchair transfers, manage bladder and bowel issues, control pain, improve self-care independence, and 
train caregivers (especially for quadriplegics and elderly patients).

The rehabilitation team also provides advice about assistive devices and home modifications. It comprises a 
physiatrist, physiotherapist, and rehabilitation nurse for the orientation work with patients and caregivers. In 
addition, a psychologist, social assistant, and occupational therapist may be involved for persons with multiple 
or complex impairments, such as those with quadriplegia. The team does not have its own specific unit in the 
hospital, but cares for patients on the general wards.

The Program is primarily educational and needs no special equipment. It usually starts in the second or third 
week after injury when the patient has become clinically stable, and continues for the two months that most 
patients remain in the hospital. Patients return for their first follow-up evaluation 30–60 days after discharge 
and periodically thereafter as needed. These visits focus on general medical care, prevention of complications, 
and basic rehabilitative care to maximize function. The Program has had a profound effect on the prevention of 
secondary complications (see table below).

Complications in patients with traumatic spinal cord injuries: comparative data between 
1981–1991 and 1999–2008

Complications 1981–1991 (n = 186) 1999–2008 (n = 424) Percentage point reduction

Urinary infection 85% 57% 28
Pressure sore 65% 42% 23
Paina 86% 63% 23
Spasticity 30% 10% 20
Joint deformity 31% 8% 23

  

a Pain is chronic pain that interfered with functional recovery.
Note: Patients in the two time periods were fairly comparable in terms of age (mean 29 years before, 35 years after) and 
gender (70% male before, 84% male after). Etiology differed between the before and after groups, with 54% of patients 
in the before group having sustained gunshot wounds, compared with only 19% after. Level of injury in the before 
group was 65% paraplegic and 35% quadriplegic, while the after group was 59% paraplegic and 41% quadriplegic.
Sources (205, 206).
This example suggests that developing countries with limited resources and large numbers of injuries can benefit 
from basic rehabilitation strategies, to reduce secondary conditions. This requires:

 ■ acute care doctors recognizing patients with disabling injuries, and involving the rehabilitation team in their 
care as early as possible;

 ■ a small and well trained team in the general hospital;
 ■ basic rehabilitative care directed towards health promotion and prevention of complications, initiated soon 

after the acute phase of trauma care;
 ■ provision of basic equipment and supplies.

Source (215).
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Box 4.7. Physical assistance to earthquake victims and rehabilitation service strengthening 
in Gujarat, India

On 26 January 2001 an earthquake measuring 6.9 on the Richter scale struck Gujarat State, India. An estimated 
18 000 people were killed and 130 000 people were injured in the Kutchch District of Gujarat, creating a heavy 
burden on an already fragmented health care system. The response shows that overall care – particularly reha-
bilitation services for people with disabilities – can be considerably strengthened affordably and sustainably 
even in low-income and post-disaster settings.

In the wake of the disaster, a partnership between the state government of Gujarat, Handicap International (an 
international nongovernment organization) and the Blind People’s Association (a local cross-disability NGO) was 
established to build the capacity of existing services.

Tertiary level
 ■ The project improved equipment and infrastructure for physiotherapy and other aspects of facility-based 

rehabilitation at the Civil Paraplegic Hospital and in Kutchch.
 ■ It improved discharge planning for people with disabilities admitted to the Civil Paraplegic Hospital Centre 

through the training of social workers.
 ■ Prior to the earthquake no referral system existed. Referral rates improved for people with disabilities from 

the Civil Hospital to a new community network of 39 disability and development organizations supporting 
community-based rehabilitation services.

District, secondary level
 ■ The project improved rehabilitation service delivery by providing technical assistance to the Blind People’s 

Association to establish one secondary-level rehabilitation centre – providing prosthetics and orthotics, and 
physical therapy (by eight visually impaired physiotherapists) near the new Kutchch District Hospital. Nearly 
3000 people received orthopaedic devices, an additional 598 received free assistive devices through the 
Government assistance scheme, and 208 people were fitted with devices in their homes by physical therapists. 
The referral centre supported satellite centres for six months after the earthquake.

 ■ Coordination improved between different levels of government health providers, and between government 
health providers and nongovernmental organizations, with mechanisms for referral, treatment, and follow-up, 
which helped ensure access and continuity of service. An individual case record system and a directory of all 
rehabilitation facilities in and around Kutchch were developed and managed by the primary health care centres.

Community level
 ■ The project strengthened primary health care, training 275 health-care workers to identify people with disabili-

ties and provide appropriate interventions and referral. An evaluation eight months after the training showed 
high knowledge retention, with many workers able to identify children with disabilities under 10 months old.

 ■ It improved the provision of rehabilitation services at a community health centre through the establishment 
of a physiotherapy programme.

 ■ It included the people with disabilities in development initiatives by training 24 community development 
workers, in 84 of 128 villages, to identify people with disabilities, deliver basic care and refer.

 ■ It increased the proportion of persons with paraplegia having access to both hospital and community-based 
rehabilitation services.

 ■ It increased awareness among community and family members, disabled persons, and professionals about 
disability prevention and disability management, through publishing eight new awareness materials in the 
local language.

Initial activities in 2001–2002 focused on people with spinal cord injury, and mortality within five years of being 
discharged from the hospital came down from 60% before the programme to 4% afterwards. As the project became 
successful, it expanded both geographically and to cover all types of disabilities. It now encompasses the entire 
state of Gujarat, where disability-related activities have been integrated into all levels of the government-run 
health care system.

Source Handicap International, internal reports.
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effectiveness of community-based interventions 
to maintain physical function and independence 
in elderly people found that the interventions 
reduced the number of falls and admissions 
to nursing homes and hospitals, and improved 
physical function (6). Community-delivered 
services also respond to workforce shortages, 
geographical population dispersion, changing 
demographics, and technological innovations 
(175, 221). Efforts to provide rehabilitation more 
flexibly are increasing, including through home-
based services and schools (222). Rehabilitation 
services should be provided as close as possible 
to people’s homes and communities (223, 224).

In low-resource, capacity-constrained set-
tings, efforts should focus on accelerating the 
supply of services in communities through CBR 
(112, 175), complemented with referral to sec-
ondary services (see Box 4.7) (175). Examples 
of measures in community-based rehabilita-
tion include:
 ■ Identifying people with impairments 

and facilitating referrals. CBR workers in 
Bangladesh were trained as “key inform-
ants” to identify and refer children with 
visual impairments to specialist eye camps; 
referrals by the informants accounted 
for 64% of all referrals to the eye camps. 
Children were identified earlier and were 
more representative of the overall incidence 
of blindness across the community (225). 
A subsequent review of 11 similar studies 
that used Participatory Rural Appraisal and 
informants to identify disabled children 
concluded that community-based methods 
were consistently less expensive than other 
methods, and that children benefited from 
longer engagement with subsequent com-
munity interventions (226).

 ■ Delivering simple therapeutic strategies 
through rehabilitation workers, or taught 
to individuals with disabilities or a family 
member. Examples include adopting a 
better posture to prevent contractures, and 
training in daily living skills (227).

 ■ Providing individual or group-based edu-
cational, psychological, and emotional sup-
port services for persons with disabilities 
and their families. A study of a CBR model 
for people with chronic schizophrenia in 
rural India found that while the commu-
nity-based rehabilitation model was more 
time- and resource-intensive than outpa-
tient services, it was more efficient, better 
at overcoming economic, cultural, and 
geographic barriers, better for programme 
compliance, and appropriate for resource-
poor settings (211). Another study on CBR 
in Italy found that people with mental ill-
ness experienced improved interpersonal 
relationships and social inclusion. Very iso-
lated people also benefited from the close 
relationship developed between the patient 
and the CBR worker (228).

 ■ Involving the community. In Thailand a 
study in two rural districts building capac-
ity for CBR used group meetings for people 
with disabilities, their families, and com-
munity members to manage rehabilitation 
problems collaboratively (167).

Increasing the use and 
affordability of technology

Assistive devices

Many people around the world acquire assistive 
technology on the open market. Access to assis-
tive technology can be improved by improving 
economies of scale in purchasing and production 
to reduce cost. Centralized, large-scale collective 
purchasing, or consortium buying, nationally 
or regionally, can reduce costs. For example, the 
General Eye and Low Vision Centre in China, in 
the Hong Kong Special Administrative Region, 
has a centralized system that purchases bulk sup-
plies of high-quality but affordable low-vision 
devices. The centre also undertakes quality control 
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and distributes low-vision devices to more than 70 
non-commercial organizations in all regions (229).

Mass production can lower costs if the 
device uses universal design principles, and 
is marketed widely (see Chapter  6 for further 
details). Expanding markets beyond regional or 
national boundaries may generate the volume 
necessary to achieve economies of scale and to 
produce assistive devices at competitive prices 
(230, 231).

Manufacturing or assembling products 
locally, using local materials, can reduce cost 
and ensure that devices are suitable for the con-
text. Locally-made products may be complex 
items such as wheelchairs, or simpler items such 
as seating. Other production options include 
importing the components and assembling the 
final product locally. Some governments offer 
low-interest loans to enterprises producing aids 
for people with disabilities, while others – Viet 
Nam, for example – offer tax exemptions and 
other subsidies to such manufacturers (232).

Reducing duty and import taxes can 
help where countries need to import assistive 
devices – for instance, because the local market 
is too small to sustain local production. Viet 
Nam does not impose import taxes on assis-
tive devices for persons with disabilities (232), 
and Nepal has reduced duties for institutions 
importing assistive devices (233).

Even where free or subsidized schemes 
for provision of assistive devices are available, 
unless professionals and people with disabili-
ties are aware of their existence, they will not 
benefit from them, so information sharing and 
awareness is vital (112, 234).

To ensure that assistive devices are appro-
priate, suitable and of high quality (89, 235–
237), the devices need to:
 ■ Suit the environment. A large number of 

wheelchairs in low-income and middle-
income countries, donated by the interna-
tional community without related services, 
are rejected because they are not appropriate 
for the user in their environment (238, 239).

 ■ Be suitable for the user. Poor selection and 
fit of assistive devices, or lack of training in 
their use, may cause further problems and 
secondary conditions. Devices should be 
selected carefully and fitted properly. Users 
should be engaged in assessment and selec-
tion to minimize abandonment because of 
a mismatch between need and device.

 ■ Include adequate follow-up to ensure safe 
and efficient use. A study in rural Finland 
on why prescribed hearing aids remain 
unused found that follow-up care, including 
counselling, resulted in increased and more 
consistent use of the devices. Availability 
and affordability of local maintenance is also 
important. Access to batteries affects ongo-
ing hearing-aid use, for instance. Improved 
hearing-aid battery technologies are needed 
for resource-poor settings. A project in 
Botswana discovered that rechargeable bat-
teries using solar power offered a promising 
option (240).

Telerehabilitation

The use of information, communication, and 
related technologies for rehabilitation is an 
emerging resource that can enhance the capac-
ity and accessibility of rehabilitation measures 
by providing interventions remotely (241–243).

Telerehabilitation technologies include:
 ■ video and teleconferencing technologies in 

accessible formats;
 ■ mobile phones;
 ■ remote data-collection equipment and telem-

onitoring – for example, cardiac monitors.

Technology may be used by people with 
disabilities, rehabilitation workers, peers, 
trainers, supervisors, and community work-
ers and families.

Where the Internet is available, e-health 
(telehealth or telemedicine) and telereha-
bilitation techniques have enabled people in 
remote areas to receive expert treatment from 
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specialists located elsewhere. Examples of teler-
ehabilitation include:
 ■ telepsychiatry services (244), cardiac reha-

bilitation (245–247), speech and language 
therapy (248, 249), and cognitive reha-
bilitation for people with traumatic brain 
injury (250, 251);

 ■ remote assessments to provide home modi-
fication services to underserved elderly 
people (252);

 ■ training and support of health-care per-
sonnel (210);

 ■ computerized guidelines to help clinicians 
use appropriate interventions (253);

 ■ consultation between tertiary hospital and 
community hospitals for problems related 
to prosthetics, orthotics, and wheelchair 
prescription (254);

 ■ sharing professional expertise between 
countries, as well as at critical times such 
as in the aftermath of a disaster (181).

Growing evidence on the efficacy and 
effectiveness of telerehabilitation shows that 
telerehabilitation leads to similar or better 
clinical outcomes when compared to conven-
tional interventions (255). Further information 
on resource allocation and costs is needed to 
support policy and practice (255).

Expanding research and 
evidence-based practice
Some aspects of rehabilitation have benefited 
from significant research, but others have 
received little attention. Validated research 
on specific rehabilitation interventions and 
programmes for people with disabilities – 
including medical, therapeutic, assistive, and 
community-based rehabilitation – is limited 
(256–258). Rehabilitation lacks randomized 
controlled trials – widely recognized as the 
most rigorous method of testing interventions 
efficacy (259, 260).

Lack of reliable research hinders the 
development and implementation of effective 
rehabilitation policies and programmes. More 
research on rehabilitation in different contexts 
is needed, particularly on (261, 262):
 ■ the link between rehabilitation needs, 

receipt of services, health outcomes (func-
tioning and quality of life), and costs;

 ■ access barriers and facilitators for reha-
bilitation, models of service provision, 
approaches to human resource develop-
ment, financing modalities, among others;

 ■ cost–effectiveness and sustainability of 
rehabilitation measures, including com-
munity-based rehabilitation programmes.

Obstacles to strengthening research capac-
ity include insufficient rehabilitation research-
ers, inadequate infrastructure to train and 
mentor researchers, and the absence of partner-
ships between relevant disciplines and organi-
zations representing persons with disabilities.

Research on rehabilitation has several 
characteristics that differ fundamentally from 
biomedical research, and which can make the 
research difficult:
1. There is no common taxonomy of rehabili-

tation measures (12, 257).
2. Rehabilitation outcomes can be diffi-

cult to characterize and study (257) given 
the breadth and complexity of measures. 
Rehabilitation often employs several meas-
ures simultaneously, and involves workers 
from different disciplines. This can often 
make it difficult to measure changes resulting 
from interventions, such as the specific out-
comes from therapy compared to an assistive 
device where the two are used concurrently.

3. Few valid outcome measures for activity limi-
tations and participation restrictions can be 
reliably scored by different health profession-
als within a multidisciplinary team (263, 264).

4. Sample sizes are often too small. The range 
of disabilities is extremely large, and condi-
tions diverse. Rehabilitation measures are 
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highly individualized and based on health 
condition, impairments, and contextual fac-
tors, and often the numbers of people within 
homogeneous groups that can be included 
in research studies are small. This may pre-
clude the use of controlled trials (37).

5. The need to allow for participation of 
people with disabilities – in decision-mak-
ing through the process of rehabilitation 
– requires research designs and methods 
that may not be considered rigorous under 
current grading systems.

6. Research-controlled trials, which require 
blinding and placebo controls, may not be 
feasible or ethical if services are denied for 
control groups (260, 265).

Information and good 
practice guidelines

Information to guide good practice is essential 
for building capacity, strengthening rehabilita-
tion systems, and producing cost-effective ser-
vices and better outcomes.

Good rehabilitation practice uses research 
evidence. It is derived not from single studies, but 
from an interpretation of one or more studies, or 
systematic reviews of studies (265–267), and pro-
vides the best available research on techniques, 
effectiveness, cost–benefits, and consumer 
perspectives. Rehabilitation professionals can 
obtain information on good practices through:
 ■ Guidelines that apply research knowledge, 

usually on a specific health condition, to 
actual practice for clinicians.

 ■ An independent search for specific 
interventions.

 ■ Continuing professional education.
 ■ Clinical guidance notes on good practice 

from employers and health organizations.
 ■ Discipline-specific Internet databases that 

appraise the research for clinicians. A wide 
variety of sources, including general biblio-
graphic databases and databases specializ-
ing in rehabilitation research, are available 
on the Internet. Most of these databases 

have already evaluated the research for 
quality, provided ratings of research stud-
ies, and summarized the evidence.

Evidence-based practice attempts to 
apply the most recent, appropriate, and effec-
tive rehabilitation interventions drawn from 
research (259). Barriers to the development of 
guidelines and to the integration of evidence 
into practice include: lack of professional time 
and skills, limited access to evidence (includ-
ing language barriers), difficulty in arriving at 
a consensus, and adapting existing guidelines 
to local contexts. These issues are particularly 
relevant to developing countries (195, 268). A 
study from Botswana, for example, highlights 
the lack of policy implementation and use of 
research findings (269).

Where evidence is lacking, the expertise 
of clinicians and consumers could be used to 
develop consensus-based practice guidance. 
For instance, a “consensus conference” laid the 
foundation for WHO guidelines on the provi-
sion of manual wheelchairs in less-resourced 
settings. The guidelines were developed in 
partnership with the International Society for 
Prosthetics and Orthotics and the US Agency 
for International Development (270).

New Zealand’s pioneering Autistic 
Spectrum Disorder Guidelines, developed in 
response to gaps in service, provide a good 
example of the evidence-based approach. The 
guidelines cover identification and diagnosis of 
conditions, and discuss access to interventions 
and services (271). A wide range of stakehold-
ers were involved in developing the guidelines, 
including people with autism, parents of chil-
dren with autism, medical, educational, and 
community providers, and researchers from 
New Zealand and elsewhere, with particu-
lar attention to the perspectives and experi-
ences of Māori and Pacific people. As a result 
of these guidelines, proven programmes have 
been scaled-up, increasing numbers of people 
trained in assessment and diagnosis of autism, 
and increasing numbers of people enquiring 
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about and receiving information on the condi-
tion. A range of programmes to help support 
families of people with disabilities have also 
been started (272). Guidelines developed for 
one setting may need adaptation for implemen-
tation in another setting.

Research, data, and information

Better data are needed on service provision, 
service outcomes, and the economic benefits 
of rehabilitation (273). Evidence for the effec-
tiveness of interventions and programmes is 
extremely beneficial to:
 ■ guide policy-makers in developing appro-

priate services
 ■ allow rehabilitation workers to employ 

appropriate interventions
 ■ support people with disabilities in 

decision-making.

Long-term longitudinal studies are needed 
to ascertain if expenditure for health and 
health-related services decreases if rehabilita-
tion services are provided. Research is also 
needed on the effect rehabilitation has on fami-
lies and communities, for example, the benefits 
accrued when caregivers return to paid work, 
when support services or ongoing long-term 
care costs are reduced, and when persons with 
disabilities and their families feel less isolated. 
A broad approach is required as benefits of 
rehabilitation often accrue to a different gov-
ernment budget line from that funding reha-
bilitation (207).

Relevant strategies for addressing barriers 
in research include the following:
 ■ Involve end-users in planning and research, 

including people with disabilities and reha-
bilitation workers, to increase the probabil-
ity that the research will be useful (269, 274).

 ■ Use the ICF framework to help develop a 
global common language and assist with 
global comparisons (12, 17). 

 ■ Use a range of methodologies. More 
research such as that by the Cochrane 

Collaboration (Rehabilitation and Related 
Therapies) (208) is needed when feasible. 
Alternative, rigorous research method-
ologies are indicated, including qualitative 
research, prospective observational cohort 
design (259), or high-quality, quasi-experi-
mental designs that suit the research ques-
tions (265), including research studies on 
CBR (173).

 ■ Systematically disseminate results so that: 
policy across government reflects research 
findings, clinical practice can be evidence-
based, and people with disabilities and 
their families can influence the use of 
research (269).

 ■ Enhance the clinical and research environ-
ment. Providing international learning and 
research opportunities will often involve 
linking universities in developing countries 
with those in high-income and middle-
income countries (68). Countries in a par-
ticular region, such as South-East Asia, can 
also collaborate on research projects (275).

Conclusion and 
recommendations
The priority is to ensure access to appropriate, 
timely, affordable, and high-quality rehabilita-
tion interventions, consistent with the CRPD, 
for all those who need them.

In middle-income and high-income coun-
tries with established rehabilitation services, 
the focus should be on improving efficiency and 
effectiveness, by expanding the coverage and 
improving the relevance, quality, and afford-
ability of services.

In lower-income countries the focus should 
be on introducing and gradually expanding 
rehabilitation services, prioritizing cost-effec-
tive approaches.

A broad range of stakeholders have roles to 
play:
 ■ Governments should develop, imple-

ment, and monitor policies, regulatory 
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mechanisms, and standards for rehabilita-
tion services, as well as promoting equal 
access to those services.

 ■ Service providers should provide the high-
est quality of rehabilitation services.

 ■ Other stakeholders (users, professional 
organizations etc.) should increase aware-
ness, participate in policy development, 
and monitor implementation.

 ■ International cooperation can help share 
good and promising practices and provide 
technical assistance to countries that are 
introducing and expanding rehabilitation 
services.

Policies and regulatory mechanisms

 ■ Assess existing policies, systems, services, 
and regulatory mechanisms, identifying 
gaps and priorities to improve provision.

 ■ Develop or revise national rehabilitation 
plans, in accord with situation analysis, to 
maximize functioning within the popula-
tion in a financially sustainable manner.

 ■ Where policies exist, make the necessary 
changes to ensure consistency with the 
CRPD.

 ■ Where policies do not exist, develop poli-
cies, legislation and regulatory mechanisms 
coherent with the country context and with 
the CRPD. Prioritize setting of minimum 
standards and monitoring.

Financing

Develop funding mechanisms to increase cov-
erage and access to affordable rehabilitation 
services. Depending on each country’s specific 
circumstances, these could include a mix of:
 ■ Public funding targeted at persons with 

disabilities, with priority given to essential 
elements of rehabilitation including assis-
tive devices and people with disability who 
cannot afford to pay.

 ■ Promoting equitable access to rehabilita-
tion through health insurance.

 ■ Expanding social insurance coverage.
 ■ Public-private partnership for service 

provision.
 ■ Reallocation and redistribution of existing 

resources.
 ■ Support through international cooperation 

including in humanitarian crises.

Human resources

Increase the numbers and capacity of human 
resources for rehabilitation. Relevant strategies 
include:
 ■ Where specialist rehabilitation personnel 

are in short supply, develop standards in 
training for different types and levels of 
rehabilitation personnel that can enable 
career development and continuing educa-
tion across levels.

 ■ Establish strategies to build training 
capacity in accord with national rehabili-
tation plans.

 ■ Identify incentives and mechanisms for 
retaining personnel especially in rural 
and remote areas.

 ■ Train non-specialist health professionals 
(doctors, nurses, primary care workers) 
on disability and rehabilitation relevant to 
their roles and responsibilities.

Service delivery

Where there are none, or only limited, services 
introduce minimum services within existing 
health and social service provision. Relevant 
strategies include:
 ■ Developing basic rehabilitation services 

within the existing health infrastructure.
 ■ Strengthening rehabilitation service 

provision through community-based 
rehabilitation.
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 ■ Prioritizing early identification and inter-
vention strategies using community work-
ers and health personnel.

Where services exist, expand service cov-
erage and improve service quality. Relevant 
strategies include:
 ■ Developing models of service provision 

that encourage multidisciplinary and cli-
ent-centred approaches.

 ■ Ensuring availability of high quality ser-
vices in the community.

 ■ Improving efficiency by improved coordi-
nation between levels and across sectors.

In all settings, three principles are relevant:
 ■ Include service-users in decision-making.
 ■ Base interventions on sound research 

evidence.
 ■ Monitor and evaluate outcomes.

Technology

Increase access to assistive technology that is 
appropriate, sustainable, affordable, and acces-
sible. Relevant strategies include:
 ■ Establishing service provision for assistive 

devices.

 ■ Training users and following up.
 ■ Promoting local production.
 ■ Reducing duty and import tax.
 ■ Improving economies of scale based on 

established need.

To further enhance capacity, accessibility 
and coordination of rehabilitation measures the 
use of information and communication tech-
nologies - telerehabilitation - can be explored. 

Research and evidence-
based practice
 ■ Increase research and data on needs, type 

and quality of services provided, and 
unmet need (disaggregated by sex, age, and 
associated health condition).

 ■ Improve access to evidence-based guidelines 
on cost-effective rehabilitation measures.

 ■ Disaggregate expenditure data on rehabilita-
tion services from other health care services.

 ■ Assess the service outcomes and economic 
benefits of rehabilitation.
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