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Abstract

Background: People with disabilities face challenges accessing basic rehabilitation health care. In 2006, the United
Nations Convention on the Rights of Persons with Disabilities (CRPD) outlined the global necessity to meet the
rehabilitation needs of people with disabilities, but this goal is often challenged by the undersupply and inequitable
distribution of rehabilitation workers. While the aggregate study and monitoring of the physical rehabilitation
workforce has been mostly ignored by researchers or policy-makers, this paper aims to present the ‘challenges
and opportunities’ for guiding further long-term research and policies on developing the relatively neglected,
highly heterogeneous physical rehabilitation workforce.

Methods: The challenges were identified through a two-phased investigation. Phase 1: critical review of the
rehabilitation workforce literature, organized by the availability, accessibility, acceptability and quality (AAAQ)
framework. Phase 2: integrate reviewed data into a SWOT framework to identify the strengths and opportunities
to be maximized and the weaknesses and threats to be overcome.

Results: The critical review and SWOT analysis have identified the following global situation: (i) needs-based shortages
and lack of access to rehabilitation workers, particularly in lower income countries and in rural/remote areas; (ii)
deficiencies in the data sources and monitoring structures; and (iii) few exemplary innovations, of both national
and international scope, that may help reduce supply-side shortages in underserved areas.

Discussion: Based on the results, we have prioritized the following ‘Six Rehab-Workforce Challenges’: (1) monitoring
supply requirements: accounting for rehabilitation needs and demand; (2) supply data sources: the need for structural
improvements; (3) ensuring the study of a whole rehabilitation workforce (i.e. not focused on single professions),
including across service levels; (4) staffing underserved locations: the rising of education, attractiveness and tele-
service; (5) adapt policy options to different contexts (e.g. rural vs urban), even within a country; and (6) develop
international solutions, within an interdependent world.

Conclusions: Concrete examples of feasible local, global and research action toward meeting the Six Rehab-Workforce
Challenges are provided. Altogether, these may help advance a policy and research agenda for ensuring that an
adequate rehabilitation workforce can meet the current and future rehabilitation health needs.
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Background
There is an estimated one billion people with long-term or
residual disabilities around the globe: 15% of the world’s
population [1]. The prevalence of disability is expected to
grow, due to population ageing and to the so-called epi-
demic of survival [2], as medical advances are turning life-
threatening conditions into disabling ones [1, 3, 4]. Disabil-
ity is increasingly a public health concern [5, 6], not only
by its growing prevalence but also due the health dispar-
ities people with disabilities face on a daily basis [1, 7–9].
People with disabilities can experience secondary health

conditions resulting from their impairments [10, 11] and
disproportionally experience higher violence or abuse [12],
unintentional injuries [13] and inequitable access to health
promotion activities and general healthcare [1, 7, 14–18].
This leads to increased, preventable risks of chronic
conditions, poor health outcomes and even premature
death [1, 7, 19–21]. Finally, people with disabilities face
barriers to access appropriate physical rehabilitation
care [1] which can reduce primary disability and help
prevent secondary health conditions [10, 11].
This paper focuses on the state of the physical rehabili-

tation workforce globally and the challenges people face in
accessing physical rehabilitation workers. People with re-
habilitation need or demand typically include those with
long-term physical, cognitive and/or development impair-
ments contributing to limitations in mobility, self-care,
other daily activities and/or restricted social participation.
People with temporary physical impairments (e.g. from
a broken leg, expecting full recovery after rehabilita-
tion) are also, for a period of time, in need for physical
rehabilitation.
Access to needed rehabilitation can be problematic for

many reasons. First, in lower income countries, where the
vast majority of people with disabilities live [1, 22, 23],
rehabilitation providers are unavailable or in very small
numbers [1, 24, 25]. Second, existing rehabilitation ser-
vices and workers concentrate in urban locations and
are not accessible to numerous people with disabilities
living in rural settings [22, 26, 27]. Third, many people
have no access to needed rehabilitation due lack of
universal health coverage for even basic rehabilitation
[1, 28–30]. Finally, people with disabilities typically have
lower employment rates, higher health expenditures and
lower mobility. Therefore, the costs of services, lack of
transportation or lack of physically accessible sites also
are access barriers [1, 29–31].
The study and monitoring of the rehabilitation work-

force, and how people with disabilities access them, has
been mostly ignored by researchers and policy-makers
[1, 24, 32–35]. This negligence is inconsistent with the
United Nations Convention on the Rights of Persons
with Disabilities (CRPD) [36, 37] and many disability/
rehabilitation initiatives [1, 8, 38, 39] recognizing that

meeting rehabilitation needs of people with disabilities is
an issue of health equity, human rights and social justice.
Universal health coverage, a commitment of Member

States of the United Nations and a Sustainable Develop-
ment Goal frequently seen as an ‘ultimate expression of
fairness’ [33, 40], cannot in our view be achieved if it
does not include the rehabilitation needs of people with
disabilities [23, 36, 37, 41].
The rehabilitation health workforce supply consists

of many different configurations of professions. This
includes physicians specialized in physical medicine
and rehabilitation, physical therapists (PTs), occupa-
tional therapists (OTs), speech-language pathologists,
prosthetic and orthotic practitioners, and PT/OT assis-
tants, among a wide array of other health workers and
family supplying the population’s physical rehabilitation
needs. In addition to that heterogeneity in its whole
composition, the existence, practices, education and
competencies of any of those rehabilitation health
workers often vary widely across countries, and even
within the same country [24, 25].
This paper aims to identify long-term ‘challenges and

opportunities’ for advancing the global study, monitoring
and development of the relatively neglected, highly
heterogeneous, physical rehabilitation workforce. To do
so, we have conducted a two-phased investigation:

� Phase 1: critical review of the rehabilitation
workforce literature, focusing on the AAAQ
framework: the availability, accessibility,
acceptability and quality [33] of the physical
rehabilitation workforce.

� Phase 2: integration of reviewed data into a
SWOT framework [42] to identify the strengths,
weaknesses, opportunities and threats for the global
advancement of this health workforce and their
ability to meet the world’s rehabilitation needs.

Methods
Phase 1
Searches for the relevant literature were conducted in
PubMed, covering the period between March 2006 and
March 2016, using the following MeSH terms: ‘Man-
power’ OR ‘Health Manpower’AND rehabilitation-related
terms, abstracted from previous studies finding physical
rehabilitation content in PubMed [43, 44]. Additional
file 1 details that search strategy.
Secondary searches (citation-tracking, author-tracking,

consulting references lists) were also performed. The
World Report on Disability [1] was also consulted, both
as informative material and source of references.
Papers were primarily selected, and their content

abstracted, if published in English and potentially fitting
into any category of the AAAQ framework [33]. Table 1
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shows category definitions, also used for data synthesis.
Except for letters and manuscripts without abstracts,
papers describing any research design were considered
for inclusion.
Papers finally included in the review were selected, at

the synthesis stage, according to the following criteria:
more recent (since 2008), specific for the (sub-)topic
addressed, and whose content was not synthesized/ad-
dressed by any included systematic review. Additional
file 2 outlines the papers primarily selected but deleted
at the synthesis and the reasons to do so. Additional file
3 presents the data extraction table of the papers finally
included. An iterative selection alongside the synthesis
is characteristic of reviews covering wide/complex
healthcare topics, such as this one [21, 45–47].

Phase 2
A SWOT analysis [42] was conducted to integrate the
literature reviewed. It aimed to identify which strengths
and opportunities might be maximized as well as which
weaknesses and threats might be minimized, eliminated

or overcome, toward advancing the study, monitoring
and development of the rehabilitation workforce.
Table 2 shows how general definitions of each SWOT

analysis category [42] were translated by the authors into
operational definitions guiding this study’s analytical
process [48, 49].
Originally from the management literature [42], SWOT

analyses have been used successfully in healthcare studies
[48, 49], including in one country, Kuwait, to help drawing
recommendations for advancing the physical therapy
profession [48]. In this paper, it enables the design of
‘challenges’ for the global advancement of the broader
physical rehabilitation workforce.

Results
Phase 1: critical review of the rehabilitation workforce
literature
Availability
The rehabilitation workforce literature commonly re-
ports important limitations in the supply data sources
[1, 24–26, 50–53].

Table 1 The AAAQ framework: a sequence of four, critical dimensions for analysing human

Framework dimensions Operational definition

Availability The sufficient supply, appropriate stock of health workers, with the relevant competencies and skill mix that corresponds to
the health needs of the population

Accessibility The equitable distribution of health workers in terms of travel time and transport (spatial), opening hours and
corresponding workforce attendance (temporal), the infrastructure’s attributes (physical—such as disabled-friendly buildings),
referral mechanisms (organizational) and the direct and indirect cost of services, both formal and informal (financial)

Acceptability The characteristics and ability of the workforce to treat all patients with dignity, create trust and enable or promote
demand for services; this may take different forms such as a same-sex provider or a provider who understands and
speaks one’s language and whose behaviour is respectful according to age, religion, social, cultural values, etc.

Quality The competencies, skills, knowledge and behaviour of the health worker as assessed according to professional norms
(or other guiding standards) and as perceived by users

Source: Campbell J, Dussault G, Buchan J, Pozo-Martin F, Guerra Arias M, Leone C, Siyam A, Cometto G. A Universal Truth: No Health Without a Workforce: Third
Global Forum on Human Resources for Health Report. Geneva : Global Health Workforce Alliance and World Health Organization, 2014

Table 2 General and operational definitions of the SWOT analysis categories for this study

General definition Translation into operational definitions for this study

Strengths Internal properties of the system or organization
under study that represent a competitive advantage
for that system or its own development

• Aspects that the rehabilitation workforce literature identifies as successful and
might be maximized in those specific contexts

• Aspects of the rehabilitation workforce literature that inspire, or identify
elements in need for, specific improvement action in identified contexts

Weaknesses Limitation internal to the system or organization
under study that may hamper its progress

• Barriers to the progress of the study, monitoring and development of the
rehabilitation workforce

• Structural barriers impeding the access of people with disabilities to the
rehabilitation health workers they need

• Aspects that the rehabilitation literature is unable to identify in sufficient detail
to trigger any specific improvement action

Opportunities Any external environmental factor that may act
as a facilitator to the progress of the system or
organization under study

• Interventions/innovations that the rehabilitation workforce literature reports as
successfully applied into one context (e.g. geography) and that might be
potentially transferred to other contexts as well—particularly those with
higher need

• Any relevant contextual factor that may act as facilitator to the advancement
of the rehabilitation workforce

Threats Any external environmental factor that may act as a
barrier to the system or organization under study

• Factors external to the advances assisted in the rehabilitation workforce and
its literature that may act as a barrier to the progress in the study, monitoring
and development of the rehabilitation workforce

Jesus et al. Human Resources for Health  (2017) 15:8 Page 3 of 12



Shortcomings of the supply data First, mandatory pro-
fessional registration/licensing mechanisms for rehabili-
tation workers are absent in many countries, especially
lower income countries [24, 32, 50, 54–57]. While inter-
national professional associations of PTs and OTs have
been collating supply data from their national member
organisations, there is no dedicated data source, no stan-
dards for data collection at national level and many
countries are not represented [32, 53].
Second, the Global Atlas of the Health Workforce

provides no data on a specific category of rehabilitation
workers, who are typically aggregated under ‘other
health workers’, with unrelated professions such as am-
bulance workers [51].
All of this is complicated by the lack of uniform inter-

national definitions/classifications of who are rehabili-
tation health workers, and by policies that continue to
place the monitoring of rehabilitation workers low on
the health agenda, in turn related to how societies often
interpret and react to disability [1, 24, 50].
Finally, terminologies used to describe the same pro-

fession (physical therapists vs physiotherapists; occu-
pational therapist vs ergo-therapists) vary. More
importantly, their competencies, education, creden-
tials and typical practices also vary within and across
countries or practice locations, for the same profes-
sion [1, 24, 25, 58, 59].

Variability in determining supply requirements Deter-
mining rehabilitation workers’ supply requirements is
made on the basis of population size [32, 53, 60], other
need indicators (population ageing, epidemiological vari-
ables) [24–26] or even demand indicators (rehabilitation
services use, data on unfilled vacancies) [61, 62].

Data on availability Substantial needs-based shortages
of rehabilitation workers are documented and projected
in many places around the globe [1, 24, 32, 53, 62, 63].
The scenario is worst in lower income countries, par-
ticularly in sub-Saharan Africa, Asia and Latin America
[1, 24, 32, 53, 64, 65]. Among countries which report
data on rehabilitation workers, ratios vary from <0.01
per 10 000 population in low-income countries to up
to 25 per 10 000 population in high-income countries
[1, 24, 25, 32, 53]. Only six physicians specialized in
rehabilitation were identified in sub-Saharan Africa, all
in South Africa [56].
Although scarcely studied, international migration

appears to aggravate global inequalities: in the United
States of America (USA), foreign-educated, recently li-
censed PTs came predominantly from the Philippines
and India [66]. Singapore partly reduces shortages of
rehabilitation workers by recruiting in resource-poorer
Asian countries [25].

Among high-income countries, supply variability
also exists [1, 24, 25]: Portugal has four times more
PTs per capita than Singapore, whose GDP is three
times higher [25]. Some ‘compensatory’ supply can
exist across rehabilitation professions: in the USA,
there are less per-capita PTs than in Portugal, but
nearly twice the number of OTs. This reflects a par-
tial role overlap, since many rehabilitation tasks (e.g.
related to transfers, exercise) can be performed by
PTs, OTs and other professionals (e.g. nurses, athletic
trainers, PTs/OTs assistants) [25].
Few programs exist for educating qualified rehabilita-

tion workers in lower income countries [1, 25, 56].
Alternative cadres (e.g. community-based rehabilitation
workers), capable to work across sectors (health, social,
educational) [67, 68], can partly mitigate that undersup-
ply of health-specific rehabilitation workers, but the
quantity and quality of the evidence on their effective-
ness is currently scarce [68], and the initial intensity of
instruction and supervision required are obstacles [67].

Accessibility
Access to rehabilitation services and workers is usually
harder in rural or remote areas [69–71]. This includes
high-income countries, such as the USA [26, 27, 60],
Canada [72–75] and Australia [69, 70, 76–78]. Care ra-
tioning may come as a result [79]. Particularly in Canada
[72–74] and Australia [68, 70, 76, 77, 80, 81], a set of
educational, recruitment and retention measures have
been implemented to help supply rural or remote areas
with the rehabilitation workers they need.
In low-income countries, people in need are significantly

challenged to access any rehabilitation health workers
[1, 82]. Lack of transportation, physically inaccessible
sites, inadequate equipment and service costs are other
access barriers [1, 83–88].
Home [89], community [59, 88, 90] or tele-based

[69, 81, 91] forms of rehabilitation care delivery increasingly
are used to improve access to care in underserved areas.
In some high-income countries (e.g. USA, Australia,

the United Kingdom), patient’s self-referral to rehabili-
tation workers has been increasingly implemented [92].
Besides promoting timely access to rehabilitation
workers, it can achieve better outcomes at lower cost
[93]. The model requires advanced therapists’ compe-
tencies (decide whether to treat or refer patients to
physicians), which trained therapists have shown to
possess [92, 94]. Such innovative model, as well as tele-
rehabilitation, is however hampered by requirements of
physician prescription (for third-party reimbursement),
licensing and administrative barriers (on cross-state or
cross-country delivery of tele-rehabilitation) or even
lack of providers/patients’ knowledge that such option
is available [25, 92].
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Coverage gaps typically affect more the socially vulner-
able people with disabilities, under- or uninsured, resource-
poorest, belonging to disadvantaged race/ethnic groups and
those living in rural or remote areas: this phenomenon of
‘double disparities’ accentuate the vicious circle of disability
and social disadvantage [1, 95].
Finally, rehabilitation services delivered outside hospi-

tals are typically less funded, less attractive to rehabilita-
tion workers, financially and academically, and thereby
less available to those in need [25, 96, 97].

Acceptability
Some initiatives report promoting culturally competent
rehabilitation workers. These include studies focused on
tailoring approaches to indigenous populations in Oceania
[98, 99] or the local development of culturally relevant,
community-based interventions for children with disabil-
ities in Kenya [100]. Finally, some international clinical
education/service placements, from higher to lower in-
come countries, have overcome cultural implementation
barriers [101–105]. The few other studies on cultural-
competencies training within the literature have important
methodological limitations (e.g. small samples, poor
designs) [106].
The need for same-sex provider applies to rehabilitation

in some cultures [1]. Female therapists, in turn, can be
limited in traveling for training or in making home visits
[1, 107, 108]. An authoritarian society, negative societal
beliefs about disability, and the typical medical approach
to treatment are other factors impeding the optimal de-
livery and demand for rehabilitation in lower income
countries [1, 64, 65, 107, 108]. Finally, in lower income
countries, particularly in rural communities, people
might be unaware of rehabilitation and its benefits, thus
reluctant to seek it, even when available [25, 108].
Understanding and changing families’ perceptions of

disability and rehabilitation may enhance children with
disabilities’ access to rehabilitation [109]. Community
health workers, volunteers or key informants also can
help assure that people with disabilities in those loca-
tions are either locally treated or appropriately referred
to specialized/centralized rehabilitation centres [1, 110].

Quality
The competencies, skills and practices of rehabilitation
workers can vary substantially across countries or
practice locations.
PTs successfully take on advanced competencies such

as ordering X-rays or making musculoskeletal ‘diagnosis’
in some jurisdictions within high-income countries
(e.g. the United Kingdom, USA, Canada) [25, 111–113],
but this can vary within countries (e.g. more in the mili-
tary sector within the USA) [33, 114]. The same inter-
and intra-national variability exists within educational

requirements for licensure: 3-year clinical doctorates are
increasingly required for PTs/OTs in the USA, but PTs/
OTs can work with lower credentials [25, 115].
PTs/OTs with more advanced practices increasingly

delegate high-volume, less-skilled tasks to PT/OT assis-
tants [25, 116, 117], in countries where these exist [25].
This task-shifting has been effective particularly when
well-planned, studied or enabled by supervision or sup-
portive tools [118, 119], but can be detrimental to both
costs and outcomes otherwise (e.g. PT assistants delivering
care without appropriate supervision) [120].
Where demand clearly exceeds supply, a cross-

disciplinary assimilation of practices occurs more
among rehabilitation workers [1, 25, 59]. Also due the
huge amount of unmet needs, in low-income coun-
tries, people with disabilities are often discharged
rapidly, irrespective of recovery, for more people to be
attended. This pressures therapists to deliver aggres-
sive therapy, with unknown consequences for quality
of care [25].

Phase 2: integrating the reviewed information into a
SWOT analysis framework
A SWOT analysis was made of the critical review results
(Table 3).
Major strengths (S) relate to some specific research:

the literature broadly identifies where higher unmet
needs for rehabilitation health workers exist, e.g. in
lower income countries, and in rural regions elsewhere.
The literature also identifies distance education and
international clinical education and service placements,
from higher to lower income countries.
Major weaknesses (W) are the sub-development of

supply data sources and of monitoring mechanisms. A
uniform, international classification for defining different
competencies, constituents and practices of rehabilita-
tion workers is lacking. Also, there is no agreed strategy
to determine rehabilitation supply requirements.
Opportunities (O) include possibilities for global

scaling-up of some exemplary initiatives, for example
from Canada and Australia, aimed at attaining re-
habilitation workers willing and capable of working in
underserved areas. Locally tailored policy solutions
(e.g. outreach programs) and innovative service deliv-
ery models like tele-rehab are also increasingly tested
to enhance access in underserved areas. Solutions for
undersupply and inadequate skill mix of rehabilitation
workers (e.g. task-shifting, particularly when assisted;
cross-disciplinary assimilation of practices) may be
widely applicable.
Threats (T) emanate from the inherent complexity of

the physical rehabilitation workforce, which may assume
multiple configurations of professions, varying in edu-
cation, competencies and practices, even within the
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same profession. The risk is to try to overcome this
complexity by oversimplification, e.g. only monitoring
specific professions instead of monitoring also the
whole physical rehabilitation workforce. Finally, in the
face of that complexity, and the low policy priority
given to disability and rehabilitation, there is a risk of a
continued negligence in the study and development of
the rehabilitation workforce.

Discussion
This section focuses on presenting six rehabilitation
workforce challenges identified through the literature
review and SWOT analysis. As a whole, identification
of these challenges could advance the rehabilitation
workforce agenda and inform researchers and policy-
makers on advancing rehabilitation workforce studies
and policies.
The challenges are displayed in Fig. 1 as an inter-

dependent whole, including a last, central element
underpinning all others.

Monitoring supply requirements: accounting for
rehabilitation needs and demand
Many studies reviewed did not account for rehabilitation
supply requirements beyond population size [1, 22, 32, 60].

When they did, either indicators of ‘need’ (e.g. epidemio-
logical) [24–26] or ‘demand’ (e.g. services utilization,
unfilled vacancies) [61–63] were used. Therefore, a first
challenge is to globally debate and eventually agree on
a standard method to assess rehabilitation supply
requirements.
Toward that end, the concepts of ‘need’ (i.e. whether

and how much the population require rehabilitation,
derived from demographics and epidemiological data)
and ‘demand’ (e.g. whether and how much rehabilitation
services are actually sought and utilized by the popula-
tion, regardless of underlying need) might be considered,
with their relative pros and cons. For example, using
demand requirements can lead to perpetuating systems’
inefficiencies, by allocating more resources where least
needed. On the other hand, using need indicators may
not account for whether population will actually use
rehabilitation services, e.g. by lack of financial coverage
or population unawareness that these resources are
available [25, 108, 121–123].
Finally, the most suitable metrics and measures of

need and demand to be used as rehabilitation supply
requirements also need to be determined, inclusively
considering recent practices and advancements in dis-
ability measurement [124–126].

Table 3 The reviewed rehabilitation workforce literature integrated into SWOT analysis framework

Strengths
• Unmet needs for rehabilitation workers are broadly identified: e.g. more
in low-income countries and in rural regions elsewhere.

• Already existing initiatives report promoting culturally competent
rehabilitation, such as for aboriginal communities in Oceana and
rural communities in sub-Saharan Africa.

• Existence of long-distance education and international clinical
education/service placements, inclusively from higher to lower
income countries.

• Existing knowledge of initiatives and factors that influence/improve the
recruitment and retention of rehabilitation health workers in rural or
remote areas of some high-income countries.

Weaknesses
• No agreed strategy to determine rehabilitation supply requirements.
• Under-development of information systems for monitoring supply.
• Absence of professional registration/licensing/regulation for rehabilitation
workers in many countries.

• Lack of a uniform classification for different rehabilitation competencies,
practices and credentials.

• Lack of training programs for educating qualified rehabilitation workers
in low-income countries.

• International migration seems to aggravate global inequalities, but it has
been scarcely studied.

• Lack of physically accessible sites, inadequate equipment, lack of
transportation and lack of capacity of people with disabilities to afford
rehabilitation services impede access.

• Existing barriers (e.g. legal, lack of funding or stakeholders’ awareness)
that prevent access to rehabilitation care.

• Coverage gaps typically affect more the socially vulnerable people with
disabilities (under/uninsured, resource-poorest, belonging to disadvantaged
race/ethnic groups, living in rural or remote areas).

• Rehabilitation services delivered outside hospitals are typically less
funded, less attractive to rehabilitation workers and thereby less
accessible to people with disabilities.

Opportunities
• Possibilities for a global scaling-up of some initiatives that aim to
supply underserved areas with needed rehabilitation workers.

• Locally tailored policy solutions and innovative service delivery models
are increasingly used and tested to enhance access to rehabilitation in
underserved areas.

• Possible solutions to undersupply and inadequate skill-mix (e.g. shifting
and sharing of competencies across rehabilitation workers and other
health providers).

• The study and development of the rehabilitation workforce can benefit
from, and be integrated within, the recent advances in the field of
Human Resources for Health toward universal health coverage.

Threats
• Complexity and heterogeneity on the composition of the rehabilitation
workforce.

• Variability of competencies and scope of practice within the same
professional label across countries and some within the same country.

• Oversimplification: e.g. studying, monitoring and developing specific
professions, nationally and internationally, instead of a whole
rehabilitation workforce—including how this is distributed by regions,
sectors, service-levels, etc.

• Low priority in the health agenda.
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Supply data sources: the need for structural
improvements
Studies commonly report important limitations in the
availability of accurate, reliable, comprehensive, disag-
gregated (by profession and working sector) and com-
parable supply data [1, 24, 32]. Apart from being a
low priority, the monitoring of this workforce is com-
plicated by the lack of common definitions of who are
rehabilitation health workers and the lack of classifica-
tions that accommodate the varying competencies and
practices within the same profession, both within and
across countries [24, 50]. When available, rehabilita-
tion workforce data is often aggregated illogically, e.g.
mixing rehabilitation workers with unrelated health
professions [51].
The monitoring of the rehabilitation workforce would

need (i) investments in the collection and analysis of
national rehabilitation workforce data, facilitated by
the utilization of a minimum data set and registration
of practitioners; (ii) agreed professional definitions,
classifications and credentials; and (iii) improved avail-
ability of data, in formats that do not aggregate re-
habilitation health workers with other occupational
groups. For any international comparisons, definitions
and classifications should be globally standardized, as
much as feasible.

Ensuring the study of the whole rehabilitation workforce,
including across service levels.
The rehabilitation workforce is principally composed of
professionals specifically trained to provide rehabilitation
care, but many other health workers, even non-health

workers, sometimes meet the physical rehabilitation
needs of the population. Examples are physicians,
nurses, community health workers, athletic trainers
and even special education teachers.
When meeting those needs, all these groups, within

their specific competencies and practices, need to be
considered when estimating the supply of rehabilitation
workers.
Finally, for a comprehensive determination of the re-

habilitation workforce and of the unmet needs, studies
can include how this workforce is allocated across
employment sectors (public vs private; health vs edu-
cational/social), the healthcare continuum (primary,
acute, post-acute, long-term care) and practice loca-
tions (inpatient, outpatient, home-based, community-
based) [25, 71, 96, 97].

Staffing underserved areas: the role of education,
attractiveness and tele-service
Lower income countries and rural and remote regions
are typically underserved by health workers and more so
by rehabilitation health workers. Policy options to address
this challenge may include a number of possibilities which
can and should be mutually complementary.
First, some rehabilitation education programs might

focus on the competencies for working in underserved
contexts, while clinical education and field experience in
those locations are also useful [59, 73, 75, 78, 101–103,
111]. This can be complemented by attracting students
from underserved regions, through a mix of financial
(scholarships, stipends) and non-financial incentives
(in-kind benefits, mentorship) [1, 72, 73, 78, 80].

Fig. 1 The Six Rehab-Workforce Challenges
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Second, for those already working in underserved loca-
tions, it is important to design and implement retention
measures, like opportunities for distance learning, career
development and support systems [70]. Other examples
are financial incentives, service arrangements for spend-
ing few nights away, and support for accommodation,
the education of children and integrating spouses in the
labour market [76, 127, 128].
A third option is to develop remote services delivered

by tele-means [25, 69, 81, 91, 129], even from outside
the country. This strategy can also be used for training
students, their educators [130–133] and even coaching
frontline staff (peer-professionals, lower-level rehabilita-
tion workers), volunteers or family members [25, 134].
Finally, health workers such as physician, nurses or

community health workers also can be trained to acquire
and apply rehabilitation competencies within their
practices [1, 41, 67, 68, 135, 136].
Currently, few examples exist for any of those initia-

tives, and encouraging countries to introduce them is a
major challenge.

Adapt policy options to different contexts (e.g. rural vs
urban), even within a country
Meeting rehabilitation workforce needs, and ultimately
the population rehabilitation needs, may require differ-
ent solutions for not only different countries but also
within a country (rural/remote vs metropolitan regions)
[1, 25, 41, 59].
The key challenge in ‘well-served’ areas (e.g. metro-

politan areas in high-income countries) is to create
conditions for the entire rehabilitation workforce to
perform at the top of their credentials, to achieve the
best outcomes at the lowest cost.
That may include policy action such as (i) designing

and implementing mechanisms (outcome monitoring,
value-based-reimbursement) for higher accountability
for the value of care [11]; (ii) removing barriers (e.g.
need for physician prescription, lack of third-party re-
imbursement; licensing barriers to cross-state delivery)
hampering implementation of innovative, cost/supply-
effective models of rehabilitation care access and
delivery (e.g. direct access to rehabilitation therapists
[92, 93], tele-rehabilitation [91, 129]); and finally (iii)
supporting task-shifting processes such as therapists
taking on some advanced care roles [25, 111–113],
while rehabilitation tasks of high volume but low skill
are transferred to providers of lower education and
cost [25, 116].
All of this can be productive if well-planned, studied

and supported by adequate training, supervision or
decision-making algorithms [118, 119].
Savings from efficiency gains in ‘well-served’ locations

can be re-allocated to ensure that the more vulnerable

population has access to the rehabilitation health workers
they need [25, 33, 137].
While policies for universal rehabilitation coverage

might be in place, supplying underserved areas may also
require implementing (i) trans-disciplinary models of
rehabilitation practice [75, 77, 111]; (ii) more accessible,
locally shaped forms of rehabilitation service delivery
(community-, home-, tele-based) [59, 69, 77, 81, 100]
and finally (iii) response outreach programs that cut
across institutional (public, private, NGOs) and traditional
healthcare silos [69, 77, 81, 138, 139].

Developing international solutions, within a inter-dependent
world
While locally tailored solutions are certainly appropriate,
that does not mean that global, integrative solutions do
not apply.
For instance, international migration of rehabilitation

workers and its determinant have been under researched.
Such studies are best achieved when using data from both
sending and receiving countries. Besides, policies may aim
to take benefit from international mobility, instead of just
mitigating potential perverse effects of the so-called
brain drain [34, 127].
For example, international clinical placements and

temporary exchange programs of clinicians and students,
inclusively among countries of high and low income
[101, 102, 104, 140], can bring benefits on both sides of
the table: service/knowledge for where it is most needed
and learned competencies applied back home [103,
140–142]. All of this requires, however, overcoming any
applicable cultural, financial and operational barriers to
program implementation [101, 105]. Ultimately, such
international exchange helps educating rehabilitation
workers capable of working, advocating, researching
and thinking globally [143, 144].
Finally, international health technical aid is required on a

regular basis [1], but more in humanitarian crises created
by natural disasters or armed conflicts, which exponentially
increase physical rehabilitation needs [82, 143, 145, 146].

Limitations
Although using a structured PubMed search, the critical
review does not reflect a systematic or scoping review
approach, so these results should not be understood as
such. Besides, exclusion of non-English papers and the
absence of a structured search for the grey literature can
turn the literature reviewed under-representative of
certain countries’ scenarios (e.g. Latin America countries).
Also, to provide a notion of the range of findings on
each point being made, we often provide examples from
high- and low-income countries. This does not obviate
the need to study and develop the many countries’ real-
ities in between.
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Conclusions
Global development policies, such as the Sustainable
Development Goals, aim to improve the lives of margin-
alized groups, by reducing the burden of diseases and
poverty. Meeting the rehabilitation needs of people with
disabilities who are marginalized, have lower health sta-
tus, lower healthcare access, often live in poverty and
are limited in their social functioning would contribute
to all these goals. Inspired by the Six Rehab-Workforce
Challenges, which seem aligned with the global strategy
on human resources for health [147], action from local
and global policy-makers should to be taken.
Local policy-makers might (i) determine the local

needs and/or demand for rehabilitation; (ii) develop
mechanisms to monitor the available rehabilitation
workforce, including across geographies and service
levels; (iii) take action to reduce needs-based shortages
of rehabilitation workers (e.g. implementing recruit-
ment and retention measures, invest in local capacity
building); and finally (iv) promoting rehabilitation sys-
tems strengthening, including the implementation of
cost- and supply-effective service delivery models (e.g.
tele- and community-based rehabilitation, direct access
to well-trained therapists) and response outreach pro-
grams cutting across traditional silos.
Global policy-makers might (i) assure that more

resources are allocated, equitably, to the study and de-
velopment of the rehabilitation workforce; (ii) define
international standards for assessing rehabilitation
needs; (iii) develop uniform classifications of rehabili-
tation workers, competencies and practices; and finally
(iv) support partnerships across countries for scaling-
up local training and even for the cross-national ser-
vice provision.
Lastly, human resources for health researchers and

their funders must include rehabilitation workers in
their agenda. If this is not done, the growing advances in
the rehabilitation science and practice [43, 148] will con-
tinue to be unavailable to those who most need them.

Additional files

Additional file 1: Search strategy in PubMed. (DOCX 14 kb)

Additional file 2: Papers excluded within the synthesis stage, and the
reasons to do so. (DOCX 20 kb)

Additional file 3: Data extraction table. (DOCX 111 kb)

Abbreviations
AAAQ: Availability, accessibility, accessibility and quality; GDP: Gross domestic
product; NGOs: Non-government organisations; OTs: Occupational therapists;
PTs: Physical therapists; SWOT: Strengths, weaknesses, opportunities and threats

Acknowledgements
None.

Funding
None.

Authors’ contributions
All authors have made substantial contributions to the concept and design
of the paper. TJ has carried out the data collection process. All authors have
been involved in the data analysis and interpretation. TJ has drafted the
manuscript. All authors have been involved in revising it critically for
important intellectual content. All authors have given final approval of
the version to be published.

Availability of data and materials
The data extraction table is submitted as an additional file. Other additional
files provide the other supplementary information applicable. The manuscript
refers to those additional files at the appropriate sections.

Competing interests
The authors declare that they have no competing interests.

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Author details
1Portuguese Ministry of Education, Aggregation of Schools of Escariz,
4540-320 Escariz, Portugal. 2Doctor of Physical Therapy Division, Duke
University Medical Center, Duke University, Box 104002, 27710 Durham, NC,
United States of America. 3Duke Global Health Institute, Duke University,
Durham, NC, United States of America. 4Global Health and Tropical Medicine
(GHTM) & WHO Collaborating Center on Health Workforce Policy and
Planning, Institute of Hygiene and Tropical Medicine-NOVA University of
Lisbon (IHMT-UNL), Rua da Junqueira 100, 1349-008 Lisbon, Portugal.

Received: 5 July 2016 Accepted: 12 January 2017

References
1. World Health Organization. World report on disability. Geneve: WHO; 2011.
2. Oeffinger KC, Eshelman DA, Tomlinson GE, Buchanan GR. Programs for adult

survivors of childhood cancer. J Clin Oncol. 1998;16:2864–7.
3. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M, et al. Years

lived with disability (YLDs) for 1160 sequelae of 289 diseases and injuries
1990-2010: a systematic analysis for the Global Burden of Disease Study
2010. Lancet. 2012;380:2163–96.

4. Prince MJ, Wu F, Guo Y, Gutierrez Robledo LM, O'Donnell M, Sullivan R,
Yusuf S. The burden of disease in older people and implications for health
policy and practice. Lancet. 2015;385:549–62.

5. McDonald KE, Raymaker DM. Paradigm shifts in disability and health: toward
more ethical public health research. Am J Public Health. 2013;103:2165–73.

6. Iezzoni LI. Policy concerns raised by the growing U.S. population aging with
disability. Disabil Health J. 2014;7(1 Suppl):S64–8.

7. Iezzoni LI. Eliminating health and health care disparities among the growing
population of people with disabilities. Health Aff. 2011;30:1947–54.

8. World Health Organization.WHO global disability action plan. Better health
for all people with disability. Geneve: WHO; 2014. p. 2014–21.

9. Meade MA, Mahmoudi E, Lee SY. The intersection of disability and healthcare
disparities: a conceptual framework. Disabil Rehabil. 2015;37:632–41.

10. Rimmer JH, Chen MD, Hsieh K. A conceptual model for identifying, preventing,
and managing secondary conditions in people with disabilities. Phys Ther.
2011;91:1728–39.

11. Jesus TS, Hoenig H. Post-acute rehabilitation quality of care: toward a shared
conceptual framework. Arch Phys Med Rehabil. 2015;96:960–9.

12. Hughes K, Bellis MA, Jones L, Wood S, Bates G, Eckley L, McCoy E, Mikton C,
Shakespeare T, Officer A. Prevalence and risk of violence against adults with
disabilities: a systematic review and meta-analysis of observational studies.
Lancet. 2012;379:1621–9.

13. Shi X, Wheeler KK, Shi J, Stallones L, Ameratunga S, Shakespeare T, Xiang H.
Increased risk of unintentional injuries in adults with disabilities: a systematic
review and meta-analysis. Disabil Health J. 2015;8:153–64.

Jesus et al. Human Resources for Health  (2017) 15:8 Page 9 of 12

dx.doi.org/10.1186/s12960-017-0182-7
dx.doi.org/10.1186/s12960-017-0182-7
dx.doi.org/10.1186/s12960-017-0182-7


14. Rimmer JH, Marques AC. Physical activity for people with disabilities. Lancet.
2012;380:193–5.

15. McPherson AC, Keith R, Swift JA. Obesity prevention for children with physical
disabilities: a scoping review of physical activity and nutrition interventions.
Disabil Rehabil. 2014;36:1573–87.

16. Andresen EM, Peterson-Besse JJ, Krahn GL, Walsh ES, Horner-Johnson W,
Iezzoni LI. Pap, mammography, and clinical breast examination screening
among women with disabilities: a systematic review. Womens Health Issues.
2013;23:e205–14.

17. Stillman MD, Frost KL, Smalley C, Bertocci G, Williams S. Health care
utilization and barriers experienced by individuals with spinal cord injury.
Arch Phys Med Rehabil. 2014;95:1114–26.

18. Horner-Johnson W, Dobbertin K, Lee JC, Andresen EM, the Expert Panel
on Disability and Health. Disparities in health care access and receipt of
preventive services by disability type: analysis of the medical expenditure
panel survey. Health Serv Res. 2014;49:1980–99.

19. Reichard A, Stolzle H, Fox MH. Health disparities among adults with physical
disabilities or cognitive limitations compared to individuals with no disabilities
in the United States. Disabil Health J. 2011;4:59–67.

20. Rowland M, Peterson-Besse J, Dobbertin K, Walsh ES, Horner-Johnson W,
Expert Panel on Disability and Health. Health outcome disparities among
subgroups of people with disabilities: a scoping review. Disabil Health J.
2014;7:136–50.

21. Heslop P, Blair PS, Fleming P, Hoghton M, Marriott A, Russ L. The confidential
inquiry into premature deaths of people with intellectual disabilities in the UK:
a population-based study. Lancet. 2014;383:889–95.

22. Landry MD, Ricketts TC, Verrier MC. The precarious supply of physical
therapists across Canada: exploring national trends in health human
resources (1991 to 2005). Hum Resour Health. 2007;5:23.

23. MacLachlan M, Swartz L. Disability and international development: towards
inclusive global health. New York: Springer-Verlag; 2009.

24. Gupta N, Castillo-Laborde C, Landry MD. Health-related rehabilitation
services: assessing the global supply of and need for human resources.
BMC Health Serv Res. 2011;11:276.

25. Jesus T, Koh G, Landry M, Ong P, Lopes A, Green P, Hoenig H. Finding the
"Right-Size" Physical Therapy Workforce: international perspective across 4
countries. Phys Ther. 2016;96:1597–609.

26. Zimbelman JL, Juraschek SP, Zhang X, Lin VW. Physical therapy workforce in
the United States: forecasting nationwide shortages. PM R. 2010;2:1021–9.

27. Wilson RD, Lewis SA, Murray PK. Trends in the rehabilitation therapist workforce
in underserved areas: 1980-2000. J Rural Health. 2009;25(1):26–32.

28. Boninger JW, Gans BM, Chan L. Patient Protection and Affordable Care Act:
potential effects on physical medicine and rehabilitation. Arch Phys Med
Rehabil. 2012;93:929–34.

29. Iezzoni LI, Frakt AB, Pizer SD. Uninsured persons with disability confront
substantial barriers to health care services. Disabil Health J. 2011;4:238–44.

30. Miller NA, Kirk A, Kaiser MJ, Glos L. The relation between health insurance
and health care disparities among adults with disabilities. Am J Public
Health. 2014;104:e85–93.

31. Mitra S, Findley PA, Sambamoorthi U. Health care expenditures of living
with a disability: total expenditures, out-of-pocket expenses, and burden,
1996 to 2004. Arch Phys Med Rehabil. 2009;90:1532–40.

32. Sykes C, Bury T, Myers B. Physical therapy counts: counting physical therapists
worldwide. BMC Health Serv Res. 2014;14 Suppl 2:O23.

33. Campbell J, Dussault G, Buchan J, Pozo-Martin F, Guerra Arias M, Leone C,
Siyam A, Cometto GA. Universal truth: no health without a workforce: third
global forum on human resources for health report. Geneva: Global Health
Workforce Alliance and World Health Organization; 2014.

34. World Health Organization. WHO global code of practice on the international
recruitment of health personnel. Geneve: WHO; 2010.

35. World Health Organization. Transformative scale up of health professional
education: an effort to increase the numbers of health professionals and to
strengthen their impact on population health. Geneve: WHO; 2011.

36. Skempes D, Stucki G, Bickenbach J. Health related rehabilitation and human
rights: analyzing states’ obligations under the United Nations Convention on
the Rights of Persons with Disabilities. Arch Phys Med Rehabil. 2015;96:163–73.

37. Borg J, Lindström A, Larsson S. Assistive technology in developing countries:
national and international responsibilities to implement the Convention on
the Rights of Persons with Disabilities. Lancet. 2009;374:1863–5.

38. World Health Organization. Concecpt paper: WHO guidelines on health-
related rehabilitation (rehabilitation guidelines). Geneve: WHO; 2012.

39. Durham J, Brolan CE, Mukandi B. The Convention on the Rights of Persons
with Disabilities: a foundation for ethical disability and health research in
developing countries. Am J Public Health. 2014;104:2037–43.

40. United Nations. 66/115. Global health and foreign policy. In: Resolution
adopted by the General Assembly on 12 December 2011. 2012. Available
at: http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/66/115.
Accessed 19 Nov 2016.

41. Mannan H, MacLachlan M, McAuliffe E. The human resources challenge to
community based rehabilitation: the need for a scientific, systematic and
coordinated global response. Disabil CBR Incl Dev. 2012;23:6–16.

42. Houben G, Lenie K, Vanhoof K. A knowledge-based SWOT-analysis system
as an instrument for strategic planning in small and medium sized enterprises.
Decis Support Syst. 1999;26:125–35.

43. Jesus T, Bright F, Kayes N, Cott C. Person-centered rehabilitation—what
exactly does it mean? Protocol for a scoping review with thematic analysis
towards framing the concept and practice of person-centered rehabilitation.
BMJ Open. 2016;6(7):e011959.

44. Jesus TS. Systematic reviews and clinical trials in rehabilitation: comprehensive
analyses of publication trends. Arch Phys Med Rehabil. 2016;97:1853–62. e2.

45. Pawson R, Greenhalgh T, Harvey G, Walshe K. Realist review—a new
method of systematic review designed for complex policy interventions.
J Health Serv Res Pol. 2005;10 Suppl 1:21–34.

46. Anderson LM, Oliver SR, Michie S, Rehfuess E, Noyes J, Shemilt I. Investigating
complexity in systematic reviews of interventions by using a spectrum of
methods. J Clin Epidemiol. 2013;66:1223–9.

47. Jesus TS, Silva IL. Toward an evidence-based patient-provider communication
in rehabilitation: linking communication elements to better rehabilitation
outcomes. Clin Rehabil. 2016;30:315–28.

48. MacPherson MM, MacArthur L, Jadan P, Glassman L, Bouzubar FF, Hamdan E,
Landry MD. A SWOT analysis of the physiotherapy profession in Kuwait.
Physiother Res Int. 2013;18:37–46.

49. Manzano-García G, Ayala-Calvo JC. An overview of nursing in Europe: a
SWOT analysis. Nurs Inq. 2014;21:358–67.

50. World Health Organization. Monitoring human resources for health-related
rehabilitation services. In: Spotlight on health workforce statistics. Geneve:
WHO; 2009.

51. World Health Organization. Global Atlas of the Health Workforce. WHO.
Accessed 11 Feb 2016.

52. Pittman P, Frogner B, Bass E, Dunham C. International recruitment of allied
health professionals to the United States: piecing together the picture with
imperfect data. J Allied Health. 2014;43:79–87.

53. World Federation of Occupational Therapists.WFOT Human Resources
Project 2014, Edited Version: WFOT, 2014. Available from: http://www.
wfot.org/ResourceCentre.aspx. Accesed 15 January, 2016.

54. World Federation of Occupational Therapists. Developing, occupational
therapy profession in countries which are not yet member of the WFOT…
a resource package. Forrestfield: WFOT; 2008.

55. The World Health Professions Alliance. Regulation a top priority agree global
health professionals. Geneva: WPA; 2014.

56. Haig AJ, Im J, Adewole A, Nelson VS, Krabek B. The practice of physical
medicine and rehabilitation in sub-Saharan Africa and Antarctica: a white
paper or a black mark? Disabil Rehabil. 2009;31:1031–7.

57. World Federation of Occupational Therapists. Position statement: professional
registration. Available from http://www.wfot.org/ResourceCentre.aspx.
Accessed 13 Jan 2016.

58. Sigera PC, Tunpattu MU, Jayashantha TP, De Silva AP, Athapattu PL,
Dondorp A, Haniffa R. National profile of physical therapists in critical
care units of Sri Lanka: lower middle-income country. Phys Ther. 2016.
doi:10.2522/ptj.20150363.

59. Nualnetr N. Physical therapy roles in community based rehabilitation: a case
study in rural areas of north eastern Thailand. Asia Pac Disabil Rehabil J.
2009;20:73–82.

60. Landry MD, Ricketts TC, Fraher E, Verrier MC. Physical therapy health human
resource ratios: a comparative analysis of the United States and Canada.
Phys Ther. 2009;89:149–61.

61. Powell JM, Kanny EM, Ciol MA. State of the occupational therapy workforce:
results of a national study. Am J Occup Ther. 2008;62:97–105.

62. Landry MD, Hack LM, Coulson E, Freburger J, Johnson MP, Katz R, Kerwin J,
Smith MH, Wessman HC, Venskus DG, Sinnott PL, Goldstein M. Workforce
projections 2010-2020: annual supply and demand forecasting models for
physical therapists across the United States. Phys Ther. 2016;96:71–80.

Jesus et al. Human Resources for Health  (2017) 15:8 Page 10 of 12

http://www.un.org/en/ga/search/view_doc.asp?symbol=A/RES/66/115
http://www.wfot.org/ResourceCentre.aspx
http://www.wfot.org/ResourceCentre.aspx
http://www.wfot.org/ResourceCentre.aspx
http://dx.doi.org/10.2522/ptj.20150363


63. Bo W, Hong D, Xuezong L, Zhongxin X. The demand for rehabilitation
therapists in Beijing health organizations over the next five years. Disabil
Rehabil. 2008;30:375–80.

64. Parnes P, Cameron D, Christie N, Cockburn L, Hasemi G, Yoshida K.
Disability in low-income countries: issues and implications. Disabil Rehabil.
2009;31:1170–80.

65. Rathore FA, New PW, Iftikhar A. A report on disability and rehabilitation
medicine in Pakistan: past, present, and future directions. Arch Phys Med
Rehabil. 2011;92:161–6.

66. Cornwall M, Keehn M, Lane M. Characteristics of US-licensed foreign-
educated physical therapists. Phys Ther. 2016;96:293–304.

67. Kendall E, Muenchberger H, Catalano T, Amsters D, Dorsett P, Cox R.
Developing core interprofessional competencies for community
rehabilitation practitioners: findings from an Australian study.
J Interprof Care. 2011;25:145–51.

68. Mannan H, Boostrom C, Maclachlan M, McAuliffe E, Khasnabis C, Gupta N. A
systematic review of the effectiveness of alternative cadres in community
based rehabilitation. Hum Resour Health. 2012;10:20.

69. Dew A, Bulkeley K, Veitch C, Bundy A, Gallego G, Lincoln M, Brentnall J,
Griffiths S. Addressing the barriers to accessing therapy services in rural
and remote areas. Disabil Rehabil. 2013;35:1564–70.

70. Roots RK, Li LC. Recruitment and retention of occupational therapists and
physiotherapists in rural regions: a meta-synthesis. BMC Health Serv Res.
2013;13:59.

71. Costa LR, Costa JL, Oishi J, Driusso P. Distribution of physical therapists
working on public and private establishments in different levels of
complexity of health care in Brazil. Rev Bras Fisioter. 2012;16:422–30.

72. Winn CS, Chisholm BA, Hummelbrunner JA. Factors affecting recruitment
and retention of rehabilitation professionals in Northern Ontario, Canada: a
cross-sectional study. Rural Remote Health. 2014;14:2619.

73. Winn CS, Chisholm BA, Hummelbrunner JA, Tryssenaar J, Kandler LS. Impact
of the Northern Studies Stream and Rehabilitation Studies programs on
recruitment and retention to rural and remote practice: 2002-2010. Rural
Remote Health. 2015;15:3126.

74. Tran D, McGillis Hall L, Davis A, Landry MD, Burnett D, Berg K, Jaglal S.
Identification of recruitment and retention strategies for rehabilitation
professionals in Ontario, Canada: results from expert panels. BMC Health
Serv Res. 2008;8:249.

75. Bath B, Gabrush J, Fritzler R, Dickson N, Bisaro D, Bryan K, Shah TI. Mapping
the physiotherapy profession in Saskatchewan: examining rural versus
urban practice patterns. Physiother Can. 2015;67:221–31.

76. Gallego G, Dew A, Lincoln M, Bundy A, Chedid RJ, Bulkeley K, Brentnall J,
Veitch C. Should I stay or should I go? Exploring the job preferences of
allied health professionals working with people with disability in rural
Australia. Hum Resour Health. 2015;13:53.

77. Veitch C, Dew A, Bulkeley K, Lincoln M, Bundy A, Gallego G, Griffiths S.
Issues affecting therapist workforce and service delivery in the disability
sector in rural and remote New South Wales, Australia: perspectives of
policy-makers, managers and senior therapists. Rural Remote Health.
2012;12:1903.

78. McAuliffe T, Barnett F. Factors influencing occupational therapy students'
perceptions of rural and remote practice. Rural Remote Health. 2009;9:1078.

79. Adams R, Jones A, Lefmann S, Sheppard L. Rationing is a reality in rural
physiotherapy: a qualitative exploration of service level decision-making.
BMC Health Serv Res. 2015;15:121.

80. Devine SG, Williams G, Nielsen I. Rural Allied Health Scholarships: do they
make a difference? Rural Remote Health. 2013;13:2459.

81. Lincoln M, Hines M, Fairweather C, Ramsden R, Martinovich J. Multiple
stakeholder perspectives on teletherapy delivery of speech pathology
services in rural schools: a preliminary, qualitative investigation. Int J
Telerehabil. 2015;6:65–74.

82. Magnusson L, Ahlström G. Experiences of providing prosthetic and
orthotic services in Sierra Leone—the local staff's perspective. Disabil Rehabil.
2012;4:2111–8.

83. Eide AH, Mannan H, Khogali M, van Rooy G, Swartz L, Munthali A, Hem KG,
MacLachlan M, Dyrstad K. Perceived barriers for accessing health services
among individuals with disability in four African countries. PLoS One.
2015;10:e0125915.

84. Van Rooya G, Amadhilaa E, Mufuneb P, Swartzc L, Mannand H, MacLachland M.
Perceived barriers to accessing health services among people with disabilities
in rural northern Namibia. Disabil Soc. 2012;27:761–75.

85. Maart S, Jelsma J. Disability and access to health care—a community based
descriptive study. Disabil Rehabil. 2014;36:1489–93.

86. Gudlavalleti MV, John N, Allagh K, Sagar J, Kamalakannan S, Ramachandra
SS, South India Disability Evidence Study Group. Access to health care and
employment status of people with disabilities in South India, the SIDE
(South India Disability Evidence) study. BMC Public Health. 2014;1125:14.

87. Bunning K, Gona JK, Odera-Mung'ala V, Newton CR, Geere JA, Hong CS,
Hartley S. Survey of rehabilitation support for children 0-15 years in a rural
part of Kenya. Disabil Rehabil. 2014;36:1033–41.

88. Gona JK, Newton CR, Geere JA, Hartley S. Users' experiences of physiotherapy
treatment in a semi-urban public hospital in Kenya. Rural Remote Health.
2013;13:2210.

89. Cobbing S, Hanass-Hancock J, Myezwa H. A home-based rehabilitation
intervention for people living with HIV and disability in a resource-poor
community, KwaZulu-Natal: study protocol for a randomised controlled trial.
Trials. 2015;16:491.

90. Cleaver S, Nixon S. A scoping review of 10 years of published literature on
community-based rehabilitation. Disabil Rehabil. 2014;36:1385–94.

91. Kairy D, Lehoux P, Vincent C, Visintin M. A systematic review of clinical
outcomes, clinical process, healthcare utilization and costs associated with
telerehabilitation. Disabil Rehabil. 2009;31:427–47.

92. Bury TJ, Stokes EK. A global view of direct access and patient self-referral to
physical therapy: implications for the profession. Phys Ther. 2013;93:449–59.

93. Ojha HA, Snyder RS, Davenport TE. Direct access compared with referred
physical therapy episodes of care: a systematic review. Phys Ther. 2014;94:14–30.

94. Boissonnault WG, Ross MD. Physical therapists referring patients to physicians:
a review of case reports and series. J Orthop Sports Phys Ther. 2012;42:446–54.

95. Freburger JK, Holmes GM, Ku LJ, Cutchin MP, Heatwole-Shank K, Edwards LJ.
Disparities in postacute rehabilitation care for stroke: an analysis of the state
inpatient databases. Arch Phys Med Rehabil. 2011;92:1220–9.

96. Landry MD, Hastie R, Oñate K, Gamble B, Deber RB, Verrier MC. Attractiveness
of employment sectors for physical therapists in Ontario, Canada (1999-2007):
implication for the long term care sector. BMC Health Serv Res. 2012;12:133.

97. Tran D, Davis A, McGillis Hall L, Jaglal SB. Comparing recruitment and
retention strategies for rehabilitation professionals among hospital and
home care employers. Physiother Can. 2012;64:31–41.

98. Dimer L, Dowling T, Jones J, Cheetham C, Thomas T, Smith J, McManus A,
Maiorana AJ. Build it and they will come: outcomes from a successful cardiac
rehabilitation program at an Aboriginal Medical Service. Aust Health Rev.
2013;37:79–82.

99. Davey M, Moore W, Walters J. Tasmanian Aborigines step up to health:
evaluation of a cardiopulmonary rehabilitation and secondary prevention
program. BMC Health Serv Res. 2014;14:349.

100. Hartley S, Murira G, Mwangoma M, Carter J, Newton CR. Using community/
researcher partnerships to develop a culturally relevant intervention for children
with communication disabilities in Kenya. Disabil Rehabil. 2009;31:490–9.

101. Ahluwalia P, Cameron D, Cockburn L, Ellwood L, Mori B, Nixon SA. Analyzing
international clinical education practices for Canadian rehabilitation students.
BMC Med Educ. 2014;14:187.

102. Pechak C, Thompson M. Going global in physical therapist education:
international service-learning in US-based programmes. Physiother Res Int.
2011;16:225–36.

103. Cassady C, Meru R, Chan NM, Engelhardt J, Fraser M, Nixon S. Physiotherapy
beyond our borders: investigating ideal competencies for Canadian
physiotherapists working in resource-poor countries. Physiother Can.
2014;66:15–23.

104. Crawford E, Biggar JM, Leggett A, Huang A, Mori B, Nixon SA, Landry MD.
Examining international clinical internships for canadian physical therapy
students from 1997 to 2007. Physiother Can. 2010;62:261–73.

105. Cameron D, Cockburn L, Nixon S, Parnes P, Garcia L, Leotaud J, MacPherson K,
Mashaka PA, Mlay R, Wango J, Williams T. Global partnerships for international
fieldwork in occupational therapy: reflection and innovation. Occup Ther Int.
2013;20:88–96.

106. Chipps JA, Simpson B, Brysiewicz P. The effectiveness of cultural-competence
training for health professionals in community-based rehabilitation: a
systematic review of literature. Worldviews Evid Based Nurs. 2008;5:85–94.

107. Wickford J, Hultberg J, Rosberg S. Physiotherapy in Afghanistan—needs
and challenges for development. Disabil Rehabil. 2008;30:305–13.

108. Magnusson L, Ramstrand N. Prosthetist/orthotist educational experience &
professional development in Pakistan. Disabil Rehabil Assist Technol.
2009;4:385–92.

Jesus et al. Human Resources for Health  (2017) 15:8 Page 11 of 12



109. Maloni PK, Despres ER, Habbous J, Primmer AR, Slatten JB, Gibson BE,
Landry MD. Perceptions of disability among mothers of children with
disability in Bangladesh: implications for rehabilitation service delivery.
Disabil Rehabil. 2010;32:845–54.

110. Gona JK, Xiong T, Muhit MA, Newton CR, Hartley S. Identification of people
with disabilities using participatory rural appraisal and key informants: a
pragmatic approach with action potential promoting validity and low cost.
Disabil Rehabil. 2010;32:79–85.

111. Gillis K, Augruso A, Coe T, O'Neill A, Radford L, Gibson BE, O'Callaghan L,
Soever L. Physiotherapy extended-role practitioner for individuals with
hip and knee arthritis: patient perspectives of a rural/urban partnership.
Physiother Can. 2014;66:25–32.

112. Desmeules F, Roy JS, MacDermid JC, Champagne F, Hinse O, Woodhouse LJ.
Advanced practice physiotherapy in patients with musculoskeletal disorders: a
systematic review. BMC Musculoskelet Disord. 2012;13:107.

113. Oakley C, Shacklady C. The clinical effectiveness of the extended-scope
physiotherapist role in musculoskeletal triage: a systematic review.
Musculoskeletal Care. 2015;13:204–21.

114. Rhon DI, Deyle GD, Gill NW. Clinical reasoning and advanced practice
privileges enable physical therapist point-of-care decisions in the military
health care system: 3 clinical cases. Phys Ther. 2013;93:1234–43.

115. Brown T, Crabtree JL, Mu K, Wells J. The entry-level occupational therapy
clinical doctorate: advantages, challenges, and international issues to
consider. Occup Ther Health Care. 2015;29:240–51.

116. Hsieh CH, Putman K, Nichols D, McGinty ME, DeJong G, Smout RJ, Horn S.
Physical and occupational therapy in inpatient stroke rehabilitation: the
contribution of therapy extenders. Am J Phys Med Rehabil. 2010;89:887–98.

117. Stute M, Hurwood A, Hulcombe J, Kuipers P. Pilot implementation of allied
health assistant roles within publicly funded health services in Queensland,
Australia: results of a workplace audit. BMC Health Serv Res. 2014;14:258.

118. Guay M, Dubois MF, Desrosiers J. Can home health aids using the clinical
algorithm Algo choose the right bath seat for clients having a straightforward
problem? Clin Rehabil. 2014;28:172–82.

119. Cox RJ, Mills VJ, Fleming J, Nalder E. Implementation of an advanced
occupational therapy assistant-led groups programme in aged care
rehabilitation. Aust Occup Ther J. 2014;61:187–93.

120. Resnik L, Feng Z, Hart DL. State regulation and the delivery of physical
therapy services. Health Serv Res. 2006;41(4 Pt 1):1296–316.

121. Tomblin Murphy G, Birch S, MacKenzie A, Bradish S, Elliott Rose A. A synthesis
of recent analyses of human resources for health requirements and labour
market dynamics in high-income OECD countries. Hum Resour Health.
2016;14:59.

122. O'Brien-Pallas L, Baumann A, Donner G, Murphy GT, Lochhaas-Gerlach J,
Luba M. Forecasting models for human resources in health care. J Adv Nurs.
2001;33:120–9.

123. O'Brien-Pallas L, Birch S, Baumann A, Murphy G. Integrating workforce
planning, human resources, and service planning. Geneva: WHO; 2001.

124. Sabariego C, Oberhauser C, Posarac A, Bickenbach J, Kostanjsek N, Chatterji S,
Officer A, Coenen M, Chhan L, Cieza A. Measuring disability: comparing the
impact of two data collection approaches on disability rates. Int J Environ Res
Public Health. 2015;12:10329–51.

125. Trani JF, Babulal GM, Bakhshi P. Development and validation of the 34-item
disability screening questionnaire (DSQ-34) for use in low and middle
income countries epidemiological and development surveys. PLoS One.
2015;10:e0143610.

126. Mactaggart I, Kuper H, Murthy GV, Sagar J, Oye J, Polack S. Assessing health
and rehabilitation needs of people with disabilities in Cameroon and India.
Disabil Rehabil. 2016;38:1757–64.

127. Kroezen M, Dussault G, Craveiro I, Dieleman M, Jansen C, Buchan J, Barriball L,
Rafferty AM, Bremner J, Sermeus W. Recruitment and retention of health
professionals across Europe: a literature review and multiple case study
research. Health Policy. 2015;119:1517–28.

128. Lehmann U, Dieleman M, Martineau T. Staffing remote rural areas in middle-
and low-income countries: a literature review of attraction and retention.
BMC Health Serv Res. 2008;8:19.

129. Lee AC, Harada N. Telehealth as a means of health care delivery for physical
therapist practice. Phys Ther. 2012;92:463–8.

130. Grimmer K, Suarez C, Agcaoili J, Chipchase L, Hillier S, McEvoy M, Milanese S.
Teaching Filipino physiotherapists on-shore: an Australian-Filipino collaborative
postgraduate health education initiative. Educ Health. 2005;18:166–78.

131. Kheng S. The challenges of upgrading from ISPO Category II level to Bachelor
Degree level by distance education. Prosthet Orthot Int. 2008;32:299–312.

132. Bracciano A, Lohman H, Coppard BM, Bradberry JC, Easley C. Development
of a hybrid distance occupational therapy program in Alaska. J Allied Health.
2011;40:90–5.

133. The University of Sydney.WHO Collaborating Centre in Health Workforce
Development in Rehabilitation and Long Term Care. http://sydney.edu.au/
health-sciences/whocc-rehabilitation/. Accessed 15 Jan 2016.

134. Turner B, Kennedy A, Kendall M, Muenchberger H. Supporting the growth
of peer-professional workforces in healthcare settings: an evaluation of a
targeted training approach for volunteer leaders of the STEPS Program.
Disabil Rehabil. 2014;36:1219–26.

135. Shakespeare T, Iezzoni LI, Groce NE. Disability and the training of health
professionals. Lancet. 2009;374:1815–6.

136. MacLachlan M, Mannan H, McAuliffe E. Staff skills not staff types for
community-based rehabilitation. Lancet. 2011;377:1988–9.

137. Evans T, Pablos-Méndez A. Shaping of a new era for health financing.
Lancet. 2016. doi:10.1016/S0140-6736(16)30238-0.

138. Penny N, Zulianello R, Dreise M, Steenbeek M. Community-based rehabilitation
and orthopaedic surgery for children with motor impairment in an African
context. Disabil Rehabil. 2007;29:839–43.

139. Sheppard PS, Landry MD. Lessons from the 2015 earthquake(s) in Nepal:
implication for rehabilitation. Disabil Rehabil. 2016;38:910–3.

140. O'Brien L, Hardman A. Developing hand therapy skills in Bangladesh:
experiences of Australian volunteers. J Hand Ther. 2014;27:30–7.

141. Meseroli G, Bourgeois AM, Condron A, McCurry E, Petrapanagos, Fraser M,
Nixon SA. Enhanced patient-centred care: physiotherapists' perspectives
on the impact of international clinical internships on Canadian practice.
Physiotherapy Canada.2016;67:385–92. doi:10.3138/ptc.2014-57GH.

142. Haro AV, Knight BP, Cameron DL, Nixon SA, Ahluwalia PA, Hicks EL. Becoming
an occupational therapist: perceived influence of international fieldwork
placements on clinical practice. Can J Occup Ther. 2014;81:173–82.

143. Kelland K, Hoe E, McGuire MJ, Yu J, Andreoli A, Nixon SA. Excelling in the
role of advocate: a qualitative study exploring advocacy as an essential
physiotherapy competency. Physiother Can. 2012;66:74–80.

144. Haig AJ. Developing world rehabilitation strategy II: flex the muscles, train
the brain, and adapt to the impairment. Disabil Rehabil. 2007;29:977–9.

145. Faber J, Saggurthi P. Physical rehabilitation services in Iraq. Lancet.
2013;381:881–3.

146. Landry MD, O'Connell C, Tardif G, Burns A. Post-earthquake Haiti: the
critical role for rehabilitation services following a humanitarian crisis.
Disabil Rehabil. 2010;32:1616–8.

147. World Health Organization. Global strategy on human resources for health:
worforce 2030. Geneve: WHO; 2016.

148. Brainin M, Zorowitz RD. Advances in stroke: recovery and rehabilitation.
Stroke. 2013;44:311–3.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Jesus et al. Human Resources for Health  (2017) 15:8 Page 12 of 12

http://sydney.edu.au/health-sciences/whocc-rehabilitation/
http://sydney.edu.au/health-sciences/whocc-rehabilitation/
http://dx.doi.org/10.1016/S0140-6736(16)30238-0
http://dx.doi.org/10.3138/ptc.2014-57GH

	Abstract
	Background
	Methods
	Results
	Discussion
	Conclusions

	Background
	Methods
	Phase 1
	Phase 2

	Results
	Phase 1: critical review of the rehabilitation workforce literature
	Availability
	Accessibility
	Acceptability
	Quality

	Phase 2: integrating the reviewed information into a SWOT analysis framework

	Discussion
	Monitoring supply requirements: accounting for rehabilitation needs and demand
	Supply data sources: the need for structural improvements
	Ensuring the study of the whole rehabilitation workforce, including across service levels.
	Staffing underserved areas: the role of education, attractiveness and tele-service
	Adapt policy options to different contexts (e.g. rural vs urban), even within a country
	Developing international solutions, within a inter-dependent world
	Limitations

	Conclusions
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Authors’ contributions
	Availability of data and materials
	Competing interests
	Consent for publication
	Ethics approval and consent to participate
	Author details
	References

