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Finding the “right-size” physical therapy workforce is an increasingly important issue, but it has
had limited study, particularly across nations. This perspective article provides a comprehen-
sive examination of physical therapy workforce issues across 4 countries (United States,
Singapore, Portugal, and Bangladesh), which were deliberately selected to allow consideration
of key contextual factors. This investigation provides a theoretical model uniquely adapted to
focus on variables most likely to affect physical therapy workforce needs. This theoretical
model was used to guide acquisition of public domain data across the respective countries. The
data then were used to provide a contextualized interpretation about the physical therapy
workforce supply (ie, physical therapists per capita) across the 4 countries in light of the
following factors: indicators of physical therapy need, financial and administrative barriers
affecting physical therapy access and demand, the proportion of physical therapy graduates
(with varying trends over time across the countries), and the role of emigration/immigration
in supply inequalities among countries of lower and higher income. In addition, both the
physical therapy workforce supply and scope of practice were analyzed in the context of other
related professions across the 4 countries. This international comparison indicated that there
may not be a “one-size-fits-all” recommendation for physical therapy workforce supply across
countries or an ideal formula for its determination. The optimal, country-specific physical
therapy workforce supply appears to be affected by discipline-specific health care and con-
textual factors that may vary across countries, and even within the same country. This article
provides a conceptual framework and basis for such contextualized evaluations of the physical
therapy workforce.
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The demand for rehabilitation is ris-
ing in tandem with the growing
burden of disability related to

chronic conditions, driven largely by
improvements in management of acute
medical conditions and the aging of the
population.1–5 Therefore, finding the
right-size supply of physical therapists is
an increasingly important issue. Even
though the need for research-led physi-
cal therapy workforce planning has been
recognized for decades,6,7 the pace of
research has been slow. Prior work
examined the issue within and across
nations.

Within nations, 3 studies are germane. In
2007, Landry and colleagues8 studied the
population-adjusted ratios of physical
therapists registered in Canada and
found comparative shortages in the phys-
ical therapist supply across Canadian
regions. In 2010, Zimbelman and col-
leagues9 developed a forecasting model
for the United States, estimating the
shortages and surpluses of physical ther-
apists until 2030 relative to estimated
demand. They showed relative shortages
nationwide, particularly in the south and
west regions.9 Similarly, recent forecast-
ing models by the American Physical
Therapy Association (APTA) have pro-
jected national shortages of physical
therapists until 2020.10,11

Across nations, several studies are rele-
vant. In 2009, Landry and colleagues12

performed a cross-border comparison of
Canada and the United States showing
that relative and absolute growth in the
physical therapist supply had been
higher for the United States than for Can-
ada. In 2011, the World Report on Dis-
ability13 presented population-adjusted
ratios on the international supply of
physical therapists and occupational
therapists, showing large disparities
across countries. Also in 2011, Gupta and
colleagues14 provided data showing
higher unmet needs for rehabilitation
practitioners in low-income countries
and substantial variation among high-
income countries. Finally, data collected
by the World Confederation for Physical
Therapy in 2012 reveal that physical
therapist supply varied from 0.002 to
2.82 per 1,000 people among 69
countries.15

Although these studies provide impor-
tant insights;14,16 they have several limi-
tations. First, lack of uniform data collec-
tion is a key obstacle, and data may not
available at all (ie, in many low-income
countries).14,15 Second, there is limited
attention to potentially important con-
textual variables (eg, socioeconomic,
demographic, the health care system)
that might influence physical therapist
supply and demand.17,18 Third, physical
therapist characteristics (eg, education,
direct access, practice roles) are seldom
considered, despite variation between
countries.18–20 Finally, physical therapist
supply and practices might be inter-
twined with related professions (eg,
occupational therapists, nurses),21 but
how this varies across countries is rarely
considered.

In short, there is need for comprehen-
sive, contextualized analyses of the phys-
ical therapist supply across countries to
help inform physical therapy workforce
policies. This perspective article exam-
ines the physical therapist supply across
a convenience sample of 4 countries (ie,
United States, Singapore, Portugal, and
Bangladesh) selected per an a priori the-
oretical model to reflect contextual fac-
tors likely to affect physical therapy
workforce supply needs (see Method
section for details).

Method
Theoretical Model
Investigation of the right-size physical
therapy workforce benefits from a priori
theoretical elaboration on which vari-
ables and how their complex interplay
might affect the physical therapy work-
force needs. Therefore, a theoretical
framework was selected and adapted to a
contextualized determination of the
right-size physical therapy workforce.

O’Brien-Pallas and colleagues17,22,23 pre-
sented a workforce planning framework,
with roots in Anderson’s service utiliza-
tion model and Donabedian’s health care
quality framework, depicting how the
health care workforce can meet popula-
tion health needs. It considers the
dynamic interaction of multiple vari-
ables, such as workforce development
(ie, education/training), the skill mix of
human resources, workforce deploy-

ment and utilization (eg, distribution
across geographic regions and sectors),
health care system variables (eg, access
to care, services management), and how
the national context (eg, socioeconomic
factors) interacts with all of those
variables.

These principles were adapted to the
aims of this article (Fig. 1). We studied
the size of the physical therapy work-
force across nations in relationship to:
(1) the current supply of the physical
therapy workforce (ie, population-
adjusted physical therapist ratios),12–14

(2) physical therapy need (ie, antecedent
demographic and epidemiological indi-
cators that physical therapy might be
beneficial),14,24 (3) physical therapy
access (eg, barriers to accessing physical
therapy), (4) physical therapy demand
across regions or service levels (ie,
requests for physical therapist servic-
es),9–11,25–28 (5) physical therapist
influx/efflux (eg, physical therapy educa-
tion numbers, emigration/immigration
patterns),10,11,29 and (6) the physical
therapy scope of practice compared
with related professions (eg, occupa-
tional therapists, physicians, nurses).19,21

Sampling Framework
We did not aspire to identify countries
representing all of the potential national
differences that might affect physical
therapist supply, but rather to focus on
fewer countries so as to investigate in
depth the role of particular contextual
factors. We selected a convenience sam-
ple of countries based on the following
criteria: (1) representation of distinct
national realities likely to affect the phys-
ical therapy workforce supply needs per
our theoretical model (eg, sociodemo-
graphics, population health characteris-
tics, geographic characteristics, prevail-
ing health care systems) and (2)
availability of at least one author with
experience in rehabilitation health ser-
vices research (T.S.J., G.K., M.L., H.H.)
and at least one author with in vivo expe-
rience of physical therapy in each of the
countries (M.L., P-H.O., P.L.G., A.M.F.L.).
Potential authors, and respective
countries, were identified through per-
sonal acquaintances and contacts. The
sample of countries so selected were the
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United States, Singapore, Portugal, and
Bangladesh.

Data Sources
Local and international public domain
data were the main data sources, includ-
ing institutional reports (eg, World
Report on Disability13), the scientific lit-
erature (eg, relevant for each country),
and local and international websites (eg,
APTA, World Bank). Authors’ qualitative
accounts, based on their experiential
knowledge of physical therapy in each
country, were supplementary data
sources when quantitative data were not
applicable or available.

Results
Comparison of Countries and
Their Health Care Systems
Table 1 depicts how the 4 countries vary
on financial, geographical, and health
care system variables.

Singapore is a very small, completely
urban Asian country with the highest
per-capita income of the sample. Access
to health care is universal, with a bal-
anced mix of public and private health
care. For public health care, patients can
utilize their personal compulsory medi-
cal savings, and there are applicable gov-
ernment subsidies. Private health care is
funded out-of-pocket or through private
insurance. Health care quality is gener-
ally good, and costs are controlled.30

The United States is a high-income coun-
try, but with lower per-capita earnings
than Singapore. Situated in North Amer-
ica, the United States holds vast territory
and population comprising both rural
and urban areas. Administratively, the
United States consists of many states
with varying legal requirements (eg, in
physical therapy licensure). Health care
in the United States is largely market-
based, reimbursed through private insur-
ance or out-of-pocket expenses, with the
exception of the elder population, the
military, and veterans. Despite recent
legislation,31 health care access is not
universal (13.1% of the US population
remained uninsured in 2014).32 Finally,
US per-capita spending on health care is
the highest in the sample.

Figure 1.
How the “right” physical therapist supply can be affected by variables on the physical therapy, national, and international contexts.
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Portugal is a middle-sized, middle-
income western European country, with
financial indicators above the world aver-
age. The Portuguese population is
roughly double that of Singapore, albeit
much smaller than that of the United
States. Among our sample, Portugal has
the most public-oriented health care sys-
tem. Public providers deliver most of the
care and generally are salaried employ-
ees. Patients have universal access to the
national health system, with low
co-payments. Private health care and
insurance are voluntary and less repre-
sentative, although there are some
public-private agreements in place (eg,
private physical and medicine rehabilita-
tion clinics reimbursed by the
government).33

Bangladesh is a low-income South Asian
country. Its population size is above that
of Singapore or Portugal but nearly half
that of the United States. Although more
rural than urban, the population is con-
centrated in much less territory than the
United States. Among this sample, Ban-
gladesh has the lowest per-capita spend-
ing on health care and the lowest per-
centage of public-funded care.

Physical Therapist Supply
Table 2 presents the current physical
therapist supply across the countries.
Portugal has the highest physical thera-
pist supply (7.8 per 10,000 people). The
United States is a close second (6.5),
whereas Singapore has a lower number
(1.5), and Bangladesh has the lowest sup-
ply (�0.1 physical therapists per 10,000
people). Whether this supply is the right-
size physical therapy workforce across
countries requires consideration of the
other elements in our theoretical frame-
work (Fig. 1).

Physical Therapy Need
Physical therapy need is affected by
demographics (eg, population aging) and
chronic conditions or injuries. The
Global Burden of Disease study1,2

includes aggregated, cross-national epi-
demiological data (stratified by cause-
specific diseases, injuries, and risk fac-
tors). As proxy indicators of physical
therapy need, we retrieved country-
specific data on the metric “years lived
with disability” (YLDs)1 (calculated by
multiplying a disorder prevalence by the
short- or long-term health loss associated

with that disability), as many of the dis-
orders included in the YLD metric are
conditions that typically benefit from
physical therapy. Table 3 provides such
data for the participating countries and
world averages.

For most indicators, Portugal presents
the highest apparent physical therapy
needs of the sample, clearly above world
averages. Musculoskeletal disorders, neu-
rological disorders, and falls stand out as
the highest inciting contributors to YLDs
in Portugal compared with the other 3
countries. Overall, in Portugal, higher
physical therapy need seems to be met
by higher physical therapist supply.

The United States ranks second on proxy
physical therapy need indicators, also
above world averages in nearly all items.
The exception is the YLDs due to inju-
ries, where US values are lower than
world averages. Cardiovascular and cir-
culatory diseases as inciting causes of dis-
ability are higher in the United States
than in any other participating country.
Overall, physical therapist supply and
need indicators in the United States are

Table 1.
Country Descriptors Related to Population and Territory, Financial Indicators, and Health Care Financing

Variable Bangladesh Portugal Singapore United States World

Population and territory

Total population (no. of people)a 156,594,962 10,459,806 5,399,200 316,128,839

Territory–land (km2)b 147,570 92,212 716 9,629,091

% rural population (% of total
population)a

67% 38% 0% 19% 47%

Financial indicators

Gross domestic product per
capita (based on purchasing
power parity in US dollars)a

US$2,557 US$25,900 US$78,744 US$53,143 US$14,142

Adjusted net national income per
capita (current US dollars)a

US$729 US$15,798 US$44,607 US$44,801 US$8,612

Health care financing

Health expenditure per capita
(current US dollars)a

US$26 US$1,905 US$2,426 US$8,895 US$1,083

Health expenditure, public (% of
total health expenditure)a

34.4% 62.6% 37.6% 46.4% 59.8%

Out-of-pocket health
expenditure (% of private
expenditure on health)a

96.6% 84.7% 93.9% 20.7% 69%

a The World Bank. Available at: http://data.worldbank.org/indicator/all. Accessed November 15, 2014.
b United Nations. Demographic Yearbook. Table 3: Population by Sex, Rate of Population Increase, Surface Area and Density. UN Statistics Division. Available
at: http://unstats.un.org/unsd/demographic/products/dyb/dyb2012/Table03.pdf.
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relatively aligned, although somewhat
lower than those of Portugal.

Physical therapy need indicators for Sin-
gapore are generally lower than for Por-
tugal and the United States, yet still
above world averages. Some exceptions
exist. Disabilities caused by injuries, neu-
rologic conditions, and particularly
chronic respiratory conditions are lower
than world averages. Nevertheless, the
overall physical therapy need in Singa-
pore seems not low enough to justify the
large discrepancy in its physical therapy
workforce compared with Portugal and

the United States (4.3 and 3.6 times
lower, respectively).

Among our sample, Bangladesh presents
the lowest per-capita apparent need for
physical therapy on nearly all indicators.
The exception is disability related to inju-
ries. Nonetheless, in Bangladesh, the
physical therapy need indicators do not
diverge a lot from the world average.
Thus, Bangladesh has the highest unmet
need for physical therapy, given its
extremely low physical therapist supply
(eg, more than 18 times lower than that
of Singapore).

Importantly, the proxy physical therapy
need indicators increased from 1990 to
2010 on all indicators, all across the
countries (Tab. 3). This increase may
reflect what has been sometimes termed
a “disability epidemic” and a “silver tsu-
nami”34—both due to great successes in
treatment of acute diseases, which have
astronomically increased the burden of
chronic conditions and age-related con-
ditions, in turn, being reflected in
increases in the indicators of physical
therapy need.5 In higher-income coun-
tries, this is the greatest challenge for
their health care systems.1–4 Bangladesh

Table 2.
Supply of Current PTs, New PT Graduates, and Related Professions, All per 10,000 Peoplea

Variable Bangladesh Portugal Singapore United States World Average

Current PT supply

No. of current PTs (registered)
per 10,000 people (2014)

�0.1b 7.8c 1.8d 6.5e

Supply of new nationally trained PTs (PT graduates)

No. of new PT graduates,
aggregated for the period
1995–2014, per 10,000
people (data stratified by year
in Fig. 2)

0.09f 8.13g 1.54h 4.4i

Supply of related professions

No. of OTs per 10,000 peoplej �0.1 1.9 1.3 3.6

No. of physicians per 10,000
peoplek

4 (2011) 41 (2012) 20 (2013) 25 (2011) 15 (2011)

No. of nurses and midwives
per 10,000 peoplel

2 (2011) 61 (2012) 58 (2013) 98 (2010) 33 (2011)

Supply of PTs and OTs combined

No. of PTs and OTs per
10,000 people

�0.1 9.7 3.1 10.1

a PT�physical therapist OT�occupational therapist.
b In Bangladesh, PTs are not registered. Nonetheless, the World Confederation for Physical Therapy website identifies 350 PTs in the country, and
information from the Bangladesh Physiotherapy Association, cited by the local newspaper Dhaka Tribune of June 1, 2014 (http://www.dhakatribune.com/
bangladesh/2014/jun/01/no-regulatory-body-physiotherapy-graduates), refers for a total of 1,300 PTs ever trained in the country. In any case, the number is
lower than 0.1 per 10,000 people.
c Portuguese Central Administration from the Health System. Number of registered PTs (ie, 8,192) in December 2014, when choosing “fisioterapeuta”
(physical therapist) as a profession at: http://tdt-rhs.min-saude.pt/pages/entradaacss.aspx?ReturnUrl�%2fAPP%2fUserProcess%2fDEFAULT.ASPX.
d Allied Health Professions Council. Number of PTs fully registered in Singapore (ie, 987). Available at: http://www.healthprofessionals.gov.sg/index.html.
Accessed December 2014.
e American Physical Therapy Association. Workforce data. Number of fully licensed PTs in the US: 204,000. Available at: http://www.apta.org/workforcedata.
Accessed November 2014.
f We assume the same figure as in footnote “b,” that is, a total of 1,300 PTs trained in that period. Nearly all of national training occurred after 1994 after a
long absence of PT training in the country.
g From 2009: Portuguese General Direction of Statistics from Education and Science. Available at: http://www.dgeec.mec.pt/np4/235/. Accessed December
2014. Data not available for 2014. We assume the same value as in 2013 for the calculation of the aggregated value. Until 2008: Lopes M. Prospective Study
of the Work Market for Physical Therapist Until 2030 [master dissertation]. Aviero, Portugal: Universidade de Aveiro. 2010. Available [in Portuguese] at: http://
ria.ua.pt/bitstream/10773/3469/1/2011000030.pdf.
h Nanyang Polytechnic (NYP). Number of PT graduates from 1995 to 2014. Information provided by the NYP Registrar’s Office in May 2015.
i APTA Commission on Accreditation in Physical Therapy Education. 2012–2013 Fact Sheet Physical Therapist Education Programs. PT graduates in the US
for the years between 1995 and 2014 (projected for 2014). Available at: http://www.capteonline.org. Accessed November 2014. For 1996, 1998, 2000, and
2002, data were not available, so we calculated the midpoint between the graduates from the previous and following years.
j World Federation of Occupational Therapists (WFOT). WFOT Human Resources Project 2014, Edited Version. 2014. Available at:
http://www.wfot.org/ResourceCentre.aspx. Accessed November 2014.
k The World Bank. Physicians (per 1,000 people). Available at: http://data.worldbank.org/indicator/SH.MED.PHYS.ZS. Accessed July 2015.
l The World Bank. Nurses and midwives (per 1,000 people). Available at: http://data.worldbank.org/indicator/SH.MED.NUMW.P3. Accessed July 2015.
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and other low-income countries have a
2-fold burden with escalating prevalence
of chronic or disabling conditions against
the backdrop of continued high rates of
communicable, maternal, and nutritional
health conditions,1,2,35,36 putting addi-
tional strain on their scarce health care
and financial resources.37

Physical Therapy Access
Adequate physical therapist supply may
exist, and the population may increas-
ingly need it; however, health care
access barriers may interfere with access
to the needed physical therapist ser-
vices.26,31,38 This scenario affects physi-

cal therapy demand and ultimately phys-
ical therapy utilization.

In the United States, access to physical
therapist services can be highly variable
across third-party payers, sectors of the
health care industry, and regions. For

Table 3.
Need Indicators for Physical Therapy and Rehabilitation

Variable Bangladesh Portugal Singapore
United
States

World
Average

Demographic Indicator

% of population �65 y of agea 5% 19% 10% 14% 7.9%

Epidemiological indicators: years lived with disability (YLD); no. per 100,000 peopleb

YLDs due to all “noncommunicable diseases” and
“injuries” combined in 2010 and 1990 (no. per
100,000 people)

9,444
(2010)

13,267
(2010)

10,113
(2010)

11,616
(2010)

9,554
(2010)

8,545
(1990)

12,232
(1990)

9,201
(1990)

10,927
(1990)

8,856
(1990)

YLDs due to all “noncommunicable diseases” in
2010 and 1990 (no. per 100,000 people)

8,853
(2010)

12,050
(2010)

9,458
(2010)

11,082
(2010)

8,869
(2010)

7,950
(1990)

11,253
(1990)

8,559
(1990)

10,453
(1990)

8,213
(1990)

YLDs due to all “injuries” in 2010 and 1990 (no.
per 100,000 people)

591
(2010)

1,217
(2010)

655
(2010)

534
(2010)

685
(2010)

595
(1990)

979
(1990)

642
(1990)

474
(1990)

643
(1990)

Stratified by selected
groups of
“noncommunicable
diseases”

Musculoskeletal disorders
(per 100,000 people)

2,607
(2010)

4,191
(2010)

2,649
(2010)

3,046
(2010)

2,409
(2010)

2,136
(1990)

3,696
(1990)

2,229
(1990)

2,874
(1990)

2,164
(1990)

Chronic respiratory
diseases (per 100,000
people)

976
(2010)

774
(2010)

275
(2010)

945
(2010)

716
(2010)

909
(1990)

760
(1990)

287
(1990)

936
(1990)

660
(1990)

Neurological disorders
(per 100,000 people)

742
(2010)

961
(2010)

412
(2010)

730
(2010)

623
(2010)

623
(1990)

797
(1990)

343
(1990)

676
(1990)

554
(1990)

Cardiovascular and
circulatory diseases
(per 100,000 people)

208
(2010)

469
(2010)

351
(2010)

624
(2010)

319
(2010)

137
(1990)

374
(1990)

281
(1990)

500
(1990)

271
(1990)

Stratified by selected
groups of
“injuries”

Road injury 208
(2010)

265
(2010)

177
(2010)

122
(2010)

196
(2010)

209
(1990)

248
(1990)

209
(1990)

130
(1990)

195
(1990)

Falls 213
(2010)

737
(2010)

330
(2010)

282
(2010)

282
(2010)

206
(1990)

545
(1990)

278
(1990)

225
(1990)

251
(1990)

a The World Bank. Available at: http://data.worldbank.org/indicator/all. Accessed November 15, 2014.
b Country-specific data: Institute for Health Metrics and Evaluation, University of Washington. Available at: http://vizhub.healthdata.org/gbd-compare/.
Accessed January 2015. World data: Vos T, Flaxman AD, Naghavi M, et al. Years lived with disability (YLDs) for 1,160 sequelae of 289 diseases and injuries
1990–2010: a systematic analysis for the Global Burden of Disease Study 2010. Lancet. 2012;380:2163–2196.
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example, although Medicare (public
insurance for elderly people) pays for
physical therapy in both postacute inpa-
tient and home-based settings, coverage
for outpatient physical therapy is
comparatively limited (eg, US$1,900,
which equates to approximately 14–16
visits, depending on the specific services
provided).39 For private insurance, cov-
erage varies even more. Hence, many
uninsured and underinsured patients
with chronic disabilities find it hard to
afford the high out-of-pocket physical
therapy expenses and may forgo the
care.27,28,38,40 Direct access to physical
therapy (ie, without physician prescrip-
tion) is legal in most states in the United
States41; however, that direct access is
undermined by lack of third-party reim-
bursement in the absence of physician
order and lack of stakeholders’ aware-
ness that direct access is available.28,42

Finally, in the United States, access dis-
parities also arise from geographical
imbalances in the physical therapist sup-
ply.9,26 Although telehealth can increase
access to physical therapy in undersup-
plied regions, both financial (eg, limited
third-party payment) and licensing barri-
ers (eg, cross-state delivery) hamper its
implementation.43

In Singapore, imbalance in the geo-
graphic distribution of physical thera-
pists is not an issue. However, physical
therapists in Singapore are concentrated
in acute care hospitals, with lesser avail-
ability in postacute inpatient rehabilita-
tion and community-based physical ther-
apy settings. Additionally, patients in
Singapore typically are discharged home
after their inpatient stay,44 frequently
with minimal rehabilitation follow-up.
Compulsory medical savings can only be
used to pay for very selected follow-up
rehabilitation services, which, in turn,
reduces patient access. Telerehabilita-
tion is a cost- and supply-effective solu-
tion to extend physical therapy access at
the community level in Singapore,45 but
lack of third-party reimbursement limits
its use.

In Portugal, most physical therapy care is
publicly funded or delivered through
public entities. Thus, physical therapy
access barriers mostly are related to the
timely availability of beds and appoint-

ments, which vary by region for post-
acute care in particular.33 In acute wards,
physical therapy access may be con-
strained by hospital administrative pro-
cedures (eg, requiring rehabilitation spe-
cialist physician prescription of physical
therapy in Portugal, in contrast to other
countries where any physician can
request physical therapy directly). Third-
party funding at other service levels (eg,
outpatient, home-based care) typically
follows the same prescription require-
ments (ie, rehabilitation specialist physi-
cian approval), which hampers direct
physical therapy access and entrepre-
neurship (eg, physical therapists owning
their practice), although direct access is
legal in Portugal.

In Bangladesh, the few existing physical
therapists are centrally located in hospi-
tals in urban centers, with most patients
residing or obtaining day services there.
Hence, people from other locations have
limited to no access to physical therapy.
In those areas, even when Bangladeshis
were to seek physical therapist services
(eg, after an acute stroke), availability is
rather limited in terms of provider distri-
bution.46 Moreover, there is limited pub-
lic funding for physical therapy, so ability
to pay and access to nongovernmental
charitable organizations further con-
strain access. As demand exceeds sup-
ply, the few patients receiving hospital-
based physical therapy typically are
discharged shortly after admission. This
gap in supply and demand places pres-
sures on Bangladesh physical therapists
to deliver aggressive therapy. Training of
families and community health workers
in rehabilitation (eg, by coaching or elec-
tronic means) offers potential to effi-
ciently extend access to physical therapy
in Bangladesh.47,48

Physical Therapist Influx/Efflux
Physical therapist supply across our sam-
ple of countries was shaped by diverse
influx/efflux factors.

New physical therapy graduates.
Table 2 shows the aggregated number of
physical therapy graduates for each
country between 1995 and 2014, per
10,000 people. During that period, Por-
tugal stands out with the most physical
therapy graduates, having 1.8, 5.3, and

nearly 90 times more population-
adjusted graduates than those of the
United States, Singapore, and Bangla-
desh, respectively. Figure 2 depicts the
growth pattern over the years.

In Portugal, a massive increase in new
physical therapy graduates occurred
from 2000 to 2008, with a slight decrease
more recently due to a saturated market
and the country’s economic downturn.
Of note, both the massive increase and
more recent decrease mainly occurred in
the private education sector.49,50

In the United States, the number of
population-adjusted physical therapy
graduates has had smaller fluctuations.
The growth in physical therapy gradu-
ates between 1995 and 2014 (44.3%,
from 5,820 to 8,401 graduates per year)
was partially neutralized by the growth
of the US population over the same
period (19.9%, from 266 to 319 million
people).

In Singapore, between 1995 and 1999,
the number of population-adjusted phys-
ical therapy graduates was close to that
of Portugal. Thereafter, Portugal had a
massive increase in number of graduates
per year, whereas Singapore had anemic
growth until 2010. All told, over the time
period 1995 to 2014, physical therapy
graduates per year in Singapore
increased from 15 to 85 (466.7%
increase), but the population also grew
that period from roughly from 3.5 to 5.5
million people (57% increase), partially
neutralizing the gains in the Singaporean
physical therapy workforce. Singapore’s
government plans to increase the influx
of nationally trained physical therapists,
along with upgrading their educational
requirements (Tab. 4).

In Bangladesh, although there are no
publicly available data stratified by year,
the aggregated number of physical ther-
apy graduates available for the last 19
years is extremely low (Fig. 2). In Ban-
gladesh, physical therapy education was
restarted in 1994 after a long period of
no local physical therapy training.46 Cur-
rently, only 3 universities are training
physical therapists for the whole
country.

International Perspective of Physical Therapy Workforce

October 2016 Volume 96 Number 10 Physical Therapy f 1603



Overall, unsurprisingly, the number of
new physical therapy graduates is lower
in countries with lower physical thera-
pist supply.

Compensatory emigration/
immigration. Shortages and surpluses
in the physical therapist supply can be
partly compensated by means of
emigration/immigration.

In Singapore, relative shortages of
physical therapists and graduates are
being partly compensated for by immi-
gration, but at the apparent expense of

Table 4.
Amount of Physical Therapy Education and Licensing and Emigration/Immigration Requirementsa

Bangladesh Portugal Singapore US

Amount of academic training

Vocational training N N Y (�1 y conversion
degree, optional)b

N

4-y college degree Y Y Nc G

2-y postgraduate A A N G

3-y postgraduate N N N Y

Licensing and emigration/immigration requirements

National examination N N N Y

Licensure/registration N Y (simple application and
unique registration level;
extended to life with no
further requirements)

Y (4 registration levels;
maintenance subject to
regulatory board)

Y (full registry at 3-y
postgraduate � examination;
maintenance subject to
regulatory board)

Mandatory continuing education N N N V

PT immigrant requirements
(in addition to nationals)

None None (European Union and
Brazilian accredited PTs);
diploma recognition and
visas (all others)

Visa and examination Visa and examination

a N�no; Y�yes; A�available, yet not mandatory for unrestricted practice; G�grandfathered, allowed to practice; V�varies by state; PT�physical therapist.
b A selected few are sent overseas for training under government scholarships.
c A 4-y physical therapy degree will commence in September 2016. Source: http://www.moe.gov.sg/media/press/2014/11/new-allied-health-degree-
programmes-at-singapore-institute-of-technology-to-meet-evolving-healthcare-needs-of-singaporeans.php.

Figure 2.
Influx of new national physical therapy graduates per year, per 10,000 people. Single point for Bangladesh for the aggregated value
(1995–2014). For Portugal, there were no data for 2014. For all countries, the influx was adjusted for the respective countries’ population
of each year. (source for the adjustment: World Bank. Data. Available at: http://data.worldbank.org/indicator/SP.POP.TOTL. Accessed
November 15, 2015.)
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neighboring Asian countries with much
lower income,51,52 possibly aggravating
inequalities across countries.52–54

In Bangladesh, locally trained physical
therapists are more likely (if they have
the opportunity) to leave the country
than otherwise, which exacerbates the
extremely low physical therapist supply
in Bangladesh. To counter this vicious
cycle, a few programs have been imple-
mented to facilitate physical therapists
from higher-income countries to work or
provide services (eg, periods of clinical
training and practice) in low-income
countries such as Bangladesh.55–57

In the United States, the proportion of
foreign physical therapists is 3 times
higher than the proportion of foreign
occupational therapists (12% versus
4%).29 Although financially attractive,
immigration to the United States can be a
hard process due to demanding visa and
licensing requirements (Tab. 4). For
example, in 2010, only 535 foreign phys-
ical therapists passed the national exam-
ination for the entire United States.9

Additionally, migration within the United
States (eg, from highly supplied to under-
served regions9) is hindered by varying
licensing requirements across states.

In Portugal, the process of emigration/
immigration to and from other European
Union (EU) countries requires no work
permits, and nationally accredited phys-
ical therapy degrees are valid across the
EU, provided that national licensing pro-
cedures are completed (Tab. 4).
Although no concrete data were found,
emigration to high-income European
countries is reputed to be higher than
immigration in Portugal (eg, due to Por-
tugal’s increasing physical therapist sup-
ply from expansion of local educational
programs, the country’s limited financial
capacity to employ all new physical ther-
apists, and financial attractiveness of
higher-income European countries).58

Physical therapists leaving practice,
practicing part-time, or not
practicing at all. When planning for
the right-size physical therapy work-
force, one must account for the physical
therapists who leave practice (eg, due to
death or retirement). Both are more

likely when median age increases. In the
United States, the mean age of physical
therapists in 2013 was 44 years, and
physical therapists older than 55 years of
age constituted almost 25% of all US
physical therapists.59 Attrition rates in
the United States are estimated to vary
from 1.5% to 3.5%,10 but we found no
public data on attrition for the other
countries. However, we did find data
showing that physical therapists in the
other countries are comparatively
younger than those in the United
States.49,51,59 In Portugal, although pub-
lic domain data on attrition were not
found, the total number of physical ther-
apists registered in Portugal is lower than
the number of nationally trained physical
therapists over the last 19 years. Expla-
nations for this difference include attri-
tion (eg, due to practice as a nonskilled
worker or nonregistered professional
given the relative paucity of physical
therapy jobs in Portugal) and emigration.

In addition to efflux, one must account
for physical therapists who practice part-
time. Public domain data on this factor
were found only for the United States. In
the United States, 85% of physical thera-
pists work full-time, and part-time phys-
ical therapists work a mean of 24 hours a
week.10

Physical therapist supply in relation
to other professions. When analyz-
ing physical therapist supply in relation
to other professions within our
4-country sample (Tab. 2), the concept
of “plasticity” seems to apply (ie, multi-
ple configurations of health care provid-
ers able to meet the population’s need
for related health care services).60 For
example, the lower physical therapist
supply of the United States, relative to
Portugal, may be compensated by nearly
2 times more occupational therapists in
the United States than Portugal,
with the net result (ie, physical thera-
pists and occupational therapists com-
bined) being higher for the United States
than Portugal (10.1 versus 9.7, per
10,000 people).

In Singapore, both physical therapists
and occupational therapists appear to be
in short supply compared with Portugal
and the United States or even with other

types of health workers within the coun-
try. For example, in contrast to the phys-
ical therapist supply, the number of
nurses per 10,000 people in Singapore is
similar to Portugal (Tab. 2).

In Bangladesh, not only are physical ther-
apists and occupational therapists in very
short supply, but the supply of physi-
cians and nurses is nearly 4 and 17 times
lower, respectively, than the world aver-
age. Thus, extremely low supply in Ban-
gladesh is not exclusive to rehabilitation
professionals.37 In Bangladesh, the
extremely low supply of members of
each health profession, along with the
nonexistence of practice regulation,46

makes transverse assimilation of related
rehabilitation practices a very needed
and common practice.

In addition to role plasticity across pro-
fessions, it is important to consider the
role of physical therapist assistants. We
found varying use of physical therapist
assistants across the 4 countries along,
with substantive differences in their
training and licensure. Use of physical
therapist assistants appears to be most
common in the United States, with less
frequent use and more limited training in
Singapore, and even less so in Portugal.
Physical therapist assistants are almost
nonexistent in Bangladesh, with commu-
nity health care workers, or the families
themselves, sometimes functioning in a
similar role.

Scope of physical therapist practice
relative to other professions. Plastic-
ity in the health care workforce may be
reflected in the scopes of prac-
tices.21,60,61 In the eTable (available at
ptjournal.apta.org), we depict typical
physical therapist practices and activities
across the countries and whether they
are typically done by other professions as
well. Core physical therapist practices
across the 4 countries consist of evalua-
tion, training or delivery of interventions
related to exercise, gait, soft tissue treat-
ments, modalities, assistive devices,
transfers, or activities of daily living.
Among these, gait-related interventions
seem the most exclusive to physical ther-
apists, with cross-disciplinary provision
of other rehabilitation activities being
the most common pattern.
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For example, training in transfers and
activities of daily living can be provided
by physical therapists, occupational ther-
apists, and nurses across the countries.
Modalities and soft tissue interventions
also are typical physical therapist prac-
tices, but across the countries, other
practitioners (eg, chiropractors, massage
therapists, physical therapist assistants)
may perform them as well. These pat-
terns may reflect role extension or trans-
verse assimilation of practices61 to meet
the increasing needs for rehabilitation.

In Singapore, physical therapists are typ-
ically autonomous when defining their
own treatment plans, and performance
of advanced practices also is an emerging
trend. The ability for physical therapists
to engage in advanced practices in Sin-
gapore sometimes varies among practice
locations (eg, according to hospital reg-
ulations and existence of clinical
pathways).

In the United States, physical therapists
are allowed to be autonomous in defin-
ing their own treatment plan. However,
many third-party payers require physi-
cian approval of the physical therapy
treatment plan. Within the United States,
in particular, physical therapists increas-
ingly are taking on advanced practice
roles, with added training and certifica-
tion to support the extended roles.
Examples of such roles in the United
States include trigger point injections
(eg, dry needling), iontophoresis of med-
ication (eg, steroids), and making deci-
sions to treat patients versus referral to
other appropriate health care provid-
ers.42,62,63 However, there is consider-
able variation in advanced physical ther-
apist practice roles across the United
States (eg, physical therapists in the mil-
itary are allowed to order selected med-
ications, laboratory tests, and imaging
studies).64

By contrast, in Portugal, physical thera-
pists seldom are totally autonomous in
defining their own treatment plan.
Although not legally required, hospital
regulations may dictate that not only
physical therapist orders but also their
specific activities are subject to rehabili-
tation specialist physicians’ prescription.
These administrative requirements lead

Portuguese physical therapists to mainly
perform high-volume, but less skilled,
tasks. We found limited information on
advanced practice roles for physical ther-
apists in Bangladesh.

Performance of advanced care roles may
both spur higher education require-
ments (eg, a 3-year doctorate in physical
therapy is required across the United
States) and simultaneously drive
demand. Unmet patient care needs (ie,
due to aging of the population and rap-
idly rising rates of chronic conditions)
may stimulate education of physical ther-
apists with advanced skills, but the
higher educational costs, in turn, may
motivate physical therapists to take on
new, perhaps more lucrative, roles and
avoid high-volume, but less advanced
and less lucrative, care roles—which
then may be partially shifted to other
credentialed professionals (eg, physical
therapist assistants, exercise trainers,
massage therapists) who have lower edu-
cational requirements and costs. How-
ever, depending on how it is done, such
role transference may be inefficient or
ineffective.65

Discussion
There appears to be neither a uniform
right-size physical therapist workforce
supply nor an ideal formula for its deter-
mination. As was evident throughout this
article, each country’s scenario and
unique context pose substantial variabil-
ity, requiring tailored solutions.

Our findings support the idea that it is
highly reductionist to look at interna-
tional benchmarks with eyes only on
physical therapy workforce ratios (ie,
physical therapists per capita). Substan-
tial variation was found across all 4 coun-
tries—and sometimes within coun-
tries—on indicators of physical therapy
need, health care system issues (eg,
access barriers affecting physical thera-
pist demand), physical therapist influx/
efflux (eg, physical therapy education,
emigration/immigration patterns), physi-
cal therapist supply, and scope of prac-
tice in relation to other professions.
Determinations of the right-size physical
therapy workforce must account for
these varying scenarios.

Accordingly, it appears that there is no
“one-size-fits-all” answer, even for differ-
ent regions of the same country.28,66 For
example, some underserved rural US
regions use models of care similar to
those of other countries that also have a
low physical therapy workforce.47,48

Supply and clinical care boundaries seem
relatively “plastic” across related profes-
sions, with skill sharing and cross-
assimilation common approaches to sup-
ply limitations across all of the countries,
but with distinct applications within
each country. In addition, care roles also
seem plastic over time. For example, in
the US physical therapists are taking on
advanced care roles, while simultane-
ously delegating less skilled roles to qual-
ified professionals of lower credentials,
such as physical therapist assistants. We
found some indications that drivers of
plasticity in roles may not be limited to
simple supply and demand issues. What-
ever the causes, location-specific role
plasticity must be accounted for when
studying and planning for the right phys-
ical therapist supply.

Finally, a global perspective on physical
therapy workforce planning seems nec-
essary to avoid the “brain drain” of phys-
ical therapists from low-income, under-
supplied countries to higher-income
countries, albeit also with higher physi-
cal therapist supply.52,66,67 This perspec-
tive may include international policies
for physical therapy workforce develop-
ment and distribution,54,67,68 fair interna-
tional recruitment procedures,53,69 and
international exchange among physical
therapists or physical therapist stu-
dents.54–56,68,70 For instance, an interna-
tional exchange program might bring
much-needed help to those places with
highest unmet needs and provide invalu-
able lessons to visiting physical thera-
pists (eg, gaining expertise in treating
patients with conditions seen less fre-
quently in higher-income countries or
novel care or service models, developed
by necessity, that may translate well to
other sites). By the same token, visiting
physical therapists from countries of
lower income and supply might upgrade
their knowledge and skills to apply back
home and train others. Thus, interna-
tional exchange programs, facilitated by
international recognition of physical
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therapist qualifications, could have
broad, bilateral benefits.

Limitations
Four distinct countries were selected a
priori to reflect theoretical consider-
ations affecting the right-size physical
therapy workforce. However, our analy-
ses do not reflect all globe regions (eg,
Oceana, Africa, Middle East, Central
America, South America), nor all national
scenarios among the regions addressed
(eg, EU countries of higher income than
Portugal; Spanish-speaking North Ameri-
can countries). Important particularities
would be of interest for the nonad-
dressed locations and scenarios (eg, Aus-
tralia is using telehealth technologies to
address needs for physical therapy in
rural areas71). We hope that this perspec-
tive article stimulates further study in
regions and national contexts that were
not represented and ignites a more
global discussion and debate on the mat-
ter of physical therapist supply.

For several reasons, we do not present
quantitative data on physical therapy
demand, even though some relevant
information was available for 2 of the
countries analyzed (United States,10,11

Portugal49). From a practical standpoint,
comparable data were not available
across all 4 countries, and the 2 countries
for which data were available differed in
how the demand was calculated. Most
importantly, physical therapy demand
likely is affected by the differing health
care systems across the 4 countries. Con-
versely, comparable data on proxy phys-
ical therapy need indicators were readily
available across the countries. Moreover,
from a theoretical standpoint, need for
physical therapy is antecedent to
demand and the true factor to which
physical therapist supply should corre-
spond.17,22 Additionally, if we had used
physical therapy demand data, we might
wrongly assume that all physical therapy
appointments were actually needed
(eg, ignoring well-known phenomena
such as overutilization or supply-driven
demand),72–74 in turn, perpetuating sys-
tem inefficiencies. Physical therapy
demand data also might underestimate
actual physical therapy need (eg, missing
unmet needs because of people forgoing
needed care due to access barriers).

Notwithstanding the limitations, our
study offers important and novel insights
on the role of country-specific contex-
tual factors in determining the right-size
physical therapy workforce, how those
may differ across countries, and how
individual countries are attempting to
meet their unique needs for physical
therapy.

Conclusion
The issue of how many physical thera-
pists per capita are needed (ie, the right-
size physical therapy workforce)
requires rigorous examination if physical
therapy care is to be available to those
who need it, wherever they are. It is
evident that the data infrastructure,
within and across countries, needs
improvement if it is to support data-
based international comparisons14 and
avoid the reliance on natural change or
best guesses for the establishment of
workforce policies.16 Moreover, it is
clear that relevant data need to include
information on diverse contextual fac-
tors that influence the optimal supply of
physical therapists for an individual
country. This article provides a concep-
tual structure and basis on which future
local and international policy makers
may evaluate and make informed
decisions about the needed data and pol-
icies affecting the physical therapy
workforce.
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