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Background. Health human resources continue to emerge as a critical health policy issue

across the United States.

Objective. The purpose of this study was to develop a strategy for modeling future

workforce projections to serve as a basis for analyzing annual supply of and demand for

physical therapists across the United States into 2020.

Design. A traditional stock-and-flow methodology or model was developed and populated

with publicly available data to produce estimates of supply and demand for physical therapists

by 2020.

Methods. Supply was determined by adding the estimated number of physical therapists

and the approximation of new graduates to the number of physical therapists who immigrated,

minus US graduates who never passed the licensure examination, and an estimated attrition

rate in any given year. Demand was determined by using projected US population with health

care insurance multiplied by a demand ratio in any given year. The difference between

projected supply and demand represented a shortage or surplus of physical therapists.

Results. Three separate projection models were developed based on best available data in

the years 2011, 2012, and 2013, respectively. Based on these projections, demand for physical

therapists in the United States outstrips supply under most assumptions.

Limitations. Workforce projection methodology research is based on assumptions using

imperfect data; therefore, the results must be interpreted in terms of overall trends rather than

as precise actuarial data–generated absolute numbers from specified forecasting.

Conclusions. Outcomes of this projection study provide a foundation for discussion and

debate regarding the most effective and efficient ways to influence supply-side variables so as

to position physical therapists to meet current and future population demand. Attrition rates

or permanent exits out of the profession can have important supply-side effects and appear to

have an effect on predicting future shortage or surplus of physical therapists.
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Health human resource (HHR) pol-

icy and planning continues to

emerge as a critical element of

health system reform in the United States

and elsewhere.1–8 An effective and effi-

cient health care system should be able

to ensure that the right provider encoun-

ters the patient at the right time, in the

right place, and for the right cost.9

Among the central health policy issues in

the United States is the process of deter-

mining future health care demand so that

policies may be implemented to meet

such future demand.10,11 According to

Ricketts and Fraher,12 most countries

have adopted a coordinated approach to

workforce planning and have developed

some version of a national or regional

human resource agenda for linking sup-

ply and demand as a way to meet popu-

lation health demands. However, in gen-

eral, the HHR policy and planning

landscape in the United States is quite

different because, for the most part, the

country has forgone any systematic

workforce planning across regions and

across professions.

The introduction of the Patient Protec-

tion and Affordable Care Act (PPACA),

otherwise known as the Affordable Care

Act (ACA) or quite simply “Obamacare,”

in 2010 is an important element related

to workforce planning. For instance,

under the ACA, there has been a strong

push toward the creation of systems of

care such as accountable care organiza-

tions and patient-centered medical

homes. These changes created a new

paradigm in care delivery in the United

States that encourages a shift away from

a fee-for-service reimbursement model

trending toward more population-level

reimbursement approaches. Although

the structure, process, and outcomes are

not yet clear, these new delivery para-

digms are likely to reduce the barriers for

other clinician workforces to engage

with new and expanding scopes of prac-

tice. In light of these and other emerging

policy changes, the American Physical

Therapy Association (APTA) established

a workforce task force in 2010 to ignite

discussion and start to untangle the com-

plexity of internal and external supply

and demand variables that surround the

profession. Part of the charge of this task

force was to create a simple, feasible,

and annually replicable workforce model

that would generate projected national

surpluses or shortages of physical thera-

pists along a time horizon to 2020. To

these ends, this article proposes a work-

force projection model, with the plan to

revise and replenish the model annually

using assumptions based on the then-

best understanding of the relevant vari-

ables, including those related to policy

decisions at the federal and professional

levels.13–15

Understanding the balance between sup-

ply and demand for HHRs is challenging.

The process attempts to predict a “future

state” well before it occurs while trying

to identify the potential impact of inter-

nal and external policy shifts that also

might influence the overall work-

force.16,17 Nevertheless, HHR policy

requires some reasonably accurate esti-

mate of the number of health providers

in a given field (ie, supply) and some

estimate of the number of people who

need or demand the services provided by

the health providers (ie, demand) in

order to engage in effective planning.

The balance between the supply of ser-

vices and the demand for those services

is generally interpreted as a shortage

when there are too few providers to

meet demand or as a surplus when there

are more than a sufficient number of pro-

viders to meet demand.18 It is important

to operationally define what is meant by

demand and need for service. Demand

refers to services that an individual wants

and actually uses and can be expressed

as utilization of services. Need refers to

necessary services, regardless of whether

the individual received it or not.

Although there is no consensus on the

most effective constellation in a work-

force model, a blend of supply- and

demand-based models is a preferred

choice.19

Assessing current and future demand, or

need, for physical therapists can be chal-

lenging, as there is often insufficient

diagnostic categorization to define

patient populations receiving physical

therapist care and little data to demon-

strate what care such populations actu-

ally require. The success of all such pro-

jection models depends on their ability

to predict the future, thereby assisting or
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informing health care policy formulation

and prioritization. Many health disci-

plines have explored the fine balance

between supply and demand and have

projected important gaps or shortages

into the future.20–27 For instance, Tom-

blin Murphy et al18 have estimated a

large shortage of nurses (close to 60,000

full-time equivalents [FTEs]) across Can-

ada by 2022. Predictive variables driving

this shortage are related to increased

population needs resulting from aging

and prevalence of chronic diseases.18

Models for physicians project similar

shortages28; however, the predictive

variables are different. Cooper et al28

identified that the utilization of physi-

cians is countercyclical to changes in the

economy, with a 5- to 10-year lag. In

other words, during economic upturns,

physician utilization begins to build and

continues to build until a downturn in

the economy emerges. In the face of a

downturn, physician utilization dwindles

and continues to decline until the econ-

omy improves. Given this behavior in

physician service utilization, Cooper et

al28 proposed that projections based on

gross domestic product (GDP) can pre-

dict future physician utilization and

may be used to make policy decisions,

such as number and size of medical

schools.16,29,30

Assessing the Physical
Therapist Workforce
In the late 1990s, APTA commissioned an

analysis of physical therapist workforce

needs through 2005, which came to be

known as the “Vector study.” The analy-

sis used supply and demand projections

based on a mix of pre-existing data and

interviews. Based on an assumption of

continuing tightening of insurance reim-

bursement, a surplus of more than

50,000 physical therapists was predicted

by 2005.31 Implementation of the Bal-

anced Budget Act of 1997 proved to be

so disruptive in the market that the Vec-

tor study predictions of the analysis

became irrelevant.32–39 No formulas

were made available from the Vector

study for remodeling; therefore, it could

not be used as a basis.

An attempt was made to apply economic

forecasting to physical therapy using the

GDP reported by Cooper et al.28 Past uti-

lization of physical therapists in relation

to changes in GDP was analyzed. Analy-

ses revealed that the physical therapist

workforce is similarly sensitive to eco-

nomic shifts, as reported for physicians.

For example, the Balanced Budget Act

(BBA) of 1997 affected the physical ther-

apist workforce significantly—especially

in states with a high proportion of

Medicare-eligible residents.40 Analyses

were otherwise hindered by lack of con-

sistent and accurate physical therapist

supply data. This lack of data prevented

further exploration of the economic

strategy for modeling future physical

therapist utilization.

Zimbelman et al29 recently published a

study that used variables of changes in

age and population compared with sup-

ply as estimated by the US Department of

Labor and predicted physical therapist

shortages in all 50 states, with shortages

more severe in the South and West

regions of the United States. Over the last

few decades, the physical therapist

workforce in the United States has

grown in both relative and absolute

terms.41 Physical therapy in the United

States has one of the highest HHR ratios,

that is, number of physical therapists to

population of any country.42 This growth

in supply of physical therapists, how-

ever, does not inform the profession

or other stakeholders whether these

increases will meet, exceed, or fall short

of current, or future, population demand

for services.

The purpose of this study was to develop

a modeling strategy that is simple and

can be repopulated annually to project

physical therapist workforce supply and

demand data. In this article, the original

model is presented based on 2010–2011

data (ie, the 2011 model) and the 2012

and 2013 models that integrate more cur-

rent, updated variables.

Method
A traditional stock-and-flow HHR projec-

tion model was developed to account for

changes in both supply and demand. The

national supply of and demand for phys-

ical therapists in the United States was

modeled over an 11-year period, from

2010 through 2020, using the most cur-

rent data available in 2011. The initial

model design was based on an ongoing

review of the literature and the expert

advice of the APTA workforce task force.

The model was designed to use a small

number of variables based on an assump-

tion that using a limited number of vari-

ables would result in less opportunity for

error in the prediction. The variables

were chosen as those most feasible to

use based on the accuracy of data avail-

able and the likelihood of their impact on

supply and demand. The 2011 model

was created using STELLA software (isee

systems, Lebanon, New Hampshire)43

and was updated in 2012 and 2013. The

2014 model was in the process of devel-

opment during the preparation of this

manuscript.

The stock-and-flow workforce model is

presented in diagram form in Figure 1, as

produced by the STELLA software in

building the model. A brief description

of the relationships in the model is pro-

vided, followed by definitions of the vari-

ables with their data sources and

changes in the variables over time. Itali-

cized words represent the variables as

depicted in the figure.

The FTE supply of physical therapists

was calculated by starting with the

known number of licensed physical ther-

apists in the United States in 2010.44

Additions to the supply of physical ther-

apists included 2 types of new entrants:

(1) numbers of physical therapy gradu-

ates (PT grads) newly licensed and (2)

numbers of international physical thera-

pists (international PTs) obtaining

licenses. The supply was reduced by

using the graduate failure rate, calcu-

lated from the total number of physical

therapy graduates not passing the

National Physical Therapy Examination

(NPTE). An attrition rate also was used

to estimate loss of licensed physical ther-

apists (licensed PTs), defined as physical

therapists permanently leaving the work-

force. The remaining number of licensed

physical therapists was then multiplied

by an FTE constant (FTEc) to estimate the

physical therapy supply of FTEs.

In short, the supply of physical thera-

pists, in units of FTEs at time n�1, with

n representing a specific year, was cal-

culated as:

Workforce Projections 2010–2020
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Supply of FTEn � 1 � FTEc

� �Licensed PTsn � �PT gradsn

� grads never passing

examn� � International

physical therapists � Attritionn�

Annual demand for physical therapist

services (in units of FTEs) was calculated

by multiplying the projected US popula-

tion with health care insurance (popula-

tion with insurance) by the demand

ratio. The demand ratio was calculated

using the demand in 2010 (2010 supply

of physical therapists plus unfilled posi-

tions, in FTEs) divided by the 2010

insured population.

Demandn � �US populationn

� Proportion insuredn� � �Demand

in 2010/2010 insured population�

The difference between supply of FTEs

and demand for a given year estimated

the shortage or surplus of physical ther-

apists at that point in time.

Supply Variables
Licensed physical therapists. The

known number of licensed physical ther-

apists was based on most current data

supplied by the Federation of State

Boards of Physical Therapy (FSBPT),

which receives data from state licensing

boards across the United States. For the

original model, these data were for

2010.44 This number is updated annually

as new data become available.

Physical therapy graduates. The

number of physical therapy graduates

was increased annually. From 2011

through 2016, the number was based on

the data provided by physical therapy

education programs to the Commission

on Accreditation in Physical Therapy

Education (CAPTE) in their annual

reports about their plans for admis-

sions.45 A growth rate of 4% per year,

reflecting the growth rate then docu-

mented by CAPTE,46 was used for

2017–2020.

Internationally educated physical
therapists. The number of interna-

tionally educated physical therapists

who were licensed in 2010 (N�535) was

used to estimate the number of interna-

tionally educated physical therapists join-

ing the American workforce each year.

This number was provided in a conver-

sation with Mark Lane, Vice President of

FSBPT, in November 2011 based on the

number of internationally educated phys-

ical therapists passing the NPTE in 2010.

We assumed this number will remain

constant in future years.

Graduate failure and failure rate.
The failure rate of graduates from

CAPTE-accredited physical therapy edu-

cation programs on the NPTE was 3% for

the 2011 model, 2% for the 2012 model,

and 2% for the 2013 model. For each of

the models, the failure rate remained

constant for future years. All percentages

are based on information provided by

the FSBPT.47 The number of physical

therapy graduates was reduced by this

percentage to identify the graduate fail-

ure number, reducing the number of

physical therapy graduates joining the

number of licensed physical therapists

comprising the workforce.

Attrition rate. As there were no avail-

able data on attrition among physical

therapists, attrition rates for the model

were chosen based on data about other

health care occupations. The Healthcare

Association of New York State (HANYS)

estimated that the attrition rate among

nurses in New York was 4.2%.48 A

national study of physician assistants esti-

mated an attrition rate of 5%.27 A recent

study of health care workers reported an

attrition rate of 1.5% in 2009.49 As no

attrition estimate was available that was

specific to physical therapists and varia-

tion in this value may affect the results,

projections were run in 2011 using a

rough average of these 3 percentages

(3.5%), as well as a conservative estimate

of 1.5% in order to demonstrate an upper

and lower limit of presumed attrition or

exit rate. In 2012, a decision was made to

use 3 values of attrition rate (ie, 3.5%,

2.5%, and 1.5%) to demonstrate the dif-

ferences that resulted with variance in

attrition rates.

Figure 1.
A representation of the supply and demand workforce model, as drawn with the STELLA

software, to predict the numbers of physical therapists (PTs) required to meet the health care

demands in the United States (2010–2020). FTE�full-time equivalent.
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Supply of FTEs. In order to account

for the mix of physical therapists in the

workforce working full-time versus part-

time, a constant was developed based on

data derived from the APTA Physical

Therapist Member Demographic Pro-

file.50 According to the 2010 Practice

Profile, approximately 85% of the work-

force practices full-time, and 15% prac-

tices part-time. Those practicing part-

time personnel worked a mean of 24

hours a week of an operationally defined

35-hour full-time workweek, or a 69%

rate. Therefore, the number of licensed

physical therapists was calculated as:

(licensed physical therapists � 0.85) �

(licensed physical therapists � 0.15 �

0.69). This variable remained constant

across years.

Demand Variables
Population. The population was cal-

culated for 2010 through 2020 using US

Census Bureau 2008 population projec-

tions.51 The population is updated annu-

ally as new data become available.52

Population with insurance. The pop-

ulation with insurance was calculated by

multiplying the estimated annual popula-

tion by the percentage of the US popu-

lation who had health insurance (83.7%

in 2010; 84.3% in 2011–2020), as

reported in the US Census “Bureau’s

Income, Poverty, and Health Insurance

Coverage in the United States: 2011”

report.53 Because rehabilitation is a man-

dated service under the ACA, it was

determined that enactment of the ACA

would increase the demand for physical

therapist services. In order to factor in

the increase in the population with insur-

ance after the implementation of ACA in

2014, the Congressional Budget Office’s

(CBO) estimates of the millions of Amer-

icans expected to gain insurance cover-

age were added in the 2012 and 2013

models for the years 2014–2020.54

Demand projections in 2010. The

demand in 2010 was measured by the

number of physical therapists, measured

in FTEs, working in 2010, plus the num-

ber of unfilled vacancies. The 2010

vacancy rate reported in 3 settings in

which physical therapists practice was

11%, as reported in the vacancy rate stud-

ies conducted by APTA in 2010.50

Demand ratio. The demand ratio is a

constant that was calculated using the

demand in 2010 divided by the 2010

insured population.

Results
The predictions for supply and demand

from 2010 to 2020 for physical therapists

in the United States varied across the

model. In the following text, projection

models generated across these first 3

years (ie, 2011, 2012, and 2013) are pre-

sented, and 3 different assumed attrition

rates (ie, 3.5%, 2.5%, and 1.5%) are

applied. Assumptions vary across the

models, as policy and data changes

occurred, thereby producing different

overall projections.

Supply of Physical Therapists
The Table provides an overview of the

projected national supply for physical

therapists across the 3 different assumed

attrition rates.

Predictions of the 2011 Model
Using the best available data on supply

and demand (assumptions as identified

in the description of the variables) in

2011, the projected model for physical

therapists (2010–2020) using a 3.5%

attrition rate suggests an increasing

shortage of physical therapists during the

entire 11-year period, with a gap of about

20,000 in 2010 growing to 25,295 in

2020 (Fig. 2). The potential effects of the

ACA are not factored into this scenario.

Reducing the attrition rate to 1.5%, still

without the potential effects of the ACA,

produces a shortage through 2017,

changing to a surplus of 8,460 by 2020.

The potential effects of the ACA are not

factored into this model. When this

model factors a potential increase in

insured people due to the ACA, assuming

a 3.5% attrition rate and an increase in

the percentage of Americans with health

insurance from 84% in 2014 to 92% in

2020, the model results in a shortage of

46,595 therapists by 2020.

Predictions of the 2012 Model
Changed assumptions in the 2012 model

include the following: (1) the rate of fail-

ure on the NPTE by graduates of CAPTE-

accredited programs dropped to 2%, and

(2) the ACA was projected from imple-

mentation in 2014; therefore, projected

increases were inserted into the fore-

casts beginning in 2014. Rather than a

percentage increase, these projections

were made based on adding numbers of

covered people, using the CBO esti-

mates,54 ranging from 14,000,000 in

2014 to 29,000,000 in 2020. A third attri-

tion rate (eg, 2.5%) was built into the

projections, due, in part, to the respon-

siveness of the 2011 model to changes in

attrition and the continued uncertainty

about actual attrition rates. These 3 fore-

casts resulted in the following: (1) at an

attrition rate of 3.5%, shortages continue

through to 2020, resulting in a supply

gap approximately equal to 40,934 in

2020; (2) at an attrition rate of 2.5%, the

supply gap is reduced to approximately

25,795 in 2020; and (3) at an attrition

rate of 1.5%, the shortage is approxi-

mately equal to 9,385 by 2020. The pro-

jections of the 2012 model are shown in

Figure 3.

Predictions of the 2013 Model
In 2013, several assumptions change and

affect the projection model from the year

before. First, on the demand side, the US

population growth slowed and the num-

ber of people expected to be added to

insurance rolls under the ACA declined

from the assumptions made in the 2012

Table.
Projected Undersupply and Oversupply of Physical Therapists in 2020 Based on the Best

Available Data in Years 2011, 2012, and 2013 and Across 3 Attrition Rates

Model Generated

in Each of the

Following Years

Attrition Rates

3.5% 2.5% 1.5%

2011 �25,295 (deficit) a �8,460 (surplus)

2012 �40,934 (deficit) �25,795 (deficit) �9,385 (deficit)

2013 �27,822 (deficit) �13,638 (deficit) �1,530 (surplus)

a No model was generated for a 2.5% attrition rate during 2011.

Workforce Projections 2010–2020

January 2016 Volume 96 Number 1 Physical Therapy f 75

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/p
tj/a

rtic
le

/9
6
/1

/7
1
/2

6
8
6
3
7
9
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2



model. Second, the supply of physical

therapists increased, primarily due to

growth in new graduates. The projec-

tions of the 2013 model are shown in

Figure 4.

Again, 3 projections were made, using

the 3 attrition rate estimates and the

new assumptions affecting supply and

demand. At an attrition rate of 3.5%,

the model predicts shortages of physical

therapists approximately equal to

27,822; at 2.5%, the projected shortage

in 2020 is approximately 13,638. Apply-

ing an attrition rate of 1.5% predicts a

supply surplus approximately equal to

1,530 in 2020.

Overall, the result of the physical thera-

pist projection models out to 2020 varies

based on the best available data across

2011, 2012, and 2013, respectively. The

models assume attrition is a significant

factor. Based on the results, striking a

balance between supply and demand

into the future is linked to management

and reduction of attrition rates.

Discussion
The proposed model for projecting phys-

ical therapist workforce indicates that

the US supply of physical therapists

appears to be headed toward a shortfall,

and this shortfall is projected to persist,

with or without any increased demand

related to the ACA. These findings are in

line with those of Zimbelman et al,29

who predicted shortages of physical

therapists across all US states through

2030.

Supply and demand models appear to be

sensitive to policy changes that affect

funding or payment; if policies are

enacted to increase access to funding for

health services, these same services

would be expected to increase propor-

tionately. As our examples of workforce

forecasts show, increased access to

insurance that includes coverage for

physical therapist services will increase

demand for those services. The varia-

tions from 2011 to 2013 demonstrate the

responsiveness of the model to changes

in estimates of the insured population.

For instance, in 2012, projections dem-

onstrate somewhat different trends from

2011 and 2013, which in large measure

can be attributable to the differences in

the estimated number of insured people

who are expected to reside in the coun-

try. It will be important to observe the

absolute and relative number of people

who gain insurance (and, therefore,

access to services) as a result of the ACA

as future models are developed. Al-

though our results are similar to those of

Zimbelman et al,29 we also have

explored the extent to which the ACA

will affect demand for physical therapists

and have estimated that when all other

workforce variables are held constant,

the gap between supply and demand for

physical therapists will almost double if

the assumptions surrounding the effect

Figure 3.
Projections of the 2012 model. FTEs�full-time equivalents.

Figure 2.
Projections of the 2011 model. FTEs�full-time equivalents.
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of ACA on physical therapist services

occur.

If we assume that there will be an under-

supply in 2020 of somewhere between

25,000 and 46,000 physical therapists,

the next logical policy question becomes

how to address this shortfall or “bend the

curve” in terms of human resources. In

this study, attrition emerged as a variable

that is potentially controlled via enacting

strategies to retain physical therapists in

the workforce. Our data have high-

lighted that reducing attrition rates offers

a partial solution to the predicted short-

fall; based on our model, if the attrition

can be reduced to 1.5% (from a currently

estimated 3.5%), there might be an

opportunity to balance supply and

demand by 2020.

On the supply side of the equation, deci-

sions to magnify the number and size of

physical therapist education programs

can expand or constrict the number of

physical therapy graduates entering the

profession. Often these decisions are

made by individual entities, such as col-

leges and universities, often acting in

their own best interest to maintain a

competitive position, rather than by soci-

ety to choose a position that best meets

collective needs.55 Data from CAPTE

indicate that the environment is experi-

encing increases in both the number and

size of physical therapy education

programs.45

Another example of an area of potential

change on the supply side is the number

of internationally educated physical ther-

apists who become licensed and practice

in the United States. Currently, US pol-

icy, through visa regulation, favors such

activity, as do many individual employ-

ers; at the same time, another aspect of

society, the US licensing system, with a

mission of protecting the health and

safety of each state’s citizens, can and

does set up barriers to employment

through prelicensure screening require-

ments. It is unclear what the “right” num-

ber of internationally educated physical

therapists entering the US system actu-

ally is and how these 2 countervailing

forces work to produce that number. It

will be important to monitor changes in

all of these supply factors to ensure as

much accuracy as possible in future mod-

els. In our model, we assumed a constant

rate of international graduates across the

years, which may have introduced some

error. In addition, we assumed a constant

FTE ratio across the years to account for

the proportion of part-time and full-time

physical therapists. This constant, too,

may have introduced error. Vacancy rate

also was assumed to be constant; the

accuracy of this assumption will need to

be tested in future research, as there may

be a tendency to overestimate or under-

estimate vacancies based on natural and

temporary unemployment, such as when

people temporarily retire or transition to

new employment settings.

Implementation of new policies within

the physical therapy profession that

affect the workforce retention are

equally important as strategies that

increase the numbers of providers. Tran

et al56 alluded to this notion when they

investigated recruitment and retention

strategies among rehabilitation profes-

sionals. They concluded that there are 3

major areas of focus for HHR retention:

(1) quality of worklife and work environ-

ment, (2) financial incentives, and (3)

professional development. Tran et al

remarked that if the rehabilitation sector

is expected to grow, there is a need to

implement evidence-based strategies to

retain providers in order to meet future

demand. In the aggregate, it is far less

costly to retain a provider than it is to

produce, or educate, a replacement

provider.

Our projection models appear to support

this notion, and we have provided some

evidence that reducing the rates of per-

manent exits out of the profession by a

few percentage points can make an

important long-term different in bal-

ancing supply and demand into the

future. Reducing attrition or “exit”

rates from a defined workforce also has

been reported by Tomblin Murphy et

al, who stated that “based on current

circumstances [shortages in Canadian

nursing workforce] . . . can be resolved in

the short and medium terms through

modest improvements in RN [regis-

tered nurse] retention, activity and

productivity.”18(p192)

On the demand side of the equation,

other emerging factors can affect the out-

comes.19 One such factor that has

received attention is the “aging of Amer-

ica.”57,58 Although it is known that the

proportion of the population over the

age of 65 years is increasing, it is not

known explicitly what impact this will

have on demand, as many countervailing

forces may interact to keep costs for this

portion of the population under con-

trol.59 Therefore, this factor was not

included in the model. However as we

learn more about society’s response to

the needs of a growing number of people

who are aging healthily and the number

Figure 4.
Projections of the 2013 model. FTEs�full-time equivalents.
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of older people with frailty, it may be

possible to refine the model to reflect

this knowledge.

Overall, future work on this annual pro-

jection model will continue to strive to

refine the information available to sup-

port and challenge the assumptions. Fur-

thermore, as additional data sources are

identified, the goal is to become more

granular, so that projections can be made

for smaller geographic regions, by popu-

lation density, or for known areas of

underserved needs. It also would be

helpful into the future to be able to apply

the model to particular types of practice,

as previous work has shown that sur-

pluses or shortages may vary by practice

type.60 Moreover, future models will be

required to grasp the eventual outcomes

related to the existing and potentially

expanding role of physical therapist

assistants in delivering care.

Rather than simply reflecting what is

happening in the policy world that exists

external to the profession and in which

the profession is only one part, the

model presented here can be used to

help the physical therapy profession

make evidence-informed decisions about

setting or advocating for policies that

best meet the needs of society. The cur-

rent forecasts suggest several lines of

future research that can help add more

data to these policy decisions. For exam-

ple, attrition rates are important, but it is

necessary to learn much more about

actual retirement decisions, the loss of

practitioners during and after childbear-

ing years, and loss due to work-related

injuries, and future inflow of internation-

ally trained physical therapists also

would be valuable. If the data support

that the projected shortages are real and

will be sustained, it will be important to

understand the most cost-effective ways

to recruit and retain physical therapists,

including recognizing internal and exter-

nal motivators for becoming and remain-

ing a physical therapist in direct clinical

practice. Understanding how sustained

shortages may affect the actual nature of

the work of the physical therapist is

important, as is understanding the effect

of such physical therapist shortages on

substitution of other professionals. It also

will be important to continue to study

the ways in which other substitutes for

physical therapist services are managed.

As nursing workforce research has dem-

onstrated,17 solutions for shortages and

surpluses must be designed to prevent

damaging short cycle shifts, as these

shortages and surpluses often result in

workforce disruption without counter-

balancing improvements in patient care.

All of these additional data can and

should be used to develop policy used

internally by the profession. Such data

would help set an advocacy agenda to

encourage federal, state, and local poli-

cies, as well as international efforts that

result in improved access to physical

therapist services. Continued use of a

simple and reliable model for workforce

projections, such as the one presented

here, will provide the basis for much

future research in workforce issues and

invaluable guidance for policy develop-

ment and adoption. Most, if not all, major

health care professions are generating

these same types of data. Therefore,

physical therapists must continue to col-

lect, analyze, and disseminate these data

to maintain their current role, or perhaps

enhance their role in the provision of

health services in the future. Without

these data, the most effective health care

likely cannot be provided to those indi-

viduals requiring services. The health of

the patient requires that workforce

trends be monitored both now and in the

future.
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