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Background: From March 2009 through February 2011, the National Health Service Corps (NHSC) re-
ceived a $300 million supplement through the American Recovery and Reinvestment Act to grant more
loan repayment awards to clinicians who agree to work in underserved areas. This study assesses how
this unprecedented funding increase affected the size, composition, and location of the NHSC’s work-
force.

Methods: This was a descriptive, time-linked, observational study using NHSC administrative data.
Main outcomes were growth and changes in disciplinary composition of the NHSC’s workforce and in its
rural/urban and state-to-state distribution.

Results: During the Recovery Act period, the NHSC’s workforce increased by 156%, from 3017 to
7713 clinicians. Mental health clinicians grew most numerically (210%) and as a proportion of the
NHSC’s workforce (from 22.7% to 27.4%). Primary care clinicians grew least and decreased as a pro-
portion of the NHSC’s workforce to 58.9%; dental health clinicians remained steady at approximately
13.5%. Among individual disciplines, physicians decreased most as a component of the NHSC’s overall
workforce, from 38.6% to 26.7%, whereas the proportion of nurse practitioners grew most, from 10.1%
to 16.0%. Proportions of the NHSC’s workforce serving in rural areas changed only modestly. NHSC cli-
nician numbers grew most in states with the lowest NHSC clinician-to-poverty population ratios before
the Recovery Act.

Conclusions: With Recovery Act funding, the NHSC’s workforce become far larger and more diverse
than ever and more evenly distributed across states. The NHSC should now set targets and be more de-
liberate in managing its growth across disciplines and where its clinicians serve. (J Am Board Fam Med
2012;25:723–733.)

Keywords: American Recovery and Reinvestment Act, Health Personnel, Health Policy, National Health Service
Corps, Primary Health Care, Rural Health

The National Health Service Corps (NHSC) is the
largest and most visible public program working to
address the geographic maldistribution of the US

health care workforce.1,2 Through scholarships to
students and repaying the education loans of recent
graduates,2 the NHSC makes work in community
health centers and practices in other health profes-
sional service areas (HPSAs) financially possible
and even attractive.

The NHSC was initially a program for pri-
mary care practitioners and dentists,3 but it now
has broadened to offer loan repayment to mental
health professionals and dental hygienists. Dur-
ing its 40-year history, the NHSC’s in-the-field
practitioner workforce has waxed and waned with
fluctuations in its funding, sometimes to the frus-
tration of needy communities.4,5 Its workforce
peaked in 1986 with 3100 clinicians and peaked
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again in 2005 with 4602 clinicians,6 – 8 but it has
never come close to meeting the estimated need
for providers within HPSAs, which totaled
31,623 clinicians as of early 2009.9 Supporters
have long advocated for a larger NHSC.4,10 –12

In February 2009, America’s Recovery and Re-
investment Act (“Recovery Act”)13 committed $787
billion over 24 months to stimulate the US econ-
omy, create jobs, and build the nation’s critical
infrastructure. The Recovery Act designated $300
million to expand the NHSC.13–15 With its recent
regular annual federal appropriation funding of ap-
proximately $125 million a year, the Recovery Act
promised to add more than 4000 clinicians to the
NHSC’s workforce,14,16 by far the largest and most
rapid growth in the NHSC’s history.

The NHSC responded quickly.14,16,17 Able now
to fill more positions, the NHSC extended loan
repayment eligibility to practices within all HPSAs
rather than to just a subset of the most needy.
Federal and state recruitment staff helped newly
eligible practices apply for NHSC site designa-
tion.16,18 The online application system for clini-
cians was streamlined and applications were now
reviewed quickly and awards made continually
rather than just once a year. Through these and
other efforts, the NHSC was able to make the last
of its awards with Recovery Act funds in February
2011, within the 24-month deadline.14

With the period of Recovery Act funding now
past, we ask in this study how this unprecedented
funding amount has affected the NHSC’s work-
force size, composition, and location. Did the
NHSC’s workforce change because some disci-
plines responded more vigorously than others to
the short-notice expansion of loan repayment op-
portunities? Did broadened site eligibility and
more available sites change the balance of the rural/
urban locations where the NHSC’s clinicians serve
or their distribution across the states? Clarifying
how Recovery Act expansion changed the NHSC’s
workforce can be important because the NHSC
continues to grow, with an additional approxi-
mately $300 million supplement each year through
2017 under the Patient Protection and Affordable
Care Act of 2010 (“Affordable Care Act”).19,20

Methods
We obtained data from the Bureau of Clinician
Recruitment and Service’s Management Informa-

tion System Solution (BMISS), the NHCS’s ad-
ministrative database that contains detailed infor-
mation about its clinicians and sites. We received
raw data for every clinician actively serving in the
NHSC’s Scholarship and Loan Repayment Pro-
grams on the last day of each federal calendar
quarter from September 30, 2007, through Decem-
ber 31, 2010, and on February 28, 2011, approxi-
mately 2 weeks after the last NHSC contracts were
made with Recovery Act funding. The BMISS da-
tabase does not contain information about clini-
cians serving in the NHSC’s joint state-federal
funded State Loan Repayment Program; hence,
these several hundred clinicians are not included in
this report.14

The file we received contained an indicator of
the program in which each clinician was serving
(Scholarship vs Loan Repayment), information
about clinicians’ clinical disciplines and specialties,
and location information for each clinician’s prin-
cipal site of service as of the last date of each
quarter, including city, state, ZIP code, and a rural/
urban indicator. The file contained information for
68,662 clinician-quarters for 10,886 distinct clini-
cians.

Because the rural-urban indicator in the BMISS
database is based on self-reported information pro-
vided by clinic staff when they apply to be desig-
nated as an NHSC site, we assessed it against a
more uniform and accepted subcounty rural-urban
classification, specifically, the ZIP code approxima-
tion of census tract–based Rural-Urban Commut-
ing Area (RUCA) codes dichotomized in standard
fashion to urban (codes 1 to 3) and rural (codes 4 to
10) areas.21,22 For sites located within the continen-
tal United States and Hawaii, rural/urban classifi-
cations based on RUCA codes and sites’ self-re-
ports differed for 23.0% of clinician-quarters, with
self-reports yielding approximately 23% higher ru-
ral site proportions overall. We used the RUCA-
based rural-urban classification in all analyses ex-
cept for the 447 clinician-quarters in which
clinicians were serving in American territories, for
which RUCA codes are unavailable.

Analysis
Because the NHSC assigned clinicians to either
Recovery Act or regular annual appropriation funds
without regard to characteristics of clinicians or
sites (ie, the funds are used interchangeably), we
included both groups in our analyses. Analyses are
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descriptive, characterizing NHSC clinician num-
bers in the Loan Repayment and Scholarship Pro-
grams and within individual and groups of disci-
plines both before and after the Recovery Act
period.

Numbers of NHSC clinicians in rural and
urban areas before and after Recovery Act fund-
ing are presented using the ZIP code– based
RUCA rural-urban classification. We describe
the variation in numbers of NHSC clinicians
across states before Recovery act funding, as well
as the variation in growth of NHSC clinicians
across states over the 2-year Recovery Act pe-
riod. We normalized state differences in NHSC
clinician numbers by assessing them against the
number of individuals living below the federal
poverty level in each state.23

Analyses were conducted using SPSS Statistics
version 18.0 (IBM, Somers, NY) and Microsoft
Excel 2010 (Redmond, WA). This study was ap-
proved by the Public Health Nursing Institu-
tional Review Board of the University of North
Carolina at Chapel Hill on February 17, 2011.

Results
Growth of the NHSC Workforce
The NHSC’s overall workforce remained essen-
tially unchanged in size during the 18 months
before March 2009, the start of Recovery Act
period, but from then on numbers steadily in-
creased (Figure 1). From March 2009 through
February 2011, numbers of total clinicians serving

in the NHSC rose from 3017 to 7713, an increase
of 4696 clinicians, or a 156% gain (Table 1).

The entire growth in the NHSC’s overall work-
force from March 2009 to February 2011 was be-
cause of growth in its Loan Repayment Program,
which grew 191% (Table 1). Numbers of clinicians
serving in the Scholarship Program’s workforce
remained essentially unchanged during the Recov-
ery Act period; its expanded student numbers under
Recovery Act support will not enter the NHSC’s
clinician workforce until after these students grad-
uate in coming years.

Changes in Discipline and Specialty Composition
Loan Repayment Program
Numbers in the Loan Repayment Program’s pri-
mary care, mental health, and dental health dis-
ciplines all roughly doubled during the Recovery
Act period, so there was little change in the
relative proportions of the 3 within the program:
58% primary care, 28% mental health, and 14%
dental health (Table 1). However, within the
primary care group, physician numbers grew far
less (114%) over the 2-year period than did the
growth in nurse practitioners (367%), physician
assistants (199%), and nurse midwives (175%).
Physicians’ proportion of all loan repayers
dropped from 31.3% to 23.1%. Among mental
health disciplines, growth was greatest for li-
censed professional counselors (389%), and
among the NHSC’s larger mental health groups,

Figure 1. Growth in the National Health Service Corps’ active clinician workforce in the Loan Repayment and
Scholarship Programs, September 2007 through February 2011. (Data from the US Bureau of Clinician
Recruitment and Service’s Management Information System Solution.)
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growth was least for clinical psychologists
(129%).

Scholarship Program
Within the essentially unchanged size of the Schol-
arship Program workforce, there was moderate
growth in dentist numbers (20%), negligible
growth in physician numbers (1%), and a one-third
or greater decrease in numbers of physician assis-
tants, nurse practitioners, and certified nurse mid-
wives (Table 1).

NHSC’s Overall Workforce
Primary care clinicians increased from 1928 to
4544 in number but their proportion of all
NHSC clinicians decreased, from 63.9% to
58.9% (Figure 2; Table 1). The mental health
component of the NHSC’s workforce grew fast-
est proportionately, from 684 to 2117 clinicians,

thereby increasing from 22.7% to 27.4% of the
NHSC’s total workforce. The dental health com-
ponent of the NHSC’s overall clinician work-
force changed only slightly, from 13.4% to
13.6%.

Among individual disciplines, physicians de-
creased most as a component of the NHSC’s over-
all workforce, dropping from 38.6% to 26.7%.
Greatest growth was seen in nurse practitioners,
who increased from 10.1% to 16.0% of all NHSC
clinicians.

The relative numbers among the NHSC’s 5
eligible physician specialties did not change sig-
nificantly from March 2009 to February 2011.
The percentage of all physicians who were family
physicians changed from 53.4% to 56.0%; pedi-
atricians changed from 16.2% to 16.6%; general
internists changed from 12.9% to 10.7%; obste-
trician/gynecologists changed from 10.3% to

Table 1. Change in the Number of Clinicians of Each Discipline in the National Health Service Corps (NHSC) Loan
Repayment and Scholarship Programs during the American Recovery and Reinvestment Act Funding Period

Clinicians by Program March 30, 2009* February 28, 2011* Increase in Numbers (%)

Loan Repayment Program
Primary care total 1449 (58.6) 4095 (57.0) 183

Physicians 774 (31.3) 1660 (23.1) 114
Nurse practitioners 258 (10.4) 1205 (16.8) 367
Physician assistants 353 (14.3) 1054 (14.7) 199
Nurse midwives 64 (2.6) 176 (2.4) 175

Dental total 341 (13.8) 975 (13.6) 186
Dentists 310 (12.5) 808 (11.2) 161
Dental hygienists 31 (1.3) 167 (2.3) 439

Mental health total 684 (27.6) 2117 (29.4) 210
Clinical psychologists 329 (13.3) 752 (10.5) 129
Clinical social workers 177 (7.2) 620 (8.6) 250
Licensed professional counselors 130 (5.3) 636 (8.8) 389
Marriage and family therapists 39 (1.6) 93 (1.3) 138
Psychiatric nurse specialists 9 (0.4) 16 (0.2) 78

Loan Repayment Program total 2474 (100) 7187 (100) 191
Scholarship Program

Primary Care Total 479 (88.2) 449 (85.4) �6
Physicians 391 (72.0) 396 (75.3) 1
Nurse practitioners 47 (8.7) 28 (5.3) �40
Physician assistants 29 (5.3) 17 (3.2) �41
Nurse midwives 12 (2.2) 8 (1.5) �33

Dental total 64 (11.8) 77 (14.6) 20
Dentists 64 (11.8) 77 (14.6) 20

Scholarship Program total 543 (100) 526 (100) �3
Combined/total NHSC workforce (n) 3017 7713 156

Data from the US Bureau of Clinician Recruitment and Service’s Management Information System Solution.
*Data provided as n (% of total in program).
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9.1%; and psychiatrists changed from 7.2% to
7.5%.

Changes in Rural-Urban Distribution
The Recovery Act period saw little change in the
rural versus urban distribution of the NHSC’s
workforce. Before the Recovery Act period, 1349 of
the NHSC’s 3017 clinicians (44.7%) were serving
in rural areas as defined by the RUCA classifica-
tion, and as of February 2011, 3236 of 7713 clini-
cians (42.0%) were serving in rural areas. Similarly,
the proportion of NHSC clinicians that worked in
the very smallest towns—those with a population
�2500 (RUCA codes 7 through 10)—decreased
modestly from 27.0% (810 of 2999) to 23.5% (1807
of 7676).

Changes in State Location
Before the Recovery Act, the number of NHSC
clinicians who were serving in each state varied by
more than 100-fold (Table 2). With Recovery Act
funding, NHSC clinician numbers increased within
every state, but the percentage of growth varied
significantly across states (Table 2, Figure 3).

At the beginning of the Recovery Act period,
states also varied greatly in their numbers of
NHSC clinicians relative to the size of their poor
populations, with rates varying from 0.63 to 62.9
NHSC clinicians per 100,000 people in poverty
(Table 3). We sorted states into lowest to highest

quartiles in terms of their pre–Recovery Act num-
bers of NHSC clinicians per 100,000 population
below poverty and found that growth in NHSC
clinician numbers was 291% in states with the few-
est NHSC clinicians per 100,000 people below
poverty before the Recovery Act versus a more
modest 111% growth in states with the most
NHSC clinicians per 100,000 people below poverty
initially (Table 3).

As of March 2009 and before Recovery Act
growth, primary care clinicians were the largest
component of the NHSC’s workforce in all states
except Minnesota and Wyoming, where they were
outnumbered by mental health clinicians. As of
February 2011, mental health clinicians outnum-
bered primary care clinicians in 6 states.

Discussion
Through the Recovery Act, the NHSC workforce
grew to 2.5 times its prior size to 7713 clinicians
and became far larger than it ever had been. It is
estimated that the number of people receiving care
each year from NHSC clinicians increased from 4
million to 9 million during this period.24 Never-
theless, even when the NHSC reached more than
10,000 clinicians in 2011 with additional Affordable
Care Act funding,19 its workforce still met less than
one third of the need for clinicians in HPSAs,
estimated at 34,000 as of mid-2011.25

Figure 2. Growth in the National Health Service Corps’ active clinician workforce by discipline group, September
2007 through February 2011. NP, nurse practitioner; PA, physician assistant; CNM, certified nurse midwife. (Data
from the US Bureau of Clinician Recruitment and Service’s Management Information System Solution.)

Recovery Act Funding Recovery Act Funding

 
2007        |              2008                  |              2009                 |              2010                  |     2011 

Recovery Act Funding 

Year 
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Table 2. Growth in Numbers of National Health Service Corps Clinicians in Each US State and the US Territories
during the American Recovery and Reinvestment Act Funding Period

March 2009 February 2011

Total Gain
(n (%))

Primary
Care

Dental
Health

Mental
Health Total

Primary
Care

Dental
Health

Mental
Health Total

US Total 1928 405 684 3017 4544 1052 2117 7713 4696 (156)
Alabama 37 7 7 51 72 15 22 109 58 (114)
Alaska 17 1 4 22 39 5 21 65 43 (195)
Arizona 58 9 28 95 128 28 37 193 98 (103)
Arkansas 8 1 33 42 39 5 37 81 39 (93)
California 147 40 112 299 432 104 272 808 509 (170)
Colorado 58 5 19 82 147 20 80 247 165 (201)
Connecticut 25 9 1 35 59 26 32 117 82 (234)
Delaware 10 0 0 10 14 0 1 15 5 (50)
DC 61 5 0 66 60 5 6 71 5 (8)
Florida 131 24 9 164 203 43 47 293 129 (79)
Georgia 41 6 3 50 100 22 38 160 110 (220)
Hawaii 12 5 8 25 24 9 15 48 23 (92)
Idaho 44 10 19 73 95 19 64 178 105 (144)
Illinois 106 11 24 141 251 40 96 387 246 (174)
Indiana 29 4 21 54 54 11 50 115 61 (113)
Iowa 19 5 10 25 38 20 34 92 67 (268)
Kansas 20 7 16 43 57 17 24 98 55 (128)
Kentucky 23 1 15 39 70 14 52 136 97 (249)
Louisiana 26 8 8 42 65 28 34 127 85 (202)
Maine 14 6 9 29 63 22 16 101 72 (248)
Maryland 33 1 6 40 66 4 17 87 47 (118)
Massachusetts 72 6 17 95 153 20 52 225 130 (137)
Michigan 57 15 11 83 177 31 43 251 168 (202)
Minnesota 18 0 38 56 57 15 102 174 118 (211)
Mississippi 20 5 4 29 57 12 24 93 64 (221)
Missouri 71 14 49 134 138 48 155 341 207 (154)
Montana 38 6 23 67 66 15 63 144 77 (115)
Nebraska 5 4 5 14 36 8 23 67 53 (379)
Nevada 10 0 2 12 14 3 3 20 8 (67)
New Hampshire 2 1 3 6 14 3 22 39 33 (550)
New Jersey 4 1 0 5 20 8 4 32 27 (540)
New Mexico 48 14 15 77 73 23 29 125 48 (62)
New York 115 42 17 174 279 50 68 397 223 (128)
North Carolina 46 10 10 66 115 26 43 184 118 (179)
North Dakota 13 0 8 21 21 4 19 44 23 (110)
Ohio 29 12 10 51 79 19 32 130 79 (155)
Oklahoma 15 5 11 31 45 15 46 106 75 (242)
Oregon 28 16 3 47 90 23 26 145 98 (209)
Pennsylvania 39 8 3 51 120 35 36 191 140 (275)
Rhode Island 11 9 1 21 18 7 8 33 12 (057)
South Carolina 47 5 1 53 84 10 23 117 64 (121)
South Dakota 9 1 5 15 19 9 21 49 34 (227)
Tennessee 59 11 18 88 138 22 31 191 103 (117)
Texas 78 24 3 105 173 53 35 261 156 (149)
Utah 36 4 18 58 68 14 29 111 53 (91)
Vermont 0 0 2 2 11 2 10 23 21 (1050)

Continued
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The NHSC responded quickly and successfully
to make more than 4000 new awards with Recovery
Act funds. Its growth was assisted by expanded
program flexibility from Congress,13,26 guidance
from its National Advisory Council and others,26

and the recruitment efforts of states’ primary care
offices and other recruiters.24–28 The Loan Repay-
ment Program added a long-sought half-time ser-
vice option and increased maximum loan repay-
ment amounts.12,23,29 NHSC Regional Office staff

Table 2. Continued

March 2009 February 2011

Total Gain
(n (%))

Primary
Care

Dental
Health

Mental
Health Total

Primary
Care

Dental
Health

Mental
Health Total

Virginia 20 5 2 27 49 16 25 90 63 (233)
Washington 43 13 9 65 167 50 55 272 207 (318)
West Virginia 17 1 1 19 77 11 6 94 75 (395)
Wisconsin 42 6 20 68 67 33 50 150 82 (121)
Wyoming 9 1 22 32 10 3 36 49 17 (053)
US territories in South

Pacific and Caribbean*
17 0 1 18 33 1 3 37 21 (131)

Data from the US Bureau of Clinician Recruitment and Service’s Management Information System Solution.
*US territories in Caribbean include Puerto Rico and the US Virgin Islands. US territories in the South Pacific include Guam,
American Samoa, Federated States of Micronesia, and Northern Marianas.

Figure 3. Map of percentage and numerical growth in National Health Service Corps’ clinicians in each US state
during the American Recovery and Reinvestment Act funding period, March 2009 through February 2011. (Data
from the US Bureau of Clinician Recruitment and Service’s Management Information System Solution.)
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now make routine visits to NHSC sites.30 Faced
with the challenge and opportunity of rapid expan-
sion, the NHSC is building the culture and system
of supports required for a large, nationally dis-
persed, and diverse workforce of over 10,000 young
clinicians.

The clinician composition of the NHSC’s work-
force changed during its Recovery Act growth. Pri-
mary care’s contribution decreased from 64% to
59%, specifically because physician growth did not
keep pace with other health professions. Physicians’
contribution to the NHSC’s overall workforce was
more than 50% in the late 1990s6 and had de-
creased to 39% by March 2009, then decreased
further, to 27%, by February 2011 to become a
smaller part of the NHSC’s workforce than at any
point in its history.

As of 2000, fewer than 200 mental health pro-
fessionals were serving in the NHSC.12 After de-
liberate efforts to diversify the NHSC’s workforce,
mental health clinicians had grown to 23% of the
NHSC’s workforce by March 2009 and then grew
to 27% during the Recovery Act period. The dental
component of the NHSC workforce remained un-
changed (at about 14%) during the Recovery Act
years.

The NHSC’s priority during the Recovery Act
period was to recruit clinicians quickly to build the
size of its workforce. No specific goals were set for
the relative size of the NHSC’s primary care, men-

tal health, and dental health components or for
specific disciplines. Growth for each discipline oc-
curred independently and resulted from how ap-
pealing its clinicians found the NHSC’s expanded
loan repayment opportunities and available practice
sites. We note that response was more vigorous
from disciplines with lower average incomes, in-
cluding licensed professional counselors among
mental health practitioners, dental hygienists
among dental health practitioners, and nurse prac-
titioners among primary care practitioners. For
these disciplines, $50,000 in loan repayment for an
initial 2-year commitment means more and is a
stronger enticement than it is for higher-income
clinical psychologists, dentists, and physicians, who
responded well, but not as well, in the NHSC’s
expansion.

With a still great unmet need for clinicians of all
fields within HPSAs, any and all growth of any of
the NHSC’s disciplines is a good thing. Neverthe-
less, growth for such an important health work-
force program should be guided by some notion of
size targets for its various participating disciplines.
For a program that views population health needs
broadly and values interdisciplinary care, there may
be no simple or noncontentious way to set size
targets for individual or groups of disciplines. One
reasonable approach would be to give preference to
disciplines that are hardest to recruit into needy
areas without external incentives.31 Another rea-

Table 3. Percentage Growth in States’ Total National Health Service Corps (NHSC) Clinician Numbers during the
American Recovery and Reinvestment Act Period: Relationship to Baseline Number of Corps Loan Repayment
Clinicians per 100,000 Population Below Poverty*

State quartile at baseline States (n)
States’ Baseline NHSC Clinicians per

100,000 Population Below Poverty
States’ Growth in NHSC Clinicians

During Recovery Act Period (mean %) SD

Lowest quartile† 13 0.63–5.36 291% 253
Second lowest quartile‡ 13 5.49–7.96 210% 146
Second highest quartile§ 13 8.08–14.50 172% 71
Highest quartile¶ 12 15.78–62.92 111% 67
All states’ average 51 0.63–62.92 197% 164

P � .041.
*Baseline NHSC clinician numbers as of March 30, 2009; growth in NHSC numbers assessed between March 30, 2009, and February
28, 2011. Data from the US Bureau of Clinician Recruitment and Service’s Management Information System Solution.
†Lowest quartile: Georgia, Kentucky, Michigan, Mississippi, Nevada, New Jersey, North Carolina, Ohio, Oklahoma, Pennsylvania,
Texas, Vermont, Virginia.
‡Second lowest quartile: Alabama, Arkansas, California, Florida, Indiana, Iowa, Louisiana, Maryland, Nebraska, New Hampshire,
New York, South Carolina, West Virginia.
§Second highest quartile: Arizona, Colorado, Connecticut, Delaware, Illinois, Kansas, Massachusetts, Minnesota, Oregon, South
Dakota, Tennessee, Washington, Wisconsin.
¶Highest quartile: Alaska, District of Columbia, Hawaii, Idaho, Maine, Missouri, Montana, New Mexico, North Dakota, Rhode
Island, Utah, Wyoming.
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sonable approach is to target disciplines that dem-
onstrate best outcomes with loan repayment and
scholarships, such as longest retention. Another
advocated approach is to aim for a balanced work-
force that meets the same percentage of the esti-
mated shortage for clinicians within primary care,
dental health, and mental health HPSAs.12 With
7713 clinicians able to provide 22.8% of the 33,759
clinicians of all types needed within HPSAs as of
early May 2011,25 a balanced allocation would have
the NHSC meet 22.8% of the 17,588 clinician
shortages in primary care HPSAs, 22.8% of the
6142 clinician shortages in mental health HPSAs,
and 22.8% of the 10,029 clinician shortages in
dental HPSAs. Against these numbers, the NHSC
workforce after the Recovery Act period has 54%
too few dental health clinicians, 51% too many
mental health clinicians, and 13% too many pri-
mary care clinicians.

In the fall of 2010, the NHSC announced an
increase in the maximum loan repayment amount
for all disciplines, from $50,000 to $60,000 for an
initial 2-year contract.1 If a goal was set to increase
the numbers of dentists, physicians, other specific
disciplines, or all three, then it would be preferable
to selectively increase loan repayment amounts for
these groups only. Such a 2-tier loan repayment
amount structure is used by the loan repayment
programs of some states.32,33

Able to place more clinicians with its Recovery
Act dollars, the NHSC no longer needed to set a
HPSA score floor requirement and therefore made
clinics in all HPSAs eligible to apply to become
NHSC sites. This led to roughly a doubling of
NHSC sites to more than 10,000.18 Despite this
expansion of service site opportunities, we found
only modest changes in the rural-urban balance of
the NHSC’s workforce during the Recovery Act
period, with the rural proportion decreasing from
44.7% to 42.0%. But with more than 50% of the
clinician shortages in primary care, dental, and
mental health HPSAs being within rural areas,25 it
seems that the NHSC’s workforce remains some-
what over-allocated to urban settings. The NHSC
relies on clinics’ self-designations of their rural ver-
sus urban location and therefore views its work-
force as being slightly more than half rural.34 Clin-
ics’ self-designations may, in fact, better reflect the
“ruralness” of their settings than official, standard-
ized rural-urban designations. But the opposite also
could be true, and self-designations are surely less

uniform. The rural-urban distribution of the
NHSC’s workforce deserves further reevaluation
so that it can be accurately and confidently under-
stood and, if needed, adjusted in the future.

More significant were the changes in the states
where NHSC clinicians were serving. Recovery Act
growth yielded a more even distribution of NHSC
clinicians across states relative to their need. We
suspect this was a positive consequence of the elim-
ination of the HPSA score threshold for site eligi-
bility, which had previously disadvantaged some
states whose needy populations were constituted
and distributed in ways that yielded lower HPSA
scores based on the one-size-fits-all HPSA formula.

Limitations
Our documented 2474 loan repayors and 543
Scholars in the NHSC as of February 2009 are
similar to the numbers reported by HRSA for early
June 200935 but are somewhat fewer than figures
before the Recovery Act reported elsewhere.36 Fig-
ures from these various sources differ from each
other and from the numbers we report because
calculations for each are for somewhat different
dates, rely on somewhat different data sources, and
sometimes track different clinician groups (eg, only
some include participants of the NHSC’s State
Loan Repayment Program).

We reported psychiatrists and psychiatric nurse
practitioners within the primary care component of
the NHSC’s workforce. If instead we had included
them as mental health practitioners, the size of the
NHSC’s mental health component would have
been calculated larger and its primary care compo-
nent smaller.

This study documents only the effects of Recov-
ery Act funds on the NHSC’s workforce during the
initial 2 years when funds were allocated. Many of
the more than 4000 clinicians awarded Loan Re-
payment with Recovery Act funds will continue to
contribute to NHSC workforce figures through
2012 and early 2013, and some of the 255 students
awarded scholarships with Recovery Act funds will
remain in the NHSC’s workforce through as late as
2021. Furthermore, the figures we report do not
include the estimated 330 clinicians awarded loan
repayment with Recovery Act funds through states’
NHSC State Loan Repayment Programs.14
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Conclusions
Educational scholarship and loan repayment in-
centives cannot, on their own, completely right
the maldistribution of the US health care work-
force when there are nationwide shortages for
most disciplines and many attractive job and sal-
ary opportunities available in nonunderserved ar-
eas. Nevertheless, Recovery Act funding has en-
abled the NHSC to now deploy a workforce of
sufficient size and disciplinary diversity to make a
sizable dent in the clinician needs of shortage
areas.

Having updated its programs and operations
and having successfully weathered the turbulence
of rapid growth, the NHSC is now well consti-
tuted to face the demands of managing its larger
workforce. But with more efficient operations
and a record number of clinician applicants this
year, it is important now for the NHSC to stra-
tegically target its allocation of new awards so
that its workforce is constituted to make the
greatest possible contribution to health and
health care access in needy communities. This
will require setting targets for the disciplinary
composition and location of the NHSC work-
force and then adjusting outreach activities, con-
tract terms and incentives, and clinician and site
selection criteria to favor targeted disciplines and
communities. In the current 2012 Loan Repay-
ment application cycle, the NHSC for the first
time tiered its payment amounts to incentivize
sites with higher HPSA scores.37 The NHSC
should consider similarly tiering its payment
amounts to proportionally reflect the sizable dif-
ferences in disciplines’ debts and incomes and to
incent disciplines that are falling shortest of com-
munities’ and the NHSC’s recruitment targets.

The authors thank Ms. Katie Gaul at the University of North
Carolina’s Cecil G. Sheps Center for Health Services Research
for creating this article’s map.
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