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Background: Since 1970, the National Health Service Corps (NHSC)
has worked to increase primary care access among underserved groups.
This study examined whether NHSC alumni physicians were likely to
treat a high proportion of Medicaid patients in their practices.

Methods: Using licensure files and hospital discharge data, we identi-
fied all physicians practicing in South Carolina who attended at least
one discharge in 1998, excluding physicians who graduated before
1969, residents, and current NHSC-obligated physicians. The outcome
studied was ranking in the highest quartile for Medicaid participation.

Results: Former NHSC participants, after adjustment for personal char-
acteristics, education, and specialty, were nearly twice as likely to fall
into the category of high Medicaid participation. NHSC physicians
were more likely to practice in community health centers and to locate
in areas with a health professions shortage and counties with high
percentages of minorities and people living in poverty.

Conclusion: NHSC alumni make career choices leading them to serve
low-income patients.

Multiple factors influence physician willingness to prac-
tice among rural and urban underserved populations.

Female, minority, and internationally trained physicians are
more likely to accept Medicaid patients.1 Medically indigent

patients are more likely to report nonwhite physicians as their
primary caregivers2; minority physicians report higher pro-
portions of minority and low-income patients in their prac-
tices than do white physicians.3,4 In part, these differences are
the result of physician choices regarding practice location.
Physicians practicing in areas with high proportions of low-
income persons are more likely to participate in Medicaid.4

Physicians tend to locate in communities where their racial
groups are present in high proportions and to draw the ma-
jority of their patients from their own racial/ethnic groups.5

Since 1970, the National Health Service Corps (NHSC)
has worked to increase access to primary care for the resi-
dents of medically underserved inner city and rural areas.
Through scholarships and loan repayment programs, the
NHSC has placed and supported more than 20,000 health
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Key Points
• National Health Service Corps (NHSC) physicians

disproportionately had characteristics associated with
increased acceptance of Medicaid patients; 20% of all
black physicians providing patient care in South Caro-
lina participated in the NHSC.

• When personal characteristics were held constant, NHSC
alumni were almost twice as likely to have a high pro-
portion of Medicaid patients as were their peers.

• NHSC physicians were more likely than other physi-
cians to practice in federally qualified community
health centers and to locate their practices in counties
with a health professions shortage or high populations
of minorities and people living in poverty.

• Service with the NHSC was not associated with high
Medicaid participation after controlling for career
choices and personal characteristics.

• Service with the NHSC may have educational benefits
similar to rural residency tracks, exposing physicians
to practice with underserved populations and potential
career choices involving such populations.
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care practitioners.6 Scholarship recipients are required to serve
1 year for each year of scholarship support they receive, with
a minimum commitment of 2 years. The NHSC loan repay-
ment program also has a 2-year minimum service obligation;
loan recipients may continue service in 1-year increments
until their educational loans have been completely repaid.
The majority of practitioners supported (approximately
16,500) have been physicians. The major recruitment mech-
anism has been the NHSC Scholarship Program, with about
10,800 placements.

Several researchers have studied the effectiveness of the
NHSC in alleviating physician shortages and increasing the
number of physicians treating minority and low-income pop-
ulations, with conflicting results. NHSC alumni physicians
placed between 1979 and 1981 were less likely to remain in
rural areas than were non-NHSC physicians entering similar
areas. This survey did not ascertain whether NHSC physi-
cians continued to work with underserved populations in ur-
ban locations.7 Examination of a broader sample of physi-
cians with NHSC service between 1975 and 1983 found that
40% of physicians placed in rural areas as part of their NHSC
obligation remained in rural areas, although not necessarily
the areas of their service.8 Research has also explored the
NHSC’s ability to recruit and place minority providers. A
survey of scholarship recipients found that minority physi-
cians were less satisfied with rural placements and less likely
to anticipate a career in those regions than white physicians.9

Some survey research has assessed whether NHSC par-
ticipants continue to work with underserved populations after
their service obligation. Among family physicians who re-
ceived NHSC scholarships and served in rural areas, the ma-
jority continued to provide care for rural or underserved pop-
ulations 6 years after the end of their obligated service.10 A
1993 national survey of physicians found race and previous
NHSC participation, in that order, to be the principal deter-
minants of physicians caring for underserved patients.3

Previous examinations of the postservice activities of
NHSC alumni physicians, reported above, have primarily used
the physician’s location and/or self-reported patient-care pat-
terns to measure behavior. Retention, studied principally as
rural practice location, overlooks other vulnerable popula-
tions, however. In terms of numbers of medically underserved
persons lacking providers willing to accept Medicaid or in-
digent patients, more live in urban areas than in rural coun-
ties. Physicians in an urban area practicing at a federally
qualified community health center (FQCHC) or seeing a dis-
proportionately poor and minority population meet an impor-
tant need. Self-report studies attempt to address the latter
situation by asking physicians to describe their patient pop-
ulations. Although physician estimates can compare reason-
ably well with data obtained from patient surveys, these es-
timates tend to slightly exaggerate physician willingness to
accept needy patients (as shown in Table 3 in the article by
Cantor et al3).

The objective of this research was to investigate whether
physicians who once served in the NHSC treat low-income
persons in their current practice settings. It was hypothesized
that NHSC alumni would be more likely than their peers to
treat Medicaid-funded patients. If NHSC alumni physicians
continue to treat vulnerable patients after meeting their ser-
vice obligation, they are contributing to the NHSC mission,
regardless of whether this contribution is in urban or rural
settings.

Methods
Data Sources

The Office of Research and Statistics (ORS) of the South
Carolina Budget and Control Board maintains the physician
licensure and inpatient discharge files for the state of South
Carolina. Information from ORS files was matched with
NHSC files provided by the Cecil D. Sheps Health Services
Research Center at the University of North Carolina at Chapel
Hill to identify NHSC alumni currently practicing in South
Carolina. The ORS created data sets for physician character-
istics and inpatient discharges for use in this study. All unique
identifiers, such as name and social security number, were
removed before the data were released to the researchers. The
analysis is based on calendar year 1998. The research was
approved by the Institutional Review Board of the University
of South Carolina and by the Data Oversight Council of the
South Carolina Budget and Control Board.

Participants

Active Physicians. The population studied included all
allopathic and osteopathic physicians practicing in South
Carolina during 1998 who were not enrolled in residency
training, had graduated from medical school in 1969 or later,
and were not currently meeting an NHSC service obligation.
Physicians were identified using South Carolina medical li-
censure files. Physicians were classified as practicing in South
Carolina if, in addition to having a current license, they iden-
tified a practice location in South Carolina on their license
application. Physicians in residency training were excluded
because residents do not make independent decisions about
their practice locations or the patients they treat. Residents
and interns constituted 1,011 (12.7%) of the physicians li-
censed and practicing in South Carolina in 1998. Physicians
who graduated from medical school before 1969 were ex-
cluded because they were unlikely to have participated in
NHSC and did not represent a valid comparison group for
NHSC physicians. No NHSC alumnus practicing in South
Carolina graduated from medical school before 1969. Current
NHSC participants were excluded because their decisions
concerning practice location and patient population were not
made independently. Of the 11,978 physicians licensed in
1998 in South Carolina, 3,608 met the definition of active,
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independent physicians who graduated from medical school
in 1969 or later, were not currently in residency training or
meeting an NHSC service obligation, and attended one or
more inpatient discharges during 1998.

NHSC Alumni. NHSC physicians were defined as any
physicians with records of NHSC service, regardless of
whether that service was in South Carolina or another state.
South Carolina licensure-file information was linked to NHSC
national data files in a five-step matching process: first, social
security number alone; second, social security number and
date of birth; third, last name, first name, and date of birth;
fourth, last name and first name with a check for false match-
es; and finally, last name and date of birth with a check for
false matches. Physicians whose NHSC and South Carolina
identifiers matched on all five possible comparisons were
identified as NHSC alumni. This process identified 233 phy-
sicians practicing in South Carolina who were currently meet-
ing their obligations (n � 18) or had done so previously (n �
215). Among the latter, 135 provided inpatient care in 1998.
Just over half of the NHSC physicians (74; 54.8%) had met
their service obligation in state; the remainder (61; 45.2%) had
served elsewhere and subsequently moved to South Carolina.

Health Services Information

Inpatient Data Files. The Uniform Billing data set en-
compasses every hospitalization that occurs within South
Carolina. By law, each hospital must submit a uniform dis-
charge summary for every patient discharged. Because this
data set applies to the entire population of persons discharged
from hospitals across the state, it is the best source for as-
sessing the type of population cared for by physicians. The
principal limitation of these data is that they do not include
contributions of physicians who only work in the outpatient
setting (additional analysis looking at treatment of Medicaid
outpatients is currently in progress). From the inpatient data
set, the following information was extracted for each dis-
charge from a short-term, nonfederal general hospital:

• Patient number: A unique but anonymous identifier
was created for each individual so that the number of
patients and the number of discharges could be tallied.

• Physician number: An artificial identifier was created
for each attending physician (ie, the physician with
principal responsibility for the patient’s care). Other
physicians (eg, an emergency department physician
who may have admitted the patient or physicians called
in for consultation during the course of the hospital
stay) were not tallied. The identifier provided a link
between the inpatient file and the physician licensure
file, which contained physician characteristics.

• Patient age, race, and sex.
• Principal payer (ie, Medicaid, Medicare, other insur-

ance, self-pay/indigent, other).
• County in which the hospitalization occurred.

Statistical Analysis

All analyses were conducted using PC SAS software,
version 6.12 (SAS Institute, Inc., Cary, NC). For bivariate
analysis of categorical variables, �2 or Fisher’s exact test was
used. For continuous variables, Student’s t test was used. Lo-
gistic regression was used to complete multivariate analysis.

Results
Demographic Characteristics of NHSC and Other
Physicians

NHSC alumni differed from other South Carolina phy-
sicians providing inpatient care in 1998 by sex (more wom-
en), race (more nonwhites), state in which their medical
schools were located (less concentration in Southern states),
and the year in which they graduated from medical school
(Table 1). One in five black physicians providing inpatient
care in South Carolina in 1998 and nearly one in five of all
other nonwhite physicians were NHSC alumni. Only one
NHSC physician had graduated from a medical school out-
side of the United States. More than half of the NHSC phy-
sicians graduated from medical school between 1978 and
1983. Reflecting NHSC program purposes, NHSC alumni
were more likely to report primary care specialties than were
other physicians (65.9 versus 44.1%) (Table 1).

Just over half (74 of 135, or 54.8%) of the NHSC phy-
sicians were initially assigned to South Carolina by the NHSC
for their service obligation placement, whereas the remainder
had their initial NHSC placement in other states and subse-
quently moved to South Carolina. In-migrants did not differ
significantly from other NHSC alumni by sex or race, but
were significantly less likely to have attended medical school
in South Carolina (6.6% among in-migrants versus 31.1% of
retained physicians; P � 0.001). In-migrants also were sig-
nificantly more likely to have graduated from medical school
before 1984 (91.8%) than were NHSC alumni whose initial
assignments were in South Carolina (64.9%).

Description of Patient Population

Physicians practicing in South Carolina provided care to
401,564 patients who experienced 449,886 discharges during
1998 (these numbers are smaller than those for the total num-
ber of patients and discharges presented above because some
hospitalizations, principally in communities along the North
Carolina and Georgia borders, involved attending physicians
whose principal practices were not located in South Caroli-
na). Physicians meeting the qualifications for inclusion in the
present study cared for 346,815 patients who experienced
388,047 discharges. NHSC alumni served as attending phy-
sicians for 15,201 (3.9%) of those discharges, a proportion
that closely reflects their representation in the population of
physicians providing inpatient care. Physicians whose prin-
cipal practice was in a county in which the largest town had
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a population of 50,000 or more attended most discharges;
however, a significantly greater proportion of NHSC dis-
charges were attended by physicians located in rural counties
(Table 2). Medicare was the most frequent payer for inpatient
services, funding just over a third of all discharges, followed
by private insurance and Medicaid (Table 3). NHSC physi-
cians handled a greater proportion of Medicaid and black
patient discharges than did other physicians (Table 3).

Practice Patterns of NHSC Alumni

The percentage of Medicaid patients among the total
group of patients seen by each physician was used as a mea-
sure of service to vulnerable populations. Statewide, physi-
cians averaged 16.2% of the discharges they attended funded
by Medicaid (median, 7.2%). The distribution was highly
skewed, with 713 physicians (19.8% of all physicians) in-
cluding no Medicaid patients in their practices, whereas other
physicians treated Medicaid patients almost exclusively. For
analytic purposes, we divided physicians into those with high
Medicaid engagement, defined as those who fell at or above

the third quartile for the percentage of Medicaid patients
among their discharges (cut point, 21.95%), versus all others.

NHSC alumni were significantly more likely than other
physicians to fall into the top quartile for the proportion of
Medicaid-funded discharges in their practices (Table 4). Race,
sex, specialty, the region in which the physician was edu-
cated, and the time frame in which he or she graduated, all of
which were associated with NHSC participation, were also
related to whether a physician was likely to fall into the high
Medicaid engagement group, however.

We performed multiple logistic regression in three suc-
cessive models to model the factors associated with physician
treatment of Medicaid patients. NHSC participation was ex-
amined in each of the three models. First, we examined basic
demographic characteristics that were not subject to change
(sex, race, and the year in which the physician graduated from
medical school). When personal characteristics were consid-
ered (Table 5, Model 1), women and nonwhite physicians
were significantly more likely to fall into the group with a
high number of Medicaid patient discharges than their coun-

Table 1. Characteristics of physicians studied, by National Health Service Corps participationa

NHSC alumni physicians
(n � 135) (%)

Other physicians
(n � 3,473) (%)

All physicians
(n � 3,608) (%)

Sexb

Male 76.7 83.9 83.6

Female 23.3 16.1 16.4

Racec

Black 20.0 3.8 4.4

Other 39.3 7.0 8.2

White 40.7 89.2 87.4

Location of medical schoolc

In South Carolina 20.0 38.8 38.1

South, not South Carolina 19.3 21.5 21.4

Other U.S. 60.0 30.8 31.9

International 0.7 8.9 8.6

Year of graduationc

1969–1977 20.7 26.4 26.2

1978–1983 56.3 24.6 25.8

1984–1988 14.1 22.8 22.5

1989� 8.9 26.2 25.5

Specialtyc

Family/general 28.1 15.9 16.3

Internal medicine 16.3 12.5 12.7

Obstetrics/gynecology 10.4 8.2 8.3

Pediatrics 11.1 7.5 7.6

Other specialty 34.1 55.9 55.1

aNHSC, National Health Service Corps. Characteristics of South Carolina physicians who graduated from medical school in 1969 or later, served as attending
physician for at least one inpatient episode of care in 1998, and were not meeting an NHSC service obligation in 1998.

bP � 0.05.

cP � 0.0001.
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terparts; NHSC alumni were also significantly more likely to
fall into the top group for number of Medicaid patients.

In Model 2, we added characteristics of the physician’s
education and specialty choice to the personal demographic
characteristics considered in Model 1. NHSC alumni, all other
factors being equal, were nearly twice as likely as their peers
(odds ratio [OR], 1.93; 95% confidence interval [CI], 1.18–
3.13) to be high-Medicaid-participation physicians. The larg-
est single factor in Model 2 associated with whether a phy-
sician would fall into the high-Medicaid-participation group
was specialty. Pediatricians (OR, 12.73; 95% CI, 9.44–17.32)
and obstetrician-gynecologists (OR, 9.04; 95% CI,
6.89–11.90) were significantly more likely than other spe-

cialist physicians to be in the high-Medicaid-participation
group. Family practitioners were also more likely than spe-
cialists to fall into the highest Medicaid participation group,
whereas internal medicine physicians were less likely to do so
(Table 5). Female sex, black or other nonwhite race, and
graduation from a foreign medical school were also positively
and significantly associated with high Medicaid participation.

In Model 3, we explored the influence on Medicaid par-
ticipation of choices a physician makes after completing his
or her education (practice type and practice location). Two
dummy variables associated with high Medicaid participation
were used to characterize practice type: academic practice
and practice at an FQCHC. Three variables were used to

Table 2. Distribution of hospital discharges, by physician National Health Service Corps experience and level of
rurality of county of principal practicea

Discharges attended
by NHSC alumni

Discharges attended
by other physicians All physicians

Population of largest town in county

�50,000 40.7% 58.5% 57.8%

25,000–49,999 24.6% 20.6% 20.7%

10,000–24,999 9.8% 10.0% 10.0%

5,000–9,999 18.7% 9.7% 10.0%

�4,999 6.2% 1.3% 1.5%

Total 100.0% 100.1% 100.0%

Total discharges 15,201 372,846 388,047

Total physicians 135 3,473 3,608

aNHSC, National Health Service Corps.

Table 3. Patient characteristics, discharges attended by National Health Service Corps alumni and other
physiciansa

Patient characteristics
Discharges attended

by NHSC alumni
Discharges attended
by other physicians All discharges

Sex

Male 37.6% 39.8% 39.7%

Female 62.4% 60.2% 60.3%

Race

Black 41.8% 30.7% 31.1%

White 55.9% 67.4% 67.0%

Other 0.8% 0.9% 0.8%

By payer

Medicare 32.8% 36.0% 35.9%

Medicaid 28.2% 19.0% 19.4%

Private insurance 26.9% 31.7% 31.5%

Self-pay, indigent 6.0% 6.8% 6.8%

Other payer 6.0% 6.4% 6.4%

Total discharges 15,201 372,846 388,047

Total physicians 135 3,473 3,608

aNHSC, National Health Service Corps.

Original Article

Southern Medical Journal • Volume 96, Number 8, August 2003 779



characterize practice location. The first was whether or not
the practice was located in a whole-county health-professions
shortage area (HPSA). The next two variables looked at
county characteristics. The percentage of blacks within South
Carolina counties varies from 7.6% to 67.6% (1996 data).
This variable was set to equal 1 if the county of the physi-
cian’s principal practice fell into the upper quartile for per-
centage of the black population. Counties were also charac-
terized by percentage of the population falling below the
poverty line, which ranged from 9.8% to 34.3% (1993 data);
it was set to equal 1 if the physician’s practice was located in
a county in the top quartile.

When practice choices were added to the model, NHSC

alumni no longer differed from their peers (OR, 1.64; 95%
CI, 0.97–2.76) (Table 5). Physicians in academic practice,
who worked in FQCHCs, or whose practices were located in
HPSAs or in counties with high concentrations of persons
living below the poverty level were more likely than other
physicians to fall into the highest quartile for the percentage
of their inpatient discharges funded by Medicaid. Personal
and specialty variables retained their significance. Thus, phy-
sicians who were female, black or other nonwhite race, and
younger were more likely than other physicians to fall into
the upper quartile for Medicaid participation. Pediatricians,
obstetrician-gynecologists, and family/general practice phy-
sicians were markedly more likely than other physicians to
fall into the highest quartile for Medicaid participation,
whereas internal medicine physicians were less likely to do so
(Table 5).

NHSC alumni physicians were more likely than other
physicians to have made practice type and location choices
associated with high Medicaid participation (Table 6). NHSC
alumni were significantly more likely than other South Caro-
lina physicians to be located in HPSAs or in counties with
high concentrations of poor and minority populations. They
were more than three times as likely to practice in a county
with 52% or more black population as were other physicians.
NHSC physicians were also more likely to practice in an
FQCHC, regardless of location. Of 33 FQCHC physicians
with inpatient discharges in 1998, 16 (48.5%) were NHSC
alumni (an additional 18 NHSC physicians were working in
FQCHCs that year as part of their obligated service; those
physicians were not included in this study). NHSC physicians
were more than twice as likely as other South Carolina phy-
sicians to practice in an HPSA, but approximately equally
likely to practice in an academic setting.

Discussion
During the past 25 years, the NHSC has helped under-

served communities gain access to practitioners and also has
helped individuals afford the cost of medical education. In
South Carolina, currently practicing physicians with past
NHSC service (3.7% of the total) are disproportionately
women and of minority heritage. Of all black physicians pro-
viding inpatient care in South Carolina in 1998, 19.2% were
NHSC alumni, as were 15.9% of other nonwhite physicians.
Consistent with NHSC recruiting, which is targeted toward
primary care, most physicians with prior NHSC participation
were practicing in primary care disciplines. This study ana-
lyzed whether former NHSC participants, either because of
the characteristics they possessed when recruited or because
of their experience in NHSC service sites, would treat rela-
tively more Medicaid patients in their practices than their
counterparts.

We found that South Carolina physicians’ personal char-
acteristics, regardless of NHSC service, were associated with

Table 4. Characteristics of physicians who were highly
engaged with Medicaid practice (>21.95%a of their
inpatient discharges were Medicaid funded) versus
those who were not highly engaged (<21.95% of their
inpatient discharges were Medicaid funded)a

High
Medicaid
(n � 671)

(%)

Low
Medicaid

(n � 2,345)
(%)

Total, all physicians 22.2% 77.8%

Sexc

Male 22.3% 77.7%

Female 37.2% 60.8%

Racec

Black 37.1% 62.9%

Other 34.9% 65.8%

White 23.5% 76.5%

Specialtyc

Primary care 35.7% 34.3%

Other 16.4% 83.6%

Location of medical educationb

South Carolina 23.3% 76.7%

South, other 27.9% 75.5%

Other U.S. 25.2% 31.8%

Foreign 32.3% 67.7%

Year of graduation from medical schoolc

1969–1977 21.8% 78.2%

1978–1983 25.6% 74.4%

1984–1988 23.0% 77.0%

1989� 29.5% 70.5%

NHSC experiencec

NHSC alumni 40.0% 60.0%

None 24.5% 75.5%

aCutpoint is the upper quartile for percentage of Medicaid patients among
all admissions by a physician. Fisher’s exact test used for 2 � 2 tables, �2

test for other tables.

bP � 0.05.

cP � 0.001.
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their willingness to work among low-income patients in ways
that would be anticipated, on the basis of previous research
(Table 5). Physicians of minority race1–4 were more likely to
be classified as high-Medicaid-participation physicians. Fe-
male physicians were also more likely to be classified as
high-participation physicians, perhaps because they have a
preference for salaried practice,11 which is offered by FQCHC
and academic practices.

In addition, specialty was related to a physician’s pro-
pensity to treat relatively more Medicaid patients. Primary
care physicians who served women and children were more
likely to fall into the highest quartile for Medicaid participa-
tion. Pediatricians and obstetrician-gynecologists were
heavily represented in the high-Medicaid-participation group.
Medicaid funds about half of all births in South Carolina.
Thus, obstetricians and pediatricians providing inpatient peri-

natal care would have to turn away significant portions of
their practices if they declined to accept Medicaid patients for
maternity services. According to 1995 census estimates,
54.8% of South Carolina children live at or below 200% of
the federal definition of poverty.12 Pediatricians and family
medicine physicians both provide children’s health services,
and both were more likely than those in other disciplines to
fall into the top Medicaid participation group. Internal med-
icine specialists generally limit their practices to adults and
therefore see a population more likely to be insured through
employer coverage or Medicare; thus, it is not surprising that
internists were less likely to be among physicians with a high
proportion of discharges funded by Medicaid.

NHSC physicians, as a result of recruiting combined with
self-selection, were more likely than other physicians to pos-
sess many of the personal characteristics associated with in-

Table 5. Variables related to whether a physician was highly engaged in Medicaid inpatient practice in 1998a

Variables

Model 1: Personal
characteristics,

NHSC participation
(OR, 95% CI)

Model 2: Personal
characteristics,

medical training,
NHSC participation

(OR, 95% CI)

Model 3: Personal
characteristics,

medical training,
NHSC participation,

practice choices
(OR, 95% CI)

Female sex 2.06 (1.70–2.51) 1.33 (1.05–1.67) 1.24 (0.98–1.57)

Black 1.53 (1.08–2.16) 1.76 (1.18–2.62) 1.65 (1.07–2.51)

Other nonwhite race 1.52 (1.16–1.97) 1.62 (1.12–2.33) 1.47 (1.01–2.16)

Period of graduationb 1.06 (0.98–1.13) 1.09 (1.00–1.17) 1.10 (1.01–1.19)

NHSC alumni 1.64 (1.11–2.39) 1.93 (1.18–3.13) 1.64 (0.97–2.76)

Medical education in South Carolina 0.74 (0.61–0.90) 0.79 (0.65–0.97)

Foreign medical graduate 1.44 (1.00–2.05) 1.36 (0.93–1.96)

Pediatrics 12.73 (9.44–17.32) 15.50 (11.38–21.27)

Family/general practice 1.96 (1.56–2.46) 2.05 (1.60–2.61)

Obstetrics/gynecology 9.04 (6.89–11.90) 10.84 (8.20–14.40)

Internal medicine 0.35 (0.24–0.50) 0.35 (0.23–0.50)

NHSC alumni, medical education in South Carolinac 0.21 (0.05–0.66) 0.20 (0.05–0.68)

Academic practice 5.36 (4.00–7.17)

Federally qualified community health center 4.28 (1.63–11.77)

County is HPSA 1.93 (1.32–2.80)

County high black populationd 0.42 (0.14–1.14)

County high poverty populatione 5.39 (2.02–15.79)

aNHSC, National Health Service Corps; HPSA, health-professions shortage area; OR, odds ratio; CI, confidence interval.

bYear of graduation is grouped into quartiles: 1 � 1969–1977, 2 � 1978–1983, 3 � 1984–1988, and 4 � 1989 or later.

cInteraction term; set to 1 if physician graduated from a South Carolina school and participated in NHSC.

dSet to 1 if county of practice falls into the top quartile in South Carolina for % population that is black.

eSet to 1 if county of practice falls into the top quartile in South Carolina for % population that is below the poverty level.

Statistics for Model performance (–2 log likelihood):

Model 1, �2 � 98.098 with 5 df (P � 0.0001).

Model 2, �2 � 717.968 with 12 df (P � 0.0001). Difference between Models 1 and 2: �2 � 619.870 with 7 df, P � 0.0001.

Model 3, �2 � 888.198 with 17 df (P � 0.0001). Difference between Models 2 and 3: �2 � 170.230 with 5 df, P � 0.0001.
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creased acceptance of Medicaid patients: female sex, non-
white race, and primary care specialty. Multivariate analysis
techniques cannot totally compensate for the lack of random-
ization; however, when these personal characteristics were
held constant, NHSC alumni were almost twice as likely to be
high-Medicaid-participation providers as were their peers
(OR, 1.93; 95% CI, 1.18–3.13).

Physicians choose their patients through the selection of
practice type and location. NHSC physicians in South Caro-
lina were much more likely than others to locate in rural
communities and in communities in which large portions of
the population lived in poverty. They were also more likely
than other physicians to practice in FQCHC environments,
which accept disproportionately large numbers of low-income
patients. After adjusting for practice type and setting, a phy-
sician’s prior NHSC experience was no longer independently
associated with whether he or she would fall into the top
quartile for Medicaid participation.

This study has multiple limitations, stemming from the
data on which it was based. First, the study only examined
inpatient care provided within the state of South Carolina.
South Carolina is demographically typical of the South, and
particularly of the South’s rural areas. South Carolina has a
large black population, and 30 of its 46 counties are whole-
county HPSAs. Conditions for physician practice in South
Carolina, such as inpatient Medicaid reimbursement levels,
may not be generalizable to the whole United States, how-
ever. In addition, the number of NHSC alumni physicians

was relatively small (n � 135). Second, the study population
of physicians was limited to those in inpatient practice in
1998. Physicians whose practices did not include hospital
care were excluded. Inpatient care is an important element of
health care, but does not constitute the entire spectrum of
care. Third, the NHSC physicians studied were those who
practiced in South Carolina, having chosen either to remain in
the state or to move to the state after NHSC service. Physi-
cians who completed NHSC service and moved to other states
or who never elected to practice in South Carolina may have
had different practice patterns than the individuals studied.
Fourth, the study did not examine the type of program (schol-
arship versus loan repayment) through which the physician
was recruited for NHSC service. From a policy point of view,
information on the initial recruitment mechanism would have
been desirable. Finally, the study did not attempt to identify
physicians who might have participated in community service
at medically needy sites or communities as part of a state-
based scholarship or loan repayment programs, rather than
NHSC. Such state programs have grown since the mid-1980s
to nearly equal the NHSC in terms of the number of providers
supported.13 Omission of state-based program participants
biases the study in a conservative direction, making it less
likely that differences between NHSC alumni and other phy-
sicians would be detected.

Despite these limitations, the study has the important
strength that it is based on observed behavior (patients treated)
rather than on self-reported practice patterns or current geo-
graphic location. As noted earlier, physicians tend to overes-
timate slightly the proportion of vulnerable individuals among
their patients.3 In addition, this study encompassed the entire
physician and hospital-patient population within a single state
for a year. It was thus able to capture physician behaviors in
urban and rural settings.

The dual role of the NHSC has been described as assist-
ing medically needy communities to obtain service and se-
lecting practitioners who will remain in those communities.14

Although NHSC alumni may not remain in the sites to which
they were originally assigned, they choose to work in practice
settings that provide services to poor and medically under-
served persons. NHSC physicians were more likely to prac-
tice in whole-county rural HPSAs, in counties with signifi-
cant minority populations, and in counties with relatively
poor populations. NHSC alumni make significant contribu-
tions to care in rural areas, but this study indicates the extent
to which their practices also contribute to access to care for
low-income patients in general, by their willingness to care
for Medicaid patients.

FQCHC administrators and others recruiting for prac-
tices serving rural or urban low-income populations should
consider targeting recruiting toward NHSC participants and
alumni. A previous study found that NHSC physicians com-
pleting service obligations were more likely than other phy-
sicians to leave the FQCHC at which they were employed.15

Table 6. Practice locations and practice types of
National Health Service Corps alumni and other South
Carolina physiciansa

County characteristics
NHSC

alumni (%)
Other

physicians (%)

Poverty quartileb

�14.4% 26.7 38.6

14.4–18.4% 31.1 26.3

18.46–24.1% 28.9 31.4

�24.1% 13.3 3.7

Black population quartileb

�24.7% 34.9 42.2

24.7–37.5% 28.9 28.5

37.6–51.9% 27.4 25.8

�51.9% 11.8 3.5

Practice characteristics

In HPSAb 12.6 5.1

FQCHCb 11.9 0.5

Academic 5.2 7.0

aNHSC, National Health Service Corps; HPSA, health professions shortage
area; FQCHC, federally qualified community health center.

bP � 0.001 as measured by �2 (2 � 4 tables) or Fisher’s exact test (2 � 2
tables).
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Physicians were described as leaving, however, if they left a
specific center; the authors did not determine whether phy-
sicians who left subsequently entered a different center. Our
study indicates that NHSC alumni were more likely than
others to be in FQCHC practice.

The South Carolina physicians studied had been out of
medical school for as long as 30 years, and presumably most
were many years past their NHSC service. Former NHSC
physicians differed from others in their willingness to work
with the Medicaid population, principally by choosing to prac-
tice in settings where such patients are encountered. At least
three alternative explanations can be offered for this behav-
ior. First, the NHSC procedures for recruiting physicians may
have identified persons with a desire to work in primary care
settings with all kinds of patients across their career. Alter-
natively, a physician’s willingness to accept an NHSC obli-
gation, thus committing to several years of working with
needy populations, may be linked to personality traits asso-
ciated with continuing in such practice. Finally, the experi-
ence gained in NHSC settings may demonstrate that care for
low-income populations is not financially crippling. It is likely
that all three of these factors—background, willingness, and
experience—shape present practice patterns.

Conclusions
In a population of practicing physicians, none of whom

was currently obligated to NHSC service, a history of such
service was linked to subsequent acceptance of Medicaid pa-
tients. Whether NHSC service selected for, reinforced, or failed
to discourage physicians who are willing to treat Medicaid
patients, or was simply irrelevant to postservice practice, can
never be definitively demonstrated. Absence of randomiza-
tion limits our ability to draw firm conclusions. Nonetheless,
it is our perception that NHSC loans and service obligations
are beneficial. NHSC service facilitates medical education for
individuals who might otherwise lack the financial means to
achieve it. It is noteworthy that 20% of the nonwhite physi-
cians in South Carolina were educated using this mechanism.
In the short term, NHSC service places practitioners in needy
communities across the nation. We believe that such service

may have educational benefits similar to those offered by
rural residency tracks, exposing physicians to practice with
underserved populations early in their careers.
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