
SOMETIMES
LESS ISMORE.

Especially when it comes to surgery. 
Robotic procedures mean less pain, less 

scarring, and less recovery time.
leaders in da Vinci surgery, responsible for this 

country’s first robot-assisted mitral valve repair in 

2000. Since then, the hospital and university have 

trained more than 1,000 surgeons from around 

the globe to use the da Vinci robot. Today, we are 

expanding our advanced robotics program to 

include general surgery, gynecology and urology, 

particularly for prostate cancer.

Surgery is always a major step. But with da Vinci, 

you could find yourself stepping more quickly back 

into yourown life, andall the things that truly matter.

Is the da Vinci right for you? To learn more 

about this minimally invasive surgical option, visit 

www.roboticsurgery.uhseast.com.

Surgery doesn’t always have to mean putting 

your whole life on hold. With the da Vinci®

Surgical System, you should have less pain and 

fewer side effects following your procedure–

which means that you can get home, and back 

to your family and your life, a whole lot faster.

The da Vinci is an advanced surgical tool that 

allows our skilled physicians to perform complex, 

delicate procedures with unmatched precision 

through very small incisions–a monumental 

difference from standard open surgeries. Cardiac 

surgeons at Pitt County Memorial Hospital in 

Greenville, in conjunction with the Brody School 

of Medicine at East Carolina University, are 
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In 1983 the North Carolina General Assembly chartered the North Carolina Institute of Medicine as an independent,

nonprofit organization to serve as a nonpolitical source of analysis and advice on issues of relevance to the health of
North Carolina’s population.The Institute is a convenor of persons and organizations with health-relevant expertise, a
provider of carefully conducted studies of complex and often controversial health and health care issues,and a source
of advice regarding available options for problem solution.The principal mode of addressing such issues is through the
convening of task forces consisting of some of the state’s leading professionals, policy makers, and interest group
representatives to undertake detailed analyses of the various dimensions of such issues and to identify a range of
possible options for addressing them.

The Duke Endowment
The Duke Endowment, headquartered in Charlotte, NC, is one of the nation’s largest private foundations.

Established in 1924 by industrialist James B. Duke, its mission is to serve the people of North Carolina and South
Carolina by supporting programs of higher education, health care, children’s welfare and spiritual life. The
Endowment's health care grants provide assistance to not-for-profit hospitals and other related health care
organizations in the Carolinas. Major focus areas include improving access to health care for all individuals,
improving the quality and safety of the delivery of health care,and expanding preventative and early intervention
programs. Since its inception, the Endowment has awarded $2.2 billion to organizations in North Carolina and
South Carolina, including more than $750 million in the area of health care.
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Tarheel Footprints in Health Care
Recognizing unusual and often unsung contributions of individual citizens who have made 

health care for North Carolinians more accessible and of higher quality

Recognizing
Daniel Stroup, MD

Hayesville, NC

When the National Health Service Corps was established in 1968, its goal was
to recruit enthusiastic physicians to practice in remote and underserved
areas. The expectation was that they would find their missions in these rural
places and remain there as community doctors. That ideal outcome was not
often achieved but there is at least one example of an ideal outcome in western
North Carolina in the hills above Lake Chatuge.

In 1982 Dan Stroup came to North Carolina as a National Health Service Corps
scholar. He had just finished his family medicine residency in Waukesha,
Wisconsin and was recruited by the North Carolina Office of Rural Health to a
practice in Hayesville in Clay County. Twenty-five years later Dr. Stroup is still
there but he’s much more than the “town doc.”He is the leader of a progressive
and modern medical practice of 3 physicians,a nurse practitioner,and a physician
assistant serving the local hospital, a nursing home, and the citizens of Clay
and Cherokee counties.

The Chatuge Family Practice,which has offices in Hayesville in Clay County and
Murphy in Cherokee County, is known for its progressive outlook and early

adoption of quality-enhancing technology. The practice has an electronic medical record system that links into
the PPRNET quality management system, a regional system of disease management and care coordination.This
dedication to keep up with the latest in medical care is one of the characteristics of Dr. Stroup who combines
old-fashioned community care with the best and latest medical information and the mechanisms to apply that
information to care.

Dr. Stroup supports the local schools and their sports teams in both Clay and Cherokee counties as well as taking
care of patients in the local nursing home, acting as medical director of the office, and taking call for the hospital
in Murphy.He also has served an 11-year stint as county medical examiner and currently is on the Murphy Hospital
Authority Board. These supporting roles are done to enhance the scope and quality of the primary care practice
and are done on a voluntary basis. Even with all this, Dr.Stroup still has time for kayaking the Ocoee River in nearby
Tennessee.

The people who work with Dr. Stroup see him as a “firm but fair” leader who treats everyone equally—patients
and staff alike. He acts as the supervising physician for a nurse practitioner, Judith Wikstrom, who has been
with the practice for 12 years and a physician assistant, John Tucker, who joined the practice in 2004. Dr. Stroup
was instrumental in recruiting his physician colleagues to the community. Dr. Theresa Heavner came in 1990
and Dr. Matthew Molison, another National Health Service Corps scholar, arrived in 1997. Both have found a
permanent home in Cherokee County.

Dan Stroup is a model for how the National Health Services Corps can work. But it requires special people with
dedication and the drive to build up as well as just “fill-in” a place. It also requires the support and assistance of
organizations like the NC Office of Rural Health and Community Care which brought Dr.Stroup together with the
people of Hayesville as well as the support of colleagues and patients to make rural primary care in the North
Carolina mountains a leader in quality.

The editors of the North Carolina Medical Journal are pleased to recognize Dr. Daniel Stroup for his service and
dedication to provide access to quality health care in rural North Carolina.

Daniel Stroup, MD
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Abstract

Objective: Postpartum depression occurs in 13% of women after delivery, making it one of the most common puerperial complications.
The purpose of the study was to examine: (1) the extent to which obstetricians/gynecologists and family physicians report discussing depression
and other psychosocial issues during postpartum visits and (2) how physician specialty and gender are related to whether physicians report
discussing depression and other psychosocial issues with patients during postpartum visits.

Methods: A survey was sent to a random sample of 600 obstetricians/gynecologists and 600 family practitioners in North Carolina.
Principal Findings: The overall response rate was 42%. Forty-six percent of the responding physicians (N=228) reported that they

had seen women for postpartum visits during the past 3 months. Of physicians conducting postpartum visits within this time period, 43%
of physicians were almost certain to ask whether the woman felt down, depressed, or hopeless and 27% were almost certain to ask about
the woman’s interest in her usual activities. Seventy-nine percent of physicians stated that they were unlikely to use a formal screen for
depression. Obstetricians/gynecologists were less likely to ask about a woman’s social support network (OR=0.33, 95% CI=0.14, 0.75),
to ask about her relationship with her partner (OR=0.40, 95% CI=0.18, 0.87), and to use a formal depression screen (OR=0.16, 95%
CI=0.04, 0.57) than family practitioners.

Limitations: The study only examined physician self-report of the extent to which they communicated about different issues with
women during postpartum visits.

Conclusions: Communication about depression and related psychosocial issues during postpartum visits is substantially limited, likely
contributing to the underdiagnosis of this common disorder.

Physician Reported Communication About Depression
and Psychosocial Issues During Postpartum Visits

Betsy Lynn Sleath, PhD; Naveen Thomas, MD, MHP; Elizabeth Jackson, PhD; Suzanne L. West, PhD;
Bradley N. Gaynes, MD, MPH

ARTICLE

Betsy Lynn Sleath, PhD, is an associate professor in the School of Pharmacy and a research associate at the Cecil G. Sheps Center for
Health Services Research at the University of North Carolina at Chapel Hill. She can be reached at Betsy_Sleath@unc.edu or CB 7590,
Chapel Hill, NC 27599-7590.

Naveen Thomas, MD, MHP, is a medical officer, specialist scale, at Hutt Hospital in Lower Hutt, New Zealand.

Elizabeth Jackson, PhD, was a research associate at the time this research was conducted at the Cecil G. Sheps Center for Health
Services Research at the University of North Carolina at Chapel Hill.
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Background

he most recent estimates suggest that 13% of women
have postpartum depression after delivery.1 Yet it is only

during the routine postpartum visit that occurs approximately
4 to 6 weeks after delivery when postpartum depression can be
detected. Women may not readily discuss depression with their
providers. Therefore, detection depends on whether the health

care provider asks about the woman’s emotional and psychological
well-being to elicit indicators of postpartum depression. Very
little is known about the interaction of providers and patients
during postpartum visits, especially with regard to emotional or
social support content. In a recent study of obstetrician-patient
interactions during the prenatal period, Roter and colleagues2

noted that most of the communication was predominantly 
biomedical with little psychosocial or social discussion. 

T
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One of the only studies that assessed general practitioners’
beliefs about what should be discussed during postpartum visits
was conducted in Australia.3 Seven hundred and fifteen general
practitioners responded (70% response rate) to a survey that
asked about physical symptoms such as urination and back
problems rather than psychosocial ones. Despite the focus on
physical problems, 88% of practitioners believed that the
mother’s feelings should be discussed during postpartum visits
and 49% believed that the woman’s relationship with her partner
should be discussed. The researchers did not specifically ask
whether the providers felt the woman’s social support network
should be discussed, whether they discussed depression or
anhedonia (loss of interest in usual activities), or whether they
used a depression screener during postpartum visits.

Previous studies have found that the following psychosocial
factors are related to whether women develop postpartum
depression: (a) lack of adequate social support,4-6 (b) being a
single parent,7-9 (c) marital instability,6,10,11 and (d) stressful life
events.6,8,12,13 If physicians took the time to ask women about
these areas and about the women’s emotions and feelings during 
postpartum visits, they could potentially identify and help
those women who already have or are at risk of developing
postpartum depression.

To our knowledge, no prior study conducted in the United
States has examined the extent to which either family practitioners
or obstetricians/gynecologists report discussing psychosocial
issues with women during postpartum visits. Examining whether
there are differences in communication about psychosocial issues
during postpartum visits by physician specialty could help target
efforts to where they are most needed. Furthermore, examining
whether there are differences in communication about psychosocial
issues during postpartum visits by physician gender could also
help tailor efforts. Gunn et al3,14 surveyed 1104 Australian general
practitioners and found that female general practitioners were
3.7 times more likely to provide postpartum care than male 
general practitioners. Roter et al2 examined communication
between obstetricians and their patients, and they did not find
gender differences in physician discussion of social and emotional
adjustment during prenatal visits. However, the researchers did
not specifically examine whether depression or other specific
psychosocial issues (eg, relationship with partner, social support
network) were discussed. The researchers found that only 8.6%
of male physicians and 7.3% of female physicians discussed
social adjustment, and 3.4% of male and 1.7% of female physi-
cians talked about emotional adjustment. 

Therefore, the purpose of the current study was to examine:
(1) the extent to which obstetricians/gynecologists and family
physicians report discussing depression and other psychosocial
issues during postpartum visits and (2) how physician specialty
and gender are related to whether physicians report discussing
depression and other psychosocial issues with patients during
postpartum visits.

Methods

We developed a data collection instrument using information
derived from a literature search focusing on surveying physicians
about depression or postpartum depression and communication
about depression or postpartum depression.2,3,15,16 The survey was
targeted toward determining physician attitudes and experiences
in providing postpartum care.3,15,16 Some questions were modified
from other studies and new questions were added. After obtaining
IRB approval, the survey was pretested on 7 physicians (3 family
practitioners and 4 obstetricians/gynecologists), and their 
suggestions were used to develop a final version of the survey. 

The survey was sent to a random sample of obstetricians/
gynecologists and family practitioners licensed in the state of
North Carolina. They were identified from the 2002 North
Carolina Physicians Database (NCPD) which is maintained by
the North Carolina Medical Board. Information for a random
sample of 600 obstetricians/gynecologists and 600 family 
practitioners was obtained from the NCPD, including physician
name, address, specialty, practice setting, birth date, date of
medical school graduation, and demographic information. A
second mailing of the survey was sent to nonresponders
approximately 3 weeks after the first mailing was sent. All 
identifiers were destroyed after the second mailing.

The first question of the survey asked whether the physicians
had seen women for postpartum visits during the last 3 months.
If physicians answered no, they were asked to stop and return
the survey at that point.

Measurement

There were two sources of variables used in this study, the
NCPD and the survey. Physician specialty (family practice or
obstetrics/gynecology), gender, age, years of experience, and race
were obtained from the NCPD. Physician gender and specialty
were measured as dichotomous variables. Physician age and
years of experience were measured as continuous variables.
Physician race was originally measured as a categorical variable
(white, Hispanic, African American, American Indian/Alaskan
native, Asian/Pacific Islander, other) but was recoded into a
dichotomous variable (white, nonwhite) because the majority
of physicians were white. As physician age and years in practice
were highly related (Pearson correlation coefficient = 0.96,
p<.001), only physician age was included in the analyses.

The variables that examined physician likelihood of discussing
psychosocial and other issues with women during postpartum
visits were obtained from the survey. We asked about psychosocial
and nonpsychosocial issues so that the physicians would not know
that our main focus was communication about psychosocial
issues. The physicians were asked on a 4-point Likert scale how
likely (unlikely, somewhat likely, very likely, almost certain) they
were to discuss 11 different areas with women during postpartum
visits. The 11 areas were: (a) breastfeeding, (b) interest in her usual
activities (anhedonia), (c) exercise patterns, (d) diet, (e) feeling
down, depressed, or hopeless, (f) relationship with her partner, (g)
social support network, (h) sleeping patterns, (i) job/work, 



(j) using a formal tool to screen for depression, and (k) sexual
functioning. Of note, either anhedonia (b) or depressed mood
(e) is a required core element of a postpartum depression diagnosis.
For analysis purposes, the 11 variables were recoded into
dichotomous variables (unlikely or somewhat likely versus very
likely or almost certain).

Analysis

Descriptive statistics were calculated for physician 
characteristics. We compared responding and nonresponding
physicians by gender, age, race, and specialty using chi-square
or t-tests. We then compared physicians who did see women for
postpartum visits during the last 3 months to those who did not
by gender, age, race, and specialty using chi-square or t-tests.
Our remaining analyses included only those physicians who
reported seeing women for postpartum visits during the last 3
months. Descriptive statistics were calculated for physician
reports of how likely they were to communicate about certain
issues during postpartum visits. Next, the bivariate relationships
between the variables were examined using t-tests, chi-square
statistics, and Fisher’s exact tests. Multivariable logistic regression
techniques were run to predict how physician gender, age, race,
and specialty influenced whether physicians reported being
almost certain or very likely to ask about depression, anhedonia,
a woman’s social support network, the woman’s relationship
with her partner, job/work, and sleeping patterns and whether
physicians used a formal screening instrument to assess for
depression. All analyses were conducted by the first author
(Betsy Lynn Sleath). 

Results

A total of 1200 physicians were sent surveys with postage-paid
return envelopes. Sixteen were returned as undeliverable (2
obstetricians/gynecologists and 14 family practitioners). The
response rate for obstetricians/gynecologists was 43% compared
to 40% for family practitioners. The overall response rate for both
specialties was 42% (N = 491). Responding and nonresponding
physicians did not differ significantly by gender, age, or race. 

A total of 228 of the 491 (46%) responding physicians
reported that they had seen women for postpartum visits during
the past 3 months. Female physicians were significantly more
likely to report seeing women for postpartum visits during the
past 3 months than male physicians (56% versus 42%; Pearson
chi-square = 8.55, p = 0.003). Obstetricians/gynecologists were
significantly more likely to report seeing women for postpartum
visits during the past 3 months than family practitioners (74%
versus 16%; Pearson chi-square = 168.56, p < 0.000). Female
physicians who responded to our survey were not significantly
more likely to be obstetricians/gynecologists than male physicians.
Younger physicians were significantly more likely to report seeing
women for postpartum visits during the last 3 months than
older physicians (t-test = 6.08, p <0.000). Table 1 presents the
characteristics of the physicians who reported seeing women
for postpartum visits during the past 3 months.

Table 2 illustrates how likely these physicians were to 
communicate about depression and psychosocial and other issues
during postpartum visits. Forty-three percent of physicians were
almost certain to ask about the woman feeling down,
depressed, or hopeless and 27% were almost certain to ask
about the woman’s interest in her usual activities. Twenty 
percent of physicians were almost certain to ask the woman
about her relationship with her partner and 16% of physicians
were almost certain to ask the woman about her social support
network. Seventy-nine percent of physicians stated they were
unlikely to use a formal screen for depression.

We found no differences by physician race, gender, age, or
specialty in whether physicians were very likely or almost certain
to ask versus somewhat likely or unlikely to ask the woman
about feeling down, depressed, or hopeless or whether they
were to ask about her interest in her usual activities (results not
shown). 

Table 3 presents the multivariable logistic regression results.
Obstetricians/gynecologists (46%) were significantly less likely
to be almost certain or very likely to ask about a woman’s social
support network than family practitioners (75%; OR=0.33,
95% CI=0.14, 0.75). Obstetricians/gynecologists (49%) were
significantly less likely to be almost certain or very likely to ask
about the woman’s relationship with her partner than family
practitioners (68%; OR=0.40, 95% CI=0.18, 0.87).
Obstetricians/gynecologists (4%) were significantly less likely
to be almost certain or very likely to use a formal tool to screen
for depression than family practitioners (14%; OR=0.16, 95%
CI=0.04, 0.57).
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Table 1.
Characteristics of Responding Physicians Who
Treated Women for Postpartum Visits During
the Past Three Months

Percentage (N)
Age

26 - 41 53.9 (123)
42 - 56 40.0 (91)
57 - 71 6.1 (14)

Sex
Female 37.3 (85)
Male 62.7 (143)

Race
White 82.9 (189)
Nonwhite 17.1 (39)

Practice type
Obstetrics 84.2 (192)
Family practice 15.8 (36)

Sample Demographics (N = 228)
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When examining nonpsychosocial issues, we found that
male physicians (68%) were significantly less likely to be almost
certain or very likely to ask about a woman’s job/work than
female physicians (86%; OR=0.38, 95% CI=0.17, 0.85).
Nonwhite physicians (59%) were significantly less likely to be
almost certain or very likely to ask about a woman’s job/work
than white physicians (78%; OR=0.28, 95% CI=0.12, 0.62).
Nonwhite physicians (49%) were significantly less likely to be
almost certain or very likely to ask about a woman’s sleep patterns
than white physicians (68 %) (OR=0.38; 95% CI=0.18, 0.79).

Discussion

Postpartum depression occurs in more than 1 out of every
10 women who have a baby. It is an important problem that

can have effects on both the baby and the mother. One of the
key places where postpartum depression can be recognized and
diagnosed by a health care professional is during a woman’s
routine postpartum visit. We found that 43% of physicians
stated that they were almost certain to ask about the woman
feeling down, depressed, or hopeless and just 27% were almost
certain to ask about the woman’s interest in her usual activities.
These are two of the core symptoms of depression, at least one of
which is required for the diagnosis of major depressive disorder.
Assessing women for depression is an essential part of postpartum
care.

Less than 6% of physicians stated that they were very likely or
almost certain to use a formal depression screening instrument
during postpartum visits. Physicians might consider using a
brief depression screen among women during postpartum visits

Table 2.
Physician Reports of How Likely They Were to Communicate About Depression and Psychosocial
and Other Issues During Postpartum Visits (N=228)a

Unlikely Somewhat likely Very likely Almost certain
Percent (N) Percent (N) Percent (N) Percent (N)

Ask the woman about…

Breastfeeding 0 (0) 2.6 (6) 12.7 (29) 84.2(192)

Feeling down, depressed, or hopeless 4.4 (10) 20.2 (46) 31.6 (72) 43.4 (99)

Job/work 10.5 (24) 14.5 (33) 35.1 (80) 39.0 (89)

Sleeping patterns 11.8 (27) 23.7 (54) 32.5 (74) 32.0 (73)

Interest in her usual activities 14.5 (33) 30.3 (69) 27.6 (63) 27.2 (62)

Sexual functioning 12.7 (29) 28.9 (66) 34.2 (78) 23.7 (54)

Relationship with her partner 12.7 (29) 36.0 (82) 31.6 (72) 19.7 (45)

Exercise patterns 10.1 (23) 37.3 (85) 32.9 (75) 19.3 (44)

Diet 16.2 (37) 34.6 (79) 31.6 (72) 17.1 (39)

Social support network 18.4 (42) 30.3 (69) 34.6 (79) 15.8 (36)

Use a formal tool to screen for depression 79.4 (181) 14.9 (34) 2.2 (5) 3.1 (7)
aEach row does not add to 228 due to missing data for certain items

Table 3.
Multivariable Logistic Regression Results Predicting Whether Physicians Were Almost Certain or
Very Likely to Ask About Social Support, Relationship with Partner, Job/Work, Sleeping Patterns,
and Use of a Formal Depression Screen (N=228)

Variable Social Partner Job/work Sleep Depression 
support screen

OR, 95%CI OR, 95%CI OR, 95%CI OR, 95%CI OR, 95%CI

Physician age 0.99 (0.95, 1.01) 1.01 (0.98, 1.04) 0.98 (0.95, 1.02) 0.97 (0.94, 1.00) 1.02 (0.95, 1.10)

Physician gender-male 0.57 (0.31, 1.06) 0.84 (0.46, 1.55) 0.38 (0.17, 0.85)* 0.77 (0.40, 1.47) 4.21 (0.78, 22.83)

Specialty-
obstetrics/gynecology 0.33 (0.14, 0.75)** 0.40 (0.18, .87)* 0.36 (0.12, 1.13) 1.46 (0.68, 3.13) 0.16 (0.04, 0.57)**

Physician race-
nonwhite 0.86 (0.41, 1.81) 0.74 (0.36, 1.51) 0.28 (0.12, 0.62)** 0.38 (0.18, 0.79)** 1.07 (0.20, 5.74)
* p<0.05, ** P<0.01
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so that problems are identified early and treatment initiated if
appropriate. For example, the 9-item Patient Health
Questionnaire is an easy to use depression screening instrument
that has been successfully used in primary care and obstetrical
settings; the Edinburgh postnatal depression scale17,18 is another
option. 

In addition to screening for depression, it is also important
that women who screen positive for depression have access to
appropriate systems to receive treatment. This may include
practices referring women to mental health professionals in
their area if they do not have a mental health specialist as part
of their practice. Future research should examine the extent to
which practices have systems in place to treat women with
postpartum depression.

Physician demographics were not significantly related to
whether physicians reported being very likely to almost certain
to ask about depression or anhedonia. However, there were
some interesting differences by specialty. Family practitioners
were more likely than obstetricians/ gynecologists to report asking
women about social support and their relationships with their
partners and they were more likely to report using a depression
screener. Perhaps this is due to differences in educational training
or differences in the amount of time spent with patients. Future
work should explore why there might be differences between

family practitioners and obstetricians/gynecologists in discussing
psychosocial issues.

The study was limited in that we only examined physician
self-report of the extent to which they communicated about 
different issues with women during postpartum visits. Future
research should compare physician self-reported communication
to actual care, as documented through audio tapes or other
research methods. The study was also limited in that only 42%
of physicians responded and responding physicians might have
been more interested in these issues. Another limitation is that
social desirability bias may have led to overestimates of physician
self-report practices. 

Despite the limitations, the study provided new information
on the extent to which physicians report discussing different
psychosocial issues with women during postpartum visits.
Postpartum visits are one of the key places where postpartum
depression can be recognized and treated. Providers should
consider asking all patients at their postpartum visits about
depression, anhedonia (loss of interest in usual activities),
and risk factors for postpartum depression (social support,
relationship with partner). Providers should also consider
using a brief depression screen during postpartum visits so that
problems are identified early and treatment is initiated if 
appropriate.  NCMJ
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Carolina Division of Public Health, the North Carolina Dental Society, the North Carolina Health Care Facilities
Association, and The Carolinas Center for Medical Excellence.The Journal is available by subscription to others.

For guidance on manuscript preparation, authors should consult the “Author Guidelines,” which can be found
at www.ncmedicaljournal.com.

Call for Papers

Unsolicited manuscripts containing original material are accepted for consideration if neither the article nor
any part of its essential substance, tables, or figures has been or will be published or submitted elsewhere before
appearing in the Journal.

All unsolicited manuscripts submitted for peer-review must contain a brief structured abstract including the
following (when relevant): Objective; Study Design; Data Source(s)/Study Setting; Data Collection Methods;
Intervention; Principal Findings; Limitations; Conclusions; Relevance. Papers submitted without a structured
abstract may be considered incomplete and returned to the author.

Submit a cover letter and the article (via e-mail attachment) containing the double-spaced text, preferably in
Microsoft Word.The letter should indicate that the article is not under consideration for publication elsewhere and
has not previously been published in any form.

For more information visit our web site: http://www.ncmedicaljournal.com/guideline.shtml
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5501 Fortunes Ridge Drive, Suite E 
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INTRODUCTION

Policy Forum:
Primary Care and Specialty Supply in North Carolina

Many of us have had the experience of wanting to see a doctor or a primary care practitioner as soon
as possible but are told we have to wait for an appointment. Sometimes that wait is many days, even
weeks. The ability to see a health care practitioner “on demand” is as much a function of their local
availability as it is a problem with the overall supply of practitioners in the state. For individuals seeking
care of a certain type or in a certain geographic region of the state, getting to see the doctor or any health
care professional for a nonurgent problem can be even more difficult. These delays can have consequences
for an individual’s health.

North Carolina, along with the rest of the nation, is beginning to experience a situation where the
availability of practitioners is becoming tighter. Some parts of the state have had a chronic undersupply
of physicians and other primary care professionals, and there is evidence that we will soon experience
regional shortages for some specialists. The good news is that North Carolina, as a whole, currently has
what most would consider a sufficient number of practitioners on a population basis. However, there are a
few exceptions, specifically in the areas of child psychiatry and in some rural and low-income communities.
These conditions exist in places not too distant from cities with some of the highest concentrations of
physicians in the entire nation.

What has become apparent, given the lack of any appreciable growth in the number of doctors
trained in the United States, is the fact that we will not be bringing in as many physicians as we have
in the past. This pattern is especially problematic because our population continues to grow, age, and
face a higher incidence of chronic disease. North Carolina is one of the fastest growing states in the
nation. However, the supply of practitioners is not expected to increase at the same rate. We also expect
that demand for services will grow very quickly as the baby-boom generation reaches the age when need
for care rises rapidly. The physician population also is aging, and many practitioners will be preparing
to retire in the next two decades. 

In response to these trends that have emerged over the past 3 years, a group of North Carolina health
policy experts, government officials, health care providers, and businesses formed a task force to evaluate
strategies for ensuring the state’s ability to meet our health care needs under these conditions. The nature
of the problem itself presents a challenge. Practitioners are working more efficiently and they can be
even more efficient with the advent of new technology and the expansion and sharing of roles and skills
within and across disciplines and professions. Thus, the issue may not be one of simply supply and
demand or need for practitioners, but of organization and policy. This issue of the North Carolina
Medical Journal highlights the perspectives of a number of individuals who participated in the North
Carolina Institute of Medicine’s Task Force on Primary Care and Specialty Supply. 

The commentaries in this issue highlight a range of opportunities for improving future access to
care. Some of the strategies include increasing the supply of underrepresented minority practitioners,
expanding clinical rotation and residency opportunities for medical and health professional students,
developing new models of care, and targeting funding to programs that support putting practitioners
in underserved areas of the state or in shortage specialties. 

We hope these commentaries illuminate the primary care and specialty supply challenges facing North
Carolina and present tangible strategies for improvement. Clearly, no single strategy will sufficiently
address our future concerns. However, if we implement a number of different strategies and take action
now, we have the opportunity to make a difference in reducing future shortages. We should encourage our
policy makers to heed the warning signals and support policy changes that could greatly benefit the future
health of North Carolinians.

Thomas C. Ricketts III, PhD, MPH Kristen L. Dubay, MPP
Editor-in-Chief Managing Editor
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rowth in the overall population, and particularly growth
among older adult populations, will have significant

implications for North Carolina’s health care system. The state’s
population is expected to grow by 39% over the next 25 years
(July 2005-2029). The population of older adults age 65 or
older is expected to grow more quickly, by 107% during the
same time period, and the cohort of adults age 75 or older will
grow by 100%.1 On average,
people make approximately 3
visits per year to a physician’s
office or clinic. However, visit
rates vary by age: in 2003,
25-34 year olds made 2.3
annual visits to a physician’s
office or clinic, whereas 65-74
year olds made 6.2 visits and
75-84 year olds made 7.3
visits.2 In addition to rapid
growth among older adult
populations, North Carolina
is experiencing growth in
the number of people with
chronic illnesses.a,3 These 3
factors—growth of the
overall population, aging of the population, and increased
prevalence of chronic illnesses—will create increased demand
on the health care system. Within 25 years, the confluence of

these factors will create a perfect storm of health care need.
Absent any meaningful change in production or retention, the
supply of health care practitioners will not grow sufficiently to
meet this need. 

Physicians, physician assistants (PAs), nurse practitioners
(NPs), and certified nurse midwives (CNMs) comprise the health
care workforce needed to diagnose and treat individual patients.

Having access to these 
practitioners contributes to
the overall well-being of
our population. While the
exact relationship of overall
practitioner supply to 
population health measures
is disputed,4 specific 
contributions of physicians,
PAs, NPs, and CNMs to
individual health is not in
doubt. The consequences
of not being able to see
health care practitioners
when needed are clear.
Studies have shown people
with less access to medical

care live shorter lives, with more disability and lower productivity.5

No one currently knows the optimal number of or type of
practitioners needed to optimize population health. Yet, by

Weathering the Practitioner Workforce Shortage

Pam Silberman, JD, DrPH; E. Harvey Estes Jr., MD; Kristen L. Dubay, MPP; Mark Holmes, PhD
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a Between 1987 and 2002, there was a significant increase in the treated disease prevalence of certain chronic diseases such as 
cerebrovascular diseases (161% increase); kidney problems (99% increase); pulmonary conditions (90% increase); diabetes (64%
increase); the presence of abnormal or elevated lipids (fatty molecules) in the blood (437% increase) with cholesterol being most 
common; and certain back problems (78%).



most measures, North Carolina has neither too many nor too
few physicians. North Carolina had 20.7 physicians to every 
10 000 people in 2005, which is slightly less than the national
average. If nothing is done to change the supply of practitioners
in North Carolina, the ratio of physicians-to-population is
expected to decline by 8% by 2020 and by 21% by 2030. The
ratio of all practitioners-to-population, including PAs, NPs,
and CNMs, is expected to drop between 2% and 13% by 2030. 

The practitioner workforce shortage is not only a problem
North Carolina will face in the future; practitioner shortages
currently exist in many areas of the state. Many counties have
experienced a decline over the last 5 years in primary care 
practitioners, psychiatrists, general surgeons, and practitioners
delivering babies. In addition, the state has far fewer minorities
in these health professions than their representation in the 
population. 

The North Carolina Institute of Medicine (NC IOM) 
convened the Task Force on Primary Care and Specialty Supply
to analyze current and projected trends in practitioner supply
and to examine whether the existing production of physicians,
PAs, NPs, and CNMs would address the state’s growing health
care needs. The task force was a collaborative effort with the
North Carolina Area Health Education Centers Program
(AHEC), the Southeast Regional Workforce Center, and the
North Carolina Health Professions Data System in the Cecil G.
Sheps Center for Health Services Research at the University of
North Carolina at Chapel Hill (UNC-CH). The task force met
for more than a year, and its work culminated in a one-day
summit to obtain feedback from a larger group of practitioners,
leaders of academic health centers and health professional schools,
and community leaders. This issue brief summarizes the findings
of the task force along with its priority recommendations. The
paper is organized into 4 sections: overview of future supply,
areas of the state experiencing persistent shortages, trends in
practitioner supply by practitioner specialty (including primary
care), and underrepresentation of minorities in health professions.

Overall Supply

For most of the last 20 years, North Carolina experienced a
steady increase in the ratio of practitioners-to-population because
the number of licensed practitioners
grew faster than the population.
However, the rate of growth has
slowed over the last 5 years. The
physician-to-population ratio increased
by approximately 2.1% annually
between 1985 and 2000 but has
slowed to a 0.9% growth rate since
2000. 

The physician workforce is aging.
A sizable portion of physicians are
likely to retire in the next 25 years,
and older physicians who do not
retire tend to work fewer hours in
direct patient care. A significant 

proportion of nurse practitioners and, to a lesser extent, physician
assistants also will reach retirement age within the next 25 years.
Absent significant increases in production, in-migration, or
retention of practitioners in North Carolina, the supply of
practitioners is unlikely to keep up with growing demand.
Assuming current growth trends, the number of primary care
and specialty practitioners is expected to grow between 23%
and 39% between 2005 and 2030 while the population is
expected to grow 42% during this same time period. The aging
of the population and increased number of people with chronic
illnesses will lead to the growing demand for health services
beyond that due to population growth.

It is impossible to fully predict the demand for and supply
of practitioner services 25 years into the future. There are a
number of different factors that must be considered in projecting
practitioner supply and increased demand for health services.
Some of these factors include the anticipated growth in supply
of new physicians, PAs, NPs, and CNMs; anticipated exodus of
practitioners from the profession (due to death, retirement,
moving out of state, or other factors); growth in the overall
state population; aging of the population (which affects
demand for services); and overall prevalence of chronic illness.
The combined effect of 3 of the primary drivers of demand—
growth of the overall population, aging of the population, and
increased prevalence of chronic illnesses—is expected to
increase demand for services in North Carolina (measured in
annual visits) considerably. The first two factors alone will lead
to a 52% increase in annual visits between 2005 and 2030. The
increasing prevalence of chronic disease may add an additional
increase of 5%. 

The NC IOM Task Force on Primary Care and Specialty
Supply developed different workforce projections based on 
different assumptions, including a “best case” and “worst case”
scenario. (See Table 1.) The “best case” scenarios are based on
current growth of physicians and the higher than average rate
of growth of PAs, NPs, and CNMs experienced in the last 5
years. These projections weigh PAs, NPs, and CNMs at 0.75
full-time equivalent (FTE) of a physician.6 The “worst case”
scenarios are based on current growth of physicians and average
rate of growth of PAs, NPs, and CNMs averaged over the last
25 years. These projections weigh PAs, NPs, and CNMs at 0.50
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Table 1.
Projected Change in Practitioner-to-Population Ratios, North Carolina, 2020
and 2030

Projected Change in Projected Change in 
Practitioner-to-Population Practitioner-to-Adjusted 

Ratios Population Ratios
2020 2030 2020 2030

Physicians only -8% -21% -12% -26%

All practitioners

Best case 4% -2% -1% -8%

Worst case -4% -13% -8% -19%

Source: NC Institute of Medicine and the North Carolina Health Professions Data System.
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FTE of a physician (as used by federal workforce projections). In
addition, there are separate estimates for practitioner-to-population
only and practitioner-to-adjusted population (based on increased
demand due to aging of the population). These projections do
not factor in growth in the number of people with chronic 
illnesses because current projections for disease prevalence and its
effect on ambulatory services are too tenuous. By 2030, under
almost any realistic scenario, North Carolina is likely to experience
significant practitioner shortages absent any changes in supply or
productivity. 

Chart 1 presents the best and worst case projections for the
age-adjusted populations between 2005 and 2030. The supply
of practitioners-to-population is expected to increase until
2015, at which time North Carolina will see a precipitous drop
in the overall supply of practitioners.

There are two fundamentally different approaches the state
can take to address future practitioner shortages: (1) restructure
the health care delivery and finance system to create new and
more efficient systems of care (particularly for people with
chronic illnesses) or (2) increase practitioner supply.

The state should explore ways to restructure the health care
delivery and financing systems to increase quality and efficiency
so that practitioners, practices, and health care systems can
appropriately manage a higher caseload. Theoretically, this goal
could be accomplished through expanded use of PAs, NPs, and

CNMs or interdisciplinary teams of practitioners. Lloyd
Michener discusses these new models of care in his commentary
of this journal issue. Another trend which may increase the
number of patients that practitioners can see in an ambulatory
setting is use of hospitalists. Hospitalists free up community
practitioners’ time by assuming care of patients once they are
admitted to hospitals. While these options are conceptually
attractive, few large-scale system redesigns have led to major
increases in productivity. Yet these models are worth further study.
Thus, one of the task force’s priority recommendations was

that North Carolina foundations
fund and evaluate new models of
care to improve quality and 
efficiency of existing practices. If
effective, insurers and other payors
should reimburse practitioners to
support these models.

Absent new models of care or
improvements in the underlying
health status of the state’s population,
North Carolina is likely to need a
significant increase in the number
of practitioners practicing in the
state. The state must either increase
the number of practitioners entering
practice, decrease attrition, or both.
(See Figure 1.) There are short-term
and long-term strategies to address
the practitioner shortage. Over the
short term, the state can try to
recruit more practitioners from
other states to practice in North
Carolina. However, as Tom Ricketts
describes in his commentary, most
other states also will be experiencing
a physician shortage.b,7 As a result,

there will be increased competition in recruiting the limited
number of physicians. 

Over the long term, there is a need to educate and train more
physicians by increasing undergraduate medical education and
residency positions.c,8 The task force recommended that
North Carolina increase the number of physicians trained
in North Carolina medical schools either by increasing
enrollment on existing campuses, by creating a satellite
campus, or by creating a new medical school. James
McDeavitt and Kara King discuss the potential to expand the
medical school class of UNC-CH through a satellite campus at
Carolinas Health Care System in Charlotte, while Gary
Bowers, Teck Penland, and Joseph Damore discuss the potential
for creating a medical school expansion in Western North
Carolina. Nevertheless, it is not sufficient to train new physicians

Chart 1.
Range of Projected Practitioner-to-Population Ratios, North Carolina,
2005-2030

Note: Lines represent upper and lower bounds of reasonable estimates of practitioner supply 
per North Carolinian, relative to 2004 levels.

Source: NC Institute of Medicine and the North Carolina Health Professions Data System.

b The following states have issued reports highlighting physician workforce shortages:Texas (2002), California (2004), Mississippi (2004),
Wisconsin (2004), Arizona (2005), Georgia (2005), Kentucky (2005), Massachusetts (2005), Michigan (2005), and Oregon (2005).

c The Association of American Medical Colleges recently recommended US medical schools increase the number of undergraduate medical
students they enroll by 30% in order to meet the need for physicians in the future.



if these physicians ultimately choose to practice in another state.
Over the last 40 years, only 40% of students trained in North
Carolina medical schools ended up practicing in-state.9 Those
who complete their training in a publicly-funded medical
school with a mission to serve the state are more likely to practice
in-state. (See Table 2.)

The task force also recommended that North Carolina
medical schools expand enrollment and the priority 
recommendation suggested that state funding be targeted
to medical schools that produce North Carolina physicians
that fill the unmet health needs of the state’s population.
The task force also recommended the state expand the number
of residency positions. Almost half (49%) of physicians who
completed their residency in North Carolina over the last 40
years set up practice in-state. This percentage is even higher
among residents who completed their residency at AHEC family
practice programs: more than two thirds (67%) of these physicians
remained in-state. Unfortunately, the federal government has
frozen funding for new residency positions so any expansion
would need to be supported with state funds. The task force
recommended that the General Assembly appropriate money
to support 100 new residency positions across the state 

targeted toward the high priority 
specialty areas of primary care, general
surgery, psychiatry, and other types of
specialties experiencing shortages as well
as to support programs designed to
graduate physicians likely to settle in rural
or other underserved areas of the state. 

North Carolina also needs to train
more PAs, NPs, and CNMs to meet the
state’s health care needs. Justine Strand,
Nancy Short, and Elizabeth Korb discuss
the important role of PAs, NPs, and
CNMs in meeting the health care needs of
the state’s population. Expanding the
number of PAs, NPs, and CNMs is a less

expensive option and yields more immediate results than
increasing the number of physicians. Unlike medical schools,
which typically require 4 years of training and 3-year, postgraduate
residency programs, NPs, PAs, and CNMs can complete their
education and training within 2 to 3 years after completing
their undergraduate degrees. In North Carolina, the PA, NP,
and CNM schools collectively graduate approximately the
same number of practitioners as do the medical schools. Along
with increasing medical school enrollment, the task force
recommended that North Carolina health professional
schools increase enrollment of PAs, NPs, and CNMs, but
that state funding be tied to those schools that produce
practitioners who meet the health care needs of the state. 

There are many challenges to creating new schools or
expanding existing schools including the costs of expansion,
limited classroom space or lab space in existing schools, and
limited faculty (depending on the type of program). Lack of
clinical training sites is a challenge for existing programs and
would be exacerbated if new programs were created or existing
programs expanded. As Tom Bacon discusses in his commentary,
there are challenges to creating new clinical training sites.
Further, clinical training sites often impact where health 

professional students choose
to practice. Thus, there have
been attempts to move clinical
rotations out of academic
health centers and hospitals and
into communities, particularly
underserved communities, in
an effort to enhance clinical
training and to encourage
practitioners to set up practice
in those locations. The task
force recommended that the
General Assembly provide
additional funding to the
North Carolina Area Health
Education Centers Program
to support the development
of additional clinical training
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Figure 1.
Factors in Physician Supply

Table 2.1
North Carolina Medical School Enrollment and Graduates Practicing 
in the State

2004-2005 Academic Year

% New % Graduates
Total New Entering Students Practicing

School Enrollment Students In-State in NC*

Brody School of Medicine,
East Carolina University 290 72 100% 59%

Duke University School of 
Medicine 467 101 20% 24%

University of North Carolina 
School of Medicine 649 160 85% 49%

Wake Forest University 
School of Medicine 427 108 40% 39%

Source: American Medical Association. Medical schools in the United States. JAMA. Medical Education Issue.
September 7, 2005;294(9):1119-1127; NC Health Professions Data System. September 2006.
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sites necessary for the training of additional health 
professional students. 

The task force also recommended other options to increase
overall practitioner supply including expanded marketing efforts
to recruit out-of-state practitioners to North Carolina, maintaining
and/or improving the practice environment for health care
practitioners, and expanding the supply of trained practice
managers to help physicians and other health professionals
maintain financially viable practices. To continue examinations
of impending practitioner shortages and develop workable
strategies to expand the health professional workforce, the task
force recommended that the General Assembly appropriate
funding to support and expand the current Health
Professions Data System, housed within the Cecil G. Sheps
Center for Health Services Research at the University of
North Carolina at Chapel Hill, and create an ongoing
Health Workforce Policy Board.

Maldistribution

North Carolina’s practitioner-to-population ratio is similar
to the rest of the country; the ratio of physicians per 10 000
population in North Carolina reached 20.7 in 2005. This ratio is
lower than the US average of 22.77 per 10 000 but is consistent
with ratios for states that border North Carolina.10 However,

this statewide average masks some stark differences in practitioner
supply. Some areas of North Carolina have an abundance of
health professionals while others lack sufficient practitioners,
forcing individuals to travel long distances for health care.
Shortages typically exist in rural areas, but there also are pockets
of low practitioner supply in low-income areas of larger cities.

The Bureau of Health Professions in the US Department of
Health and Human Services has designated certain communities,
population groups, or medical facilities as health professional
shortage areas (HPSAs).11 Certain counties, or parts thereof,
are considered primary care HPSAs if they have more than
3500 people per primary care practitioner.d In 2005, 11 whole
counties and parts of 40 additional counties in North Carolina
were designated as HPSAs. 

Some counties change their HPSA designation from one
year to the next depending on growth in the population and
whether the county gained or lost a physician. However, other
counties are persistently considered HPSAs. The task force
focused on areas of the state designated as HPSAs in 6 of the
last 7 years or as “persistent health professional shortage areas”
(PHPSAs). Eleven counties in North Carolina are considered
whole-county PHPSAs and 27 counties are part-county or special
population PHPSAs. (See Map 1.) In the last 5 years, more
than half (55%) of the 38 PHPSAs experienced a decline in
their primary care practitioner-to-population ratios. Whole-county

d Areas that are designated as HPSAs must define and justify a rational service area for the delivery of health services (often a county),
have a sufficiently low practitioner-to-population ratio, and show evidence that nearby resources are overutilized, too distant, or otherwise
inaccessible. For primary care professionals, areas with more than 3500 people per primary care provider can qualify as HPSAs, although
the standard is lower for certain “high need” areas. An area is designated as “high need” if the area has more than 100 births per year per
1000 women aged 15-44, has more than 20 infant deaths per 1000 live births, or has more than 20% of the population (or of all households)
with incomes below the poverty level.

Map 3.3
Persistent Health Professional Shortage Areas* (PHPSAs) in North Carolina, 2005



PHPSAs are more likely to be rural and to be located in eastern
North Carolina than non-PHPSAs and have a higher percent
of the population living below the poverty line (15.2% for
whole, 10.4% for non-PHPSAs).12

Populations with lower physician supply may be less able to
address their health care needs in a timely manner. Not only
does lack of practitioners have an impact on access to health
services, it also can have an adverse impact on the economic
health of a community. In his commentary, Aaron McKethan
discusses the importance of having a stable health professional
workforce when recruiting industries into rural areas. The current
and future health professional shortage has implications that go
beyond the specific health care needs of individuals. 

Historically, North Carolina’s Office of Rural Health was
considered a national leader in recruiting physicians and other
practitioners into rural areas.13 Torlen Wade, director of the
North Carolina Office of Rural Health and Community Care
(ORHCC), Maggie Sauer, director of the North Carolina
Community Practitioner Program, and Christine Kushner discuss
the state’s past experience recruiting practitioners into rural and
medically underserved areas of the state. North Carolina made
significant headway in addressing practitioner maldistribution
problems in the 1980s and 1990s; however, improvements
have stagnated, and now maldistribution problems appear to
be getting worse. 

Practitioners choose their location of practice based on a
number of factors including economic potential, lifestyle, 
family preference, and training location. Provider practices
must be financially sustainable, which is a challenge in rural areas
that lack population density and in low-income communities
where a higher proportion of people lack health insurance.
Financial incentives and practice support (eg, information
technologies) will increase the financial viability of practices
treating historically underserved areas and populations. To
address these maldistribution problems, the task force 
recommended that the General Assembly appropriate 
additional funding to ORHCC to recruit practitioners and
provide them with loan repayment or other financial 
incentives to encourage them to establish practice in 
underserved areas of the state. In addition, the task force
recommended that North Carolina foundations fund
regional, multi-county demonstrations to test new models
of care to serve patients in rural and urban underserved
areas. 

Primary Care and Specialty Shortages

Examining overall supply of physicians, PAs, NPs, and
CNMs can mask shortages in particular specialty areas and
overlook the importance of having an appropriate mix of 
practitioners. The task force was unable to examine every 
medical specialty. Instead, the task force focused on the supply

of primary care practitioners, practitioners who deliver babies,
general surgeons, and psychiatrists. As Erin Fraher, director of
the North Carolina Health Professions Data System, discusses
in her commentary, North Carolina currently has an adequate
supply of most practitioner types when compared to national
or regional averages. However, practitioner types are not well
distributed throughout the state, and North Carolina is likely
to experience severe shortages among many of these practitioner
types in the future.

Primary care: Primary care practitioners (PCPs) serve as the
entry point into the health care system for most patients.e They
provide preventive, primary, and acute medical services that can
address most of a person’s health care needs.14 Recent evidence
suggests fewer practitioners, including allopathic trained physicians,
PAs, and NPs, are going into primary care than in the past. For
example, between 1997 and 2005, the number of medical student
graduates choosing primary care residencies dropped 50%.15

Instead, students are moving into specialty areas. PAs and NPs
also are less likely to practice primary care today than 4 years
ago.16 As noted in the maldistribution section, primary care
practitioners are not well distributed throughout the state.

One reason for declining interest in primary care is that 
primary care practitioners experience increased demands with
lower overall reimbursement. The number of and need for 
recommended preventive and chronic care treatment services
has increased to the point that it is impossible for physicians to
provide all recommended care to their patient mix in a regular
workday.15 Although the scope of care has increased, primary care
practitioner reimbursement has decreased in inflation-adjusted
dollars. Between 1995 and 2003, inflation-adjusted salaries
decreased 7.1% for all physicians but 10.2% for primary care
physicians.17 Primary care practitioners are paid less for their
services than are specialists. Insurers generally pay more for 
procedures and less for cognitive and diagnostic skills, which
make up a greater proportion of the clinical work of primary
care practitioners. (See Chart 2.) 

Primary care is very important for preventing disease,
increasing quality of care, and reducing costs. Barbara Starfield
and Leiyu Shi discuss the influence of primary care practitioner
supply on community health. Evidence indicates that unnecessary
hospitalization rates are higher in communities with limited
access to primary care practitioners. Studies also show quality
of care is higher and expenditures are lower in states with 
higher generalist-to-population ratios compared to those with
higher specialist-to-population ratios.15 To encourage more
practitioners to become primary care practitioners, the task
force recommended that public and private insurers
enhance payments to primary care practitioners to recognize
the value of their diagnostic and cognitive skills.
Specifically, primary care practitioners should be provided
financial incentives to create a primary care home where
patients can obtain preventive health services, chronic disease
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e PCPs include PAs, NPs, CNMs, and doctors both of allopathic medicine (MD) and osteopathic medicine (DOs) who are family practitioners,
general practitioners, internists, pediatricians, or obstetrician/gynecologists.
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management, and case management.
Practitioners who deliver babies: Ensuring women have 

continuous and early prenatal care is critical to the well-being
of the infant and mother. Women need access to physicians and
other clinicians who are trained to deliver babies and who can
address any complications that might arise during delivery. North
Carolina appears to have an adequate number of practitioners
who offer prenatal care and delivery statewide, but the statewide
average masks significant practitioner shortages in certain parts of
the state. Currently 13 counties in the state have no physicians
reporting a practice location that provides prenatal care services.
Eight of these counties have no practitioners (physician, PA, NP,
or CNM) who report providing prenatal care on their licensure
files. Community members in these counties have access to
some prenatal care through their local health departments, but
delivery services are not available in these counties. Even in
counties with prenatal practitioners, there is wide variation in
the ratio of practitioners to women of childbearing age. 

There is even more of a maldistribution problem of physicians
who deliver babies. In 2004, there were 19 counties without
physicians who reported delivering babies; 12 of these counties
had not had a physician deliver a baby in the prior 5 years. More
than one half of all North Carolina counties had either a decline in
the ratio of physicians delivering babies to women of childbearing
years between 2000 and 2004 (40 counties) or no physicians 
providing deliveries in either 2000 and 2004 (12 counties). To
address the shortage of practitioners delivering babies in
underserved areas, the task force recommended that the
General Assembly appropriate funding to help subsidize the
malpractice premiums for physicians and CNMs who provide
delivery services in medically underserved areas of the state.

General surgeons: North Carolina currently has more general

surgeons per 10000 population
(0.75) than the nation as a whole
(0.60) or the south (0.64).
However, trends indicate fewer
medical graduates are choosing
to practice in general surgery.
For most entering surgeons,
progressive specialization is
narrowing their scope of 
practice. In addition, supply
of general surgeons varies 
drastically across the state. In
2005, North Carolina had 22
counties with no surgeons
while another 35 counties had
below the state average of 0.62
general surgeons to 10 000
population. The majority of
the counties with no surgeons
or fewer than 0.62 surgeons
per 10 000 population are
found in the eastern and western
parts of the state. As Larry
Chewning and Jeff Spade 

discuss in their commentary, general surgeons are critical to the
viability of small rural hospitals. The task force recommended
that medical schools be incentivized to produce the type of
physicians (eg, physicians who deliver babies, general 
surgeons) needed to meet the state’s health care needs. In
addition, special consideration should be given to funding
a track in an existing residency program that focuses on
training general surgeons for rural practice. The task force
also recommended that some of the funding to the
ORHCC be used to provide incentives to general surgeons
who practice in underserved areas.

Psychiatrists: Nationally, almost one third of nonelderly
adults and a sizeable number of children experience a mental
disorder in any given year.18 Many types of health professionals
treat mental health disorders including, but not limited to, 
psychiatrists, psychologists, primary care practitioners, social
workers, and clinical nurse specialists. While these practitioners
are all trained to provide psychotherapy, some people need 
further consultations and treatment by psychiatrists or other
physicians who can prescribe medication therapy. Aside from
primary care practitioners, psychiatrists are among the lowest
paid of physician specialties (Chart 2) which may discourage
some physicians from choosing to specialize in this field.

As with other types of health care professionals, the
statewide ratio of psychiatrists-to-population masks severe
maldistribution problems. In 2004, there were 17 counties with
no psychiatrists and another 27 counties with ratios low enough
(0.33 or below) to be designated as mental health HPSAs.19

Psychiatrists are most densely located close to the state’s 4 mental
health hospitals, in counties with major medical centers, and in
large metropolitan areas. In general, psychiatrists are less likely
than all other physicians to locate in rural areas or in HPSAs.

Chart 2.
Median Physician Salary by Specialty, 2006

Source:Cohen J.Presented at:North Carolina Institute of Medicine Primary Care and Specialty Summit;
December 21,2006; Raleigh,NC.Citing MGMA Physician Compensation and Production Survey 2001-2006



North Carolina’s mental health
reform has also impacted the provision
of care to mental health patients in
the public sector. Mental health
services in North Carolina are 
coordinated by local management
entities (LMEs). Between 2003 
and 2005, the number of LME 
psychiatrists per capita fell 16%.
Per capita losses were higher in rural
areas (20%) compared to urban
areas (14%). Small-population
LMEs experienced an even larger
decrease (44%) in the number of
psychiatrists per capita.20 In the
absence of psychiatrists, primary
care practitioners often are faced
with the responsibility of diagnosing
and managing the care of people
with mental illness. However, 7 of
the 17 counties with no psychiatrists
are also whole-county primary care
HPSAs. 

To address the shortage of psychiatrists, the task force
recommended that the General Assembly and North
Carolina Division of Mental Health, Developmental
Disabilities and Substance Abuse Services provide funding
to establish new models of care to serve public patients in
rural and underserved areas. In addition, public and private
insurers should reimburse psychiatrists to consult with 
primary care practitioners and other clinicians through
face-to-face consultations or telemedicine. John Frank,
Director of the Kate B. Reynolds Charitable Trust, discusses one
such model, ICare, in the Philanthropy Profile of this journal issue. 

Underrepresentation of Minorities in Health
Professions

Minority populations comprise 30% of North Carolina’s
population, but they account for only 15% of physicians, 12% of
PAs, and 10% of NPs in the state.21 African Americans, American
Indians, and Hispanics are particularly underrepresented in health
professions. (See Chart 3.)

When given the option, people are more likely to choose a
practitioner that has a similar racial and ethnic background.22

Concordance of practitioner and patient race or ethnicity might
be particularly important for members of minority populations
who, because of real and perceived past discriminatory treatment,
have lower levels of trust in practitioners of other racial groups.23

Underrepresented minority practitioners also are more likely
to practice in underserved areas than are white practitioners.6

Similarly, health care practitioners from underrepresented
minority ethnic and racial groups are more likely to serve
patients of their own ethnicity or race and patients with poor
health.24,25,26 This practice is very important because African
Americans, American Indians, and Hispanics are more likely 
to lack health insurance, suffer from certain chronic health 
conditions, and report access barriers to health care.27

In order to increase the supply of underrepresented
minorities in the professions, the task force recommended
that North Carolina medical and health professional schools
develop new strategies to increase the number of racial and
ethnic minorities admitted and trained in North Carolina.
For example, the state could expand minority scholarship
programs or develop new or satellite health professional schools
in historically minority public or private colleges or universities.
Schools could modify their admission policies to facilitate the
enrollment of minority applicants or hire faculty and chairs
who are members of underrepresented minorities in order to
reduce the professional isolation of minority health professional
students. The task force also recommended that the state
evaluate existing minority health professional pipeline 
programs and tie future state funding to the programs that
are most effective in increasing underrepresented minorities
in the health professions.

More bilingual and bicultural practitioners are needed 
to reduce language and cultural barriers to health care services.
In North Carolina, there are approximately 150 000 
Spanish-speaking residents who do not speak English well or
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Chart 3.
Race of Population and Practitioners, North Carolina, 2004

Source: NC Health Professions Data System and US Census.

f Underrepresented minority practitioners are 3 times more likely than white practitioners to serve in whole-county PHPSAs (12% for
minority practitioners compared to 4% for white practitioners) and are more likely to serve in part-county PHSPAs (42% for minorities
and 34% for whites).
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do not speak English at all.28 Studies show people with limited
English proficiency are more likely to report being in fair or
poor health and are more likely to defer needed medical care, miss
follow-up appointments, and experience drug complications.29,30

Bilingual and bicultural practitioners can help address language
and cultural barriers for the growing Latino and immigrant
populations. The task force recommended that medical and
health professional schools recruit and admit more bilingual
and bicultural students into their programs and encourage
others to take Spanish medical language courses as part of
their training. 

Conclusion

Access to health care practitioners including physicians, PAs,
NPs, and CNMs is very important to the health of individuals
and populations. However, North Carolina is likely to face
challenges meeting the population’s demands for care over the
next 25 years. Although the potential shortfall is considerable,
the state has a number of policies that could be used to reduce
this deficit. The state should identify options to improve the
quality and productivity of existing practices so that health
professionals can provide high-quality health services to more
North Carolinians. The state should concurrently examine
options to develop new models of care that would reduce the
need for health care practitioners and/or expand the supply of
physicians, PAs, NPs, and CNMs. North Carolina needs to
engage in multiple strategies, simultaneously, to increase the
balance of supply with needs. If new medical school slots are
created without new residency slots, then in-state retention of
the expanded number of medical school graduates will not be
realized because many will need to leave the state for residency
and are not likely to return. Similarly, initiatives to increase
awareness of health careers among rural and minority middle
and high school students will have little impact without also

expanding available enrichment programs to help students
overcome the hurdles to being accepted into medical school.
North Carolina also should explore ways to recruit physicians
and other practitioners into North Carolina and to encourage
existing practitioners to remain in practice in North Carolina.
In short, many of the policy options are interdependent. Success
requires adoption of many complementary strategies.

North Carolina need not implement all the practitioner
supply strategies in order to maintain the current practitioner-
to-population ratio. For example, the state does not need to
increase the number of physicians, PAs, NPs, and CNMs each
by 30% in order to maintain current ratios. To some extent,
these recommendations are alternate strategies that depend, in
part, on when the strategies are implemented. If implemented
today, the state could maintain its current ratio over the next 25
years by:

1. Increasing yearly educational production of physicians
by 20%, or

2. Increasing production of PAs, NPs, and CNMs by
over 30%, or

3. Increasing in-migration to produce a net increase of
physicians by 15%, or

4. Increasing capacity of the health system to manage
effectively the health of more North Carolinians or
improve the health of North Carolinians to reduce
the need for health services by 15%. 

The time to act is now. The longer the state waits to 
implement the recommended strategies, the greater the 
number of practitioners it will need to produce on a yearly basis
to address anticipated practitioner shortages. The state must
take the necessary steps to ensure we have the right mix of 
practitioners in the right locations to meet current as well as
future health care needs.  NCMJ
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n 1966, I became the chair of a new department at Duke
University created to address the growing shortage of primary

care physicians in North Carolina and the nation. Computers,
physician assistants, and new models of care were among the
“solutions” that emerged from this effort. In 1978, I chaired a
major task force of the Institute of Medicine of the National
Academies to “formulate a cohesive health manpower policy
for assuring the accessibility and appropriateness of primary
health delivery.” Reduction in payment disparities between 
primary care physicians and other physicians and payment to
physicians for health education and preventive services were
among the recommendations. Preferential selection of medical
students likely to go into primary care, clinical experience in
primary care settings, and training of all medical students in a
team approach were some of the other recommendations.

Forty years later, we are facing the same problems of insufficient
numbers of primary care physicians
and maldistribution of practitioners,
plus an added shortage of other
essential medical specialists and a
projected shortage of all medical
practitioners. As can be seen in 
the North Carolina Institute of
Medicine Primary Care and
Specialty Supply Task Force report,
we are proposing many of the same
solutions. Why have we not solved
these problems? Why were many 
of these recommendations not
implemented? 

The health care system is a 
ponderous, complex, and expensive system with many parts and
no single controlling authority. Each of the component parts
has decades of experience and investment in the status quo and
resists change. The system clearly responds to new infusions of
money, but there has been little investment in ordinary medical
care and the infrastructure for its delivery. At the same time,
there has been a huge investment in science and technology.
Each advance brings forth a call for even more investment and

the promise of even more spectacular new advances, but at an
ever increasing cost. New specialized treatment centers and new
“dreaded disease” research centers have more appeal to citizens
at large and to legislatures than new investments in primary
care or other shortage specialties.

The disparity in available health care between larger cities and
small communities and rural areas seems greater now than 40
years ago, in spite of a modest increase in per capita supply of
physicians. At that time, generalist physicians and doctors
delivering babies were available in most small communities,
and small hospitals were still viable. In the interval, general
internists and pediatricians have joined general practitioners
and family doctors on the endangered list, and small hospitals are
disappearing at an increasing rate. Large hospitals and technical
specialties appear to thrive, but the expense of possessing and
maintaining the latest technology and keeping up with similar

enterprises is taxing their financial capacity. 
No logical person would argue that every North Carolina

town should have the same medical facilities and personnel as
the major medical centers. But the fact is that even in our most
privileged communities, well-insured citizens now have difficulty
obtaining the personal medical advice and care that was generally
available 40 years ago. This disparity is compounded when the
community is hours away from a medical center, is economically
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distressed as a result of recent plant closings, and has no major
shopping centers or desirable social amenities. 

The recommendations in the NC IOM report are aimed at
increasing the overall number of medical practitioners, but they
are principally directed at those areas and communities that are
at the bottom of the pile in practitioner supply. They call for
both increased production and measures to move practitioners
into shortage areas and to increase the number of minority
practitioners. Many of the recommendations are remarkably
similar to those made decades ago. Why should we think that
these recommendations will work now, when they have not
solved the problem in the past?

Perhaps the fact that the problems are worse will convince
decision makers in the health care system to work harder at
solutions and to make the needed changes. More and more
ordinary citizens and recipients of health care are unhappy with
our system. Business and industry leaders are increasingly
alarmed with the cost of health care and the fact that we are not
achieving the level of benefit seen in other countries with less
expensive systems. The lack of care available in some areas of
our state, combined with the financial distress of poor counties
that must pay their share of Medicaid costs, leads to calls for
adjustments in the distribution of state tax dollars.

The unpleasant predictions of this new task force may not
seem very alarming to most people or to most health professionals.
A shortage of medical practitioners in 2030 may seem to be a 
distant and even unlikely possibility, in spite of the sound analyses
upon which this prediction is based. To some, asking the legislature,
philanthropic organizations, and the public to support this set of
recommendations will seem foolish, especially to those who fear
bigger government roles, higher taxes, and intrusions into personal
and professional lives. Why should legislators risk their political
future by directing new money to increase the supply of 
medical practitioners several decades in the future? Why should
leaders of academic medical centers retool to recruit a new type
of student, change curricula, increase enrollment, and take
other measures when this course can be predicted to divert
resources and attention from the current highly rewarding path
of research and the development of technical superiority in
highly specific diagnostic and treatment methods?

The first task is to convince citizens of the state that the 
predictions contained in the report are valid and that change is
needed. Most will turn to physicians, other health care leaders,
and government experts for confirmation. This report is the
first step in this process. It must receive wide attention, and the
serious consequences of inaction must be recognized. Community
leaders must have access to the details and understand that our
state must compete with our neighbor states and other parts of the
country, which face the same problems and have not previously
worked as hard as North Carolina to recruit new practitioners.
We must accept that change is necessary and be willing to work
unselfishly to achieve it. 

Even with widespread acceptance of the impending shortage
of practitioners, can we be assured that the needed changes will
occur? The leaders of our current academic health centers must
play a huge role in achieving the objectives outlined in the report.

They face a daunting task. How can they recruit more students
from minorities and from small North Carolina communities
(those most likely to settle in small towns) without curtailing
those activities in their current mix that produce a large part of
the financial rewards supporting their work? How can they
convince their current faculty, largely engaged in research and
cutting edge practice, that these new students have equally
important life goals which must be nurtured and respected?
How can they be convinced that training family doctors for
rural towns is equal in importance to training potential Nobel
prize winners and achieving a higher score in the US News and
World Report annual ranking? Financial incentives and added
attention to their role in achieving these new goals must be
among their rewards.

One of the most important ways to improve the supply of
needed specialists is to reduce the current payment disparities
between specialties. It is no coincidence that the specialty groups in
short supply are those in the bottom tier of professional incomes.
An anesthesiologist earns 2 or 3 times as much as a family
physician, yet has a more predictable schedule and personal life.
It is not hard to see why career choices are made as they are
today. This could be corrected by increasing reimbursement for
low paying specialties, by reducing the pay of higher paying
specialties, or by a mixture of both. Payment of physician services
is largely determined at a federal level through the Medicare
payment scale but North Carolina legislators and administrators
have an important role through their influence in the NC
Medicaid Program and the State Employees Health Plan. 

These and other key objectives can only be achieved with
the approval and support of the North Carolina General
Assembly. It has an absolutely critical role in assuring that we
have the practitioners we need in 2020 and 2030. This group
must work in a bipartisan fashion and show great political
courage because adopting these recommendations will face
opposition from powerful groups including some that will
receive less as a result of reallocations of funds. The NC
General Assembly must recognize that good medical care is a
necessary component in the restoration of prosperity in areas of
the state that have been hardest hit by the decline of tobacco as
a crop and the relocation of manufacturing to other countries.
Legislators must see that the greatest potential for economic
recovery lies in achieving productive employment for the
young people in these communities. They must see that there is
no better solution to this problem than the creation of higher
level health careers and investing these careers in health care in
their own home towns.

Other groups critical to implementing the recommendations
of the current report are the professional groups representing
health care providers such as physicians, nurses, and hospitals. They
too must recognize that investments to enhance the prosperity
of low-wealth counties eventually enhance the prosperity of the
state as a whole. Some who have prospered from previous
investments may see this as a setback for their own prosperity,
but, in the longer time frame, these groups will also benefit from
the more equitable distribution of both health and prosperity in
the entire state.
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It is also important to recognize that the recommendations
in the NC IOM report involve more than the health care sector.
Our educators and educational institutions are heavily involved.
Identification of young people who have the intellectual and
personal skills to become caregivers, guiding them into careers
without limitations as to level, and equipping them to assume
professional roles in needed areas of our state, is a major objective
of this report. This investment has profound implications for
our state which state leaders must recognize and support. 

It is my sincere hope that the North Carolina Institute of
Medicine Primary Care and Specialty Supply Task Force report
will produce a more profound and long-lasting effect than
those activities cited at the beginning of this article. I see it as
blazing a trail for a more prosperous and optimistic North
Carolina, with more equitable opportunities for young people,
with more equitable health care, and an even better state in
which to live. I also hope that those who must clear the trail
and make it a well established roadway to progress will share
this vision.  NCMJ
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uality health care has long been viewed as a relationship
between a competent and compassionate physician and

a patient who seeks advice and guidance.1 Unfortunately, for a
growing number of North Carolinians such relationships are
increasingly hard to find, and the health outcomes, even in the
best of circumstances, are often less than ideal.2

There is no question that having an adequate number of
physicians is essential to ensuring health, but it is also increasingly
clear that doctors alone are not sufficient. This is not because
individual physicians have become less important, but rather
because there is not enough time for individual physicians to
provide everything a patient needs; the challenges our patients
face today require new models of care that build on the work
of physicians and extend out to involve entire communities. 

The growing rates of chronic disease, rising numbers of
uninsured, unrelenting racial disparities, and soaring obesity
rates are problems for which
physicians have essential
roles but which require
multidisciplinary teams
across multiple locations to
provide the continuum of
needed services. From the
public health department
dietitian or agricultural
extension agent encouraging
healthy eating and exercise
habits to the church members
who are providing health
ministries about chronic 
illness, every part of the
community has a role to
play. 

The traditional focus on
individual patients in the office and hospital, which is necessary
to deal with acute care needs, has often obscured the need for
physicians to collaborate and partner with community groups

who can help institute the larger changes needed to confront the
growth of chronic disease. This new model seeks such collaboration
and resolves the growing time demands on practicing physicians
by sharing tasks—in particular, those dealing with prevention
and education—with members of the office team and other
groups within the local community. In doing so, this model
extends the efforts of each physician. 

The Time Trap

Primary care physicians today face a scarcity of time due to our
exceptional fortune in finding effective therapies to prevent or
treat illness in primary care settings. As the number of prevention
and treatment guidelines has increased, so has the burden of
following those guidelines. In our own research at Duke
University, we found that it takes an average of 7.4 hours a day

for a physician to deliver
recommended prevention
messages and services to an
average panel of patients.
To deliver all recommended
care for patients with
chronic conditions takes an
additional 10.6 hours a
day.3

A vicious cycle ensues.
There is not enough time for
individual doctors to properly
encourage prevention and,
too often, this lack of 
prevention leads to the
onset of chronic conditions.
A lack of good chronic 
disease management leads to

increased acute care visits that are more painful for the patient,
difficult for the physician, and costly to the system. The increased
level of acute care cases (and the higher reimbursement rates for
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procedures associated with them) encourages physicians to
choose specialties other than primary care.

The number of medical students attracted to primary care has
been steadily declining in recent years in part because of the
inflexible demands on their time. Students, as well as currently
practicing doctors, care about having time for their personal
lives. Among physicians under the age of 50, time for family is
cited as very important by 69%—more than any other factor.
Of physicians under 50, 80% would reduce their hours if they
could.4

This cycle seemingly indicates that primary care is a
Sisyphean effort—only doomed to failure. The time needed is
impossible for one physician who holds her or himself accountable
for delivering all needed care. However, it is quite possible for
an interdisciplinary team of physicians, nurse practitioners,
physician assistants, nurses, health educators, social workers,
and other professionals assisted by technology who work with
each other and in tandem with their community. 

Interdisciplinary Teamwork

Primary care has been traditionally centered on the role of the
physician with subordinate roles for all other members of the
health care team—including the patient. But as the demands
and expectations on practices grow, the role of the physician
needs to shift. With medical practice increasingly faced with the
challenges of managing chronic disease, the role of the nurse
practitioner, physician assistant, nurse, health educator, social
worker, psychologist, and dietitian become more important.
And with so many of the underlying cases of chronic disease
rooted in personal behaviors, the role of community health and
nonhealth agencies in supporting long-term behavior change
becomes as important as the work done in the office. 

The idea of interdisciplinary teams is not new. Literature
abounds with examples of successful interdisciplinary teamwork
in all fields of medicine. In primary care practices across the
nation, private and group practice physicians have invested in
training their office staff, physician assistants, nurse practitioners,
and nurses in office systems that rely on technology to seamlessly
capture patient information, ease scheduling and billing, 
consistently provide patient education, and ensure follow-up.5,6,7,8

Physicians based solely in the hospital managing inpatient care are
also helping to streamline care and free up doctors in outpatient
settings. What is different in all of these new models is the shift
from the physician being the center of the team, coordinating
all of the care, to the patient being at the center of the team
with the physician playing a key leadership role.

Here at Duke, we are working to change our primary care
offices systemwide. By shifting staffing, we are able to better support
our many patients with chronic illness. We are adding dietitians,
social workers, physician assistants, and nurse practitioners to
enhance the services of our clinics and make appointments and
care more available. Developing new electronic medical records
helps our clinics coordinate information across offices and hospitals.

The transition from physicians operating as independent
practitioners to their participation in and sharing of tasks and

responsibilities within interdisciplinary teams is a significant
challenge by itself. But teamwork alone is not the answer to
improving primary care if it means that care begins only after
patients choose to come to us for help. Teamwork must be
accompanied by delivery systems that are accessible to those 
we seek to serve. Although the science of prevention and 
chronic disease management has grown stronger, racial and
ethnic minorities and the poor have not benefited from these
advancements as much as other groups. For example, minorities
and those with lower incomes are more likely to be at risk for
cancers and chronic diseases and less likely to be screened or
treated effectively. Waiting for people to be seen in the medical
office is not sufficient. For too many, the office is too far, too
threatening, or too expensive.

Empowered Communities

We also need to be effective not only in forming teams
downstream with specialists, hospitalists, and others involved in
the care of our patients but also upstream with organizations and
leaders in our communities that have the capabilities to support
the difficult lifestyle changes that our patients increasingly need.

Careful coordination of resources at all levels on the continuum
—upstream and downstream—is the keystone to the overall
health of a community. Data from the United Health
Foundation, which ranks health status in each state, find that
offering and rendering more services does not always equate to
better overall health care and, in fact, in some states greater use
of services goes hand-in-hand with poorer quality and lower
satisfaction.8

Instead, we need to think creatively about how and where to
deliver health care services and information in a way that centers
on the patient. For example, care does not always need to be
provided in the doctor’s office. Community-based teams of
health educators and social workers can ably assist patients in caring
for their illnesses, as has been demonstrated in communities
across the state by Community Care of North Carolina.9,10

Senior center-based physician assistants using laptops with
electronic medical records and backed up by physicians, can
dramatically improve outcomes for senior citizens—and decrease
inpatient admissions as well—even when these patients already
have primary care physicians.11

The effectiveness of the office encounter is greatly enhanced
when it works in tandem with communities. At Duke, we are
working with neighborhoods across the state to find ways to
reduce the risk of chronic disease from obesity and inactivity,
building on the strengths and resources of not only doctors but
also schools, health departments, and community agencies.
Through the Just for Us program, in-home chronic disease
management visits are provided to over 350 Durham seniors
living in 10 low-income apartment complexes.12 The LATCH
program connects thousands of Latino immigrants in Durham to
health care services and culturally and linguistically appropriate
health education classes. We operate 4 school-based clinics and
2 neighborhood clinics offering easier access to services for
hard-to-reach populations. Community health isn’t just a 



concept. It’s a reality that improves the health of thousands of
North Carolina residents every day.

These innovations are not ideas that can be instantaneously
dropped into place. A rural county with rampant poverty and
a dearth of providers or a wealthier suburban area with higher
rates of insurance but care that isn’t integrated will require 
different solutions.13 Diverse communities require diverse 
solutions, but the common thread to each is teamwork and
new roles for all the members of the primary care team including
the physician.

Preparing physicians for both teamwork and a focus on
community-centered care requires new approaches at every
level of education. In undergraduate and graduate medical 
education, students must be afforded opportunities to practice
teamwork so they can appreciate the overlapping and 
complementary skills of different disciplines. And those who
teach them must model that teamwork and interdisciplinary
collaboration.

Communicating across disciplines is also a challenge and
educators in programs for nurses, physicians, social workers,
dietitians, physical therapists, nurse practitioners and physician
assistants need to standardize how teamwork is conceptualized
and taught. In real-world situations, this highly coordinated
communication and collaboration among teams is facilitated by
technology. Educational programs need to address teamwork
and define explicit goals, methods, and outcomes so that graduates
are competent to practice in this new environment. 

As has been widely reported, Duke is restructuring our
Family Medicine Residency program to better prepare family
physicians for teamwork both upstream with the community,
downstream with hospitalists and specialists, and horizontally
within the office. Part of our effort to restructure the program is
a shift in emphasis from the inpatient setting to the community.
Hospitalization rates for primary care have dropped by almost
72% over the past decades14 so it no longer makes sense to focus
family medicine residencies in hospital settings. Instead, we
should be training residents in the settings where needs are
greatest and there is more opportunity to practice prevention
and early intervention. In addition to moving where we train
residents, we are changing how we train residents. We want to
find ways to better instill teamwork with physician assistants,
nurse practitioners, physical therapists, and other health 
professionals.

Put all of these pieces together and the result is a very different
form of medical practice. It begins by asking the community
what services it needs, provides an analysis of the areas for
potential improvement in health status (and in North Carolina
there are plenty of opportunities) and then seeks to provide

those services in ways acceptable to those being served. The
practice does not wait for a patient to come to the office with a
problem; the practice is engaged with community groups,
employers, schools, and health departments to identify ways in
which it can help support needed services without duplicating
them. It uses health educators to supplement the individual
instruction in the office and to empower and educate patients to
take control of their health and take on primary leadership roles
in their care. It uses physician assistants and nurse practitioners
in the community and in the office to provide care in settings
and frequencies beyond what the most dedicated physician can
provide. 

To many old timers and small town physicians, this may not
seem radical or even new. Those who trained in community-
oriented primary care, and/or public health, or who have
already evolved this community-integrated form of practice, are
familiar with these concepts. But to mitigate, and eventually
reverse, the decline of primary care, what once was an interest of
a few now needs to become a core skill of all. 

An obvious critique of all these ideas is, “How do you pay
for it?” The financial challenges to primary care are well 
documented.15,16 The reimbursement system is currently not
equipped to encourage or sustain these types of innovations
and to build the case for change requires evidence of success. So
should we wait or should we try? Funding for innovation is 
difficult but not impossible. At Duke, we have used a mixture
of grants, contracts, public and private insurance funding, and
our own funds to create sustainable, community-oriented 
programs.17 It has not been easy, but it is possible. It is the 
obligation of physicians, and especially academic physicians, to
help find ways to improve the health of our citizens. 

What if we succeed in redesigning care? Imagine that interest
in primary care is rekindled by medical students who know they
do not have to do it all, who are equipped with the knowledge,
skills, and attitudes to not only be excellent clinicians but also
excellent leaders, and who can effectively harness the power and
spirit of teamwork to improve the health of their communities.
Imagine empowered, informed populations that become leaders in
managing their own health, instigating a culture of accountability,
and improving access to and quality of care in their communities.
Imagine that the racial and economic gaps in health care delivery
narrow and evaporate, that the incidence of chronic disease is
lowered, and that those who do live with chronic disease find
their challenges eased. If we succeed in this effort to build and
test new models that allow adequate time for prevention and 
disease management, we just might find a North Carolina 
with healthier people and happier and more productive 
doctors.  NCMJ
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edical practitioners are the central asset of our health care
system. As a society we have committed substantial

resources to preparing skilled and effective professionals. We
use public tax revenues and funds collected under the Medicare
program to support their training. Our state and federal laws
give them special privileges and freedoms to treat injuries and
cure disease. For these reasons, the question of whether there
are enough practitioners to meet the health care needs of our
population is a public issue.

Medical care in the United States through much of the
twentieth century had been the exclusive preserve of physicians.
In 1950, the professional medical care supply for the nation
could be described almost exclusively by the
total number of allopathic physicians in
active practice. There were alternative groups
of practitioners but their numbers were
small and they were not fully recognized as
“doctors” in many states. At that time, most
physicians were generalists practicing in
small communities and larger cities and many
rural parts of the country had no doctor. By
1960, the nation began to recognize there was
a doctor shortage and that it was primarily
affecting the generalists. By the late 1960s and
into the 1970s, Congress took note and began
to support the medical education of primary
care practitioners and to encourage them to
practice in less well served communities.
Some of the programs developed included the National Health
Service Corps (NHSC), which placed doctors in health professional
shortage areas; Area Health Education Centers (AHEC), which
trained doctors in rural settings; and a series of programs that
came to be known under the generic term Title VII, which
encouraged minorities to consider medical careers and promoted
the development of family medicine and primary care training
programs. In the 1980s, federal programs were introduced to
support rural practice and training. 

Over the same time, states also recognized their role in
expanding the supply of physicians and began the process of
expanding the medical franchise to other professions. In the
1960s and 1970s, new medical schools were opened to train
predominantly primary care physicians with an emphasis on
rural practice. East Carolina University, East Tennessee State
University, The University of South Carolina, and Eastern
Virginia Medical School were all of this generation of new, 
primary care-oriented medical schools. The profession of 
physician assistants (PAs) was developed at Duke University and
the University of Washington, and programs to train nurse 
practitioners (NPs) were opened. North Carolina graduated the

first NPs who were soon working in the state’s new rural health
clinics (RHC), which were developed by the nation’s first Office
of Rural Health.a

These national and state efforts should have alleviated the
problems of physician supply and distribution, but they have not.
In 2007, we are still talking about an impending shortage of
doctors, as well as nurses, and a need to reorganize the structure
and financing of medical care to achieve an effective health care
delivery system focused on the patient with primary care, or as
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we now term it, the medical home, at the center of the system.
One primary reason for this situation is the countervailing
influence of the largest input into physician training—graduate

medical education payments. Graduate
medical education payments go to teaching
hospitals through the Medicare and, to a
lesser extent, Medicaid programs. They are
combined with the physician component of
the reimbursement structure of Medicare
itself and tend to favor specialty medicine
practiced in large cities.

The past 30 years have seen a diffusion of
authority and privilege to other practitioners.
Thus, we need to look beyond physicians to
understand how many and what kinds of
human resources are available to meet our
health care demands and needs. Nurse 
practitioners, physician assistants, and certified
nurse midwives have become important
contributors to the equation that balances
supply of practitioners to needs and
demands for health care.

In this first decade of the 21st century, we
are faced with the question of whether we
have the right number and the right kinds of
health care practitioners in the right places to
meet our current health care requirements.
This is due to a growing recognition that we
have not invested in expanding the ways
and means to prepare physicians in the

United States while the population has grown and become 
proportionately older. We have expanded the number of new 
primary care clinicians we train—nurse practitioner and

physician assistant programs have increased
rapidly in recent years. For example, in
1990 there were 1000 students enrolled in
PA programs; by 2005 that number grew to
4460. There were an estimated 140 000
nurse practitioners at work in the US in
2005, up from 104 000 in 2000. Despite
that growth, these new clinicians will not
allow us to meet growing requirements
brought on by population growth, especially
among older people, and to utilize the
opportunities to cure and prevent disease
fostered by technology changes. 

A tightening in physician supply
appeared during the period around 2000.
Studies of consumer and practitioner behavior
found patients waiting longer for appointments
and physicians reporting inadequate time with
their patients.1 One promising development
in the supply situation during this period
was that physicians did work more often with
nurse practitioners and physician assistants.
In 1980, the ratio of first year medical students
per 100 000 people in the US began a steady
decline from 7.3 that year to 5.6 in 2005.2

This trend in medical education reflects the

Figure 1.
Total Enrollment in US Medical Schools, 1994-2006

Figure 2.
Age Structure of US Physician Supply

Source: Barzansky B, Etzel SI. Medical schools in the United States, 2005-2006. JAMA.
2006;206(9):1147-1152.

Source: Association of American Medical Colleges. Center for Workforce Studies.
Help wanted: More U.S. doctors.Washington, DC: AAMC; 2006. http://www.aamc.org/
workforce/helpwanted.pdf. Accessed April 23, 2007.



policy decisions of earlier decades based upon incorrect 
predictions of a persisting physician surplus by 2000 and beyond.

In response to those predictions, there were practically no
new allopathic medical schools established in the US between
1980 and 2000, and total medical school enrollment stayed
steady at around 68 000 students. In 1985 there were 126 
allopathic medical schools graduating 16 117 students. In 2006
there were 17 370 entering first year medical students in 125 
allopathic medical schools, a very meager growth rate of 7%
given the US population grew 25% in the same period. In 1985
there were 1560 osteopathic medical students graduating from
15 schools. In 2005 there were 2740 from 20 schools. The
growth in the number of osteopathic medical schools has been
rapid and will continue; six new schools opened since 2000 and
6 more are set to open. In comparison, there are only 2 new
allopathic schools, both in Florida, that are on schedule to

accept students. Osteopathic
medical doctors are licensed
equivalently in all of the states
with osteopaths practicing more
often in primary care and rural
areas than allopathic physicians. 

This slowdown in production
has been filled in the recent past
by international medical graduates
(IMGs) coming into the US for
their post graduate training or
as immigrants. Slightly more
than a quarter (25.3%) of all US
physicians are IMGs. Half of
these are US citizens or permanent
residents.3 Similarly, a quarter of
all physicians in post-graduate
training (residencies) are IMGs.
Again, 45.6% of these are US 
citizens or permanent residents.4

This trend may not persist because many other nations have
also turned to our traditional sources of IMGs to bolster their
medical practitioner supply. Furthermore, there are efforts to
stem the importation of physicians into the developed countries
to stop what has been termed “brain drain,” which is seen as
thwarting health status improvement in the developing world.5

The term “shortage” has evoked a good deal of controversy
because many see the human resource problem of our health
system as being a problem more of organization and financing
than of numbers. However, there is more predictability in the
demography of the workforce than there is in the policies that
structure those professionals. The demographic trends point
clearly toward a period of stress between what we expect from
medical practitioners in terms of numbers and access to care
and what can be delivered.  NCMJ
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Figure 3.
Anticipated Trends in US Physician Supply
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he city of Charlotte is known for being the second
largest banking center in the country after New York. Its

growth rate in recent years—in terms of new businesses, jobs,
and population—has been nothing short of explosive. While
such distinctions are positive, Charlotte has one other distinction
that renders the city something of an anomaly in the world of
medical education: it is one of the largest cities in the United
States without a medical school. 

However, this may change. Late in 2006,
leaders of the University of North Carolina
School of Medicine (UNC-SOM) approached
Carolinas HealthCare System (CHS) with a
proposal to develop a second UNC medical
school campus in Charlotte. The plan as 
initially proposed by UNC would expand the
existing class size by 50 students, from 160 to
210. The students would complete their first
two years of training in Chapel Hill. To
accommodate the expanded class during the
last two years of training, a new campus would
be developed in Charlotte in association with
the Carolinas Medical Center (CMC).

One major advantage of the UNC proposal
is that it builds on the existing academic infrastructure at CMC.
Carolinas Medical Center, the 861-bed flagship facility of CHS,
has a long history of involvement with education and research
and serves as one of 5 state designated academic medical center
teaching hospitals. The academic nature of the other 4 hospitals
is probably more apparent because all are affiliated with highly
visible universities (Duke University, Wake Forest University,
The University of North Carolina at Chapel Hill, and East
Carolina University). Nonetheless, CMC hosts residency and
fellowship programs that serve over 200 medical school graduates
at a given time. These students come from 32 states and represent
84 different US medical schools. In fact, CMC has hosted
approximately 1000 medical students from UNC-SOM in the

past 4 year years alone as part of the school’s normal clinical
rotations. As a result, the addition of a more formal program,
should it occur, would be a fairly logical extension of current
capabilities. 

There is growing consensus that North Carolina, and the
nation, face a significant physician shortage. The Association of
American Medical Colleges, for example, recently called for a 30%

increase in the number of trainees being produced by American
medical schools over the next decade.1 The North Carolina
Institute of Medicine recommends similar sharp increases in
training of physicians and other health care practitioners.2 To
better understand the benefits of a proposed collaboration
between UNC-SOM and CHS, it is helpful to know something
about the origins of CHS and its long history of involvement
in both medical education and research. 

Carolinas Medical Center traces its history, which is extensively
documented,3 to the years following the Civil War. In 1876,
Charlotte Home and Hospital of St. Peter’s Episcopal Church
was established as the state’s first civilian general hospital. The
hospital grew and relocated several times during the next 50
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years, and the name eventually changed to St. Peter’s Hospital.
By the 1930s, local physicians were pioneering a movement

to construct a new public hospital that would be spacious
enough to eventually accommodate more than 800 patients.
Their goals at the time were to practice medicine to the best of
their abilities, serve the community, including the indigent
population, and reflect the superior training of Charlotte’s
physicians through high-quality care. Other key objectives were
to take advantage of that same physician training to educate
and train medical residents and encourage research.3 After
start-up proposals were thoroughly investigated and justified, a
decision was made to construct a new facility known as
Charlotte Memorial Hospital. Charlotte Memorial, which 
formally opened in 1940, was constructed utilizing land donated
by St. Peter’s Hospital. 

The hospital grew steadily over the years and in 1990 was
renamed Carolinas Medical Center to more accurately reflect
the growth and regional presence of the institution. Today, CMC
is the highest-volume provider of tertiary/quaternary medical
services in the state. During this same period CMC’s parent
corporation, Carolinas HealthCare System, was beginning a
period of steady regional expansion that involved acquiring,
leasing, or managing hospitals and physician practices primarily
in North Carolina but extending into South Carolina as well.
Today CHS is the third largest public health care system in the
United States behind only the University of California system
and the nationwide system of Veterans Affairs hospitals. 

Carolinas HealthCare System owns, leases, or manages 19
hospitals and has two more under development. Including 11
nursing homes, the system has nearly 4500 licensed beds. CHS
has more than 150 delivery sites in all, including 75 Carolinas
Physician Network medical practices, and employs approximately
29 000 part- and full-time employees. Carolinas Medical
Center’s commitment to graduate medical education took root
at the time of its founding, in 1940 with the establishment of a
variety of graduate training programs. Residency programs grew
steadily during the 1960s, prompting CMC to begin recruiting
full-time teaching faculty to supplement the strong support
already being provided by private practitioners.

Physician residency programs are currently offered in 10
fields including emergency medicine, pediatric emergency
medicine, family medicine, rural family medicine, internal
medicine, obstetrics and gynecology, orthopedic surgery, 
pediatrics, physical medicine and rehabilitation, and general
surgery. Fellowships are offered in medical toxicology, sports
medicine, orthopedic trauma, vascular surgery, and thoracic
surgery. In addition, CMC is actively considering the addition
of fellowships in gastroenterology and pulmonary/critical care
medicine. All programs are fully accredited by the Accreditation
Council for Graduate Medical Education (ACGME) and are
competitive in attracting the best qualified of the nation’s medical
students. After completion of residency, approximately 80% of
CMC-trained physicians enter practice directly while 20%
pursue fellowship training. Current plans for CHS to merge
with NorthEast Medical Center in Cabarrus County will also
complement the overall educational portfolio. When the merger

is complete, it will result in the addition of an innovative family
medicine training experience that incorporates a strong rural
focus as a part of CHS’s expanding commitment to general and
graduate medial education. 

Currently, CMC’s residency program includes 212 physicians.
Additionally, there are 193 faculty members (up from three
dozen less than 25 years ago) teaching in the following primary
care and subspecialty departments: pediatrics, family medicine,
internal medicine, obstetrics and gynecology, emergency medicine,
general surgery, physical medicine and rehabilitation, orthopedics,
oral medicine, vascular surgery, thoracic surgery, and neurology.
All faculty physicians at CMC are expected to make contributions
in the 3 areas of clinical care, education, and research. 

Carolinas Medical Center has also served as a primary
regional training site for medical students since the inception of
UNC-SOM. Initially, UNC students received clinical experience
in internal medicine at CMC. That program was soon expanded
to include obstetrics and gynecology and pediatrics. The list of
established clinical rotations has since expanded to include 
general surgery, family medicine, emergency medicine, physical
medicine and rehabilitation, orthopedics, plastic surgery, and
psychiatry. Although most of the student rotations at CMC are
filled by UNC students, clinical rotations are also offered to
medical students nationally. During the 2004-2005 academic
year, approximately 444 undergraduate student months were
provided through CHS facilities and physicians.

Supplementing its role in physician education, CHS also
trains allied health professionals. The Carolinas College of
Health Sciences (CCHS), located on CMC’s main campus in
Charlotte, educates nursing students and other personnel. The
school was initially established as the Charlotte Memorial
Hospital Authority School of Nursing in the late 1980s after a
comprehensive feasibility study supported the need for more
nurses, both locally and statewide. The school’s name was
changed to CCHS in 1996 when programs expanded to
include disciplines other than nursing. Carolinas College of
Health Sciences is fully accredited by the Commission on
Colleges of the Southern Association of Colleges and Schools
and currently has an enrollment of 450 students. Academic
programs and courses are offered for prenursing; nursing;
emergency medical sciences; radiologic, surgical, and medical
technology; general education (ie, liberal arts); and nurse aide
training. 

Carolinas Medical Center also has a long history of involvement
in continuing education. In 1972, CMC was invited by 
UNC-SOM to become one of 9 Area Health Education
Centers (AHECs) in North Carolina. Area Health Education
Centers act as regional extensions of universities and teaching
hospitals, providing educational programs to physicians, health
care professionals, and other students. The Charlotte AHEC
serves an 8-county area. The AHEC programs reached 
approximately 27 000 care practitioners during the 2005-2006
academic year alone. 

Charlotte AHEC also offers a variety of ancillary programs.
For example, training opportunities in diversity management,
foreign languages, and cultural immersion are offered to improve
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services to underserved populations. The AHEC digital library
has facilitated the delivery of certain courses, educational materials,
and literature online. This level of accessibility has vastly
expanded the opportunities available for community-wide
involvement. Finally, CHS and Charlotte AHEC have developed
a program called Health Career Education—Reaching Out to
Excellent Students (HEROES). This program is designed to
educate precollege students, especially underrepresented minorities
and disadvantaged populations, about health careers. 

Carolinas HealthCare System has also invested heavily in
medical research. The James G. Cannon Research Center,
which opened in 1991, attracts clinical and basic science
researchers to CMC. Cannon currently houses active laboratory
research programs in general surgery, urology, emergency 
medicine, orthopedic biology/engineering, obstetrics-gynecology,
internal medicine, and pediatrics. Additionally, it houses the
McColl-Lockwood Laboratory for Muscular Dystrophy
Research and the Heineman Medical Research Laboratories for
cardiovascular disease research. More research laboratories are
located in the Blumenthal Cancer Center. 

Carolinas Medical Center-based investigators have contributed
to expanded knowledge and successful outcomes in medicine.
For example, recent work helped to develop a new technique to
transplant insulin-producing cells into Type I (insulin-dependent)
diabetics.4-6 The first pancreatic islet transplantation in North
or South Carolina was performed in Charlotte, and follow-up
studies showed the recipient to be free from exogenous insulin
injections 2 years postsurgery. The patient requires minimal
immunosuppression. 

Additionally, novel use of antisense oligonucleotide mediated
therapy was used to improve Duchenne muscular dystrophy in
an animal model.7 Yet another CMC laboratory has identified an
array of genes implicated in the progression of ovarian cancer.8

These genetic markers may potentially serve as the basis for novel

treatment strategies and/or the development of more sensitive
and earlier screening tests. NIH funding has been utilized at
CMC to support the development of a Carboximeter.™9 The
purpose of the device is to detect pulmonary emboli quickly
and easily by means of a bedside test. Another NIH-funded
study is focused on identifying oral cavity pathogens that may
correlate strongly with ventilator associated pneumonia. 

The R. Stuart Dickson Institute for Health Studies is a 
program of applied research and public health studies that is
geared toward facilitating improvements in the quality of care
and the effectiveness of clinical practice. Dickson staff members
include epidemiologists, biostatisticians, health services
researchers, database analysts, and database developers.

As this article goes to press, the feasibility of starting a
Charlotte Campus of UNC-SOM is still being analyzed. If the
initiative does come to fruition, however, the new campus will
not need to be built from scratch. The proposed expansion will
capitalize upon a long established and mature relationship between
UNC-SOM and CMC. A large part of the infrastructure nec-
essary to support expanded medical educational opportunities is
already in place. Additionally, a tradition of high educational
standards, in conjunction with top-quality patient care and
cutting-edge research, is well established. Therefore, the main
questions under review tend to revolve around funding, logistics,
timing, and capacity.

The medical school expansion concept proposed by 
UNC-SOM builds upon existing strengths of two organizations
with a long-standing commitment to educating tomorrow’s
physicians. Assurance of an adequate supply of accessible physicians
is an issue of seminal importance to the public today and for
years to come. The UNC proposal represents a means of
increasing the state’s production of physicians in a rapid and
cost effective manner.  NCMJ
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he North Carolina Institute of Medicine (NC IOM)
2007 Primary Care and Specialty Supply Task Force report

indicates that the overall supply of practitioners in North
Carolina may currently be adequate, but escalating trends in the
environment threaten a substantial future shortage. The overall
population growth, combined with the aging of native residents
and the influx of retirees from other states, presents a serious
threat to quality health services in Western North Carolina
(WNC), which is experiencing both of these phenomena at an
accelerated rate. 

The region’s population is projected to
increase by 21% over the next 18 years.1 Of
the 15 counties in North Carolina with the
highest percent of older adults, 10 are 
in WNC, and, based on 2000 data, the 
population aged 65 years and older in
WNC is proportionately greater than for
North Carolina and the US (17.8%, 12.0%,
and 12.4%, respectively).2 Already, the ratio
of physicians to population in WNC is 
substantially below the statewide average
(14.8% and 20.7%, respectively),3 and as
the population ages, they require more
health care services.4,5

The State Needs to Consider
New Options and Alternatives
for Training Medical Students

The NC IOM task force has recommended
that North Carolina medical schools expand
their enrollment by 30% in order to meet
the future shortages. An increase of this
magnitude would push existing schools well

beyond their facility and faculty capacity, leading to potential
quality concerns. A more reasonable approach would be to 
consider off-campus teaching sites in WNC hospitals and private
practices for up to a total of 100 third-year and fourth-year 
students. With additional resources, these sites could utilize existing
faculty from community hospitals, including the 750-bed
Mission Hospitals regional referral center, and Mountain Area
Health Education Center (MAHEC) residency programs.
These types of rotations would be new to the region but have
proven successful in other states such as Michigan, Indiana,
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and South Carolina. It is believed that this method would be a
more economically feasible approach to increasing practitioner
supply because existing community hospitals and MAHEC
resources could reduce program costs to the state. 

Why Utilize Western North Carolina for
Training Medical Students?

Western North Carolina possesses assets that make the region
ideal for training medical students. The region is relatively
compact but offers a wide range of characteristics including
metropolitan areas and relatively isolated rural communities, a
growing elderly population, a strong tradition of collaboration, a
sophisticated and high quality medical community, and recognized
successful residency programs. The region can stand apart in
offering programs for training practitioners for a variety of settings
and environments. .

Much of the region is nestled in areas somewhat isolated by
the topography of the southern Appalachian mountains. The
area is composed of many close-knit communities and 
residents depend on their local hospital and health care
providers for their primary care needs. This setting exposes
medical students to genuine rural practice with reasonable
access to a large major tertiary care hospital. As more students
are exposed to this environment and become integrated into the
community, more may decide to practice in the rural settings,6

which often have the greatest demand for physicians. 
The quality of health care in WNC has received national

recognition. Mission Hospitals has been ranked as a “Top 50” and
“Top 100” hospital in several clinical areas such as cardiology,
cardiovascular surgery, and orthopedic surgery. Several other
WNC hospitals have been recognized nationally for their quality
health care services. In addition, the utilization and cost data in
WNC is also perceived as low cost, as demonstrated by the
Dartmouth Atlas database. The region has every major specialty

covered and provides all 3 levels of care.
The region also has a very successful history of collaboration

among health care providers. The 16 WNC hospitals, MAHEC,
and 14 public health departments work together closely
through the WNC Health Network with the goal of improving
access, enhancing quality, and reducing the costs of health care
throughout the region. The hospitals formed one of the first
initiatives in the country, the WNC Data Link project, to
access and exchange electronic patient data across the region to
facilitate care and treatment of patients. Western North
Carolina community colleges and universities have a cohesive
bond with the hospitals and MAHEC to project future
demand for health care services and provide adequate training
for professionals offering these services.

The region also has experience developing and maintaining
very successful residency programs. Led by MAHEC, Mission
Hospitals, and Margaret R. Pardee Memorial Hospital, with
the cooperation and support of other regional hospitals, these
programs have proven successful in attracting and maintaining
health care practitioners in WNC. The residency programs
boast a retention rate of 56% since their first graduating classes
in 1978.7

Similar to other areas of the state, WNC has experienced a
steep decline in the number of furniture, textile, and other
manufacturing jobs over the past decade. The hospitals 
have partnered with AdvantageWest, the regional economic
development team, to enhance and promote the region’s strong
health care services in order to attract more business and industry.
A medical student training program could boost those efforts
and help the economic development of the region. 

Through the resources and attributes noted above, Western
North Carolina can provide a high quality educational experience
for third-year and fourth-year medical students. We are prepared
to explore the feasibility of this program to ensure an adequate
supply of physicians for our future.  NCMJ
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ertified nurse-midwives (CNMs), nurse practitioners
(NPs), and physician assistants (PAs) play a significant role

in health care delivery in North Carolina. Within their scopes
of practice, these health care professionals provide quality care
with high levels of patient satisfaction.1 Studies in many settings
and specialties demonstrate the quality of care provided,2-7

cost-effectiveness,8-12 and patient satisfaction.13-19 The PA and
NP professions have been in existence for just over 40 years and
CNMs for 50; but the impact of these clinicians on access to
quality care is significant. Over half of the 464 primary care
practitioners gained in rural North Carolina from 1998 to
2003 were NPs or PAs, and they comprise 35% of all primary
care practitioners in whole county persistent health professional
shortage areas.20 In 2002, it was estimated there was one PA
and NP practicing for every 10 practicing physicians.21 As policy
makers and health care leaders consider strategies to confront
the impending physician shortage, it is appropriate that the
positive impact of CNMs, NPs, and PAs be considered. 

Certified Nurse-Midwives

There are 202 CNMs approved to practice in North
Carolina. The first nurse-midwives were approved to practice in
the state in 1976, and they practiced in major cities throughout
the state where more physicians were early adopters of the
CNM concept. Their utilization was limited until 1989 when
North Carolina’s rank of 49th in the nation in infant mortality
prompted the Division of Maternal Child Health to conduct a
feasibility study for creating a nurse-midwifery education program
and the Office of Rural Health to increase its efforts to place
CNMs in underserved areas. The CNM degree program was
established at East Carolina University and admitted its first
class in 1992. 

Nurse-midwives are trained as women’s health care 
practitioners specializing in care of women throughout their
lives. Nurse-midwives regard the North Carolina practice 
environment as tenuous—North Carolina is one of only 6 states
with supervisory language in statutes regulating nurse-midwives.22

This legislative barrier prohibits CNMs from hospital admitting
privileges. This results in an inability to statistically quantify
their contributions to health care in the state because patients
must be admitted under the supervising physician’s name. The
supervisory requirements force many nurse-midwives to work
in labor and delivery units as nurses, which limits their impact on
women’s health. Many more CNMs could be trained and uti-
lized in rural and underserved areas if the regulatory environment
were improved.23,24

Nurse Practitioners

In North Carolina, 8 universities graduate about 190 master
degree prepared nurse practitioners annually. In 2005 there
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were 2440 nurse practitioners approved to practice in North
Carolina. The last decade has seen substantial growth in the
numbers of NPs with North Carolina growing faster than the
national average. The potential to expand existing NP programs
in North Carolina is limited by access to clinical sites and 
preceptors. Another challenge is the worsening nurse faculty
shortage. The major factors driving the faculty shortage are
insufficient funds to hire new faculty, inability to recruit qualified
faculty, lack of qualified applicants, noncompetitive salaries, and
high faculty workload.25 Recommendations to relieve the faculty
shortage include developing and implementing nontraditional
methods of instruction to educate future instructors, increasing
public and private funding to expand nursing education programs
and improve the profession’s image, creating a work environment
conducive to recruiting and retaining nurse faculty, increasing
formal partnerships between schools of nursing and clinical
facilities, and engaging retired nursing faculty in support of
current faculty. 

Physician Assistants

There were 2674 physician assistants in practice in North
Carolina in 2005.26 North Carolina is the birthplace of the PA
profession with the first PA education program established at
Duke University in 1965. For many years there were two PA
programs in the state, at Wake Forest University and Duke,
graduating fewer than 80 PAs a year. East Carolina University
and Methodist College established PA programs in the mid
1990s, and the annual output of PAs in the state is now greater
than 150. The number of PAs in the state has increased 140%
since 1990. The practice environment for PAs in North
Carolina has been rated the best in the nation, and this serves
as a powerful incentive to in-migration.27 Physician assistants
are all trained as generalists, and thus they can provide primary
care or be deployed in a variety of surgical and medical specialties.
The Bureau of Labor Statistics ranks PA the 4th fastest growing
occupation from 2004 to 2010,28 and the applicant pool to PA
programs nationally remains robust. Barriers to expansion of PA
programs, nationally and in North Carolina, include adequate
financial aid, expanded clinical rotation sites, and local constraints
on facilities and resources within institutions. 

Recommendations

The North Carolina Institute of Medicine Primary Care
and Specialty Supply Task Force recommendations recognize

the contributions of nurse-midwives, nurse practitioners, and
physician assistants to access to high quality health care for North
Carolinians. One option identified to address the practitioner
shortage is to increase the production of CNMs, NPs, and PAs
by 30%. Although the challenges to such an expansion vary by
discipline, there are some overarching themes: the need for
adequate faculty and educational resources (including clinical
rotation sites and financial aid for students) and the impact of
the practice environment on retention of clinicians trained in
the state. 

A shortage of nursing faculty is an ongoing concern because
many educators are approaching retirement. Strategies for
increasing the number of faculty in nursing programs include
improved salaries, faculty development opportunities, and
improved work environment. While the number of physician
assistant faculty is currently adequate, expansion of PA programs
would likely engender similar difficulties.

Adequate funding for education programs is critical, as is access
to clinical training sites. Clinical rotation availability is often cited
as a reason not to expand medical school class sizes, and the
situation is no different for CNM, NP, and PA educational
expansion. In North Carolina, adequate funding of the Area
Health Education Centers (AHECs) to expand the stipend for
primary care preceptors will be a key factor in assuring adequate
clinical training sites.

Underrepresented minorities and disadvantaged candidates
for health professions programs face greater barriers to affording
education, yet they are more likely to care for the medically
underserved. Adequate financial aid packages, including 
scholarships and loan forgiveness programs, are central to
enhanced diversity and deployment of clinicians to where they
are needed most.

The foundation for recruitment of CNMs, NPs, and PAs
from other states and retention of those educated here once
they graduate is the regulatory environment. From the physician
assistant perspective, North Carolina’s environment is ideal, and it
is ranked first in the nation for PA practice.27 Nurse practitioners
and nurse-midwives see the need for improvement in the practice
environment to better align regulation with appropriate scope
of practice and utilization.24 For all three disciplines, legislated
authority should coincide with clinical ability as precisely as
possible. This requires an appropriate balance between assuring
protection of the public and enhancing the ability of these 
clinicians to deliver care within their scopes of practice.  NCMJ
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opulation growth, the aging of the population, and an
increase in chronic disease—all are expected to increase

North Carolina’s demand for physicians, physician assistants,
nurse practitioners, and other practitioners. Overall in North
Carolina, the ratio of all practitioners-to-population is expected
to drop between 2% and 13%
by 2030.1

This will continue to strain
counties and communities that
historically have had practitioner
shortages. In 2005, all or parts
of 38 counties in North
Carolina remained persistently
medically underserved.2 Without
targeted strategies to recruit
medical practitioners, access to
health care in underserved areas
of North Carolina will likely be
more difficult than ever. In an
effort to defray the effects of
these trends, the NC Office of
Rural Health and Community
Care (ORH, formerly the Office
of Rural Health Services) and the
NC Medical Society Foundation’s
Community Practitioner Program
(CPP) work as allies to offer loan
repayment, financial incentives,
and expert technical assistance to support primary care medical
practitioners serving medically underserved patients in rural
communities. Together, and with other key partners in the
state, these organizations have created additional medical access
points in rural North Carolina and powerful tools to attract

and retain primary medical care services in our state. These
partnerships have created one of the strongest recruitment and
retention systems in the nation. Yet, while North Carolina is
still seen as a leader, many other states are catching up, providing
community development, comprehensive and compatible

matching in recruitment, and
other longer-term support for
rural and underserved practices.
Now, more than ever, the 
partnership is critical to meeting
the state’s growing need for 
primary care practitioners.

Recruiting Health
Care Practitioners to
North Carolina 

In 1973, the NC ORH
began its mission of establishing
community-based primary care
medical centers in rural and
underserved parts of North
Carolina. The staff soon found
they needed the capacity to
recruit physicians, physician
assistants, nurse practitioners,
and other practitioners to these
sites, so in 1975 the ORH

began its Medical Placement Services (MPS) program. In the
mid-1990s, the NC General Assembly recognized the severe
shortage of general dentists in many parts of North Carolina,
and recruiting dentists and dental hygienists was added to 
the mission of the ORH Medical Placement Services.
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Accompanying the move toward recent mental health reform,
in 2005 the legislature provided $1 million annually to ORH to
expand the recruitment of psychiatrists to rural and underserved
communities that had a shortage or absence of mental health
professionals. 

Since its inception, MPS has recruited more than 3000 
primary care physicians, dentists, nurse practitioners, physician
assistants, psychiatrists, and other practitioners to the state.3

More than half of those placements have been at sites federally
designated as health professional shortage areas (HPSAs). Over
the course of its history, MPS has contracted with more than
300 communities across the state and at any given time has 350
to 450 different opportunities to offer, including private practice,
health departments, federal community and migrant health
centers, and state rural health centers.3 Each year, the staff
recruits approximately 140 practitioners to the state, almost all
of them serving in medically needy communities, most of them
rural towns and counties.

As incentives to placement, physicians, psychiatrists, and
dentists locating in medically underserved communities are 
eligible for up to $70 000 in State Loan Repayment funds for
a 4-year commitment. Physician assistants, nurse practitioners,
and dental hygienists are eligible for up to $30 000 in State
Loan Repayment for a 3-year commitment. MPS receives
about $1.4 million each year for primary care and dental loan
repayment incentives. One month into the state’s fiscal year,
most of the funds are obligated to practitioners waiting to
receive the funds and relocate to North Carolina.4 The MPS
staff also coordinates applications for Federal Loan Repayment
funds and offers state-sponsored High Needs Bonuses, providing
greater flexibility in responding to each recruited practitioner’s
financial needs.

The ORH programs make a critical difference for both new and
established practices across the state. Jo Hudson, an administrator
with Benson Area Medical Center in Johnston County, said the
health center has used ORH services for the past 28 years. “As a
community-owned nonprofit rural health center, we often struggle
to offer a salary and benefits package that can compete with those
offered both in the private sector and in the federally-funded
centers,” she said. “The State Loan Repayment Program has made
the difference for us.”

Over the years, ORH staff members have developed strong
and ongoing relationships with the state’s primary care residency
programs, the University of North Carolina at Chapel Hill
School of Dentistry, and the 9 Area Health Education Center
(AHEC) programs. ORH staff work to build an individualized
and trusting relationship with each potential candidate, conducting
in-depth interviews and creating an ongoing relationship to
gather information on each candidate’s professional qualifications,
personal and professional goals, and specific individual needs. This
one-on-one attention is continued throughout the recruitment
process.

The success of the MPS staff hinges on its detailed knowledge
of the communities it recruits for. ORH has helped establish
numerous practices across the state, which enables staff to give
prospective candidates unique details about each site. In addition,

MPS staff regularly confers with ORH consultants, community
representatives, business leaders, as well as hospital and other
health care administrators to accurately assess local health 
personnel needs and develop effective recruitment strategies. 

Adding Resources to Recruitment and
Retention Efforts 

In the late 1980s, state leaders recognized that the ORH
alone was not able to fulfill all the state’s recruitment needs. 
In particular, the state office had few options to help private
practitioners who worked outside a community-based or 
publicly-financed medical system, yet many private physicians
were struggling to enter or maintain a rural practice in 
high-needs communities—communities that needed primary
care practitioners. 

In 1989, the NC Medical Society Foundation (NCMSF),
ORH, the NC AHEC Program, and the Kate B. Reynolds
Charitable Trust conducted a needs assessment to determine
new strategies, and a $4.5 million grant from Kate B. Reynolds
Charitable Trust created the Community Practitioner Program.
A program of the NCMSF, CPP was created to assist practitioners
and sites not eligible for ORH incentives. The Community
Practitioner Program uses its funds to provide loan repayment
and financial incentives to physicians, physician assistants, and
family nurse practitioners in return for 5 years of service in a
targeted medically underserved community. The program typically
pays up to half of a practitioner’s educational loans and provides
practice management assistance through its PractEssentials
program to participants and their practice sites. Currently, 103
health care professionals participate in CPP in nearly half of North
Carolina’s 100 counties. Since its inception, 365 practitioners in
136 communities have been served by the program in 77 counties.
About three-fourths of the participating practitioners remain in
rural or economically distressed counties beyond their 5-year
commitment, and 85% remain in North Carolina.

Beth Hodges, MD, said the chronic shortage of physicians was
evident when she and her husband began their family practice in
Asheboro with CPP help. “When we opened our practice, we
acquired many patients who had not seen a doctor in more
than 20 years,” she said. “Now, 6 years later, hardly a day goes
by that we do not receive thanks from someone for making
such a difference in their mother’s, father’s, or grandparent’s
life.”

From the initial grant provided by Kate B. Reynolds
Charitable Trust, $10 million in program expenditures have been
leveraged producing $226 million in health care to uninsured
North Carolinians through CPP. In 2006, the Blue Cross and
Blue Shield of North Carolina Foundation entered into a $10
million, 5-year partnership to sustain CPP; the grant requires a
$5 million match from other sources. To date, some of the
matching funds have been obtained from the NC Medical
Society, Medical Mutual Insurance Co., the Physicians
Foundation for Health Systems Excellence, individual physicians,
and philanthropists. As a result, by 2010, CPP is projected to
increase the number of practitioners assisted on an annual basis



189NC Med J May/June 2007, Volume 68, Number 3

from 103 to 160, increasing annual patient visits from 2 310 000
to 3 696 000.

Primary Care Recruitment:
The Changing Landscape 

The 1990s saw increased interest nationally in state-based
recruitment programs. By 1996, there were 82 different programs
in 41 states working to recruit health professionals to underserved
communities.5 Programs in other states include loan repayment,
scholarship programs, financial incentives, and residency support.
There continues to be greater national competition for practitioners
interested in serving rural and remote communities.

With increased pressure on supply, in the 1990s greater
emphasis was placed on retaining existing practitioners.
Retention in rural North Carolina improved when the federal
National Health Service Corps moved from obligating scholars
to fixed years of service based on front-end medical school
scholarships to loan repayment that recruited medical residents
who had been through training and recognized a desire and
willingness to practice in a rural or medically underserved area,

according to Tom Tucker, a veteran recruiter with ORH.
Practitioners who signed up as scholars to pay for medical school
had low retention rates and usually left their NHSC site when
their obligation was completed. Those recruited after residency
through loan repayment have higher retention rates, he said.

In recent years, as the legislature expanded ORH’s 
responsibilities to include recruiting psychiatrists, mental health
professionals, and dentists, funding has not been commensurate
with the increased demands to recruit practitioners. The 2007-
2008 proposed budget allocates an additional $500 000 for
loan repayment, funds that will increase the ORH’s current
resources of $1.2 million for primary care and $1 million for
mental health. The proposed increase will help North Carolina
stay competitive in the national recruitment process, but it does
not return the ORH to the peak of $1.8 million it had in 2002
for primary care incentives. North Carolina remains unique
with its extensive and varied resources for recruitment. Other
states recognize the value of the programs piloted in North
Carolina to meet critical access needs of their residents. In order
for North Carolina to maintain its competitive advantage, 
collaboration among all the stakeholders is critical and funding

Table 1.
North Carolina Loan Repayment Program Attributes

NC Office of Rural Health- NC Medical Society Foundation- 
Medical Placement Services Program Community Practitioner Program

Budget $1.4 million primary care annually $700 000 annually
$1 million psychiatric care annually

Funding source State of North Carolina Grants from Kate B. Reynolds Charitable
Trust, Blue Cross/Blue Shield of North 
Carolina Foundation, The Duke 
Endowment, Golden Leaf Foundation

Loan repayment limit Maximum $70 000 At least half of medical school loan debt

Obligation Up to 4 years Up to 5 years

Eligibility Must practice in community-based Prioritize those practicing in HPSA designated 
nonprofit in a health professional regions, open to private practices treating  
shortage area (HPSA) patients and with a Medicaid, Medicare, and 

indigent care population constituting at least 
30% of their practice 

Provider eligibility Primary care physicians, psychiatrists, Primary care physicians, nurse practitioners, 
dentists, dental hygienists, nurse and physician assistants
practitioners, physician assistants, and 
nurse midwives

Application process Conducted through the Office of Rural Application is completed for initial 
Health staff determination, followed by interview with 

the participant, practice manager, and 
supervising physician

Coordination of federal loan Yes Applicant is ineligible if qualified for 
program resources federal/state loan repayment programs

Practice management resources Office of Rural Health and Community PractEssentials through NC Medical Society 
Care staff Foundation

Flexible funding Yes Yes 

Communities served More than 400 More than 136

Counties served 100 77 

Program participants 2006 198 (loan repayment and placements) 103 (loan repayment and placements)



is essential to meet the present and future demands on our
health care system.

Working Together 

Leaders from the Office of Rural Health and the
Community Practitioner Program have coordinated efforts
from the beginning. Staff members from ORH and CPP meet
regularly to discuss candidates, look over opportunities, and
discuss overall workforce needs and strategies. They also continue
to meet regularly with key partners including the NC AHEC
Program, the NC Hospital Association’s Rural Health Center,
the NC Division of Public Health, granting organizations, and
other state agencies to analyze trends and strategies concerning
health professional supply, workforce issues, and opportunities
for collaboration. 

“If it weren’t for the close collaboration between the Office
of Rural Health and the CPP, I would not have found Sampson
County,” said Art Apolinario, MD, who practices in Harrells

and Newton Grove. “It just never really occurred to me that my
perfect practice experience could come from one of the most
rural counties in the state. Knowing they were behind me and
my potential success in the communities of Newton Grove and
Harrells made me that much more confident that a lifestyle and
practice in Sampson County could work for me and my family.
They worked hard to make sure I would match with these
communities, and that has made the biggest difference in
ensuring I would stay in the community.”

North Carolina’s ORH and CPP, together with their partners,
give the state a national competitive advantage to recruit for
medically underserved communities. By working together, they
also maximize their resources and partner to recruit high-quality
health professionals who will remain in North Carolina’s rural
and underserved communities.  NCMJ
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ural communities across North Carolina are constantly and
increasingly facing significant challenges to their fragile

health care systems. The health of rural North Carolina citizens
depends on a delicate balance between health care providers; health
system resources, facilities, and service development; community,
public health, and social support structures; and the
underlying health status of the community.
Unfortunately, practitioner shortages have a 
significant potential to unbalance North Carolina’s
effective but fragile rural health care system. 

Rural hospitals and their associated physicians
and medical staff are particularly critical aspects
of rural health care networks. As a consequence,
rural hospitals and physicians are highly dependent
upon each other to create services, resources, and
access points that ultimately support community
health improvements, prevention of disease, and
treatment for chronic and acute illness and injury.
In order to understand the community-wide
impact of the availability of trained, reliable
physician resources for rural North Carolina
communities and hospitals, please consider the
following North Carolina case studies.

Vulnerability to Specialty Practitioner
Shortages

A 150-bed rural community hospital in eastern North
Carolina has provided urology services for 80 000 citizens in the
county and local communities for the past 40 years. Recently, one
of the two urology physicians practicing in the community and
providing care at the hospital decided to terminate his relationship
with the practice and move out of state. The decision was based
on family decisions as well as lifestyle issues. The physician was
beleaguered by a call schedule that required 7 days on, then 7 days

off, to provide coverage for the two physician practice. 
The rural hospital and the urologist remaining in the practice

developed a strategy to successfully restore full physician coverage
to the urology practice, including amendments to the hospital
medical staff bylaws to create a maximum call exposure of 10

days per month for any physician specialist. The rural hospital
and the urologist then began an extensive recruitment process to
replace the departing physician partner. Three months after the
departure of the first urologist, the remaining urologist decided
to depart the practice, leaving the rural hospital and the 
community as well. Thus, in just 6 months, a vibrant, thriving,
and strong urology practice serving a significant rural community
had completely collapsed. The consequences for patients in the
rural community were devastating, requiring patients and families
to seek care and physician relationships across county lines, further
from home. 

Rural Hospitals and Rural Physicians:
Understanding the Physician Workforce Challenges that Affect Rural
Communities and Providers
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For the rural community hospital, losing the urology practice
led to an immediate loss of hospitalized patients, causing urology
patients to bypass the rural hospital to receive basic outpatient
services elsewhere and, ultimately, resulting in substantial
decreases in surgical and diagnostic procedures and an estimated
net revenue loss of $2 million annually.

Subsequently, the rural hospital worked diligently to negotiate
a partnership with a multi-physician urology practice affiliated
with a larger urban hospital more than 60 miles away for one day
per week of urology coverage in the rural community. Eventually,
a full-time urologist was recruited to join the group practice and
encouraged to develop a satellite clinic. The rural hospital estimates
that the 6-month disruption in urology services will require
nearly 3 years of persistent effort to bring services and volume
back to where it was prior to the departure of the physicians.
Reflecting on the difficult and untimely situation, the rural hospital
CEO confirmed, “Recruiting another urologist to suburban
North Carolina really doesn’t matter. However, one urologist at
our community hospital means the difference between 80 000
people receiving care locally or patients having to leave their local
community to seek care.”

Case Study of Successful Rural Hospital
Physician Recruitment

A rural hospital in eastern North Carolina successfully operates
a family medicine clinic in a remote rural community of
approximately 4000 people located 10 or more miles from the
rural hospital. The physician practice served as the only full
service primary care clinic in the area. The practicing physicians
held hospital privileges and were supported by the rural hospital’s
existing medical staff structure. After many years of practice,
both the physician and family nurse practitioner announced
their intent to leave the hospital-supported clinic. The decision
left the rural community without immediate access to primary
care. The rural hospital immediately began a search to replace
the physician and primary care providers. 

While the rural hospital is located within an hour and a half
drive of 4 major North Carolina physician training programs that
focus on primary care, North Carolina’s training programs are not
the usual resource for recruiting and locating new primary care
physicians in this rural community. Of the 10 most recently
recruited primary care physicians, only one physician had 
completed primary care training at a North Carolina-based
physician residency program. 

The rural hospital was successful in recruiting a husband
and wife physician team from Ohio. The key success factors
that achieved this recruitment opportunity included:
■ Physician interest in the small town setting.
■ The appeal of North Carolina as a place to both practice

medicine and develop an attractive lifestyle.
■ Recruitment support packages offered by the hospital

including income guarantees for the practice and assistance
with relocation expenses.

■ An existing practice with active patient files, well-designed
facilities, and readily available office staff.

■ Access to a supportive community hospital with a full 
service compliment of diagnostic capabilities and physician
specialists.

■ The availability of a weekend hospitalist service, which
allows the primary care physicians time off as they develop
their practice.

The rural primary care practice is a striking success story. The
community has been extremely receptive to the new physicians
and their commitment to expand their base of patients. The
financial incentives provided by the rural hospital served the
practice well during their initial start-up. Financial assistance
from the North Carolina Medical Society Foundation proved
beneficial to the initial success of the practice as well.

Physician Recruitment and Retention

Virtually all North Carolina rural hospitals are actively and
constantly recruiting physicians across many specialties to meet
critical physician shortages. Recent surveys from state hospital
associations and the American Hospital Association document
the recruitment of new physicians to hospitals’ medical staffs
for small, medium, and large rural community hospitals.
Physician recruitment and retention are among the most, if not the
most, important issues faced by hospitals today. For rural hospitals,
the success of the recruitment process is often termed as a “life
and death” objective. The strategic value of the appropriate
composition and continued development of the medical staff is
critical due to the following factors:
■ Each new physician generates incremental, new revenue for the

hospital. Physicians with surgical specialties are particularly
valuable in creating revenue opportunities for rural hospitals.

■ Each new physician expands the market share of the hospital,
allowing patients to receive health care services in their rural
community.

■ Success breeds success. Each new physician recruited to the
medical staff improves the image of the rural hospital and the
community and, in turn, helps attract more new physicians.

General Lessons Learned

Rural hospitals tend to serve communities whose demographic
profiles are more difficult from a health standpoint than the
urban hospital counterparts. Typically, communities served by
rural hospitals are more elderly and have higher proportions of
uninsured residents. Rural community residents also have
higher incidence of chronic disease and lower per capita
incomes. Recent studies published by the Cecil G. Sheps
Center for Health Services Research at the University of North
Carolina at Chapel Hill document Duplin County and
Sampson County in eastern North Carolina as experiencing
the highest uninsured vulnerability rate (approximately 25% of
the population) throughout North Carolina. Duplin and
Sampson are excellent examples of typical rural North Carolina
counties served by rural community hospitals based within the
county. 
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In addition, the specialty mix of physicians and services do
not reward rural community hospitals. On average, the hospital
service lines that feature tertiary services in cardiology, oncology,
and surgical subspecialties are able to generate significantly higher
operating margins than the primary and secondary care services
characteristically offered at rural community hospitals. Obviously,
the key to offering specialty services is linked to the availability of
specialty physicians. Unfortunately, many of the medical and
surgical specialty physicians tend to be in short supply in rural
community hospitals.

Obstacles to recruitment of new physicians to serve 
communities and rural community hospitals are numerous. Many
of the critical issues that impact rural physician recruitment and
retention are summarized below.
■ Lifestyle—Many physicians and their families prefer the

amenities available in larger, more metropolitan or suburban
areas. Recruitment to a rural community is particularly 
difficult when neither the physician nor his/her family has
any experience living or practicing outside of an urban area.

■ Unintentional medical school bias—Many physicians that
choose to practice in rural communities relate that there is an
informal, but visible, bias communicated in their medical
school and residency training against practicing in rural areas.
Most of this subtle bias focuses on the absence of medical
technology, lack of research, professional isolation, and fewer
continuing education opportunities available in rural areas.

■ Call coverage—Call coverage for both the practice and the rural
hospital can be a particularly thorny issue for specialty physicians
practicing in rural areas. Typically, surgical subspecialties may be
solo practitioners or small group practices. It is essential that
rural hospitals establish a reasonable call schedule for physicians
practicing in specialties with only a few physicians on the call
panel.

■ Payor mix—As demonstrated earlier, payor mix issues can
present a significant financial barrier for both rural physicians
and rural hospitals. There is a tendency for well-insured

patients to seek care in urban or suburban environments.
These patients have the ability to travel easily and bypass their
local hospital and physician, leaving behind uninsured
patients and poor citizens who are dependent on government
insurance to receive adequate health care.

Potential Solutions 

Physician recruitment to rural communities is not always a
frustrating process. There are certain attractive features for a
rural community that the astute physician can understand and
may often prefer. For example, there tends to be little or no
managed care in rural North Carolina communities due to low
population densities. Most rural community hospitals are
underserved for physician supply in nearly every specialty, thus,
there is very little competition between groups or physicians. In
addition, physician productivity is better awarded through seeing
and treating a larger number of patients.

Furthermore, the cost of living is usually more reasonable and
affordable in rural communities. This is particularly noticeable in
the cost of housing and land. The camaraderie of the medical
staff tends to be a reinforcing factor in rural community hospitals.
There is a great sense that “we are all in this together.” Perhaps
the greatest physician recruitment advantage rural community
hospitals have is the ability to use financial incentives to attract
new physicians to rural communities. Federal and state regulatory
guidelines governing inducements offered to new physicians
permit hospitals in rural underserved areas to offer financial
incentives to attract new physicians in return for their service to the
community and hospital. The approved financial inducements
may include a start-up bonus, income guarantees, medical school
loan repayment, and the marketing of the new physician’s practice
in the service area of the hospital. Successful rural hospitals will
have to build upon these advantages and work closely with 
programs throughout the state that offer recruitment and
retention assistance.  NCMJ



t was a downturn in the overall supply of physicians per 10 000
population that prompted the North Carolina Institute of

Medicine (NC IOM) to examine the emerging physician
shortage in North Carolina. However, what will ultimately
matter, and what presents the most pressing policy challenge, is
whether we will be able to get the right mix of practitioners in
the right places to meet the health care needs of North
Carolina’s citizens. 

Health workforce researchers have long debated how to
define a workforce shortage (ie, how many practitioners are too
few?), what constitutes the
right mix of primary care and
specialist physicians to meet
population needs, and what is
the ideal balance of physician
and nonphysician practitioners
such as physician assistants,
nurse practitioners, and certified
nurse midwives in a particular
health care setting. While these
are important topics to discuss
and debate, we must make
policy decisions now based on
our best understanding of the
information currently available.
The objective of this commentary is to use data from the North
Carolina Health Professions Data System (HPDS) to summarize
what we know about the supply and distribution of primary care

practitioners, practitioners who deliver babies, general surgeons,
and psychiatrists and to suggest what might be done to address
shortages and maldistribution of practitioners in these specialties.a

Primary Care Practitioners

Primary care practitioners (PCPs)b are those providers who
see patients with the most common medical problems. Primary
care practitioners serve as the entry point into the medical system
for most patients, and they coordinate care for patients requiring

specialty services. While there is some evidence that fewer 
practitioners are selecting primary care specialties,1 North
Carolina continues to have more primary care physicians relative

Location, Location, Location:
North Carolina Faces a Shortage of Primary Care and Specialty
Practitioners in Rural and Underserved Counties
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“Rural counties that have traditionally
fared poorly in the competition for
practitioners appear to be worse off

now than in the past and the existing
maldistribution will be exacerbated as
the overall physician supply tightens.”

a Undoubtedly shortages of other specialty providers exist but data and resource limitations prevent a fuller examination of all specialty
areas. For example, although we know that North Carolina’s rapidly aging population has increased the demand for geriatric care, in
2005 only 293 physicians reported a primary or secondary specialty in geriatrics or family practice, geriatrics. Physicians in other specialties
(ie, internal medicine) are providing geriatric care, but without information on the physician’s patient panel there is no way to assess the
adequacy of supply.

b Primary care practitioners are defined as physicians, nurse practitioners, and physician assistants who indicate a primary specialty in 
general practice, family practice, internal medicine, obstetrics and gynecology, or pediatrics. All certified nurse midwives are considered
to be in primary care.
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to population size than the United States average.2 Nurse 
practitioners (NPs) and physician assistants (PAs) make up an
increasingly important component of North Carolina’s primary
care workforce. Over the past decade, the supply of primary
care NPs and PAs outstripped physician growth. While 
physician supply grew by 36.4% between 1996 and 2005, NPs
increased by 220.1% and PAs grew by 100.9%. (See Figure 1.)
The rapid growth of PA and NP supply has been especially
important in rural areas of the state. Between 2001 and 2005,
almost half (47%) of the 264 primary care practitioners gained
in rural counties were either NPs or PAs. Despite these gains,
North Carolina has faced an increasing shortage of primary
care practitioners in the state’s most underserved counties.
Between 2001 and 2005, 30 counties experienced a decrease in
primary care practitioners to population ratios compared to 11
counties between 1996 and 2001. Fourteen of the 30 counties
where supply declined relative to population have been 
designated as primary care health professional shortage areas in
6 of the past 7 years.1 The net result of these trends is that while
the overall supply of primary care practitioners is not yet 
problematic, there is a maldistribution of practitioners across
the state. 

Practitioners Who Deliver Babies

An important component of primary care is access to
obstetric care services. Despite significant anecdotal evidence
that fewer providers are delivering babies in North Carolina
due to rising malpractice rates, the number of obstetricians/
gynecologists and family physicians who reported delivering
babies rose between 2000 and 2005. Concomitantly, the number
of births per delivering physician declined from 139.3 in 2000
to 125.7 in 2005.c The supply of certified nurse midwives also
increased over the period from 167 in 2000 to 195 in 2004. An
important caveat to this generally good news about the supply
of obstetric care practitioners is that between 2003 and 2004
there was a 12% decline in the number of family physicians
(FPs) delivering babies, and of the 101 physicians who stopped
providing deliveries between 2003 and 2004, 56 (56%) were
FPs. This represents a disproportionate share since family
physicians comprise just 10% of total physicians delivering
babies. This trend does not bode well for the distribution of
obstetric care in rural areas because family physicians provide
26% of delivery services in rural counties. If their numbers
continue to decline at such a rapid rate or action is taken on the

c There was a slight decrease in the supply of physicians delivering babies between 2004 and 2005, but it is unclear whether this decrease
reflects a true trend or a data aberration caused by a change in the way the Medical Board collects this information from physicians.

Figure 1.
Cumulative Percent Growth in Primary Care Physicians, Physician Assistants, Nurse Practitioners,
and Certified Nurse Midwives, Relative to 1996 



currently debated question of removing obstetrical training
from FP training programs, the supply of practitioners who
deliver babies in rural areas may be further compromised. As it
is, there are 19 counties in North Carolina without a physician
who delivers babies;d 12 of these counties have not had a physician
deliver a baby in the last 5 years. While there is evidence that
the average distance traveled by women delivering babies has
not increased,3 it is not known whether birth outcomes are
worse for mothers in counties with no or limited access to
obstetrical care.

General Surgeons

Workforce patterns for surgeons echo that of other specialties
with an adequate, but poorly distributed, supply. With 0.75 
general surgeons per 10 000 population, North Carolina has
more general surgeons than the US average (0.60) or other
southern states (0.64), but between 2000 and 2005 more than
half (53) of North Carolina counties experienced a decrease in
the supply of surgeons relative to population, and 5 counties lost
all their general surgeons. Seventeen counties had no general
surgeons in either 2000 or 2005. General surgeons are a difficult
specialty to study from a workforce planning perspective
because although they are trained to provide a wide range of
surgical services, general surgeons tend to narrow their scope of
practice over time in response to the demands exerted by the rapid
growth of medical knowledge, patients in their practice, and
personal factors.4 More research is needed to better understand
and monitor the supply of general surgery services in the state. 

Psychiatrists5

North Carolina is currently in the process of redesigning the
way mental health services are delivered. As the provision of
mental health services is divested from centralized agencies to
community settings, it is crucial to know whether there will be
practitioners to care for patients at the community level. While
a broad range of professionals treat individuals with mental
health disorders, a subset of patients requires consultation and
pharmacological treatment by psychiatrists. The overall supply of
psychiatrists in the state has been keeping pace with population,
and North Carolina ranks 20th in the nation with a ratio of
1.05 psychiatrists per 10 000 population. However, two-thirds of
North Carolina counties lost psychiatrists relative to population
growth or had no psychiatrists between 1999 and 2004. 

Examining the supply of psychiatrists relative to primary care
physicians is another important perspective from which to examine
the issue because in the absence of psychiatrists the burden of
diagnosing and managing mental illness will likely fall on primary
care physicians who may also be in shortage. In 2004, 19 counties
in North Carolina faced a persistent shortage of primary care
physicians; 11 of these 19 counties also had a psychiatrist shortage.

Of more concern than the overall supply of psychiatrists is the
shortage of child psychiatrists in the state. A recent study of North
Carolina pediatricians found that about 15% of children had a
behavioral disorder such as attention deficit disorder, anxiety, or
depression.6 While PCPs can diagnose and treat many common
childhood mental illnesses, a child psychiatrist is needed for
more complex cases. In 1995, the state had 102 physicians
reporting a primary specialty in child psychiatry, but this number
dropped to 91 in 2005. During the same period, the population
18 years and younger grew by 21%. The net effect of these trends
was that the ratio of child psychiatrists per 10 000 population
aged 18 years and younger dropped 26% (from 0.55 to 0.41).
Distribution is also a problem—in 2004, 43 counties had no
child psychiatrists and another 42 counties had fewer than one
full-time-equivalent.e

So What? Crafting Policies to Address
Shortage Issues

The shortage of child psychiatrists is acute and action needs
to be taken to increase supply and improve distribution. The
long-term ramifications of not taking action will be deleterious
for North Carolina’s health care system. As children who receive
suboptimal or no psychiatric care mature, they are likely to
require even more mental health services than if they had been
treated earlier. Lack of access to mental health services will also
have personal costs that are borne by children and their parents
and societal costs if children are not able to reach their potential
due to a lack of access to mental health services. Options
include increasing the number of child psychiatry positions in
North Carolina residency training programs and placing these
positions in community-based teaching sites in rural and
underserved communities. The thorny issue of reimbursement
must also be addressed. Given that many North Carolina rural
communities face both a shortage of primary care and psychiatric
physicians, private and public payers need to reimburse for
face-to-face and telemedicine consultations between the two
practitioner groups. Resources also need to be devoted to 
developing innovative models of interdisciplinary care that do
a better job incorporating nurse practitioners and physician
assistants with mental health competencies into the psychiatric
workforce team. 

With the exception of child psychiatrists, North Carolina’s
current supply of primary care and specialty practitioners is
adequate to meet population needs, but there is a maldistribution
of practitioners across the state. Rural counties that have 
traditionally fared poorly in the competition for practitioners
appear to be worse off now than in the past, and the existing
maldistribution will be exacerbated as the overall physician
supply tightens. To reverse this trend, decision makers must
focus attention not only on high visibility options such as
developing new or satellite medical schools, but must also 
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d These data include physicians’ reported primary, secondary, and tertiary practice locations.
e Data include primary, secondary and tertiary practice locations for physicians reporting a primary specialty in psychiatry.
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consider a broad range of policy interventions to encourage and
support rural practice. Strategies that address the maldistribution
by increasing overall supply rely on a “trickle down” assumption
that practitioners will diffuse across geographic areas. Although
research supports a general diffusion of practitioners from
urban to rural areas,7,8 past experience has shown that more direct
policy action is needed to locate practitioners in underserved
areas. Resources need to be invested in placing training programs
and clinical rotations in underserved areas of the state because
practitioners are more likely to settle near where they train.

Financial incentives need to be crafted that not only encourage
physicians to move to rural areas but to remain there as well.
Loan repayment has proven an effective tool in recruiting
physicians to rural areas,9 but longer-term strategies to reduce
professional isolation and workload need to be implemented 
to address rural physician retention. North Carolina has a 
well-established history of collaborative action between health
workforce stakeholders that makes it well positioned to both
digest, and act upon, shortages of primary care and specialty
practitioners.  NCMJ
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eyond sporadic trips to the clinic for immunization shots,
they have limited opportunity to communicate with a

physician. A majority of these individuals have never crossed the
threshold of a dental office, and they may not understand what the
man behind the counter at the local drug store really does.
Who are “they” you ask? “They” are the many minority and
disadvantaged students who have had limited contact with 
adequate health care and little to no exposure to any health care
practitioners who mirror their image. It is important to understand
some of the contributing factors to this harsh reality. 

Health Disparities 

Many Americans are living longer, and their overall health is
improving. However, despite a steady improvement in the overall
health of the US population, racial and ethnic minorities, with
few exceptions, experience higher rates of morbidity and mortality
than nonminorities.1 This
holds true for the citizens of
North Carolina. Over the
past few decades, enormous
strides have been made to
enhance the health status and
quality of life of all North
Carolinians. However, in spite
of these gains, a large segment
of the state’s racial and ethnic
minorities, particularly African
Americans, American Indians,
and Hispanics, continue to experience a disproportionate burden
of poor health and premature mortality compared to their
white counterparts.2 Several studies have shown that even with
equivalent levels of access to care, racial and ethnic minorities
experience a lower quality of health services and are less likely
to receive even routine medical procedures than white
Americans.1

In addition to examining this epidemic through national
discourse, states are addressing the impact of health disparities

on their local home fronts. North Carolina has a long-standing
tradition of caring for the health of its citizens. Since 1968, the
North Carolina Area Health Education Centers Program
(AHEC) Medical Air Operations has transported health science
faculty, medical residents, health science students, and university
officials to the most remote areas of the state in dire need of
health services.3 In 2001, shortly after Governor Mike Easley
appointed her as Secretary of the Department of Health and
Human Services (DHHS), Carmen Hooker Odom declared
eliminating health disparities a priority for the department.
The Secretary charged the Office of Minority Health and
Health Disparities (OMHHD) with lead responsibility for
developing the DHHS Call to Action to Eliminate Health
Disparities.2 NC OMHHD and the State Center for Health
Statistics released the Racial and Ethnic Disparities in North
Carolina Report Card 2006. This document reveals some leading
health indicators for broad racial and ethnic population groups

for the state, provides supporting data for those health indicators,
and assigns a letter grade that ranks the health status of those
groups. For instance, the 2000-2004 prostate cancer death rate
shown for African Americans (73.0) was divided by the prostate
cancer death rate for whites (25.1): 73.0 ÷ 25.1= 2.9. This ratio
shows that the prostate cancer death rate for African Americans
was 2.9 times as high as the rate for the white population.
According to the disparity ratio grading scale, this 2.9 receives
a grade of “D.”4

Increasing Minority Representation in the Health Professions:
One Student at a Time

Patrena N. Benton, MS
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“To a great extent, efforts to diversify
health care fields have been hampered

by gross inequalities in educational
opportunities for students of minority

racial and ethnic groups.”
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As the state continues to aggressively focus on this health
dilemma, it must also address the shortage of health care 
practitioners with specific emphasis on increasing the percentage
of minority practitioners. Empirical evidence is mounting that
compared to whites minorities are more likely to serve the
underserved.8

Underrepresented Minorities (URMs) Missing
from Health Careers

America is experiencing a “browning effect.”5 Due to the
rapid increase in minority populations, the country is becoming
increasingly more diverse. Unfortunately, the same cannot be
said for the diversification of the health care professions. To a
great extent, efforts to diversify health care fields have been
hampered by gross inequalities in educational opportunities for
students of minority racial and ethnic groups. The supply of
URM students who are well-prepared for higher education and
advanced study in health professions fields has thus suffered.6

As stated in the Sullivan Commission’s Missing Person’s Report,
increasing diversity in the health care professions will improve
health care access and quality for minority patients and assure
a sound health care system for all of our nation’s citizens. It will
also strengthen health care delivery systems at multiple levels,
enhance educational experiences for all health professions 
students, promote relevant research and needed changes in health
policy, and prepare our nation for the emerging and culturally
dynamic health care challenges of tomorrow.7 Therefore it is
not difficult to surmise that increasing the diversity of our
health care professionals is of immense benefit to all citizens.
Consequently, health preparation programs are vital vehicles
for developing this pool of future practitioners.

Over the years, various academic and enrichment programs
have been established at universities across the country to
address the shortage of minority and disadvantaged students
entering into graduate and health professional programs. These
programs have mainly focused on preparing students at the
undergraduate and postgraduate levels. However, in order to
increase the percentage of matriculants to a more significant
level, students must be exposed to health careers at an earlier age.

A North Carolina Comprehensive Pipeline
Approach

In theory, a pipeline from primary to secondary to 
postsecondary education and finally to professional training
channels the flow of a diverse and talented stream of individuals
into the nation’s health care workforce. However, in reality, not
all students flow equally through the pipeline to the health care
professions. Instead, race and ethnicity often substantially
influence an individual’s forward motion at every stage of the
pipeline.7

Through years of effective collaboration, many North
Carolina institutional partners have worked to create seamless
pipeline approaches to increasing opportunities for minority
and disadvantaged students pursuing health careers.
Collaborators from various sectors of the state such as the K-12
public schools, statewide centers, historically black college and
universities, and private and public higher educational schools
have created a notable comprehensive pipeline approach. 

Over the last three decades, several North Carolina programs
were created to address the underrepresentation of minority
and disadvantaged students in the health professions. Founded
by Dr. Cecil G. Sheps in 1971, the North Carolina Health
Careers Access Program (NC-HCAP) is one such program.
Together with the North Carolina AHEC Program, NC-HCAP’s
4 campus-based centers have exposed thousands of North
Carolina’s K-12 students to health career offerings. Precollege
students also benefit from additional structured programs that
AHEC offers throughout the year. As students progress
through their undergraduate careers, strong recruitment support
is rendered by the University of North Carolina (UNC) Office
of Diversity and Multicultural Affairs as well as health science
advisors at minority serving institutions within the state.
Undergraduate students with interests in various health 
professions apply for entry into NC-HCAP’s Science Enrichment
Preparation (SEP) Program. SEP is an 8-week, honors-level
academic enrichment program for disadvantaged undergraduate
students seeking to increase their level of competitiveness for
admissions into graduate/health professional programs. Since
its inception in 1979, 834 students have completed the SEP
Program. Of that number, currently 86% of these participants
are either practicing in a health care field, enrolled in health
professions training programs, or completing undergraduate
prerequisites for these programs.9 Freshman and sophomore

Figure 1.
A Comprehensive North Carolina Pipeline Approach 
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college students interested in medicine or dentistry can apply
to the Summer Medical Dental Education Program (SMDEP)
at Duke University School of Medicine. For rising seniors and
postgraduates with an interest in medicine or dentistry, the 
natural choice is the Medical Education Development (MED)
Program sponsored by the UNC Schools of Medicine and
Dentistry. MED offers a structured summer curriculum at the
level of professional education to increase the ability of
advanced preprofessional candidates, especially those who are
disadvantaged, to compete successfully for admission to health
professional schools. Since 1974, 88% of the 1886 students
who have attended the MED summer program decided to
apply to health profession schools. Ninety percent gained
admission with 80% matriculating into medical or dental
school; the remainder entered other health professional
schools.10 Clearly, this approach has successfully assisted many
in becoming the health practitioners they are today. Yet, despite
this history of success, the majority of these programs are in 
constant jeopardy of being eliminated. 

Federal Budget Cuts

In addition to the support received by their host institutions,
pipeline programs have existed due to the support of federal
funding. However, when the federal administration’s priorities
shift so does the funding. Such a shift occurred in 2006 when
the Bush administration enacted drastic cuts to the Health
Resources and Services Administration’s Title VII Health
Professions Education Programs, which supports facilities, 
initiatives, and individuals engaged in health professions training
with an emphasis on recruiting practitioners for rural and other
medically underserved areas.11 The President’s 2008 budget has
proposed a complete elimination of Title VII and nearly a 30%
reduction in Title VIII Nursing Education Programs. This action
has dire implications for the future workforce supply. These two
funding streams are the only federal programs designed to train
practitioners in multidisciplinary settings to meet the needs of
special and underserved populations as well as increase the
minority representation in the health care workforce. Graduates
of these programs are 3 to 10 times more likely to practice 
in underserved areas and are 2 to 5 times more likely to be
minorities.12

This federal action has in fact reduced and/or eliminated
numerous health professional preparation programs across the
country despite their long-standing successes. These programs
must recognize their vulnerabilities and the need to validate
their continued existence.

Future Direction: Data, Development,
Discourse

Pipeline programs have been the saving grace for many
minority and disadvantaged students aspiring to be health care
practitioners. In light of funding woes, many of these pipeline
programs forge ahead, recognizing that in order to create 
sustainability three areas must become a priority: (1) data 
collection, (2) development initiatives, and (3) discourse. 

Institutional and policy-level strategies for increasing diversity
in health professions, however, have been relatively understudied.
This lack of emphasis may lead to a void of strategies should
future policy changes erode efforts to increase diversity.6 These
programs are attempting to validate their existence through
increased efforts to collect data on program graduates. This data
collection will assist in demonstrating how many of their program
participants completed additional pipeline programs, gained
admissions into graduate or health professional programs, and
ultimately graduated from these degree programs. Additionally,
many of the above programs are striving to evaluate the total
impact made not only on increasing the percentage of minority
practitioners nationwide but also on how many have remained in
North Carolina to serve the people of the state. 

With the cyclical nature of federal funding and the economic
reality of sparse institutional support, pipeline programs are
forced to look in new directions for fiscal resources. One such
direction is from their alumni base. The successful impact these
pipeline programs have made on the lives of these individuals
is evidenced by their willingness to give back. Alumni are
demonstrating commitment of support through the development
of scholarships and assisting in the creation and funding of program
endowments. Additionally, foundations’ attention to addressing
health disparities and workforce shortages has been unwavering.
Historically, they have allocated major funding to support efforts
in these areas. As these health disparities and workforce shortages
remain on the agenda of the state and nation, philanthropic
institutions’ interest and dedication to these pressing issues will
not dissipate. 

Pipeline program accomplishments must no longer be 
confined within their program walls but shared with the 
community at large. The disclosing of program outcomes
through publications and presentations will assist in creating
sustainability and the sharing of best practices and successful
models for replication throughout the country. 

As North Carolinians, we must continue to recognize that
work still remains to be done and continue to be diligent in our
commitment to the health of all of our citizens. It is imperative
that the pathway to becoming a health professional is open to
every student of our great state. Ultimately, we all benefit from
a future health care workforce that is reflective of the growing
diversity of our society. 
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he North Carolina Area Health Education Centers
(AHEC) Program was founded in the early 1970s to

address critical shortages of health professionals, with a particular
focus on the primary care needs of rural communities in the
state. From the outset, AHEC was designed as a comprehensive
workforce development program to augment the work of the
academic health centers in preparing health professionals to
meet the needs of these underserved communities. The AHEC
Program was created under the premise that the state would only
successfully improve the supply and distribution of health
practitioners if it put in place a comprehensive, multidisciplinary
set of regionally-based programs to influence all stages of the
health professions education and practice pipeline. As a result,
AHEC’s core services include:
■ Programs to recruit young people into health careers, with a

special focus on underrepresented and disadvantaged students.
■ Comprehensive community-based experiences for health

professions students in communities across North Carolina.
■ Primary care residencies to prepare physicians to meet the

needs of underserved communities in the state.
■ Continuing education programs for all types of health 

professionals to improve the environment for practice and
strengthen the quality of health care.

■ Library and information services to provide the latest health
information for students, residents, and health professionals.

In order to increase the supply of primary care physicians in
the state, primary care residency programs were established in 5
AHECs in the state in the 1970s. They were developed in 
collaboration with the large community teaching hospitals in
Charlotte, Greensboro, Asheville, Wilmington, and Fayetteville.
In addition, a substantial rotational site for University of North
Carolina at Chapel Hill residents was created at WakeMed/
Wake AHEC. These residency programs in family medicine,
general internal medicine, pediatrics, and obstetrics and 

gynecology have graduated nearly 2000 graduates since the late
1970s. Of these, over 1100 are now practicing in North
Carolina, providing vitally needed primary care services to
communities across the state. Without these physicians, a 
substantially higher number of North Carolina counties would
currently be categorized as health professional shortage areas
than is currently the case.

In addition to primary care, since 1985 the AHEC Program
has partnered with the 4 departments of psychiatry at the medical
schools in the state. Through AHEC, psychiatry residents from all
4 schools receive rotations in community settings across North

Carolina, many of these in rural and small towns. These rotations
are designed to give residents experiences in community and public
psychiatry and to expose them to opportunities for practice upon
graduation. Although the evidence is antidotal, it appears that
these experiences have increased the number of graduates choosing
careers in the public mental health field.

The Area Health Education Centers Program has also been a
partner in the dramatic growth in the numbers of students and
graduates in the physician assistant, nurse practitioner, and
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nurse midwifery programs in the state. The Area Health
Education Centers Program’s support for community primary
care experiences for these students has contributed to the
schools’ abilities to expand enrollments and further impact the
availability of primary care services in the state. The number of
primary care nurse practitioners (NPs) and physician assistants
(PAs) has nearly doubled during the past 10 years to approximately
1300 NPs and 1100 PAs actively practicing in the state.

The mission to support North Carolina’s health care workforce
remains active and the North Carolina AHEC Program is
addressing the state’s primary care practitioner needs in several
ways. First, the program continues its support for educational
opportunities in the state’s communities for medical, physician
assistant, nurse practitioner, and nurse midwifery students at
every level of training by recruiting preceptors, providing nominal
preceptor payments, and arranging housing and library services
for participating students from all schools in the state.

Second, AHEC-supported primary care residency programs,
with a robust 65% North Carolina retention rate, continue to
serve as an efficient reservoir of new primary care doctors in the
state. These residencies produce approximately 50 graduates in
family practice, 24 in internal medicine, 6 in pediatrics, and 12
in obstetrics and gynecology annually.

Third, AHEC has been working in close collaboration with
the Office of Rural Health and Community Care, the Division of
Mental Health, Developmental Disabilities, and Substance Abuse
Services, the professional associations, and others to develop a
series of community-based initiatives to build on the existing
infrastructure of primary care with integration of psychiatric clinical
care and consultation to simultaneously meet patients’ physical
and mental health needs. These model programs are being 
developed in a number of communities across the state by building
on the unique characteristics and assets of each community.

Ongoing efforts have been productive, but AHEC will have
to do more to address looming practitioner shortages and
ongoing concerns of maldistribution and lack of diversity in
our health care professions. If we are truly to create a strong and
stable primary care workforce for all communities in the state,
though, it must be acknowledged that more comprehensive
solutions need to be forthcoming. For instance, there will never
be an adequate pool of primary care physicians or psychiatrists
without payment reform at the national level that narrows the
income gap between specialties. Such reform should place
appropriate value on primary care as well as other cognitive
services. We will not draw large numbers of graduates to rural
areas without selectively admitting rural students to medical
school, alleviating heavy medical school debt, and providing
monetary incentives and systems of care that make rural practice
more attractive to future practitioners.

Similar issues and solutions apply to the recruitment of
underrepresented and disadvantaged students as well. Our
pipeline programs to support students must be better connected
at all levels of the educational process. Additional scholarship
funding is essential, and strong academic and social support services
are critical if all students are to thrive and reach their full potential.

Given these caveats and limitations, what more can AHEC

do? One step is to leverage the success of our primary care 
residencies. We can increase the number of residency slots. By
simply maintaining current retention rates, we will produce
more doctors in needed specialties for North Carolina. One of
the recommendations of the North Carolina Institute of
Medicine Primary Care and Specialty Supply Task Force is to
create 100 new residency positions in North Carolina, and
AHEC is prepared to play a lead role to assure that the state’s
investment gives us the return we need by producing doctors in
specialties most needed by the state’s communities.

In the same vein, we are prepared to expand training 
opportunities for students of all types and to create stronger
incentives for moving training into rural and underserved sites.
We also must track our pipeline programs better and identify
strategies that most effectively direct talented young people to
the health professions of our state.

In addition and most importantly, simply adding students
and residents to the educational pipeline will not keep pace
with the escalation of services needed for the anticipated pace of
population growth and aging. Improving and organizing systems
of care, especially for chronic illness, will be crucial to improving
access to care and health outcomes for North Carolinians. Given
AHEC’s strong ties to the health profession schools, its faculties
on and off campus, and practitioners in local communities, it is
in a unique position to coalesce and disseminate novel
approaches to care in rural and underserved regions in collaboration
with the nationally recognized Community Care Networks across
the state. These approaches can use new options for technology
support, regional on-call systems, and multidisciplinary teams
to create and monitor coordinated systems of care that achieve
excellence in health care milestones. With such innovation, we
will build teams that make rural health care more rewarding
and relieve the imponderable stress on harried practitioners in
small practices who want to but cannot muster the resources to
provide such comprehensive care. It will be crucial for residents
and students to venture away from large medical centers and
fully participate in these new styles of care so that they can
embrace careers in these communities and serve as leaders in
the transition toward innovative approaches.

Increasing the number of trainees at every level will
inevitably increase the cost of medical education. We will need
new teachers that include AHEC-based faculty and dedicated
community preceptors. Sites for comprehensive care models
will need to be recruited and created. If we want quality sites
and quality teachers, we will need to pay for them. We will also
have to finance the informatics systems and other innovative
changes required to achieve new paradigms for educational and
chronic care work. Finally, residency positions, traditionally
supported by the Medicare program, are frozen, so we will have
to pay directly for any new AHEC residency slots until federal
policy changes. The reward for this investment will be better
care for all North Carolinians garnered through prevention of
practitioner shortages, improved distribution of care, and use of
more efficient, more organized, and more effective systems of
care.  NCMJ



espite the availability of evidence on the benefits of 
primary care on population health, little has been done

to incorporate this evidence into planning for and evaluation 
of health services in the United States. In contrast, many 
industrialized nations have undergone major health system
reform to make primary care the essential infrastructure of their
health system. Some of these reforms resulted from legislation,
as was the case in Spain and Australia, and others have entailed
policy decisions to strengthen the practice of good primary
care, as has occurred in the United Kingdom (UK) and is now
occurring in various aspects of primary care in Sweden, France,
and Germany. The reasons the US has not embraced primary
care are complex and get to the heart of the characteristics of the
US health services system, particularly its increasing dominance by
special interest groups such as the academic medical establishment
and specialty orientation, medical device manufacturers, and
fee-for-service reimbursements that favor specialty practice.1

In this paper we briefly review the evi-
dence for the impact of primary care in
improving health, increasing equity, and
reducing total health system costs; discuss
the rationale for benefits of a primary
care orientation within health services
systems; and conclude with a discussion
of needed additional research and policy
attention. 

Benefits of Primary Care

The first systematic study of the benefits
of primary care on health and costs of care
consisted of an international comparison of
11 western industrialized nations using data
from the mid-1980s.2 The study was
repeated a decade later with 13 countries
including Japan.3 Both studies rated

countries on policy characteristics encouraging primary care and
practice characteristics reflecting primary care organization:
first contact care; person-focused care over time; degree of 
comprehensiveness within primary care; and coordination of
care. The studies were consistent in showing that some countries
rated very poorly on primary care whereas others rated better.
Those in the former group had poorer health on many population
health measures including but not limited to life expectancy at
various ages, age-adjusted mortality, and infant mortality
(neonatal and postneonatal separately). They also were more costly
health systems. These findings were robust and persisted even
after controlling for various health-related characteristics of the
population (such as extent of risky behaviors in the population).
Confidence in the findings was provided by a pooled time series
analysis of 18 Organization for Economic Co-operation and
Development (OECD) countries that controlled for additional
health and health system-related characteristics (such as percent
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elderly, gross domestic product, and total number of physicians).
This analysis showed that life expectancy in countries with weak
primary care was lower than that in countries with stronger primary
care and that this difference had been widening over time.4

Although there is additional evidence of similar benefits of
primary care from other studies,5 in this paper we focus 
primarily on findings from studies of US states because of the
particular interest of North Carolina in the physician workforce.
In all studies we included family physicians and general
practitioners, general internists, and general pediatricians as
primary care physicians because earlier evidence showed that
these “specialties” rated higher on primary care characteristics
than did other specialties.6

Primary Care in US States

In the 1990s, a series of studies examined and found a 
significant and positive relationship between the supply of primary
care physicians and a variety of measures of health including
all-cause mortality; mortality from heart disease, cancer, and
stroke; infant mortality; low birth weight; and self-reported
health. This relationship existed even after controlling for personal
and environmental characteristics at the state level including
education, income, environmental pollution, unemployment,
percentage elderly, percentage urban, minority composition,
and lifestyle factors including seatbelt use, obesity, and smoking.7,8,9

Consequent to the appearance of new literature on the 
relationship between income inequality at the state level and
some health outcomes,10,11 a series of analyses was designed to
examine the relationship between primary care physician supply
and health measures at the state level, while also considering the
influence of income inequality in the state. In 1999, Shi and
colleagues12 showed that both income inequality and primary care
physician supply had strong relationships with life expectancy,
all-cause mortality, stroke mortality, and postneonatal mortality.
They also found that smoking rates were related to these outcomes,
but the influence of primary care physician supply persisted
after controlling for smoking rates. 

Subsequent studies refined the analysis to take account of
possible other influences on population health levels including
the supply of other specialists. In both time-lagged as well as
contemporaneous studies, the supply of primary care physicians
was associated with lower all-cause mortality whereas a greater
supply of specialists was associated with higher rates of all-cause
mortality. Furthermore, the beneficial influence of primary care
physicians was entirely due to the supply of family physicians
(rather than general internists and pediatricians).13 Additional
confirmation of these positive impacts of primary care physicians
came from studies of mortality from stroke, using 11 years of
state-level data and adjusting for degree of income inequality,
educational level, unemployment rates, racial/ethnic composition,
and percentage of the population living in urban areas.14 The
benefit on stroke mortality of better access to primary care is
consistent with hypothesized mechanisms by which better primary
care is associated with earlier and better control of common risk
factors for stroke (especially hypertension). Similarly, the reduction

in low birth weight and infant mortality (especially postneonatal
mortality), even after one-, three-, and five-year lag periods, is
associated with primary care physician supply,15 a finding that is
consistent with better maternal health before pregnancy and better
availability of resources to deal with infections—a common cause
of death in the postneonatal period.

Analyses of the impact of access to primary care and to 
different levels of quality of primary care services are all consistent
in showing that the greater the access to primary care and the
better the quality of primary care, the better the health—
regardless of the measure of health—whether at the aggregate
or individual level of analysis. These benefits have also been
quantified. Macinko and colleagues16 identified 10 studies that
met the criteria for adequacy of study of the relationship
between primary care physician supply and all-cause mortality;
cancer, heart disease, stroke, and infant mortality; low birth
weight; life expectancy; and self-rated health. The relationship
held regardless of the year studied (from 1980-1995) and 
geographic level of analysis. Pooled results for all-cause mortality
indicated that an increase of one primary care physician per 10 000
population was associated with an average mortality reduction
of 5.3%, or 49 deaths per 100 000 population per year. 

Additional analyses within some of these studies indicate
that the beneficial impact of primary care on African
Americans was even greater than for the majority population—
evidence of an equity-producing effect of primary care.5

A wide variety of other studies conducted at different levels
of geographic aggregation (metropolitan, county, urban, rural
areas), both in the US and in the UK, support the conclusions
of the US state-level analyses, with a few exceptions. For example,
Ricketts and Holmes,17 using pooled 1996-2000 US county
data, found that the association between primary care physician
supply and mortality was not uniformly observed and that
strong regional patterns may explain the lack of a consistent
national association based on their county-level data. Primary
care physician supply was associated with decreased mortality on
the East Coast and in the upper Midwest, but that correlation
disappeared or was reversed in the west (with the exception of
Washington state) and south central states. Further study is
needed to understand these regional differences and the policy
alternatives to address them because it is likely that the balance
between the supply of primary care and specialist physicians
and the influence of major medical centers (with their strong
specialty focus) have an influence on people’s use of primary
care rather than specialty care. Overall, these empirical analyses
(particularly at the state level, where there is less of a “cross-over”
effect, ie, people seeking medical care across state borders) are
consistent with theoretical considerations as to why primary care
should have a beneficial impact on population health. Primary
care is more accessible than specialty care, and its individual
features (first contact care, person-focused care over time, 
comprehensiveness of care, and coordination of care) have all been
shown to produce better outcomes.5,18 International comparisons
of countries show that, of the 4 features just mentioned,
comprehensiveness of the package of services offered in primary
care practices is the practice characteristic most consistently



associated with better primary care overall.3 That is, the more
aspects of health care that are covered in primary care, the better
the health outcomes, at least partly due to fewer unnecessary
referrals to specialists. Common problems belong in primary
care; less common or rare ones belong in specialty care because
the training of specialists in tertiary medical centers better suits
them to care for people who have been filtered by primary care
and thus have a higher likelihood of serious or more uncommon
illness. When patients go directly to specialty care, much of
their care is inappropriate, as they are suffering from illnesses
that are common in the population and thus better dealt with by
physicians with training in how illness presents in the community,
ie, primary care practitioners. As a result, US studies show that
higher ratios of specialists to population are often associated with
worse outcomes for common causes of mortality and morbidity.19

Popular belief that specialist care is superior to primary care
is contradicted by the results of a variety of studies in which the
outcomes are generic, ie, not specific to particular diseases. In this
category are life expectancy, all-cause age-adjusted mortality,
self-reported health, and low birth weight. In fact, for common
causes of death, such as acute myocardial infarction, the outcomes
are equally good for family physicians as for cardiologists, once
a variety of patients’ characteristics are taken into account.20

The fact that generalists’ patients are usually sicker than the
patients of specialists in studies of this type provides clues about
why direct access to specialists leads to worse population 
outcomes. Because of where specialists are usually trained, they
are unaccustomed to seeing patients other than those with
problems clearly in their field of specialty; these patients are not
representative of patients in the community because the general
population of patients has more comorbidity and a more complex
pattern of illnesses, even though any given problem seen in a
specialty clinic is more likely to be serious than the same problem
in the community. Specialists thus learn to do more testing than
would be necessary in generalist practice, with consequently
more false positive results, adverse effects from the resulting
cascade of tests, and with much higher costs. 

What Can States Do to Maximize Population
Health Through Workforce Policy?

In the absence of federal efforts to reform health care financing
and to enable either a single payer system or more uniform
health insurance policies through regulation of the many insurance
programs, states have a limited number of options to encourage
greater and better provision of primary care. At the very least,
they can initiate policies to target state funding of medical
teaching programs to institutions focusing on primary care
training and provide greater financial support (as through loan
forgiveness) to physicians who specialize in primary care. They also
can encourage or mandate lower payments to specialists for patient
visits NOT made by referral from a primary care practitioner.
Additionally, they can increase reimbursement rates to providers
who demonstrate that they deliver primary care in ways to
achieve its benefits; instruments are available to document the
primary care orientation of practices.18

States could also encourage professional collaboration to
develop guidelines for referral or at least to examine the nature
of the relative contributions of primary care practitioners and
specialists in the care of people with particular health problems or
combinations of health problems. The important characteristics
of primary care are well known; the same is not the case for 
specialist practice.19 As licensing of medical practitioners is in the
jurisdiction of states, new licenses could be granted to practice
in the state only for areas needing physicians, thus enabling
more equitable distribution of both primary care and specialist
physicians. Where states have jurisdiction over reimbursement for
services, they can use this power to better equalize professional
earnings of primary care and specialist physicians. States could
also, through their support of medical training programs,
require that physicians in training evaluate their own practices
with regard to the costs of care that they generate, improvement
of the patients’ problems (not only biomedical markers for the
disease of particular interest) as a result of their interventions, and
occurrence of adverse effects consequent to their interventions.
And, through the National Governors Conference, states could
bring pressure on the federal government to develop a workforce
policy that is better informed with evidence on population
health needs and maldistribution of the physician workforce. 

State efforts to use existing evidence to develop their own
workforce policies could be key in improving the poor position
of the US, relative to other industrialized countries, with regard
to the population’s health.  NCMJ

206 NC Med J May/June 2007, Volume 68, Number 3

REFERENCES

1 Bodenheimer T, Berenson RA, Rudolf P. The primary 
care-specialty income gap: why it matters. Ann Intern Med.
2007;146(4):301-306.

2 Starfield B. Primary care and health. A cross-national comparison.
JAMA. 1991;266(16):2268-2271.

3 Starfield B, Shi L. Policy relevant determinants of health: an
international perspective. Health Policy. 2002;60(3):201-218.

4 Macinko J, Starfield B, Shi L. The contribution of primary care
systems to health outcomes within Organization for Economic
Cooperation and Development (OECD) countries, 1970-
1998. Health Serv Res. 2003;38(3):831-865.

5 Starfield B, Shi L, Macinko J. Contribution of primary care to
health systems and health. Milbank Q. 2005;83(3):457-502.

6 Weiner JP, Starfield B. Measurement of the primary care roles of
office-based physicians. Am J Public Health. 1983;73(6):666-671.



207NC Med J May/June 2007, Volume 68, Number 3

7 Shi L. The relationship between primary care and life chances.
J Health Care Poor Underserved. 1992;3(2):321-335.

8 Shi L. Primary care, specialty care, and life chances. Int J Health
Serv. 1994;24(3):431-458.

9 Vogel RL, Ackermann RJ. Is primary care physician supply 
correlated with health outcomes? Int J Health Serv.
1998;28(1):183-196.

10 Kennedy BP, Kawachi I, Prothrow-Stith D. Income distribution
and mortality: cross sectional ecological study of the Robin
Hood index in the United States. BMJ. 1996;312(7037):1004-
1007 (Erratum: BMJ. 1996;312(7040):1194).

11 Kaplan GA, Pamuk ER, Lynch JW, Cohen RD, Balfour JL.
Inequality in income and mortality in the United States: analysis
of mortality and potential pathways. BMJ.
1996;312(7037):999-1003.

12 Shi L, Starfield B, Kennedy BP, Kawachi I. Income inequality,
primary care, and health indicators. J Fam Pract.
1999;48(4):275-284.

13 Shi L, Macinko J, Starfield B, Wulu J, Regan J, Politzer R. The
relationship between primary care, income inequality, and 
mortality in US states, 1980-1995. J Am Board Fam Pract.
2003;16(5):412-422.

14 Shi L, Macinko J, Starfield B, Xu J, Politzer R. Primary care,
income inequality, and stroke mortality in the United States. A
longitudinal analysis, 1985-1995. Stroke. 2003;34(8):1958-
1964.

15 Shi L, Macinko J, Starfield B, et al. Primary care, infant mortality,
and low birth weight in the states of the USA. J Epidemiol
Community Health. 2004;58(5):374-380.

16 Macinko J, Starfield B, Shi L. Quantifying the health benefits
of primary care physician supply in the United States. Int J
Health Serv. 2007;37(1):111-126.

17 Ricketts TC, Holmes GM. Mortality and physician supply:
Does region hold the key to the paradox? Health Serv Res.
2007; in press.

18 Starfield B. Primary Care: Balancing Health Needs, Services, and
Technology. New York, NY: Oxford University Press; 1998.

19 Starfield B, Shi L, Grover A, Macinko J. The effects of specialist
supply on populations’ health: assessing the evidence. Health
Aff. 2005 March 15;W5:97-107. http://content.healthaffairs.org/
cgi/reprint/hlthaff.w5.97v1. Accessed April 12, 2007.

20 Hartz A, James PA. A systematic review of studies comparing
myocardial infarction mortality for generalists and specialists:
lessons for research and health policy. J Am Board Fam Med.
2006;19(3):291-302.

Program Description

This symposium is designed to educate policy and decision makers about the 
relationship between economic development and allied health workforce develop-
ment efforts in the state. We will discuss the challenges confronting allied health 
workforce educators and employers, and profile some best practice models. The 
conference will also create an opportunity for networking and building collabo-
rations among the many folks from the allied health workforce and economic 
development groups who are working on these issues every day.

There will also be an important announcement made by the National Governors 
Association Allied Health Sector Strategy Initiative team regarding a future RFP 
for regional planning grants.

Objectives:
Discuss the relationship between 
economic development and allied 
health workforce development 
efforts in the state.

Describe the challenges con-
fronting allied health workforce 
educators and employers.

Identify best practice models 
used to meet these challenges.

To Register:

http://www.gahec.org/courses

There is no cost to attend.  Registration deadline is June 11, 2007.

•

•

•

The Impact of Health 

Care and the 

Allied Health 

Workforce on North 

Carolina’s Economy

Friday, June 15, 2007

9:00 am - 2:30 pm

TheWilliam and Ida Friday Center for 

Continuing Education,Chapel Hill,NC

Sponsored By:

Council for Allied Health in North Carolina
North Carolina Area Health Education Centers Program

Cecil G. Sheps Center for Health Services Research
North Carolina Department of Commerce

For more information:

Contact the Council for Allied Health in 
North Carolina at (919) 966-8566.



his issue of the Journal opens with a discussion of how
the supply and distribution of health professionals in

North Carolina is important to access to care. As the authors
point out, policy action is necessary to ensure the right mix of
health care professionals in the right locations to meet the state’s
current and future health care needs. Moreover, current and
future health workforce shortages have
important implications that go beyond the
specific health care needs of individuals
and communities. By providing important
health care services, health care professionals
also play an increasingly important but
often underappreciated role in creating
and sustaining vibrant economies.

The Health Care Industry as a
Growing Source of Jobs

By now every policymaker in North
Carolina is keenly aware that the state’s
economic landscape is changing. This
transition is from a largely goods-producing manufacturing-based
economy to an economy and workforce increasingly oriented
around service industries. A prime example of the latter is the
expansion of the number of health service occupations and the
number of jobs in those occupations in recent decades. 

Job growth in health services at all skill and wage levels has
taken place in both rural and metropolitan areas of the state. In
1990, there were about 261 000 health care and social assistance
workers in North Carolina, representing about 9% of the state’s
total workforce. By 2006, that figure had nearly doubled to
509 000 workers, accounting for 13% of the state’s total 
workforce (roughly the same size, in terms of total employment,
as the manufacturing industry).1

Growth in health service jobs has been particularly rapid in
rural parts of the state. As the state’s total economy changes, the
growing health care industry has helped to sustain local
economies, particularly in rural areas where plant closings and

business downsizing have eliminated jobs and transformed
communities. This growth is likely to continue. As the issue
brief points out, growing demand for health care professionals
and other workers will be driven by demographic changes, 
population growth, and epidemiological trends as well as new
advances in medicine.

The Flow of Health Care Money

To view the health services industry through the lens of 
economic development, it is important to understand the
health care system’s complex (some would say “Byzantine”)
third-party financing structure. Public and private health care
expenditures typically flow not to patients who receive health
care services, but directly to health care institutions and medical
providers supporting health care jobs. Additionally, some
regions are more dependent on government health care spending
than others. In Avery County in rural northwest North
Carolina, Cannon Memorial Hospital is the largest employer.
Cannon receives about 70% of its inpatient revenue from the
Medicare program and another 10% from Medicaid. Thus, the
county’s largest employer receives a substantial portion of its
income from federal and state health care programs.2 This suggests
the importance for economic developers and policymakers to
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understand the flow of health care dollars in different parts of the
state and to observe how public and private health care dollars
trickling through the economy are connected to growth in health
care jobs.

Health Care and Business Competitiveness

Ensuring an optimal supply of health care professionals to
ensure a region’s health care needs can also have important
spillover effects on a region’s attractiveness for new or existing
businesses. 

First, businesses seeking new areas in which to locate facilities
must ensure, among other things, that the local health care
infrastructure is adequate to meet the needs of its employees.
Expansion Management, a publication that disseminates 
information for businesses seeking to identify the best locations
to establish new plants and other facilities, recently developed
a “Health Quotient” ranking of regions. This was done partly
in response to business demand for information to evaluate the
availability of health care providers and other health-related
issues at a regional level. Like information about tax rates, local
schools, transportation infrastructure, and crime rates, business
executives making site selection decisions may consider health
care infrastructure and provider supply measures in their
research of prospective regions.

Second, access to health care professionals can also have an
important impact on the health and productivity of a region.
This may play a role in businesses’ site selection decisions as
well. Bob Greczyn, chief executive officer of Blue Cross and
Blue Shield of North Carolina, has suggested that promoting a
healthy population can serve as a competitive advantage for
corporations considering relocating to the state. Greczyn argued
that a “a healthier work force [would] be more productive, have
a significantly lower absenteeism rate and probably generate
lower workers’ comp costs,” which could help North Carolina
“stand out from the pack in the competition for new jobs.”3 Of

course, regional health care status and worker productivity are
also key issues affecting the bottom lines of existing firms as
well. This includes some of the state’s leading firms in the
biotechnology, medical devices, and other health-related industries
that are providing an increasing supply of high-tech jobs in the
state.

To be sure, healthy regions depend on, among other things, an
adequate supply of health care professionals including physicians,
physician assistants, nurse practitioners, and others.

Moving Forward

In sum, the growing health care sector has created new jobs
in a state undergoing a profound economic transition.
Adequate access to health care professionals can increase quality
of life and worker productivity through healthier individuals
and communities. 

Policy choices governing health care supply and provider
reimbursement issues should be based on meeting the state’s
health care needs, not explicitly on job creation or achieving
other economic benefits. However, it is important for policy
makers and economic developers to understand the numerous
connections between health care infrastructure, provider 
reimbursement, and regional economic attractiveness and 
productivity. 

Of course, the health care community should be willing to
embrace change and innovation as well. Given very high health
care costs and uneven quality outcomes in the health care
arena, health care professionals themselves can play a lead role
in improving the economic value their profession confers on
individuals and local communities. 

On balance, the connections between health care and economic
development are indeed critical for North Carolina.  NCMJ
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Supply of Primary Care Practitioners by Profession

As highlighted in this issue’s commentary by Barbara Starfield and Leyiu Shi, primary care practitioners are
important to the overall health of populations. Historically, the primary care practitioner from whom most 
individuals received care was their local general practice physician. However, over time factors have changed
the landscape of primary care practice. Today, many individuals receive primary care from nurse practitioners,
physician assistants, and certified nurse midwives as well as from physicians. This section will evaluate how the
composition of primary care practitioners has changed over time and may vary in communities across North
Carolina. For the purposes of this analysis, primary care practitioners are defined as those practitioners who
self-designated in their license application a specialty in family and general medicine, obstetrics/gynecology,
pediatrics, or internal medicine. However, specialists also may provide particular aspects of primary care such
as blood pressure checks and cholesterol screenings.

Data from the North Carolina Health Professions Data System show the composition of the primary care 
practitioner supply from 1996 to 2005. In 1996, 84% of primary care practitioners were physicians. By 2005,
physicians accounted for only 75% of all primary care practitioners. (See Figure 1.) This indicates the proportion
of nonphysician primary care practitioners increased over 50% during that time period, from 16% to 25% of all
primary care practitioners.
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Figure 1.
Composition of North Carolina Primary Care Practitioner Workforce, by Practitioner Type
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Map 1.
Percent of Primary Care Practitioners that Were Physicians in 1996, by North Carolina County

Map 2.
Percent of Primary Care Practitioners that Were Physicians in 2005, by North Carolina County



The main factor contributing to this change in the composition of the primary care practitioner workforce is
the rapid increase in the number of primary care physician assistants and nurse practitioners relative to the
growth in primary care physicians. While the number of primary care physicians grew 36% from 1996 to 2005,
the number of primary care physician assistants doubled and primary care nurse practitioners grew 220%.

The distribution of primary care practitioners provides valuable information for policy makers. Data indicate
that primary care nurse practitioners, physician assistants, and certified nurse midwives are 50% more likely
than primary care physicians to practice in rural areas. Furthermore, these practitioners are playing an increasing
role in providing primary care services across the state. In 1996, physicians accounted for 75% or more of the
primary care practitioner workforce in 80 of North Carolina’s 100 counties. By 2005, the same was true in less
than half (37) of those counties. (See Map 1 and Map 2.)

The tendency of each discipline to practice primary care changed slightly between 1996 and 2005 (all certified
nurse midwives, using the HPDS definition of primary care, practice primary care). The percent of physicians
practicing primary care increased slightly from 41% to 43%. Whereas the tendency of physician assistants to
practice primary care increased during the late 1990s, the percent in primary care (40%) was the same in 2005
as it was in 1996. The proportion of nurse practitioners practicing primary care generally increased from 1996
to 2002 but declined in more recent years. (See Figure 2.)

Given the increased reliance of populations in rural areas on nonphysician practitioners for their primary care,
trends suggesting a declining tendency of nurse practitioners and physician assistants to practice primary
care portend a possible decrease in access to primary care in such communities.

Contributed by Katie Gaul, MA, Jennifer King, and Erin Fraher, MPP at the North Carolina Health Professions Data System,
Cecil G. Sheps Center for Health Services Research,The University of North Carolina at Chapel Hill
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Figure 2.
Proportion of North Carolina Practitioners in Primary Care, by Profession, 1996-2005



n fulfilling its mission to improve the quality of life and
health for future generations of North Carolinians, the

Kate B. Reynolds Charitable Trust often partners with health
care innovators at the local and state level. Last year, the Trust
announced a strategy to invest resources in addressing the root
causes of poverty and disease, promote innovation through best
practices, and increase influence on behalf of those it serves by
expanding its role as an educator, convener, and advocate.

The ICARE Partnership, a statewide initiative supported by
the Trust, is one example of a collaboration that fulfills KBR’s
strategy. ICARE represents a broad spectrum of public and private
stakeholders committed to integrated care, a collaborative
approach that comprehensively addresses physical and behavioral
health care needs. ICARE’s vision is ambitious—a health care
system that is Integrated, Collaborative, Accessible, Respectful
and Evidence-Based (ICARE). As a funding partner for
ICARE, the Trust is leveraging the support and energies of a
broad network of health care leaders and organizations. 

The Trusts’ strategic plan also includes a commitment to
support prevention and provide treatment in several target
areas, including mental health services. Integrated care shows
promise as an effective approach to care of mind and body, and
the Trust has previously funded successful local integrated care
projects. ICARE provides an opportunity for the Trust to
extend these approaches to more people across North Carolina. 

ICARE’s vision is being implemented through three projects
targeting practice, training, and process and policy. Like a
“three-legged” stool, each project supports ICARE’s central
objectives, which aim to improve patient outcomes by increasing
collaboration and communication between primary care and
mental health, developmental disabilities, and substance abuse
service providers and to increase their capacity to provide 
appropriate, evidence-based care. Although separate, ICARE’s
three projects interact to create a whole greater than the sum of
its parts.

The Local Model Development Project addresses practice by
developing replicable integrated care systems in four North
Carolina pilot sites. Local implementation partners, representing
different facets of the health care community, advise and support
each site’s model development. Each pilot uses a common

approach to organize, but has chosen a locally-relevant focus
area.

The Trust is funding two pilots in the western and eastern
regions of the state. The western site (Buncombe and
Henderson counties) is focusing on care for citizens with severe
and persistent mental illness. The eastern site (New Hanover and
Pender counties) is expanding community capacity by placing
part-time psychiatrists in four primary care practices and 
promoting the use of patient care algorithms for anxiety and
attention-deficit/hyperactivity disorder. Two additional pilots, a
northcentral site (Vance, Warren, and Granville counties), and a
southeastern site (Robeson County) are targeting addictive
disease and crisis management, respectively. 

The Statewide Education and Assistance Project addresses
training by developing provider tools, education, and 
opportunities for relationship building across the state. Based
on an initial needs assessment, a variety of training venues are
offered including regional conferences, office-based training
and technical assistance, and web-based resources. Among 
others, collaborators included the North Carolina Area Health
Education Centers Program, North Carolina Academy of Family
Physicians, and North Carolina Association of Psychiatry. A
website (www.icarenc.org) serves as a clearinghouse of information
on integrated care in North Carolina. As ICARE progresses,
the training component will disseminate new information and
best practices through its programs. 

The Process and Policy Change Project addresses the final
component of ICARE. The project aims to remove barriers and
promote implementation of integrated care. Key process and
policy change targets have been identified and are being tracked
by two groups including public and private health care leaders.
As these groups advocate for a more favorable environment,
their efforts will be informed by feedback from participants in
ICARE’s local pilot sites and training programs. 

The ICARE Partnership represents a broad collaboration
between public and private stakeholders dedicated to creating a
new paradigm for health care in North Carolina. The Kate B.
Reynolds Charitable Trust, through its strategic investment, is
a key partner in fulfilling this bold vision.  NCMJ

Smart Partnerships:
KBR Uses Resources Wisely to Encourage  
Health Care System Innovations

John H. Frank, MBA; Julie E. Alexander, RN, MSN

John H. Frank, MBA, is Director of the Health Care Division for the Kate B. Reynolds Charitable Trust.

Julie E. Alexander, RN, MSN, is a health care consultant. She coordinated the development and initial launch of the ICARE Partnership
on behalf of the NC Foundation for Advanced Health Programs.
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Classified Ads

Practice Opportunity in Wilmington NC for Internal
Medicine Physician to join an established 3 physician 
practice. We are looking for an individual interested in long
term partnership. Contact: Barbara Jackson Fax: 910-763-0454
or cimedicine2002@yahoo.com

INTERNAL MEDICINE PRACTICE—Cornerstone Health Care seeks
full-time internist to join a successful four-physician and
three mid-level provider Primary Care Practice. Progressive
healthcare system with state-of-the-art Electronic Medical
Records. Desirable location located in High Point and minutes
from Greensboro and Winston-Salem, North Carolina. We are a
multi-specialty, family-oriented company owned by physicians.
Competitive salary and benefits package. Fax/Email to: 336-
802-2671 or Human.Resources@cornerstonehealthcare.com

Phase II of the Kernersville Professional Center is near 
completion. We are currently offering office units for sale or
lease. These units can be tailored to meet your needs. This
complex is located next to the new High Point Regional
Health Facility, on Old Winston Road in Kernersville, NC. Just
off Main Street and easy access to highway Business 40. If
you are interested in this unique offering, please call Tom for
more information. Heritage Property Brokers 336-682-6852

Urgent Care/Occupational Health Practice Opportunity:
Well established Urgent Care/Occupational Health Centers
in Charlotte,NC.Physician owned and operated clinics offering
competitive compensation for the right individual. Send 
Fax C.V. to 704 521-5092 or e-mail to althea@pro-med.org
Attention: Althea Callaway.

MOVE TO THE BEACH: BOARD CERTIFIED PHYSICIANS needed
for Family Medicine/Urgent Care/Occupational Medicine 
offices in Jacksonville and Wilmington, NC. Contact: Bob
Kastner, MD, FAAFP, FACEP 910-392-7806. Fax: 910-392-2428.
kastnerr@bellsouth.net, www.medcareofnorthcarolina.com.
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North Carolina—Charlotte Area. Progressive Urgent Care
Centers seeking physicians for shift work to include evenings
and weekends. Outpatient only. No call. Flexible schedule.
Competitive salary and benefits. Fax CV to Dawn Bradley @
Piedmont HealthCare: 704-873-4511 or call 704-873-4277
ext. 220. No J-1 waiver.

Coming in the July/August 2007 issue of the

North Carolina 
Medical Journal

a look at:

Emergency 
Medical Services
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AND SPECIFICATIONS

The Journal welcomes classified advertisements but
reserves the right to refuse inappropriate subject 
matter. Cost per placement is $60 for the first 25 words
and $1/word thereafter.

Submit copy to:
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mail: North Carolina Medical Journal 

5501 Fortunes Ridge, Suite E
Durham, NC 27713

Include phone number and billing address, and indicate
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Spotlight on the Safety Net
A Community Collaboration

Kimberly M. Alexander-Bratcher, MPH

Gaston County Collaboration

Gaston Family Health Services (GFHS) was created by the Gaston County Health Department (GCHD) to
help provide comprehensive medical care to indigent citizens.Today the two organizations collaborate to
ensure the Gaston County safety net remains intact. Together, they provide primary care for adults,
children, and special populations including HIV positive and mentally ill patients; pediatric and adult dental
services; hospital care; reproductive health services; immunizations; behavioral health services and case
management; and access to specialty providers.

The Gaston County collaboration, developed in 1989, brought these two safety net health care providers,
under the same roof. This proximity allows them to share many of the same resources such as lab and
billing staff and enables the provision of unduplicated comprehensive health care to the uninsured,
low-income community. The GCHD primarily serves women and children whereas GFHS tries to fill in the
gaps by providing primary care, acute care, and treatment for chronic diseases in populations who do not
receive care at the health department.

Both GFHS and GCHD have physicians on staff to care for patients. In addition, GFHS has volunteer clinics
staffed by specialists, such as ophthalmologists and podiatrists, as well as volunteers who work on 
pharmaceutical medication assistance programs for patients. Case management also is provided and is
primarily targeted to chronic disease or HIV positive patients. There are no eligibility criteria for patients
desiring to be seen by GFHS or GCHD; however, patients must reside within county lines for some health
department programs. Both GFHS and GCHD use a sliding fee scale, although some services at the Health
Department are provided free of charge. Together, the Gaston County collaboration sees about 78 000
patients annually—60 000 through the health department and 18 000 through GFHS. Approximately 55%
of the patients seen at GFHS are uninsured, while the remaining 45% are covered by Medicaid (22%),
Medicare (18%), or private insurance (5%).

Colleen Bridger, MPH, Gaston County Health Director, shared several valuable lessons for other communities
considering this type of collaboration. Colocation is ideal because it facilitates the flow of information and
communication between providers and patients. Preventing duplication of services is important because
competition for insured patients can weaken care to uninsured, indigent consumers. Collaborations
should utilize the strengths of each collaborating organization to best serve the patients’ needs. By working
together, organizations can fill in gaps in the services that are provided and the populations that are
reached—frequently neither organization receives enough funding to provide all needed services to indigent
patients. Collaborators should advocate for one another because doing so can build confidence in the
community and in the collaboration. Finally, partners should communicate openly and honestly.
Incorporating these lessons can help develop a tight knit environment for the collaboration and strengthen
the work and success of both organizations.

Contributions from Colleen Bridger, MPH, Gaston County Health Director, and Morgan Jones, MSPH,
North Carolina Institute of Medicine Research Assistant.


