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Abstract

In this study, county level data for three time periods (1970, 1985, and 1989)
are examined to determine the factors affecting the distribution of primary care
physicians in rural counties of Virginia. Consistent predictors of proportions of
physicians to the population were identified: golf holes per capita and the ratio of
hospital beds to population were the most consistent predictors. Per capita income
and the elderly population were only significant for some of the years. Variables
deemed to be controllable by the community (in the short run) were generally more
consistent in predicting the proportions of physicians to population.

Policy implications are discussed, and several strategies for improving access
to health care in rural areas, thus altering the massive imbalance in physician to

population ratio in urban and rural areas are suggested.
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Chapter 1

INTRODUCTION

Introduction

Health care is a very large and important industry in the United States. The
industry has changed in recent decades, in part due to technological, demographic, and
other demand-related changes. There exist multi-million dollar corporations that
manage and provide health care services. A considerable amount of financial resources
is now required to obtain the technology needed to practice modern medicine effectively.
This high cost of entry is particularly true for highly specialized fields of medicine.

Health care availability has been a matter of concern for health planners, policy
makers, and governments, because, among other reasons, certain geographic areas and

demographic groups do not have the same access to health services as others (Lapierre,



Leonardson, and Hollingsworth, 1985). This inequality is partly due to the rising costs
of providing medical care and related health services, and shortages, or unequal
geographic distribution of health care personnel. In the 1960s, the public and private
sectors took steps to improve access to medical care, especially for the uninsured, the
unemployed, and people with low-incomes. A majority of people with inadequate access
to health care services are poor inner-city, and rural, residents. It was hoped that these
steps would lessen some of the more egregious inequalities affecting access.

The issues of availability of, and accessibility to, health care services are closely
related; thus, it is important to distinguish between them. Awvailability is defined in terms
of supply of health care personnel and services. Access relates to affordability, which
includes costs of services, costs of insurance, time cost of reaching a service point, and
especially the disposable income of the prospective patient. Access may also be called
"effective demand" for health care. The issue of access is of paramount importance
because it is of little use to have high priced health care services in low income
communities where patients do not have the financial resources necessary to purchase
the services.

As a response to documented need of special population groups, the federal
government began in the 1960s to address both the supply and demand sides of the
access issue. Under the Social Security Amendments of 1965, the federal government
introduced the medicare and medicaid (health insurance) programs, for elderly and

poor younger people, respectively. These health insurance programs pay for about 52



percent of the cost of health care services for patients. This third party payment resulted
in increased demand for non-emergency care, especially for those who had previously
been able to afford only emergency care (Stewart, 1973). This government-stimulated
increase in demand coincided with a widespread growth in private and especially
employment-based insurance programs, which also stimulated service demand. The
pressure of increased demand caused an increase in the price of medical care, especially
as reflected in physician fees and hospital charges.

On the supply side, advances in technologies led to increased use of computer
technology in many ways, ranging from continuously monitored cardiovascular
parameters to billings and medical-record keeping (Kellog,1988). As a result of these
costly technologies, the cost of providing medical services has increased dramatically in
recent years.

Also in the 1960s, the federal government introduced policies intended to expand
the pool of health care personnel. Class size was expanded in existing medical schools,
new medical schools were created, curricula were developed to train new health
providers, such as nurse practitioners and physician assistants, and policies were adjusted
to open in-migration and licensure for foreign medical graduates (Crandall et al. 1990,
Freun and Cantwell, 1982: Stewart, 1973)

In 1963, Congress enacted the Health Profession Education Act (HPEA). This
legislation provided a six-year program of loans to students pursuing doctoral degrees

in medicine, dentistry, and osteopathy (Stewart,1973). This Act also provided a three-



year program of matching grants for construction of medical schools, and improvement
of schools for doctors and other professional public health personnel. The Nursing
Training Act (NTA) of 1964 authorized matching grants for construction, expansion and
rehabilitation of nursing schools and for curriculum improvements for the years 1966
through 1969 (Stewart, 1973).

In 1968, the federal government enacted the Health Manpower Act (HMA). This
Act extended federal financial support to medical schools, to improve construction of
facilities needed to train medical personnel, and enlarge enrollment, in order to improve
manpower supply. In 1971, the government legislated the Comprehensive Health
Manpower Training Act (CHMTA) and amended the NTA with the intent of
accelerating the increase in number of medical personnel.

The Manpower Training Acts were effective in increasing the supply of health
personnel (Schwartz et al.). In 1971, the number of graduating physicians was 23 percent
greater than in 1963 (Stewart, 1973), and enrollment in medical schools had increased
by 30 percent during the period. Sixteen new medical schools were opened in the 1960s
(Stewart, 1973). These numbers represented a significant improvement over the six that
opened in the 1950s. A report by Graduate Medical Education Advisory Committee
(GMEAC) indicated a sufficient supply of physicians through the 1970s and 1980s, and
a possible physician glut in the future (Freun and Cantwell, 1982; Cooper and Johnson,

1983).
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Distribution of Health Care Personhel

As the supply of medical personnel increased, the physicians and nurses were
expected to diffuse into different geographic areas of the nation. However, severe
problems in the geographic distribution of health care personnel persisted (see Fig 1.1).
Despite the total increase in the number of health care personnel, some areas remained
unattractive to physicians (Langwell, Nelson, Calvin, and Drabek, 1988). This geographic
maldistribution was particularly true for the specialized professions. Results of studies
on physician distribution found that most physicians settle in urban areas (Parker and
Tuxill; Busch and Dale, 1977; Bible, 1970; Leonardson, et. al. 1985; Parker and
Sorrensen, 1978; Kindigh and Movassaghi, 1989; Freun and Cantwell, 1982; Hines and
Givener, 1983 etc).

As a response to the continuing problem of geographic maldistribution of
physicians, several programs were initiated. In 1971, Congress amended the
Comprehensive Health Manpower Training Act, to increase the supply of physicians to
unattractive areas. The Preceptorship Training program was introduced, in which
medical students are exposed to rural practice. The impact of this program has been
minimal because training represents a primarily passive influence on location decisions
by physicians (Yett and Ernst, 1985).

Other programs were introduced to decentralize medical education; one is the

Area Health Education Center (AHEC) program. The primary goal of this program was



to extend medical school services to rural areas in order to promote rural participation
in medical practice. The program involved providing graduate and undergraduate
medical education in rural areas. Like the preceptorship program, the impacts of this
program are not clear.

The Hill-Burton Hospital Act (1947), which was reactivated in 1971, provided
federal subsidies for construction of hospitals in rural areas. It was primarily intended
to provide hospital services, as distinguished from physician services, to rural areas
lacking such services. Hill-Burton was expected to indirectly attract physicians to rural
areas, since physicians generally prefer to locate near hospitals. Results of studies
(conducted in the 1960s, 1970s, and 1980s) on the impact of the Hill-Burton Act are
mixed. Some areas with Hill-Burton hospitals were successful in attracting physicians,
while some areas lost physicians (Yett and Ernst, 1985).

The largest federal effort to recruit physicians to practice in underserved areas
was the National Health Service Corps program (NHSC), which was created by the
Emergency Health Personnel Act of 1970. The NHSC scholarship program was ..utiated
in 1972. The scholarship includes tuition, and a lump sum of money covering reasonable
educational costs for four years of undergraduate medical education. One year of

scholarship is swapped for one year of service in a MUA! following graduation. The

1 Medical Underserved Areas (MUAs) are designated based on the percent of the
population living below the federal poverty level, the infant mortality rate, the percent
of the population that is age 65 and older, and the number of primary care physicians
per population (Virginia Department of Health and Human Services, 1989).
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physicians are allowed to chose an MUA to serve in.

The number of scholarship recipients rose to 1,300 in 1979, and to 1,772 in 1980.
In a similar fashion, the number of physicians trained, and available for service, rose
from 190 in 1977 to 1,100 in 1980. However, the impact of the NHSC scholarship is
inconclusive. Only 25 percent of the NHSC physicians remain in their practice sites after
completion of their obligations, and fewer than 10 percent plan to remain at the site
(Family Health Care, 1977). The physicians who leave their practice sites cite, among
other reasons, professional isolation, lack of medical facilities, inadequate health care
personnel, and lack of opportunity for economic growth as the major deterrents to
staying. The US General Accounting Office (GAO), reported that at the end of 1975,
261 of 497 MUAs and HMSAs® were not staffed. These areas were the most remote
and least desirable practice locations.

In 1966, the federal government introduced the Neighborhood Health Center
(NHC) program which was designed to provide health services to the poor. The
Community Health Center (CHC) program was established in areas where private
practicing physicians were unavailable. The CHCs provide a medical care system for all
socioeconomic groups (Crandall et. al. 1989). They are funded by the federal
government and managed by community members. This program relies heavily on the

NHSC program for medical staffs. It has been very effective in providing medical care

’Health Manpower Shortage Areas (HMSAs) are designated based on health
manpower personnel to population ratio, and the availability of adjoining or nearby area
health resources (Virginia Department of Health and Human Services, 1989).
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services to MUAs and the indigent.

In the late 1980s, the problem of insufficient supply of health care personnel has
re-emerged, and there have been reports of a decreasing pool of primary care medical
personnel® (Crandall et. al. 1989). Rural areas are hard hit by this problem because they
are unattractive to physicians for a number of reasons. Among other factors, rural areas
often suffer from poor facilities, rural hospitals and physicians receive less
reimbursement for medicare services than their urban counterparts, effects of
professional isolation, reduced access to technology, and lower projected incomes
(Bishijirian, 1990; Leornardson et. al. 1985; Kindigh and Movassaghi, 1989; Parker and
Tuxill). Many rural hospitals have closed, or will close in the near-future partly because
of increased difficulty in attracting physicians. These isolated rural hospitals cannot
compete with most urban hospitals for physicians (Overstreet, 1990; Bishijirian, 1990).
There are two major effects associated with rural hospital closure: less access to certain
types of health care (especially emergency services) in the short run, and longer-term
declines in health care availability because of reduced physician location in area.

The number of rural physicians nationwide could drop as much as 25 percent in
the next five years, aggravating existing shortages of physicians in sparsely populated
areas (National Rural Health Association). The current shortage of medical personnel

in isolated rural areas is already acute. Rural counties with more than 2,500 and fewer

3Primary care physicians include general practitioners, family practitioners, internist,
pediatricians, and in some cases obstetricians and gynecologists.
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than 10,000 population had an average of one doctor per 1,855 people, while counties
with fewer than 2,500 population had one physicians per 3,344 people in 1988 (National
Rural Electric Corporation Association, 1989). As the above trends influencing the
location decisions of health care personnel continue, shortages of health services in rural

areas will be aggravated.

Distribution of Health Care Services in Virginia

In 1979, the state of Virginia was ranked 19th in the nation according to the rank
of physician population ratio (American Medical Association,1979). In the 1980s
Virginia, like the rest of the nation, experienced a shortfall, and a continuing geographic
maldistribution of health care providers. Of Virginia’s 136 counties and cities, 52 were
MUAs in 1989 (Virginia Department of Health (VDH), 1989). Many Virginians do not
have the access to a physician in their own or a nearby community. This means that they
are often not able to obtain primary health care services.

Sixty-six percent of the underserved population in Virginia reside in Non-SMSAs
(VDH, 1989). Medicaid and Medicare patients in Virginia and the rest of the country
have less access to health care services because of low-fee reimbursement policies. The
state of Virginia adopted a fixed rate fee schedule since the inception of the Medicaid
program. According to a report by the Virginia Department of Medical Assistance

Services (VDMADS), fee reimbursement was increased only three times between 1965 and
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1988. This low level of reimbursement reduces the current medicaid payment level for
physician services to an amount comparable to a very small percentage of physician
charges. Because of these low repayment rates, only six percent of all Virginia primary
care physicians participate in the program, and of participating physicians, more than 50
percent submit fewer than 25 claims each year. All these statistics indicate low
involvement in the medicaid program (VDH, 1989), and translate into inadequate access

to basic medical services for the rural poor.

State Government and the Distribution of Health Care Personnel

Studies conducted by Virginia’s Rural Affairs Commission in the late 1930s and
early 1940s, found a shortage and severe maldistribution of physicians. Most rural areas
were medically underserved at the time. The results of these studies led to the
establishment of the Virginia Medical Scholarship Program in 1942. Recipients were
expected to practice in underserved areas for the same period as the period of the
scholarship received. The original amount of the scholarship was a grant of $500
annually (Rural Affairs Study Commission, 1970).

In the early 1970s, the Virginia state government took further steps to improve the
access to medical care for the underserved population. The government restructured its
medical school scholarship program with the intent of filling the gaps in the areas
deemed medically underserved. The scholarship grant was increased to $2,500 per year

(VDH, 1989). A total of seventy scholarships were available for the three medical
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schools in Virginia (Medical College of Virginia 33, University of Virginia 27, and
Eastern Virginia Medical School 10). It is not apparent how effective this program is
in alleviating the maldistribution problem. Critics report that the program was not
successful for a number of reasons. First, goals and objectives of the program were not
clearly specified. Second, placement criteria do not ensure placement of those physicians
who receive scholarships into high-need areas. Finally, the scholarship award level of
$2,500 is too low for the average medical school tuition cost of $7,750. A majority of the
recipients of the scholarships buy back their loans instead of fulfilling their obligation
to serve in MUAs (VDH).

Statistics show that a majority of the state scholarship recipients who chose to
practice in a MUA left the practice site soon after completing the service obligation.
Reports showed that from 1977 through 1983, some 64 percent of the recipients paid off
the loan monetarily, rather than through practice (VDH, 1989).

In addition to the state scholarship, the state of Virginia has received 147
physicians through the NHSC program from 1977 through 1988 (VDH,1989). These
NHSC physicians have helped to reduce the MUA primary care physician to population
ratio from 1:3,400, to 1:3,000. However, the NHSC physician supply is unreliable,
because the majority of NHSC physicians do not remain in the underserved areas after
completing their obligation years.

In addition to the current maldistribution, in many near-shortage areas (areas that

barely have more than 1 primary care physician per 2,500 people), physicians upon
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whom the people depend as their sole source of medical care are nearing retirement age
(Ronoake Times and World News, p.11 1989). These areas will eventually become
medically underserved if those physicians are not replaced. A majority of these near-

shortage areas are rural.

Effor Non-Government Agents to Provide Health Care Services

Over the years, non-governmental organizations and humanitarian groups had
made efforts to provide basic health care services to the medically indigent. There are
12 free clinics in Virginia that do not receive any funds from the state or federal
government. These clinics are staffed by volunteer workers with the exception of one or
two paid managers.

The New River Valley Free Clinic was established in 1981 by a group of
physicians (mainly primary care physicians). The clinic provides health care services to
residents of Montgomery, Floyd, and Giles Counties. Approximately 12 physicians visit
the clinic weekly, and a total of 60 physicians accept referrals from the clinics and
provide medical services at physician offices outside the clinic for free. About 50 nurses
and 7 pharmacists volunteer over a year period.

In 1991, about 1,300 patients visited the clinic, a 23 percent increase from the
previous year. Most of the patients were below the national poverty level, and do not

have personal health insurance.
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Problem Statement

Many rural counties in Virginia are medically underserved or will be medically
underserved in the near-future. Statistics show that physician/population ratios in rural
areas are much lower than those in urban areas. The number of Virginians without
access to, or with less access to, health services will be increasing, particularly in rural
areas as the stock of primary care physicians ages.

Some characteristics of rural areas make them inherently undesirable areas for
a physician to locate. Physicians who leave rural practice complain about inadequate
medical facilities, work overload, relatively lower income compared to urban
counterparts, and professional isolation, as well as other professional and personal
reasons. These factors are particularly acute in rural areas and combine to make rural
areas less attractive to most physicians. Rural communities that want to obtain the
services of a primary care physician might attempt to develop recruitment programs in
order to attract physicians. There are a number of ways in which a community can
attract a physician.

Some communities have used a subsidy oriented-approach, which includes
providing clinic facilities for the physician at a reasonably low price, free housing, and
a guaranteed income for a certain period of time (Brierly,1973). A community could pay
for the medical training of a physician under a contract that guarantees that the
physician will practice there for a certain period of time. There are other attributes

of rural living that could possibly appeal to physicians, for example nearness to nature,
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close interfamily relationships and the opportunity to participate in community activities.
Most physicians in rural communities do not drive long distances to work. Other
advantages include the amenities of rural life.

It is very important that every citizen have access to primary health care services,
since inadequate access is detrimental to community well-being and hinders efforts
directed toward community development. Access to medical services improves the local
human capital; enhanced human capital in turn complements community development
programs such as industry recruitment.

Because of these externalities associated with the provision of medical services,
and the nonexclusive* nature of health services, access to health care may be considered
a public good. It is well known that private market leads to a supply of public good that
is lower than the social welfare maximizing level. Thus, the government may need to
intervene to modify the inadequate supply of public goods caused by the free market
operations (Nicholson, 1978). Governments in these communities need to know what
kinds of community characteristics attract physicians to rural areas. With this knowledge,
these government can design more effective physician recruitment programs by
highlighting their favorable attributes, or possibly invest in ways of changing the

community to make it more desirable.

*Once provided it is difficult to exclude a member of the society from deriving
benefits from it.
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Research Objective

The first objective of this research is to determine the effects of community
controllable characteristics and community non-controllable characteristics on the
number of primary care physicians’. The second objective is to determine the effects
of these characteristics on the changes in levels of primary care physicians in the
community. By examining these factors, information can be provided to these

communities that will assist them in developing effective physician recruitment programs.

Research Hypothesis

The problem statement and research objective suggests the following basic
research hypothesis: Communities can attract physicians by controlling certain factors
that influence the location decisions of physicians. These controllable community
characteristics include: supportive medical facilities (hospitals/clinics, beds in the
hospital, CHCs), infrastructure (roads, public transit, etc.), socio-cultural considerations
(Colleges and Universities, educational expenses, entertainment centers, and recreational
facilities), and socio-economic considerations (industrial mix, local tax rates, income level

of patients, etc.).

>This study will focus on primary care physicians. Primary care physicians are
considered the gateway to medical services; they are often consulted first, and they
recommend specialists if there is the need to see one.
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Research Methods

This study analyzes data on the population to primary care physician ratio (PPR)
by county in Virginia for 1970, 1985, and 1989/90. A model of the physician location
decision is developed. The variables used to estimate the PPR models are identified and
operationalized based on this model.

Data on the supply of primary care physicians have been collected in a consistent
manner by the Medical College of Virginia on an annual basis since 1970. County-level
data of other key variables for the same years are obtained from other sources. These
data include community characteristics such as socio-economic and demographic
composition, socio-cultural considerations, existence of supportive facilities, etc.

Factors affecting the levels, and changes in levels of primary care physicians in

rural counties will be evaluated, using econometric techniques.

Study Organization

The determinants of physician location are discussed in the next chapter. The
third chapter discusses the study’s theoretical framework, the statistical methods
employed and the variables chosen to estimate the model. The statistical analysis and
results are presented in the fourth chapter. The summary, conclusion, implications, and
recommendations of the study are presented in the fifth chapter. And chapter six

contains a retrospect to health care.
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Chapter 11

FACTORS AFFECTING PHYSICIAN LOCATION

Introduction

The purpose of this chapter is to review the literature related to trends in the
supply of health services, particularly in rural areas. Economic models of
location/migration are discussed. The results of analyses of the economic and social
determinants of physician location and of the types of communities that physicians

prefer are presented.

Economics Models of Location/Migrartion
Many studies have been conducted that try to measure the determinants of the
location decisions of firms, migrating individuals, and even physicians. Firms are

generally assumed to be profit maximizers or cost minimizers; this implies that they
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are likely to locate in areas that provide low cost inputs. Footloose! firms tend to
locate in areas with relatively inexpensive labor, access to essential support services,
and nearest to their final market. On the other-hand, individuals are utility
maximizers, so they are assumed to locate or migrate to areas that maximize their
expected lifetime utility.

The models used to investigate individual migration decisions coupled with the
concepts of the firm location models will be helpful in understanding the concepts

of physician location.

Firm Location

Studies of firm location try to understand where, and why firms locate in
certain areas. In economic studies, the motivating factor behind these decisions is
usually assumed to be cost minimization. Weber (1984) in his classical location
model, stated that because of the considerable spatial variation in input costs, such
as transportation and labor, footloose industrial firms tend to choose their location
so as to minimize cost. There are different types of firm location studies. The
differences in the form and methodology of these studies mean that it is difficult to
compare their results. It is thus difficult to draw general conclusions about the
relative importance of particular factors in location decisions.

In industrial location studies by Kriessel,(1984), and Smith, Brady, and Kelch

'Free to move or choose a location site.
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(1981), classical economic location theory was tested. Kriessel used a logit analysis
to explain manufacturing locations (during 1978-81) in non-SMSA counties in
Virginia. The model used a dummy dependent variable with county level data (=1
if the county experienced in firms during 1978-81, =0 otherwise). Smith, et al used
a linear probability model to estimate probabilities of a rural community attracting
at least one manufacturing firm. Both of these studies found industrial site quality to
be a significant factor in attracting firms. Estall (1966) examined the location
pattern of aircraft parts industrial firms in New England. The Estall study confirmed
the usefulness of some aspects of least-cost theory. The study found that although
transportation costs were not significant determinants of firm location, the
availability of labor and agglomeration economies were relatively important (Weber
1984. pp 86.). Smith (1981) studied the location of an electrical appliance company
in the Great Lakes. Rather than apply statistical techniques, he used a case study
approach designed to determine how firms make their relocation decisions. A
comparative-cost analysis of possible alternative locations was performed by the
company seeking to relocate. The result may be generalized to imply that firms try

to locate in areas that minimize their cost of doing business.

Individual ation/Migration
In contrast to industrial migration where firms locate in areas where their

costs are low, human migration usually represents an attempt at self-improvement.
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The decision to migrate is usually motivated by the need to satisfy self-interest.
Schultz (1968) noted that the incentive to migrate increases when individuals or
families have expectations of improving their condition following relocation. This
expectation may be realized in the form of higher real income, or a better place to
live, and additional monetary or non-monetary satisfaction. Schultz concluded that
the decision to migrate depends on a combination of net gain (expected income
minus costs of migration) and non-monetary satisfaction. This combination varies
given different human attributes and economic conditions of the potential location
cites. He further claimed that migration behavior of better educated laborers is
more efficient than less educated laborers in that educated laborers are better able
to properly calculate the real costs of migration (McNiel and Adams. pp383).

In Todaro’s (1969) model of rural urban migration, which was developed to
explain rural to urban migration in developing countries, potential migrants to urban
areas are assumed to incorporate the element of risk and uncertainty by discounting
the higher urban wage by the probability of remaining unemployed in that area.
Many applications of the Todaro model have found that migration is stimulated by
the rational economic consideration of relative costs and benefits, mostly financial.

In Tiebout’s theoretical discussion of public expenditure (1956), it was
hypothesized that people "vote with their feet". It follows that people will locate or
migrate to communities that best provide the types of public services (and public

goods in general) suited to their tastes and preferences. Tiebout’s theory assumes
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