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PREFACE

In the late 1960s and early 1970s, public policy encouraged aca-
demic medicine to increase the supply of physicians by starting new
medical schools and enlarging the classes of existing ones. This policy
was remarkably successful in doubling the annual number of gradu-
ates in a little more than a decade. But many persons concerned with
health policy have argued that the mere increase in numbers of physi-
cians will do little to increase the supply of physicians in nonmetropoli-
tan areas. This study—a version of which is being published
simultaneously in the October 30, 1980 issue of The New England
Journal of Medicine—shows that, in fact, board-certified specialists
have located in smaller and smaller towns as their numbers have
increased. The authors offer an economic explanation for this geo-
graphic diffusion of physicians but cannot exclude the possibility that
changes in preference for small-town living were a contributing factor.

The work reported here was undertaken at the initiative of the
authors, using discretionary funds. It was supported in part by a grant
from the Robert Wood Johnson Foundation, Princeton, New Jersey,
to Dr. Schwartz; the Health Insurance Study grant from the Depart-
ment of Health, Education, and Welfare to The Rand Corporation; a
grant from the National Center for Health Services Research (Grant
No. 1 R03 HS03808-1) to The Rand Corporation; and a biomedical
research support grant (5 S07 RR05710-08) from the National Insti-
tutes of Health to The Rand Corporation; and in part by Rand’s own
research funds.

Dr. Schwartz is Vannevar Bush University Professor and Profes-
sor of Medicine, Tufts University, and Principal Program Advisor to
the Rand Health Sciences Program. Dr. Bennett is a consultant to The
Rand Corporation.
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SUMMARY

This is a study of the recent distribution of board-certified special-
ists among cities and towns of different sizes. Between 1960 and 1977,
diplomates of the eight specialty boards that we studied appeared for
the first time in many small nonmetropolitan towns. The percentage
increase in numbers of specialists in small towns significantly exceed-
ed that in cities, but the absolute increase in specialists per 100,000
persons was greater in metropolitan areas.

Our findings suggest that the increased supply of specialists ac-
tivated market forces that caused the observed changes in distribu-
tion. It is also possible that a new preference for small-town living has
contributed to this evolving pattern.

If an increase in physician supply has been the major force respon-
sible for the movement into nonmetropolitan areas, this trend implies
that smaller and smaller towns will acquire board-certified specialists
as the number of physicians increases.
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INTRODUCTION

The geographic distribution of physicians continues to be a major
concern of public policy. The high degree of specialization among
recent graduates has accentuated the fear that areas outside urban
centers will remain underserved despite the large increase in the
number of physicians.®s It is said that specialists prefer the metropolis
and can locate there in excessive numbers because they are less sub-
ject to economic competition than are providers of other types of goods
and services.«

We undertook this study to record the distribution of board-certi-
fied specialists in recent years and to learn what forces have in-
fluenced their choice of location. We have looked only at
board-certified specialists because an overwhelming percentage of
graduates are now obtaining certification.®

We have attempted to answer several questions. First of all, as
their numbers have increased, how have board-certified physicians
distributed themselves among cities and towns of various sizes? Sec-
ondly, how has the distribution of specialists between metropolitan
and nonmetropolitan areas been changing? Thirdly, what accounts for
the pattern of specialists’ locations? Finally, on the basis of past
experience, what can we predict for the future location of specialists?



METHODS

SELECTION OF SAMPLES

To analyze the location patterns of specialists, we selected the
years to be studied, a sample of specialists, and a sample of states.
Within these states, we ascertained the population of each community
and determined which of the communities had board-certified special-
ists in residence.

We obtained information for three index years (1960, 1970, and
1977), and we chose to study eight specialties and family practice. The
specialties included the five with the largest membership (internal
medicine, surgery, pediatrics, obstetrics/gynecology, and radiology)
and three smaller specialties. Urology was selected asa representative
surgical specialty. Neurosurgery and dermatology were chosen as ex-
amples of surgical and medical specialties that treat a relatively nar-
row range of clinical problems. In addition, family practice was
selected because its practitioners treat the broadest range of clinical
problems and serve as the only board-certified physicians in many
small towns. Our analysis of family practice will be limited to the year
1977 because certification in this field did not begin until 1970.

We studied 23 states that together contained 43 percent of the
country’s nonmetropolitan population in 1976.0 “Nonmetropolitan
population” refers to persons residing outside Standard Metropolitan
Statistical Areas (SMSA’s): counties that contain cities with popula-
tions of 50,000 or more. The states were chosen in clusters from four
regions so that we could assess geographic variation in specialist dis-
tribution. The Central region comprised Iowa, Kansas, Minnesota,
Missouri, Nebraska, Oklahoma, and Wisconsin. Northern New En-
gland included Maine, New Hampshire, and Vermont. The Rocky
Mountain and Northern Great Plains region consisted of Colorado,
Idaho, Montana, North Dakota, South Dakota, Utah, and Wyoming.
The Southern region was defined as Alabama, Arkansas, Georgia,
Louisiana, Mississippi, and Tennessee.

POPULATION OF COMMUNITIES

The population of each city or town in the 23 states in 1960 and
1970 was obtained from the United States Census.®» We estimated the
amount of increase in each community’s population between 1970 and

2



METHODS 3

1977 by multiplying the 1970 Census figures by state-specific esti-
mates of the growth rates of metropolitan and nonmetropolitan popu-
lations.

Towns with populations of less than 2500 were deleted from our
sample because virtually no board-certified physicians other than
family physicians are located in such small towns. For the purpose of
our analysis, we considered an SMSA to be a single city; in other
words, towns within a metropolitan area were not treated as separate
entities. The land area comprising the SMSA in 1970 was used in each
year to define the metropolitan area. -

LOCATION OF SPECIALISTS

The cities and towns in which specialists practiced were deter-
mined from the Directory of Medical Specialists.® Doctors who listed
two offices were assumed to practice half the time in each location.
This method of allocation did not appreciably affect our estimates of
the availability of specialists, because only about 2 percent of the
physicians indicated that they practiced in more than one community.
About 5 percent of the physicians listed were certified by more than
one board; the rules used to assign them to specialties are given in
Appendix D.



DISTRIBUTION OF SPECIALISTS
ACROSS NONMETROPOLITAN
TOWNS

PERCENTAGE OF TOWNS WITH A GIVEN TYPE OF
SPECIALIST

The percentage of smaller cities and towns with at least one board-
certified specialist of each type has grown, in many cases remarkably,
since 1960 (Table 1). Even by 1960, the five largest specialties (the first
five listed in Table 1) were fairly well represented in communities with
at least 20,000 inhabitants; and in cities larger than 30,000, coverage
was nearly complete. Most towns with populations of less than 20,000,
however, did not have even one internist, pediatrician, or obstetri-
cian/gynecologist practicing within the town limits, although about 60
percent of the towns between 10,000 and 20,000 population had a
surgeon and nearly half had a radiologist.

Subsequently, the situation improved dramatically; for each of the
five largest specialties, at least 80 percent of the towns with popula-
tions between 20,000 and 30,000 had acquired a resident diplomate by
1977. Indeed, many towns as small as 10,000 had acquired specialists.
Besides family practitioners, surgeons and radiologists had entered
the smallest communities; two-thirds of the towns between 10,000 and
20,000 had one or both, and nearly two-fifths of the towns between
5000 and 10,000 had a surgeon.

The outward movement of the five largest specialties as a group
is a particularly striking phenomenon. By 1977, more than 70 percent
of communities with 20,000 to 30,000 inhabitants had a full comple-
ment of the five specialties (internist, surgeon, pediatrician, obstetri-
cian/gynecologist, and radiologist); 17 years earlier, less than a third
of these communities had all five (Table 2). In the next larger group
of towns (30,000 to 50,000), the proportion rose from about half to 95
percent.

Specialties providing secondary and tertiary care have also ap-
peared increasingly in small communities. For example, among towns
with 30,000 to 50,000 inhabitants, by 1977 nearly all had a urologist,
three-quarters had a dermatologist, and one-quarter, a neurosurgeon,
whereas in 1960 the proportions were three-fifths, one-third, and one-
twelfth, respectively.

Family physicians were present by 1977 in three-eighths of towns
as small as 2500 to 5000 and in more than half of those between 5000

4



NONMETROPOLITAN DISTRIBUTION OF SPECIALISTS 5

Table 1

PERCENTAGE OF COMMUNITIES WITH BOARD-CERTIFIED SPECIALISTS
IN 1960, 1970, anp 1977

Percentage of Communities, by Size of Population?
Specialty 2.5-5 5-10 10-20 20-30 30-50 50-200 200+
Internal Medicine '
1960 2 11 25 65 85 90 100
1970 2 9 32 75 92 95 100
1977 9 23 51 92 98 95 100
Surgery : .
1960 5 19 58 82 95 100 100
1970 10 25 66 92 100 100 100
1977 14 38 71 98 100 100 100
Pediatrics
1960 1 6 22 68 88 100 100
1970 1 7 30 73 93 97 100
1977 3 14 43 82 98 100 100
Obstetrics/gynecology
1960 0 3 12 46 88 95 100
1970 1 4 30 75 93 100 100
1977 4 11 44 87 98 100 100
Radiology
1960 3 12 44 77 88 98 100
1970 4 16 56 85 98 100 100
1977 9 28 63 89 100 100 100
Urology .
1960 0 1 9 37 58 93 100
1970 0 1 11 40 78 100 100
1977 1 5 26 74 98 100 100
Dermatology
1960 0 1 1 9 33 83 97
1970 0 1 5 10 59 92 97
1977 1 1 7 39 76 95 100
Neurosurgery
1960 0 (] 1 4 8 40 100
1970 0 [} 1 2 14 43 94
1977 0 1 2 5 27 74 97
Family Practice A
1977 37 56 68 79 90 92 100
Number of towns in
each population 621 361 185 52 59 37 33
range (1970)

NOTE: Data are from the 23 states listed in the text. If the population of a town changed
from one year to another, the town was assigned to the size interval corresponding to that year’s
population, i.e., towns were allowed to change intervals.

2In thousands.
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Table 2

PERCENTAGE OF COMMUNITIES IN WHICH THE FIVE LARGEST
SPECIALTIES ARE ALL REPRESENTED,* 1960, 1970, 1977

Percentage of Communities, by Size of Population

Year 2.5- 5-10 10-20 20-30 30-50 50-200 200+
1960 0 1 3 30 58 85 100
1970 0 1 11 44 80 92 100
1977 0 4 18 71 95 95 100

aInternal medicine, surgery, pediatrics, obstetrics/gynecology, and radiology.
Data are drawn from the 23 states listed in the text.

bIn thousands.

and 10,000. Small towns were thus more likely to have a family physi-
cian than any other board-certified physician.

National Health Service Corps personnel have not appreciably
influenced these results. A list of all board-certified physicians in the
Corps as of December 1978 indicated that only ten (five family physi-
cians, four internists, and one surgeon) were counted in the nonmet-
ropolitan area of our sample. '

COVERAGE OF BASIC SERVICES

Residents of communities that have an internist, a surgeon, a
pediatrician, and an obstetrician/gynecologist in residence can obtain
a wide range of high-quality basic medical services, but only a few
towns with populations of less than 20,000, as shown in Table 3, can
boast that all four of these specialties are represented. On the other
hand, as shown in Part A of Table 3, the majority of towns with
populations of 5000 to 20,000 have coverage of basic medical services
either from a cluster of specialists or from a certified family physician.

Part B of Table 3 deals with the narrower question of how many
communities in a given size range have local access to individual basic
services (e.g., surgical or pediatric) from either a board-certified spe-
cialist or a family physician. The data show that small towns are less
dependent on family physicians for basic surgical services than for the
services of any other specialty.
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Table 3

PERCENTAGE OF COMMUNITIES WITH COVERAGE OF Basic
SERVICES IN 1977

Percentage of Communities, by

Size of Population?

Specialist 2.5-5 5-10 10-20 20-30
A. Coverage of All Basic Services
Internist, surgeon, pediatrician,
and obstetrician/gynecologist 0 4 22 74
Internist, surgeon, pediatrician,
and obstetrician/gynecologist or
family practitioner 37 58 75 92
~ B. Coverage of Specific Services
Internist 9 23 51 92
Internist or family practitioner 43 65 82 95
Surgeon 14 38 71 98
Surgeon or family practitioner 45 68 88 98
Pediatrician 3 14 43 82
Pediatrician or family practitioner 39 62 82 95
Obstetrician/gynecologist 4 11 44 87
Obstetrician/gynecologist or family
practitioner 39 62 83 98

NOTE: Data are drawn from the 23 sample states listed in the text.

3In thousands.

REGIONAL AND STATE DIFFERENCES

Logistic-regression analysis shows that differences in the distribu-
tion of specialists across the four geographic regions are significant (p
< 0.01). However, they are small and do not have obvious implications
for policy. In general, the data show that specialists in northern New
England have entered smaller towns than have specialists in other
regions. Differences among states are small and are statistically sig-
nificant in only a few instances. (The detailed data and the methods

used are described in Appendix C.)



A MODEL FOR ANALYZING THE
OBSERVED PATTERNS OF
DISTRIBUTION

To provide a framework for assessment of factors responsible for
the distribution of specialists, we assume that the specialist chooses a
practice location in a manner that best satisfies personal preferences
for income on the one hand and for professional and environmental
attributes on the other. To achieve a high income, physicians choose
to practice in communities where the demand for their services is
relatively high. If all communities were equally attractive, the work-
load of all physicians would approximately balance out. However,
because physicians will accept a smaller workload and a resulting
reduction in income in order to live in especially attractive areas, such
areas will always be somewhat better served.

This model, which is derived from standard location theory,ts®
can serve as a framework for analysis of the locations of physicians
at any given time and for predictions of changes in location patterns
over time as various factors influence income and the attractiveness
of different communities. The key variables that merit consideration
are the number of physicians, the professional and environmental
attributes of the communities of different sizes, and the geographic
distribution of the demand for care.



FACTORS ACCOUNTING FOR THE
CHANGES OVER TIME

CHANGE IN THE NUMBER OF PHYSICIANS

Consider the circumstances in which physicians increase in num-
ber but the other relevant variables are unchanged, i.e., the profile of
physicians’ location preferences remains constant and the changes in
demand for services are the same everywhere (e.g., demand per per-
son and population in each town-size range are both constant). Under
these conditions, the market area for each physician will shrink, and
all town-size ranges in which each town originally had a specialist will
gain such specialists at a similar proportional rate.

But in smaller town-size ranges (e.g., towns of 5000 to 10,000 inhab-
itants) not all towns will have a given type of specialist present. If the
number of specialists in the country doubles, the number of such
specialists in these ranges should more than double. As market areas
shrink, some unserved small towns will become attractive as focuses
of new market areas, and doctors entering such towns will provide an
extra increment in the supply of physicians.

Table 4 presents the actual ratios of specialists per person in 1977
to specialists per person in 1960 for the six specialties that were well
represented over the full spectrum of community sizes and could
therefore be analyzed meaningfully. Values have been deflated by
population to adjust for changes in demand in each range that
stemmed from changes in population alone. Analysis indicates that
the proportional increase in the total number of specialists per person
was significantly greater (p < 0.01) when there was a greater percent-
age of unserved towns in a given town-size range in 1960, as the
previous paragraph predicted.

In the context of the model of location choice, described above, the
figures in Table 4 imply that the increase in the number of physicians
can account for the observed changes in physician-location patterns.
Moreover, our data show that as the overall numbers of specialists
increased, physicians did not simply distribute themselves every-
where in equal proportions. If the number of specialists had increased
in the same proportions everywhere (assuming that the location pref-
erences of each cohort of specialists remained constant over time), that
would imply that specialists could locate wherever they wished with-
out reference to the demand for their services; in other words, they
would have enough control over the demand for care that they could

9
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FACTORS ACCOUNTING FOR CHANGES OVER TIME 11

subvert market forces in selecting a location. That specialists can
completely determine the demand for their services appears unrea-
sonable and, moreover, inconsistent with the data in Table 4.

Some may argue that the higher proportional growth rate of spe-
cialists in smaller towns merely reflects the replacement of retiring
general practitioners or noncertified specialists, but this argument is
specious. First of all, such specialists as radiologists, urologists, and
gynecologists provide many services that general practitioners do not
provide. Secondly, even if one regarded noncertified specialists as
equivalent to certified specialists on the average, the replacement
argument does not hold. The percentage of increase in the number of
specialists (certified and noncertified) in nonmetropolitan areas (ex-
cluding counties considered potential SMSA’s) between 1970 and 1977
was substantially greater than that in metropolitan areas (40 percent
vs. 20 percent). This finding, as in the case of board-certified special-
ists alone (Table 4), implies that many unserved towns in nonmet-
ropolitan areas were acquiring doctors as market areas throughout
the country were shrinking.

METROPOLITAN AND NONMETROPOLITAN
DISTRIBUTION

Metropolitan communities had many more specialists per person
in 1960 than did nonmetropolitan areas (Table 5). Because the propor-
tional increases in numbers of specialists in metropolitan and nonmet-
ropolitan areas were only moderately different between 1960 and
1977, it therefore follows that the absolute differences in the numbers
of specialists per person must have widened. Table 5 also shows the
magnitude of these increased discrepancies. However, the data do not
explain what factors are responsible for the greater clustering of spe-
cialists in metropolitan areas.

One factor may well be that most specialists prefer to live in large
communities that provide an inviting cultural and professional envi-
ronment not available elsewhere. Evidence in support of this thesis,
based on differences in income in large and small communities, is
presented below.

Another factor, probably of considerable importance, is the phe-
nomenon of “border crossing.” Some nonmetropolitan residents seek
routine care in a neighboring metropolitan area because it is the
closest or most convenient source. Others go to nonmetropolitan physi-
cians for routine services but travel to the city for highly specialized
care, such as open-heart surgery. The amount of border crossing is not
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FACTORS ACCOUNTING FOR CHANGES OVER TIME 13

trivial. For example, Fuchs estimates that in the early 1970’s nonmet-
ropolitan residents underwent about 30 percent of their operations in
metropolitan areas.® Thus, a substantial fraction of the demand of
nonmetropolitan residents is satisfied by metropolitan physicians.

Because of border crossing, even when location preferences are
left aside, one would expect metropolitan areas to hold a considerable
advantage in numbers of specialists per resident. Should such a dis-
crepancy be of concern? Perhaps so, but more information is needed
before any conclusion can be reached. From a policy perspective, the
appropriate size of the discrepancy depends on the particular type of
service and the distance people must travel to obtain it. In secondary
and tertiary care, a considerable amount of border crossing is highly
desirable. Clearly, every small town cannot and should not acquire
every type of specialist. Indeed, some recent data on the regionaliza-
tion of medical services suggest that the quality of care would be
improved by increased border crossing to large medical centers.2v

Border crossing for primary care is sometimes to be expected.
Some nonmetropolitan residents live only a few miles from a met-
ropolitan area and may go there for primary care with little inconven-
ience. The discrepancy in the number of physicians per person that is
due to this type of border crossing will probably persist indefinitely
and should not be a matter of concern. People in sparsely settled areas,
such as farmers or ranchers, will also contribute to border crossing
indefinitely if the nearest community is a metropolitan area. This too
seems to be a matter of little concern.

The degree to which such situations account for the discrepancy
in the number of physicians per person and the implications of border
crossing for policy can only be assessed by an analysis of the distances
traveled for various types of care and of the resulting burden per
physician.

CHANGE IN THE ATTRIBUTES OF VARIOUS
LOCATIONS

If the attributes of towns themselves changed over time, what
effect on the distribution of physicians might we expect? If metropoli-
tan locations became relatively less desirable as places to live, and
other factors in the choice of a location did not change, a greater
fraction of physicians entering practice could be expected to locate in
small towns. (A similar result would obviously be obtained if the value
that physicians attached to attributes of nonmetropolitan towns—e.g.,
proximity to hunting and fishing—increased.) There is little evidence
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on which to judge whether nonmetropolitan areas have become rela-
tively more attractive over time, but the evidence that we have found
gives no indication that physicians’ preferences for rural living have
changed.®

CHANGE IN THE GEOGRAPHIC DISTRIBUTION OF
DEMAND

- If the demand per person increased at different rates in various
town-size ranges, the patterns of physicians’ locations could be ex-
plained even if both the number of physicians and the attributes of
various locations were unchanged. For example, if the demand for
care rose more in nonmetropolitan areas than in metropolitan areas,
smaller towns would yield a higher financial return than they previ-
ously yielded and would become more attractive. In fact, examination
of such major determinants of demand as age, sex, and insurance
status does not suggest any appreciable change in the geographic
distribution of demand per person during the period of our study.®#



DISTRIBUTION OF SPECIALISTS
AT EACH GIVEN POINT IN TIME

Our model of location choice implies not only how physicians will
distribute themselves over time, but also at each given point in time.
For each year of study, one would expect that because the demand for
any particular type of medical care increases with the size of the town,
the likelihood that a specialist of a given type will be present will
increase with the size of the town. Our data show that such is the case
for each specialty in each year (Table 1).

The model also implies that the greater the demand for services
of a particular type of specialist, the smaller the size of town that will
be likely to have such a specialist. The data again conform to this
prediction. Neurosurgeons and dermatologists, who are in least de-
mand per person of the specialty groups that we studied, serve larger
towns than do internists, surgeons, and pediatricians (Table 1). Family
physicians, who provide the widest range of services and are in great-
est demand, serve the smallest towns of all.

Finally, the model implies that if a disproportionate fraction of
physicians prefer to live in large cities, they will earn less money (in
real terms) than do their colleagues in nonmetropolitan areas. The
data are consistent with this prediction. Physicians practicing in met-
ropolitan areas with populations of 1 million or more earn about 13
percent less in real terms than do their colleagues but work only about
7 to 9 percent fewer hours (p < 0.01). (See Appendix B for a description
of the method used to analyze differences in physicians’ real incomes.)
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DISCUSSION

DETERMINANTS OF PATTERNS OF SPECIALIST
LOCATION

Between 1960 and 1977, the number of board-certified specialists
in the United States nearly tripled. As a point of departure, we there-
fore chose to determine whether an increased supply of physicians,
through a resulting activation of market forces, could itself account
for the observed patterns of specialist location. The finding that the
percentage increase in the number of specialists per person in small
towns was greater than that in large towns and the pattern of distribu-
tion across town-size ranges at each studied time are both consonant
with a market-forces hypothesis.

Our results do not exclude the possibility that a change in prefer-
ence for small towns may have played a part in shaping decisions
about location. As we have pointed out, however, we have no evidence
of a substantial shift in preferences and no need to consider attitudinal
changes important in the patterns that we have observed.

Could the demand for health care have increased more in nonmet-
ropolitan than in metropolitan communities, thus contributing to the
observed shift in the pattern of location? Again, we have no evidence
that substantial shifts of this sort have taken place, and there is no
reason to consider them as an explanatory factor.

Finally, let us consider the possibility that physicians, in respond-
ing to competitive forces, have been willing and able to induce some
unwarranted demand for their services. If such a phenomenon oc-
curred, and if it took place to a greater degree in metropolitan areas,
movement into honmetropolitan areas would have been retarded. It
is not possible for us to determine whether these events took place.

IMPLICATIONS FOR THE FUTURE

Our analysis has important implications for the future if it is
assumed that market forces have played the dominant part in deter-
mining physician distribution and will centinue to do so. The period
from 1977 to 1985 will see a 30-percent increase in the number of
physicians, nearly all of whom will be certified.» According to our
analysis, this increase, all other things being equal, will add substan-
tially to the ranks of specialists in both nonmetropolitan and met-
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ropolitan communities, with the percentage in nonmetropolitan areas
exceeding the percentage increase in each specialty nationally. For
example, the Bureau of Health Manpower projects that the number
of pediatricians will increase 55 percent between 1977 and 1985;% on
the basis of this value, we predict that the number practicing in non-
metropolitan areas will increase more than 55 percent. At the same
time, the absolute increase in the numbers of physicians per person in
metropolitan areas should exceed that in nonmetropolitan areas.

. The location of hospital facilities should not constrain this move-
ment into smaller towns. Approximately 80 percent of the commu-
nities in the 5000 to 10,000 range and 60 percent of the communities
in the 2500 to 5000 range had hospitals in 1970;% these values consid-
erably exceed the proportion of communities that now have certified
specialists.

Another factor favoring the diffusion of physicians into small
towns during the 1980’s is the composition of current cohorts of medi-
cal-school graduates by specialty as compared with the composition of
the classes of the past few decades. During the period after World War
II and until the past few years, there was a progressive shift toward
specialization among medical-school graduates. Because specialists
other than family physicians have a strong tendency to locate in larger
towns than those in which general practitioners locate, relatively
small fractions of these graduates located in nonmetropolitan areas.
Given the current trend toward family practice, the future will look
quite different. From 1970 to 1977, the number of general and family
practitioners fell by 15 percent, but between 1977 and 1985 the number
is projected to increase by 22 percent.® This shift toward the produc-
tion of more physicians for whom small towns can effectively compete
should have a notable effect on the provision of care in such towns.

Finally, our data pertain to physicians who entered medical school
in the 1950’s and 1960’s. To the degree to which medical schools have
altered their admission policies in the 1970’s to favor students from
nonmetropolitan towns, the proportion of physicians practicing in
such towns may increase still further.@»

Policy initiatives under consideration are likely to enhance these
trends. A national health-insurance program would probably cause
the demand for care to increase in nonmetropolitan areas at a rate
slightly higher than that in metropolitan areas because a somewhat
larger proportion of nonmetropolitan residents have no hospital or
surgical insurance.® Small towns would then become more attractive
sites for practice. This tendency would be reinforced if the plan nar-
rowed differences in physicians’ fees between metropolitan and non-
metropolitan areas.® Finally, continuation or expansion of the
National Health Services Corps will most certainly increase the num-
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ber of physicians in nonmetropolitan areas that otherwise would not
attract a physician.



Appendix A
TEST OF THE THEORY

We have tested our theory using the following model:

log (number of specialists 1977,) = a, + a, log (number
of specialists 1960,) + a, (proportion of towns

without specialists in 1960,) + a, log (population
1977,/population 1960) + a, (vector of 5 dummy
variables for specialty) + u;.

The subscript i indexes the specialty and j, the town size interval. Our
theory leads to the following predictions:

1. The coefficient a, should be approximately 1. A coefficient of 1
is equivalent to using the ratio of specialists in 1977 to 1960 as the
dependent variable. In fact, the estimated coefficient is 0.99, with a
t-statistic of 25.16. We are therefore justified in dividing the number
of specialists in 1977 by the number of specialists in 1960 in Table 4.

2. The coefficient a, should be positive and significantly different
from zero. This is, in fact, the most critical test of the theory because
it tests whether small towns are gaining specialists at a significantly
faster rate than large ones. The coefficient is 0.41, and the t-statistic
is 3.34, significant at well over the 1-percent level.

3. The coefficient a, should be approximately 1. A coefficient of one
would indicate growth proportional to population growth. In fact, the
estimated coefficient is 1.12, with a t-statistic of 6.58, indicating that
the coefficient is insignificantly different from 1 but significantly dif-
ferent from zero. We are therefore justified in deflating by population
in Table 4.

4. The specialty dummy variables should be larger for specialties
that grew faster. This pattern is observed; the specialty dummy
variables as a group are significantly different from zero at the one-
percent level.

The results described above were obtained from a sample that
included all town-size ranges above 5000 in population; the R? is 0.99.
We have not included the observations from the town-size range be-
tween 2500 and 5000 because in one of the specialties (urology) there
were no practitioners in that range in 1960 and in another (obstetrics/
gynecology) there was but one in all 23 states. However, our results
would be virtually unchanged if data from the other four specialties
in the 2500 to 5000 town-size range were included.
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Appendix B

ANALYSIS OF
METROPOLITAN/NONMETROPOLITAN
DIFFERENCES IN PHYSICIAN®’
REAL INCOMES

To derive these figures, we have used data on mean income and
hours by specialty and location from the American Medical Associa-
tion’s Periodic Survey of Physicians, from 1969 to 1978. (We did not,
however, use data from either 1976 or 1977 because they were either
missing or the income data appeared to contain errors [several special-
ties had identical mean incomes to the dollar].) Incomes are given for
five categories of physicians (internal medicine, general surgery,
pediatrics, obstetrics/gynecology, and general practice) and for three
locations (nonmetropolitan areas, metropolitan areas of less than 1,-
000,000 population, and metropolitan areas of 1,000,000 or more). We
first divided the income data by a cost-of-living deflator for each loca-
tion to obtain a measure of real income. That deflator is described
below. We also deflated income by the value for the Consumer Price
Index for the relevant year. We then regressed the logarithms of real
income and hours on indicator variables for location, specialty, and a
linear time trend. The results described in the text reflect the esti-
mated coefficients for each location.

We derived the cost-of-living deflator for various locations from
the Department of Labor’s estimate of the cost of living for a worker
with a higher living standard.®» Indices are published for both non-
metropolitan and metropolitan areas. Although the sample is not de-
signed to represent a random sample of metropolitan areas of less than
and more than 1,000,000, we divided the 39 metropolitan areas in the
survey into those less than and greater than 1,000,000. We then com-
puted a population weighted average for the 14 areas less than 1,000,
000 in 1970 (Hartford, Lancaster, Portland, Me., Cedar Rapids,
Champaign-Urbana, Dayton, Green Bay, Wichita, Austin, Baton
Rouge, Durham, Nashville, Orlando, and Bakersfield). We omitted
Honolulu because (a) it received 10 percent of the weight in our sample
but has only 1 percent of the population in metropolitan areas of less
than 1,000,000 and (b) it is clearly atypical in cost of living. We also
computed a population-weighted average of the 24 areas greater than
1,000,000 in 1970 (Boston, Buffalo, New York, Philadelphia, Pitts-
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burgh, Chicago, Cincinnati, Cleveland, Detroit, Indianapolis, Kansas
City, Milwaukee, Minneapolis, St. Louis, Atlanta, Baltimore, Dallas,
Houston, Washington, Denver, Los Angeles, San Diego, San Fran-
cisco, and Seattle). These population-weighted averages were used to
deflate reported physician incomes in the respective town-size ranges
in each year. The resulting deflators were as follows: nonmetropolitan
areas, 0.904; metropolitan areas of less than 1,000,000, 0.977; and met-
ropolitan areas of 1,000,000 or more, 1.079.



Appendix C

A METHOD FOR EXAMINING
DIFFERENCES ACROSS REGIONS
AND STATES

To determine whether the location patterns of specialists differ
substantially from one region or state to another, one could simply
inspect the data for each specialty in each geographic area. This ap-
proach, however, would result in a large volume of data that would be
cumbersome to present and tedious to interpret. For this reason we
have chosen to use logistic regression (logit) analysis for examining
geographic differences. The technique is attractive because it allows
us to express our results as the probability that a particular type of
board-certified specialist will, in a given year, be present in a commu-
nity of a specified size. In our analysis of regional differences, we
assume this probability to be a function of the town’s population and
region, as well as of the national number of board-certified and self-
designated specialists in that specialty.

Our logit equation takes the following form for estimating the
effects of regional differences on specialists’ locations:

1
2
(BO+81T+82T +s3csy+e 4Usy+fs B 6L+B7R)

P
sy
1 +e

where P,, is the estimated probability that a specialist of type s in year
y would locate in a town of population T; C,, is the total national
number of active board-certified physicians in specialty s in year y; U,,
is the number of self-designated but uncertified specialists of type s in
year y; and N, L, and R are categorical variables denoting the North-
ern New England, Central, and Rocky Mountain and Northern Great
Plains regions, respectively (the Southern region is the default value).
B, through B, are constants to be estimated. In the actual estimation,
the variable P,, takes the value of 1 or 0, depending on whether the
town does or does not have a specialist of type s in year y. Equations
have been estimated by the method of maximum likelihood.

We have included the T2 (quadratic) term to allow a more general
functional form for the effect of population size than a simple linear
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EXAMINING DIFFERENCES ACROSS REGIONS AND STATES 23

term would permit. We include U,,, noncertified specialists, as a mea-
sure of the aggregate supply of close substitutes for board-certified
specialists. Because C,, and U,, explain all between-year variation in
our data, quantitative predictions of future diffusion based on this
equation may not be robust.

We use data on the number of active board-certified physicians in
each specialty for 1967 through 1974 to estimate the active number in
each specialty for 1960; specifically, for each specialty, the average
proportion of cumulative certificates that were active between 1967
and 1974 is applied to the cumulative number of certificates in 1960
(unpublished data obtained from the American Board of Medical Spe-
cialties). Similarly, we derived the 1960 figure for U,, by extrapolating
the change from 1963 to 1967 backward to 1960.

A joint test on all the coefficients in each equation rejects the null
hypothesis of no relationship at well below the 1-percent level. Similar-
ly, a joint test on 3, (town size) and B, (town size squared) rejects the
null hypothesis of no relationship (p < .01), as does the test on the
coefficient B, (certified specialists).

Table C.1 shows the extent of regional variation expressed as the
size of a town in each region that would have a 50-50 chance of having
a specialist present in 1977. For example, half the towns of 7200 in the
Rocky Mountain region would be expected to have a board-certified
surgeon; the comparable value for the Southern region is 9300. In
general, the data show that specialists in the Northern New England
region have entered smaller towns than have specialists in other re-
gions.

In our analysis of state differences in location patterns of special-
ists, we replaced the regional variables in the equation described
above with variables for each state. For computational reasons we
used an ordinary least-squares estimator. We estimated equations for
the seven specialties in Table C.1; each equation had 22 dummy vari-
ables for states (23 — 1, since one state was used as the default value).

The differences between states, like those between regions, are
unimpressive. In only 26 cases out of the 161 state-specialty pairs (23
states X the same 7 specialties as in Table C.1) did a value differ
significantly from the average. In 6 states (Iowa, Kansas, Missouri,
Nebraska, Alabama, and Louisiana), a single specialty was signifi-
cantly less well represented in nonmetropolitan areas, and in one
state, Oklahoma, two specialties were less well represented. Special-
ists were present in small towns to a greater than average extent in
9 states. In Colorado and Vermont, the values were above average for
five and three specialties, respectively; in 7 other states (Wyoming,
Minnesota, Wisconsin, Georgia, Mississippi, Maine, and New Hamp-
shire), the values for one or two specialties indicated significantly
greater outward movement.
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Appendix D

RULES FOR ALLOCATING
PHYSICIAN TIME WHEN
PHYSICIAN IS CERTIFIED FOR
MORE THAN ONE SPECIALTY

Specialty

| Specialty  Mainlistng S

Dermatology

Family practice

Internal medicine

Main Listing
Radiology

Specialty not counted
Specialty counted

Subspecialty

Dermatology

Radiology

Allergy and immunology

Nuclear medicine

Pathology

Psychiatry and neurology

Preventive medicine and
public health

Neurological surgery

Psychiatry and neurology

Obstetrics/gynecology

Pediatrics

Internal medicine
Pathology

Subspecialty

Allergy and immunology

Certified medicine
(internal medicine)

Radiology

Nuclear medicine

Pathology

Psychiatry and neurology

Otolaryngology

Radiology

Surgery

Nuclear medicine
Pediatrics

Surgery

Psychiatry and neurology

Colon and rectal surgery
Nuclear medicine
Thoracic surgery
Neurological surgery
Obstetrics/gynecology
Ophthalmology
Otolaryngology

Plastic surgery

Urology

25

Allocation Rule
0 in dermitology

1 in family practice
.5 in each specialty

1 in internal medicine
.5 in each specialty

.5 in each specialty

5 in internal medicine
.5 in internal medicine
.5 in internal medicine
.5 in internal medicine

0 in internal medicine
.5 in neurological surgery

.5 in each specialty
5 in obstetrics/gynecology

1 in pediatrics
1 in pediatrics

.5 in each specialty
.5 in each specialty
.5 in pediatrics
.5 in pediatrics
.5 in pediatrics
0 in pediatrics

1 in radiology
.5 in each specialty
.5 in each specialty
.5 in radiology

1 in surgery
.5 in surgery
.5 in surgery

0 in surgery

0 in surgery

0 in surgery

0 in surgery

0 in surgery

0 in surgery
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