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PREFACE

This work was undertaken to supplement earlier research on the
location of nine types of board-certified physicians. Results are
presented for all (including noncertified) physicians in all major spe-
cialties, and are updated to 1979. Also considered is the role of compe-
tition among various types of specialists in the location patterns of
physicians.

The work reported here was supported by grants from the Henry J.
Kaiser Family Foundation, the U.S. Department of Health and Hu-
man Services, and the Robert Wood Johnson Foundation. It should be
of interest to those concerned with health manpower policy.

An abridged version of this report entitled “Where Have All the
Doctors Gone?” appeared in the Journal of the American Medical As-
sociation, May 7, 1982.

Dr. Schwartz is Vannevar Bush University Professor and Professor
of Medicine, Tufts University, and Principal Program Adviser to the
Rand Health Sciences Program.
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SUMMARY

We analyzed the location of 17 categories of physicians in the years
1970 to 1979. As the supply of physicians grew during these years,
smaller communities increasingly acquired various types of medical
and surgical specialty services. Similar trends are observed in four
different regions. The fraction of physicians who are board-certified
tends to rise with community size. Only a small handful of towns with
a population of 2500 or more are farther than ten miles from a physi-
cian.

The profile of location patterns strongly suggests that competitive
forces play a major role in determining where physicians choose to
practice. Thus, as the supply of physicians increases in the 1980s, we
can anticipate that services will become more and more available to
populations outside metropolitan areas.
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I. INTRODUCTION

A recent analysis demonstrated that over the last two decades
board-certified specialists have appeared in many nonmetropolitan
towns for the first time [1]. This initial study of the distribution of
physicians was limited to nine specialties and to board-certified spe-
cialists only. The present study expands our earlier analysis to 17
major specialty categories and analyzes the distribution of all physi-
cian populations in each specialty, that is, noncertified as well as cer-
tified.

We seek to answer the following questions:

1. In what size cities and towns have physicians of various spe-
cialties located their practices?

2. Do the data support the thesis that market forces are a major
determinant of the pattern of physician distribution?

3. What is the difference in patterns of distribution of board-
certified physicians as compared with those who are not
board-certified?

4. What are the implications of our findings for the location
patterns of new cohorts of physicians?

Our answers to these questions are framed by location theory. In
other work we have derived the following hypotheses from location
theory [2]; we partially test these hypotheses in this report.

1. Within a given specialty, larger towns have a higher proba-
bility of having one or more specialists.

2. As a given specialty grows, its members begin to locate in
smaller towns. As a result, smaller towns gain specialists at
a higher percentage rate than larger towns.

3. Because of interspecialty competition, general or family
practitioners will locate disproportionately in smaller towns.
For specialties that have comparatively little competition
from other specialties, specialties with more practitioners
will be more dispersed.

We next present our methods, followed by a discussion of some re-
sults. Finally, we return to a discussion of these hypotheses.




II. METHODS AND DATA

To analyze the location patterns of physicians, we selected the years
to be studied, a sample of physicians, and a sample of states. Within
these states, we ascertained the population of each community and
determined which communities had physicians in residence and what
their specialties were.

We obtained data for two years (1970 and 1979) for all physicians
from the American Medical Association (AMA) for selected states.
Data were analyzed separately for each of the following 17 specialty
categories: general and family practice, internal medicine, general
surgery, obstetrics/gynecology, pediatrics, psychiatry, radiology, anes-
thesiology, orthopedic surgery, ophthalmology, pathology, urology,
otolaryngology, dermatology, neurology, neurosurgery, and plastic
surgery. These specialty categories contain 94 percent of the active
physicians who designated a specialty in response to AMA surveys in
1979 [2].

Data on physician location for the two years were obtained from the
AMA Physician Masterfile in the form of computer tapes for a sample
of 23 states. These states were chosen in clusters from four regions so
that we could assess geographic variation in specialist distribution.
The Central region comprised Iowa, Kansas, Minnesota, Missouri,
Nebraska, Oklahoma, and Wisconsin. Northern New England in-
cluded Maine, New Hampshire, and Vermont. The Rocky Mountain
and Northern Great Plains region consisted of Colorado, Idaho, Mon-
tana, North Dakota, South Dakota, Utah, and Wyoming. The South-
ern region was defined as Alabama, Arkansas, Georgia, Louisiana,
Mississippi, and Tennessee. These states contained 43 percent of the
country’s nonmetropolitan population in 1976. “Nonmetropolitan
population” refers to persons residing outside the Standard Metropoli-
tan Statistical Areas (SMSAs); in general, SMSAs are counties that
contain cities with populations of 50,000 or more; in some cases adja-
cent counties are also included. Earlier data on physician location
{e.g., from 1960) were not used because no machine-readable data for
that period were available.

POPULATION OF COMMUNITIES

From the United States Census, we obtained the population of each
city or town in the 23 states in 1970. We estimated the increase in
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each community’s population between 1970 and 1979 by multiplying
the 1970 figures by state-specific estimates of the growth of metropoli-
tan and nonmetropolitan populations.

Towns with populations of less than 2500 and unincorporated towns
outside metropolitan areas were deleted from our sample because of
the costliness of coding population data for such towns. However, few
physicians other than family and general practitioners 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 to define the metropolitan area in both
years.

CATEGORIES OF SPECIALISTS

The seventeen categories of specialists were constructed from the
Masterfile to portray as accurately as possible the availability of medi-
cal services by specialty class. To do so, we aggregated some of the 72
Masterfile specialty codes into larger categories, as follows: All
subspecialists of internal medicine and pediatrics are categorized as
internists or pediatricians, respectively; the same procedure is used
for the subspecialties of neurology, obstetrics/gynecology, orthopedic
surgery, psychiatry, and pathology. The category of general surgery
also includes physicians classifying themselves as abdominal sur-
geons or trauma surgeons, and the radiology category includes all
diagnostic and therapeutic radiologists.

Our analysis of physician availability is based on full-time equiva-
lent physicians (FTEs), because physicians often practice more than
one specialty. The AMA Masterfile contains information on as many
as three specialties for each physician, with the rank ordering based
on the amount of time the physician states he devotes to each special-
ty. If a physician indicated multiple specialties, we divided his time
according to the following rules: If two specialties were indicated, 0.6
FTE to the first specialty and 0.4 FTE to the second; if three special-
ties were indicated, 0.5 FTE to the first specialty, 0.3 to the second,
and 0.2 to the third.

Our analysis is limited to nonfederal physicians because our central
concern is the location patterns of physicians who choose their site of
practice. We have, however, tested the sensitivity of our results to this
exclusion. All nonfederal physicians in office-based and hospital-
based practice except interns and residents have been included in our
analysis. Interns and residents have not been included because they




have to obtain their training at hospitals situated in comparatively
large cities. We count physicians in medical teaching as one-half FTE,
but exclude from our analysis all physicians in administration, medi-
cal research, and other categories of professional activity.




IIl. WHERE ARE PHYSICIANS
LOCATING THEIR PRACTICES?

Location theory, which we discuss below, suggests that the number
of physicians in a specialty is a critical determinant of the degree to
which any specialty disperses into small communities. Therefore, in
presenting our data in Table 1, we have grouped the various special-
ties according to the number of physicians in a given specialty in 1970
and 1979. Group 1 consists of general practice and family practice.
Group 2 includes other specialties with more than 15,000 members
(nationally). These are made up of the primary care specialties as well
as surgery, radiology, and psychiatry. Group 3 consists of specialties
that number their members in the range of approximately 5000 to
14,000. With the exception of dermatology, this group is made up ex-
clusively of the major surgical subspecialties. Group 4 consists of the
more exotic specialties, those whose members number between 2500
and 5000.

As a first step in analyzing these data, we will consider physician
dispersion at each of the two given points in time we have studied
(i.e., 1970 and 1979). We will then examine how specialty distribution
has changed over time and correlate the observed changes with the
concomitant change in number of specialists.

PRACTICE LOCATION AT EACH POINT IN TIME

At each point in time, general practitioners plus family practi-
tioners (Group 1) are the most widely distributed of any group (see
Table 1). Nearly every town with a population of 5000 or more in-
cluded a member of this group, and over 85 percent of towns in the
2500 to 5000 population range had such a physician.

The Group 2 physicians show the next widest distribution. How-
ever, internists, who numbered 50,000 in 1979, were present in far
fewer towns of 2500 to 20,000 population than were surgeons, who
were much less numerous as a group. Psychiatrists also showed less
diffusion than might have been anticipated from their numbers. Spe-
cialists in Group 3 show a less wide distribution than do Group 2
physicians, and specialists in Group 4, the least wide diffusion of all.




Table 1

PERCENTAGE OF COMMUNITIES WITH NONFEDERAL PHYSICIAN
SPECIALTY SERVICES IN 1970 aAND 19792

Number of FEE e
Physicians Percentage of Communities, by Size of Population
Specialty in 23 Sample
and Year States 2.5-5 5-10 10-20 20-30 30-50 50-200 200+
Group 1
General and
family practice
1970 11,514 89 96 99 100 100 100 100
1979 11,869 86 96 99 100 100 100 100
Group 2
Internal medicined
1970 5,242 17 40 69 96 100 100 100
1979 9,467 23 52 84 97 100 100 100
General surgery
1870 5,214 42 79 97 100 100 100 100
1979 6,071 44 77 96 100 100 100 100
Obstetrics/
gynecology
1970 2,928 13 32 74 96 100 100 100
1979 3,978 15 35 77 97 100 100 100
Pediatrics®
1970 2,263 6 17 57 92 100 100 100
1979 3,429 12 25 68 92 100 100 100
Psychiatry
. 1970 1,990 3 12 28 46 91 100 100
1979 3,203 9 17 40 59 96 100 100
Radiology
1970 1,823 5 22 60 88 100 100 100
1979 3,042 9 30 73 97 100 100 100
Group 3
Anesthesiology
1970 1,527 11 19 34 65 30 97 100
1979 2,303 11 19 40 83 100 100 100
Orthopedic
surgery
1970 1,380 2 6 29 67 91 100 100
1979 2,409 7 17 47 88 100 100 100
Ophthalmolog:
1970 1,539 4 15 54 87 100 100 100
1979 2,147 4 14 62 89 100 100 100




Table 1 (continued)

Number of FgE c
Physicians Percentage of Communities, by Size of Population

Specialty in 23 Sample

and Year States 2.5-5 5-10 10-20 20~30 30-50 50-200 200+
Pathology

1970 1,073 1 8 36 71 95 100 100

1979 1,840 4 15 50 85 95 100 100
Urology

1970 950 1 7 29 62 98 100 100

1979 1,340 2 10 47 89 100 100 100
Otolaryngology

1970 902 2 9 38 85 95 100 100

1979 1,127 2 6 29 79 98 98 100
Dermatology

1970 528 1 3 10 31 79 100 100

1979 795 1 3 15 59 96 98 100
Group 4
Neurology

1970 395 1 4 6 25 48 73 100

1979 724 0 4 13 24 70 98 100
Neurosurgery

1970 349 0 1 2 8 28 78 100

1979 523 0 1 2 18 56 88 100
Plastic surgery

1970 210 0 1 1 2 16 51 97

1979 430 1 1 8 20 46 83 100
Any physician

1970 41,325 92 97 99 100 100 100 100

1979 58,911 90 97 100 100 100 100 100
Number of towns in

each population

range 1970 €15 352 182 52 58 37 33

1979 644 379 206 66 57 40 34

I

%Data are from the 23 states listed in the text. Population of towns is
spegific to the relevant year.

Full-time equivalent (FTE) physicians in hospital and office~based practice,
excluding resident physicians, as of December 31. For physicians with more than
one specialty, fractions of FTEs are allocated according to the rules described
in Ehe text.

In thousands.

Includes cardiology, gastroenterology, and pulmonary diseases.

Includes pediatric cardiology and other pediatric subspecialties; does not
include pediatric allergy.




CHANGES OVER TIME IN PRACTICE LOCATION

Table 1 demonstrates that the percentage of smaller cities and
towns with a physician has grown appreciably for almost every spe-
cialty over the period 1970 to 1979. In this table a town is considered
to have specialty coverage if a local nonfederal physician listed that
particular specialty in the AMA questionnaire as either a first, sec-
ond, or third area of practice. In general, the specialties that showed
the greater percentage growth in FTE physicians were the ones that
reflected the greater diffusion into previously unserved towns. For
example, between 1970 and 1979 the percentage increase in the num-
ber of internists was much greater than the increase in the number of
general surgeons; during that period, the number of towns acquiring
their first internist far outnumbered those acquiring their first gen-
eral surgeon. The correlation between growth and diffusion appears to
hold for all specialties except otolaryngology, which showed a consid-
erable drop in towns served despite an increase of 25 percent in the
number of such specialists.

HOW METHODS AFFECT RESULTS

There are two ways in which our methods might affect the results
described in Table 1. The first pertains to our decision to exclude fed-
eral physicians as well as interns and residents from the data we
report; the second relates to our rules for allocating fractions of an
FTE physician to up to three specialties for physicians who report
more than one specialty of practice to the AMA.

The Exclusion of Federal Physicians and Residents

The effect of excluding federal physicians from our count is very
slight. In 1979, federal physicians accounted for only 4 percent of
physicians in patient care, and there were very few towns with a fed-
eral physician that did not also have a nonfederal physician. If we had
included federal physicians in Table 1, the proportion of towns served
in a town-size interval by a given specialty would rarely increase by
more than two percentage points and frequently would be unchanged.

The effect of excluding residents from our data is potentially
greater because residents account for about a quarter of all patient
care physicians. However, because a very large majority of residents
are located in large cities that have representatives of all 17 specialty
categories, the effects of excluding residents on the proportions of
towns served by a specialty are also negligible.




Multiple Specialties

But our rules for counting fractional FTEs for physicians with mul-
tiple specialties change our results appreciably from what they would
be if we adopted the more common convention of counting the first
specialty only (see Table 2). As might be expected, the effect of count-
ing multiple specialties differs across specialties. In particular, many
small towns with a surgical specialist in residence are served by a
physician who does not list surgery as his primary specialty. For ex-
ample, about 40 percent of the towns in the 2500 to 5000 range with
surgical services available receive such services from a physician who
does not list surgery as his first specialty. Within the Group 2 special-
ty categories, the pattern for obstetrics/gynecology is similar to that of
surgery. By contrast, almost all radiology specialists in smaller towns
list radiology as their primary specialty.

In specialty Groups 3 and 4, a number of surgical subspecialty ser-
vices are provided by physicians who do not list the subspecialty as
their primary specialty. This is also true of anesthesiological services
in small towns. By contrast, almost all pathologist services appear to
be provided by physicians who indicate that pathology is their pri-
mary specialty.

General and Family Practitioners

Comparison between the number of physicians who show general
and family practice as their primary pursuit and the number of FTEs
in this category provides a new perspective on the supply of this form
of primary care. The number of physicians (excluding residents) list-
ing general or family practice as their primary pursuit declined
steadily during the 1960s, and the decline continued through the first
part of the 1970s despite the growth in family practice training pro-
grams. In our 23 states, the decline from 1970 to 1979 was under 1
percent; nationally, it was 7 percent. But the data show a 3-percent
rise in FTEs in general and family practice in our 23 states, suggest-
ing that there may have been less of a decline nationally in the over-
all availability of general and family practitioner services than the
first specialty-only figures would suggest.

Because the increase in general and family practice services oc-
curred in town-size intervals between 20,000 and 200,000 (data are
not shown in Table 2), it appears that physicians who were not previ-
ously providing an appreciable amount of general or family practice
have taken on such activities. This shift may well be accounted for by
the competitive pressures generated in the 1970s by the increased
supply of specialists. For example, a pediatrician, who in 1970 desig-
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Table 2

PERCENTAGE OF COMMUNITIES WITH NONFEDERAL PHYSICIANS BY
SPECIALTY DESIGNATED AS PRIMARY AcTIVITY IN 1970 AND 1979

Number of
Nonfederal
Physicians in
Office-Based o
Practice, plus |Percentage of Communities, by Size of Population

Specialty Full-Time b
and Year Hospital Staff | 2.5-5 5-10 10-20 20-30 30-50 50-200 200+
Group 1
General and family
practice
1970 52,953 89 96 99 100 100 100 100
1979 49,123 84 94 98 100 100 100 100
Group 2
Internal
medicine
1970 31,947 9 28 62 94 98 100 100
1979 50,567 17 42 79 97 100 100 100
General surgery
1970 19,505 20 51 83 96 100 100 100
1979 23,302 27 61 93 100 100 100 100
Obstetrics/
gynecology
1970 14,540 4 16 53 88 100 100 100
1979 19,471 7 19 67 88 100 100 100
Pediatrics®
1970 12,061 3 11 47 92 100 100 100
1979 18,395 9 20 63 92 100 100 100
Psychiatry
1970 13,513 2 11 25 42 90 100 100
1979 19,091 6 14 34 55 95 100 100
Radiology
1970 8,834 3 20 59 87 100 100 100
1970 15,012 8 27 72 97 100 100 100
Group 3
Anesthesiology
1970 8,278 4 10 24 58 86 95 100
1979 12,315 4 11 32 77 100 100 100
Orthopedic
surgery
1970 6,815 1 23 65 91 100 100

3
1979 10,651 4 11 41 85 100 100 100




11

\\
Table 2 (continued)
Number of
Nonfederal
Physicians in
Office-Based e
Practice, plus | Percentage of Communities, by Size of Population
Specialty Full-Time b
and Year Hospital Staff 2.5-5 5-10 10-20 20-30 30-50 50-200 200+
Ophthalmology
1970 7,811 2 11 49 81 100 100 100
1979 10,387 3 12 59 89 100 100 100
Pathology
1970 4,976 0 7 36 71 95 100 100
1979 8,108 3 13 49 80 93 100 100
Urology
1970 4,453 1 5 23 62 98 100 100
1979 6,286 1 8 43 88 100 100 100
Otolaryngology
1970 4,030 1 5 26 73 88 100 100
1979 5,258 2 4 23 70 95 98 100
Dermatology
1970 2,997 0 1 7 23 78 100 100
1979 4,347 0 1 10 50 95 98 100
Group 4
Neurology .
1970 1,426 0 1 3 2 9 43 88
1979 3,257 o 2 5 9 44 85 100
Neurosurgery
1970 1,777 0 1 2 8 28 78 100
1979 2,569 0 1 1 17 56 88 100
Plastic surgery
1970 1,217 [4] 0 0 0 7 43 97
1979 2,405 0 0 2 6 18 68 100
Number of towns in
each population
range, 1970 624 357 185 52 59 37 33

Data are from the 23 states listed in the text. Population of towns is
spegific to the relevant year.
Number as of December 31. Counts physicians in terms of their primary
spegialty. Excludes resident physicians.
In thousands.
Includes cardiology, gastroenterology, and pulmonary diseases.
Includes pediatric cardiology and other pediatric subspecialties; excludes
pediatric allergy.
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nated himself as practicing solely pediatrics, may have been induced
by the influx of new specialists in his field to spend some of his time
providing general medical care.

REGIONAL DIFFERENCES

Table 3 shows the differences in the regional distribution of special-
ists in terms of the town size at which there is a 50-percent chance of
finding a physician of a given type. (We calculated these values by
means of the logistic regression technique.)

In the majority of specialties, we can reject the null hypothesis that
the regions are the same (p less than 0.05), but in few if any instances
are the differences large enough to be of policy concern. In Group 2,
the differences between any two regions only occasionally exceeded
2000 to 3000. In Group 3, regional differences were uncommonly
greater than 5000. Some of the regional differences are, moreover,
very likely the result of variations in the distribution of population in
areas surrounding the town in which physicians are located. Data for
family practice plus general practice have not been estimated because
more than 50 percent of the towns in the smallest town-size interval
are served. :




Table 3
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REGIONAL DIFFERENCES IN AVAILABILITY OF A SPECIALIST IN
NoNMETROPOLITAN TowNSs IN 1979

Population Size at Which a Town Has a 50-Percent
Chance That a Specialist Is Present

Rocky Mountains
and Northern

Northern

Specialty Southern Great Plains Central New England

Group 2

Internal medicine 7,100 6,800 6,700 5,200
General s;rgery 3,600 3,200 3,400 5,200
Obstetrics/gynecology 7,800 9,000 9,400 8,400
Pediatrics 9,400 12,000 12,200 7,200
Psychiatry 18,700 15,800 17,800 11,700
Radiology 9,400 8,400 9,700 9,800
Group 3

Anesthesiology 16,100 15,200 16,200 11,500
Orthopedic surgery 15,000 10,600 13,600 11,900
Ophthalmology 12,800 10,600 12,200 10,400
Pathology 13,300 11,800 15,000 11,200
Urology 15,000 12,000 13,300 13,400
Otolaryngology 16,900 17,400 18,500 16,000
Dermatology 21,500 19,900 22,400 22,000
Group 4

Neurology 31,200 25,300 32,000 22,100
Neurosurgery 31,500 33,800 43,700 27,800
Plastic surgery 38,000 32,300 750,000 36,600

R




IV. EVIDENCE THAT MARKET FORCES
ARE A MAJOR DETERMINANT OF
PHYSICIAN DISTRIBUTION

DIFFUSION OF PHYSICIANS OVER TIME

As a first step, it is useful to describe briefly the nature of location
theory. For this purpose, we shall consider the simple case of a-single
specialty, all of whose members deliver identical services and face no
competition from other specialists.

We assume that in selecting a place to practice members of the
specialty consider both the demand for their services and the ameni-
ties, professional as well as personal, that a particular location offers.
Suppose that all consumers have similar demands, and that all towns
offer equivalent amenities. Suppose that patients who must travel to
another town for services will demand fewer services [3] and that the
population surrounding a town is proportional to its population. In
equilibrium, physicians will be distributed so that those of a given
type will everywhere serve the same size population, and all towns
without that type of physician will have a population smaller than
that value.

An example may illuminate the issue. Suppose that three towns
with populations of 6000, 2000, and 1000 are equidistant from one
another. If there are four physicians of a given specialty available,
three will locate in the town of 6000 and one will locate in the town of
2000. No specialist will locate in the town of 1000 because there are
2000 persons per specialist in the other two towns. In this example,
three-quarters of the people seeking care from the town of 1000 will
travel to the town of 6000, and the remainder will travel to the town
of 2000.

Now suppose that the number of physicians expands to nine. Mar-
ket areas will shrink to 1000 persons per physician, and in equilibri-
um there will be six physicians in the town of 6000, two physicians in
the town of 2000, and one physician will now locate in the previously
unserved town of 1000. Note that if we group the two smallest towns
(1000 and 2000 population, respectively), the number of physicians in
these two towns taken together tripled (from 1 to 3), whereas in the
town of 6000 the number only doubled (from 3 to 6). This illustrates a
more general prediction; according to the theory, the number of physi-
cians in town-size intervals with unserved towns should increase at a
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greater percentage rate than in town-size intervals with no unserved
towns.

Table 4 shows that faster growth rates in town-size intervals with
unserved towns are, in fact, observed, as predicted by location theory.
The table describes the growth rate by specialty for each town-size
interval. Statistical analysis indicates that we can reject, at the 1-
percent level, the hypothesis that growth rates are similar over town
sizes in favor of the hypothesis that town-size intervals with unserved
towns exhibit faster growth rates.!

In sum, the data bear out both predictions of our theory. Unserved
towns acquire physicians as the number of physicians rises (see Table
1), and greater percentage growth rates occur in town-size intervals
with unserved towns (see Table 4).

This highly simplified theoretical model contains some unrealistic
assumptions; in particular, we assumed that all consumers have equal
demands, that consumers in unserved towns are proportionately dis-
tributed, and that all towns are equally attractive. These assumptions
can be relaxed without changing the predictions we just tested. If not
all consumers have equal demands, we can consider the demand for
services in each town; if some towns have greater per-person demand,
it is as if those towns had a larger population. Towns of the same size
that differ in the number of people living around them can also be
treated as having different populations. Finally, if not all towns are
equivalent in amenities, we can assume that the attractive towns will
be more likely to have a physician or have more physicians per per-
son, and that will be true at each point in time. It is still the case that
as the number of physicians rises, diffusion will occur, provided the
location preferences of new cohorts of physicians are similar to those
of previous ones.

By relaxing our assumptions, we can derive one further prediction.
In the simple case described first, there was a critical town size; all

!If every town-size interval had no unserved towns, our theory suggests that the
ratios shown in Table 4 would be constant for each specialty across town-size intervals.
Suppose now that some towns are unserved in some intervals. Then the ratio should be
higher the more towns are unserved in an interval. This composite hypothesis can be
tested by regressing the logarithm of the ratio on a dummy variable for each specialty
as well as a variable measuring the percentage of unserved towns in 1970. If the ratio
within specialty is similar in each town-size interval (contrary to theory), one should
not find an association between the ratio and the percentage of unserved towns in 1970.
We can reject the hypothesis of no association at the 0.01 level of probability. The
careful reader may also have noticed that the above test imposes the restriction that
the logarithm of the population ratio, if entered as a separate explanatory variable in
the regression, has a coefficient of 1.0; if this restriction is not imposed, the estimated
coefficient of the population ratio is in fact always within one standard error of 1.0. The
logarithm of the number of physicians in 1970 should also have a coefficient of
1.0. These restrictions are also satisfied. For further discussion, see Ref. 4.
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Table 4

RATIO OF SPECIALISTS PER PERSON IN 1979 To SPECIALISTS PER
PERSON IN 19702

Specialist-to-Person Ratios, 1979/1970, by Size of Townb

Specialty 2.5-5 5-10 10-20 20-30 30-50 50-200 200+
Internal medicine 1.79  1.56 1.64 1.54 1.62 1.68 1.65
General surgery 1.08 1.00 1.04 1.08 1.06 1.02 1.08
Obstetrics/gynecology 1.50 1.27 1.23 1.42 1.25 1.21 1.22
Pediatrics 2.66 1.62 1.36 1.43 1.38 1.35 1.35
Psychiatry -- 1.29 1.30 1.56 1.42 1.34 1.50
Radiology 2.19° 1.50  1.34 1.38  1.44 1.39 1.56
Anesthesiology 1.01 1.01 1.40 1.46 1.44 1.28 1.42
Orthopedic surgery -- 3.46° 1.92 1.95 1.70 1.51 1.47
Ophthalmology -- 1.18 1.39 1.29 1.39 1.17 1.26
Pathology s- 2,065 152 145 1.49  1.31  1.57
Urology -- 1.43°  1.70 1.63 1.36 1.18 1.20
Otolaryngology == 0.97° 091 1.06  1.30  1.23  1.14
Dermatology - - 1.4 1.79 1.56  1.31 1.33
Neurology -- -- 2.19° 1.69  3.01 1.80 . 1.72
Neurosurgery -- - -- 2.71°  2.57 1.44 1.28
Plastic surgery -- -- -- -~ 2.47 2.19 1.69

Data from the 23 states listed in the text. Values for town-size intervals
in which fewer than 5 percent of the towns had a given type of physician in
1970 have been deleted. If these values are regressed on the percentage of
communities in a town-size interval that had a specialist of that type in 1970,
one can reject the null hypothesis of no association at the 1-percent level.

In other words, the rate of growth is faster in smaller towns.

In thousands.

Only 5 to 10 percent of the towns in this population range had a specialist
in 1970.
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towns with a population greater than the critical value will have a
physician, and all others will not. Because all towns of a given popula-
tion are not equal—differing in demand per person, number of persons
in surrounding areas, and amenities—the sharp cutting point will not
be observed. Nevertheless, other things being equal, the larger the
town, the more likely the town is to have a given type of specialist.
This, too, is observed in the data; almost without exception the per-
centages rise as one moves from left to right in Table 1. Formal tests
show that the likelihood that a physician is present in a town is
strongly related to its size [4].

MARKET FORCES AND THE LOCATION OF SPECIALISTS
AT ANY GIVEN POINT IN TIME

The theory described above suggests that members of specialties
with more practitioners will have smaller market areas and, con-
versely, those with fewer practitioners will have larger market areas.
In general, the data depicted in Table 1 are consistent with this pre-
diction; members of smaller specialties, such as Groups 3 and 4, are
less likely to be found in small towns than are members of larger
specialties. There are, however, some anomalies; two are worthy of
comment. Compared with other specialties, especially surgery, intern-
ists do not appear to be in as many small towns as one would expect
based on their numbers. A second anomaly is psychiatry; it, too, ap-
pears overly concentrated in larger cities.

We believe these anomalies can be explained if some of the assump-
tions we made are relaxed. First, we assumed that all physicians in a
given specialty produced the same services. In the case of internal
medicine, this assumption is more likely to be wide of the mark than
in other specialties; medical subspecialists, who number in the thou-
sands, are included in the total for internal medicine, whereas surgi-
cal subspecialists do not appear in the total for surgery. Internists
who only practice subspecialty medicine do not deliver the same ser-
vices as general internists. For location purposes, they are like physi-
cians of specialties other than general internal medicine. Thus, the
number of physicians in general internal medicine is not as large as
the total number of physicians shown in Table 1 for internal medi-
cine.

But there is another more subtle explanation for the failure of in-
ternists to diffuse as widely as one might anticipate. We have, to this
point, maintained the assumption that each type of specialist does not
face competition from any other type of physician. Clearly, this as-
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sumption is not accurate; for many services the internist competes
with the general or family practitioner. The surgical specialists and
radiologists compete with the general practitioner to a much lesser
extent. What are the consequences of this pattern of competition for
the location of internists?

Consider the general internist. This individual will treat some prob-
lems (e.g., fever of an unknown origin) and perform some procedures
(e.g., endoscopy) that the general practitioner will usually not treat or
perform. For this range of problems and procedures, the internist is
comparable to any specialist with no competition. Thus, the first few
internists will locate only in the largest cities, and subsequent intern-
1sts will diffuse into successively smaller cities and towns. The intern-
ist who is not a pure subspecialist, however, will also produce a wide
range of basic medical services for the residents of the city in which he
or she is located.

Now consider the location decisions of family and general practi-
tioners. For reasons just described, a considerable share of their po-
tential market in larger cities is now taken by internists. General and
family practitioners will therefore locate disproportionately in small-
er towns. This behavior will, in turn, induce internists to locate in
larger cities in greater numbers than they otherwise would. In equi-
librium, general and family practitioners will locate disproportionate-
ly in small towns, and internists disproportionately in larger cities. In
fact, this pattern of location behavior has been observed. For a further
explanation, see Ref. 4.

The location pattern of psychiatrists is also influenced by competi-
tion with other specialties; most visits for mental health symptoms
are made to nonpsychiatrist physicians [5). This may cause psychia-
trists, as it does internists, to locate disproportionately in cities. It is
also possible that demand per person for psychiatrists may be higher
in cities, but we have found no data to support or refute that conjec-
ture.

WHAT HAPPENS WHEN GENERALIST PHYSICIANS
DECLINE IN NUMBERS?

Periodically, certain types of physicians diminish in numbers. The
historical pattern has been that functions performed by various types
of generalists have been taken over by more specialized physicians.
We are now in a position to consider the consequences of two such
instances: the replacement of the general practitioner in the 1960s
and early 1970s by a combination of specialists (especially the intern-
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ist, pediatrician, obstetrician, and surgeon),2 and the ongoing
disappearance of the combined practice of ophthalmology and
otolaryngology.

Two predictions from the preceding section are relevant to this dis-
cussion. First, when any category of physicians loses members, the
number of towns it serves will fall. Second, generalists make up a
comparatively high proportion of small towns’ physician stock [6].
Hence, if the number of generalist physicians declines, it will dispro-
portionately affect the physician stock in small towns.

During the 1960s and early 1970s, death and retirement thinned
the ranks of general practitioners, and there were few replacements.
Because general practitioners represented a disproportionate fraction
of the small town’s physician stock [5], this decline in numbers affect-
ed small towns much more than large towns. Therefore, as the overall
number of physicians in the United States rose during the 1960s and
early 1970s, the total number of physicians in rural areas remained
comparatively constant [2,6].

Many observers interpreted the lack of association between the to-
tal number of physicians in the country and the total number in rural
areas as evidence that physicians are largely immune to competitive
forces [2,7,8]. But this inference assumes that generalist physicians
make the same location choices as specialists, when obviously such is
not the case. Thus, even if the total physician pool is increasing, a
sufficient decline in the number of general practitioners would, ac-
cording to our theory, deplete small towns of their physicians. Similar
reasoning suggests that the recent advent of many newly trained
family practitioners will have a substantial effect on the number of
physicians in small towns. :

Another example of a disappearing generalist resolves one of the
anomalies shown in Table 1. Up until the 1930s, training in both
ophthalmology and otolaryngology was common. Subsequently, joint
training began to decline, and eye, ear, nose, and throat residency
programs were phased out between 1957 and 1959 [9,10]. The location
decisions of physicians practicing both ophthalmology and otolaryn-
gology compared with physicians practicing either specialty singly
are analogous to the location decisions of general practitioners com-
pared with, say, internists and pediatricians. We should expect to find
physicians practicing as eye, ear, nose, and throat specialists to be
located disproportionately in small towns, and, as such individuals
disappear, small towns should be disproportionately affected.

Such proves to be the case. For example, in the 23 states studied in
1970, towns with less than 30,000 population contained 39 percent of

*Certification in family practice did not begin until 1970.
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physicians practicing both ophthalmology and otolaryngology com-
pared with 15 percent of those practicing only ophthalmology and 12
percent of those practicing only otolaryngology. Between 1970 and
1979, in those 23 states the number of physicians practicing both spe-
cialties fell 42 percent, but the number practicing only ophthalmology
rose 49 percent, and the number practicing only otolaryngology rose
41 percent. The fall in the “generalist” eye, ear, nose, and throat
physician and the rise in the “specialist” otolaryngologist produced
the seemingly anomalous finding in Table 1 that, although the total
number of otolaryngologists was increasing, fewer small towns were
served by them.

Table 5 presents data similar to Table 1, but disaggregates physi-
cians practicing these specialties to those practicing ophthalmology
only, those practicing otolaryngology only, and those practicing both.
It can be seen that the findings for these specialties resemble the
findings for the other specialties.

DIFFERENCES BETWEEN THE DISTRIBUTION OF
BOARD-CERTIFIED AND NONCERTIFIED
SPECIALISTS

Table 6 shows that for each specialty the larger the town-size inter-
val, the greater the likelihood that, if a town has any specialists, at
least one of them will be board-certified. In towns of 30,000 popula-
tion, all specialties in Groups 2 and 3 were present in almost 100
percent of the towns, and (with the exception of psychiatry and anes-
thesiology) almost 90 percent of such towns had a board-certified
physician in each specialty. Over three-fourths of the towns had a
board-certified psychiatrist and a board-certified anesthesiologist.
This probably stems from the fact that the percentage of board-certi-
fied specialists in these two fields is low compared with other disci-
plines (see Table 7). In the case of Group 4 disciplines, the percentage
of towns served was lower than in Group 3.

The percentage of physicians who are board-certified generally rises
with town size, suggesting that board-certified physicians have a larg-
er market area. (For a formal test that shows this to be true, see Ref.
4)

We believe that the percentage of board-certified physicians first
rises and then falls with town size because of two offsetting influ-
ences. First, board-certified physicians probably have a larger market
area. Consider a consumer residing halfway between a board-certified
and noncertified physician. If the consumer is aware of the difference
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Table 5

PERCENTAGE OF TOWNS SERVED BY OPHTHALMOLOGISTS,
OTOLARYNGOLOGISTS, AND EYE, EAR, NOSE, AND THROAT
SPECIALISTS IN 1970 AND 19792

Number of
Nonfederal
Physicians in
Office-Based
Practice, plus
Full-Time c
Type of Hospital Staff Percentage of Towns, by Size of Population
Specialty in 23 Sample
Coverage StatesP 2.5-5 5-10 10-20 20-30 30-50 50-200 200+
Physicians
practicing
ophthalmology
only
1970 1,393 2 10 39 71 98 100 100
1979 2,178 3 12 57 86 100 100 100
Physicians
practicing
otolaryngology
onlyd
1970 777 1 4 20 48 84 92 100
1979 1,205 2 5 21 68 98 98 100
Physicians
providing both,
ophthalmology/
otolaryngology)
1970 334 1 6 25 62 48 81 94
1979 204 0 2 13 39 37 50 76
Ophthalmology and
otolaryngology|
coverage
1970 -- 1 7 34 81 95 100 100
1979 -- 1 4 28 76 98 98 100

aDat.a are from the 23 states listed in the text. Population of towns is
specific to the relevant year.

Resident physicians are omitted. Numbers in this column show the total num-
bers of specialists in 1970 and 1979 for the three classes of specialists: those
designating themselves as specialists in ophthalmology only, otolaryngology only,
and both ophthalmology and otolaryngology. Numbers are for incorporated towns
only.

CIn thousands.

Ophthalmology includes only ophthalmology in combination with any specialty
other than otolaryngology, and otolaryngology includes only otolaryngology with
any specialty other than ophthalmology.
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Table 6

PERCENTAGE OF TowNs wiTH NONFEDERAL BOARD-CERTIFIED SPECIALISTS
COMPARED WITH PERCENTAGE OF TOWNS WITH ANY TYPE
OF SPECIALIST IN 1979

Percentage of Towns, by Size of Populationa

Specialty 2.5-5 5-10 10-20 20-30 30-50 50-200 200+

Group 1

General and
family practice

Total 86 96 99 100 100 100 100
Board-certified 50 65 83 94 100 100 100
Group 2
Internal medicine
Total 23 52 84 97 100 100 100
Board-certified 9 23 53 91 98 100 100
General surgery
Total 44 77 96 100 100 100 100
Board-certified 15 42 74 98 100 100 100
Obstetrics/gynecology
Total 15 35 77 97 100 100 100
Board-certified L4 9 49 85 95 100 100
Pediatrics
Total 12 25 68 92 100 100 100
Board~certified 5 13 46 85 98 100 100
Psychiatry
Total 9 17 40 59 96 100 100
Board-certified 3 4 15 32 75 88 100
Radiology
Total 9 30 73 97 100 100 100
Board-certified 6 20 62 92 100 100 100
Group 3
Anesthesiology
Total 11 19 40 83 100 100 100
Board-certified 2 5 14 50 81 93 100
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Table 6 (continued)

Percentage of Towns, by Size of Populationa
Specialty 2.5-5 5-10 10-20 20-30 30-50 50-200 200+

Orthopedic surgery

Total 7 17 47 88 100 100 100

Board-certified 3 8 33 80 96 100 100
Ophthalmology

Total 4 14 62 89 100 100 100

Board-certified 2 9 48 82 98 100 100
Pathology

Total 4 15 50 85 95 100 100

Board-certified 3 10 44 74 91 100 100
Urology

Total 2 10 47 89 100 100 100

Board-certified 1 4 33 80 95 100 100
Otolaryngology

Total 2 6 29 79 98 98 100

Board-certified 1 3 19 61 89 95 100
Dermatology

Total 1 3 15 59 96 98 100

Board-certified 0 1 9 41 86 95 100
Group 4
Neurology

Total 0 4 13 24 70 98 100

Board~-certified 0 2 4 11 46 68 88
Neurosurgery

Total 0 1 2 18 56 88 100

Board-certified 0 1 1 11 46 70 100
Plastic surgery

Total 1 1 8 20 46 83 100

Board-certified 0 0 1 6 12 65 94

a
In thousands.
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Table 7

PERCENTAGE OF SPECIALISTS WHO WERE BOARD-CERTIFIED IN TOWNS
oF DIFFERENT SI1ZESs IN 1970 aAND 19792

Percentage of Specialists, by Size of Townb

Specialty 2.5-5 5-10 10-20  20-30 30-50 50-200 200+

Group 2
Internal medicine®

1970 15 34 35 39 44 54 47

1979 43 46 52 58 59 66 60
General surgery

1970 18 30 43 52 61 60 60

1979 32 49 53 63 57 71 66
Obstetrics/gynecology

1970 5 21 40 54 56 62 63

1979 34 38 56 71 70 60 68
Pediatricsd

1970 33 51 51 65 70 71 67

1979 43 57 57 74 71 74 67
Psychiatry

1970 10 24 19 37 35 38 41

1979 33 27 30 42 40 49 47
Radiology

1970 57 56 75 81 87 89 84

1979 71 72 80 90 88 92 88
Group 3
Anesthesiology

1970 14 18 27 26 50 54 54

1979 29 39 36 45 53 59 58
Orthopedic surgery

1970 (e) (e) 56 63 77 79 82

1979 72 62 72 77 83 88 85
Ophthalmology

1970 (e) 38 49 53 73 73 72

1979 67 69 71 74 81 84 83




Table 7 (continued)

Percentage of Specialists, by Size of Townb

Specialty 2.5-5 5-10 10-20 20-30 30-50 50-200 200+
Pathology

1970 (e) 83 79 81 89 85 82

1979 86 78 87 85 89 g0 87
Urology

1970 (e) 29 45 66 55 75 69

1979 (e) 58 73 80 75 82 82
Otolaryngology

1970 (e) 27 32 39 64 64 72

1979 : (e) 72 65 69 82 17 84
Dermatology

1970 (e) (e) (e) (e) 59 65 67

1979 (e) (e) 79 72 74 82 79
Group 4
Neurology

1970 (e) (e) (e) (e) 43 60 46

1979 (e) (e) 37 (e) 50 62 60
Neurosurgery

1970 (e) (e) (&) (e) 50 49 75

1979 (e) (e) (e) (e) 72 64 78
Plastic surgery

1970 (e) (e) (e) (e) (e) 61 66

1979 (e) (e) (e) (e) 37 58 68

aNonfederal physicians in patient care excluding residents from 23 states
listed in text. Physicians are expressed as full-time equivalents.
In thousands.
Includes cardiology, gastroenterology, and pulmonary diseases.
Includes pediatric cardiology.
Fewer than 19.5 physicians in this specialty were present in this town-
size interval in this year.
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and considers the board-certified physician superior—or if a third
physician who is referring the patient to one of the two considers the
board-certified physician superior—the patient will seek out the
board-certified physician. Even if the patient is somewhat closer to
the noncertified physician, the patient may prefer to see the certified
physician. If such a mechanism operates, board-certified physicians
face larger market areas than noncertified physicians. Hence, noncer-
tified physicians are more willing to practice in small towns than are
their certified colleagues. The net effect will be that the percentage of
board-certified physicians will rise with town size. This mechanism
can explain the rise in the percentage of board-certified physicians in
towns of 2500 to 200,000.

A second effect on the percentage of board-certified physicians in
each town size occurs because the percentage of certified physicians
has risen over time. We have already shown that, among a new cohort
of physicians, a disproportionate number will locate in smaller towns
(see Table 4). If we assume that physicians, once having built up a
practice, rarely leave a town in which they have settled, the increas-
ing number of board-certified physicians will therefore produce a dis-
proportionate growth of board-certified physicians in smaller towns.
This factor may account for the mild decline in the percentage of
board-certified physicians in towns above 200,000.




V. DISCUSSION AND CONCLUSIONS

Our analysis indicates that during the past two decades physicians
in all categories moved into ever smaller, previously unserved com-
munities. By 1979 nearly every town of 2500 or above had a physician
or ready access to one. In the entire 23-state sample, there were only
57 towns (out of a total of 1426) without a nonfederal doctor, and of
these 16 are classified as part of urbanized areas by Rand-McNally
(although not classified as Standard Metropolitan Statistical Areas by
the Office of Management and Budget) [11]. Twenty-two additional
unserved towns were within 5 miles of a town with a physician. Of the
remaining 19 towns, 11 were within 5 to 10 miles of a town with a
physician, and 8 were within 10 to 15 miles. In light of the diversity
in our 23 states, we conclude that almost all towns in the country with
a population of 2500 or more have ready geographic access to a physi-
cian.

The diffusion of physicians has also led to a considerably greater
availability of specialized services. Only a few percent of the towns
with a population of over 20,000 are without the services of an obstet-
rician/gynecologist, pediatrician, or radiologist. Even orthopedists,
ophthalmologists, and urologists are present in nearly all such com-
munities. Statistical analysis indicated that, as their overall numbers
increase, physicians increase at a higher percentage rate in smaller
communities than in large ones. This phenomenon presumably occurs
because competitive forces induce physicians of various types to move
into towns that previously had too small a population to be attractive
location sites.

The distribution of each type of specialist at any given point in time
also supports the view that competitive forces play a major role in
determining where physicians locate. For example, physicians in spe-
cialties facing a higher per capita demand for their services are typi-
cally in smaller communities than those in more esoteric specialties
facing a smaller demand. All this implies that as the supply of physi-
cians grows in the next decade by some 30 percent, further diffusion
can be expected. More unserved towns will acquire physicians of vari-
ous types, and small towns with physicians will acquire more.

This prediction has not taken into account physicians’ preferences
for towns that have a hospital. Forty percent of the towns in the 2500
to 5000 population range and 20 percent of the towns in the 5000 to
10,000 range lack a hospital [1]. But these percentages are well below
the percentage of towns not served by a given specialty, the only ex-
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ceptions being family practice and general surgery (see Table 1). Hos-
pital location should thus not affect the further diffusion of any but
these latter two specialties. Moreover, to the extent that a town lack-
ing a hospital is close to a town possessing one, hospital location
should not constrain the choice of any specialist. The presence or ab-
sence of specialized hospital facilities could constrain members of
some smaller specialties; to determine the seriousness of any con-
straint would require investigating the nature of hospital facilities in
the town-size intervals into which the relevant specialty is beginning
to diffuse.

Our data also show that the larger the community, the larger the
fraction of the total specialist pool who are board-certified. This phe-
nomenon is probably largely accounted for by the fact that board-
certified physicians face a higher demand for their services than their
noncertified colleagues and, therefore, locate in larger market areas,
that is, bigger cities. However, in all town-size intervals the fraction
of the total pool that is board-certified has grown between 1970 and
1979. This phenomenon is largely the result of the striking trend
toward board-certification among recent graduates.

The steady decline in the numbers of general practitioners in recent
decades differentially affected small towns, where the general practi-
tioner traditionally made up the bulk of the physician stock. Between
1970 and 1979, two forces acted to offset the decline in the number of
general practitioners. First, family practice programs came into be-
ing, so that by the end of the decade the increment of new family
practitioners each year exceeded the number of general practitioners
who died or retired. Second, the number of physicians who designated
general or family practice as a second or third activity rose, and the
increase was nearly sufficient to offset the 7-percent decline between
1970 and 1979 in the number of physicians who designated general or
family practice as their primary activity.

The foregoing discussion treats general and family practitioners as
exhibiting similar location behavior, as does much of the policy de-
bate. Such an assumption may not be warranted. To the degree that
patients in large cities are more willing to use the better trained
family practitioner than they were the old-style general practitioner,
at any point in time family practitioners will be more concentrated in
larger cities than are general practitioners. Over time, however, the
availability of services in small towns should increase, because during
the 1980s the number of family practitioners and most every other
type of physician will increase [12]. Both the theory and the evidence
that we have presented in this report imply that as this happens
towns now unserved by particular specialists will acquire coverage.
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