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Introduction

Despite recent debates over whether the U.S. has too many or too few physicians overall, there is consensus that
tremendous variation exists across the states in both the number of physicians in training and the number and
specialty of (total) physicians in practice.1-4  These variations in geographic and specialty distribution have
been associated with unequal access to physician services.5-13  What contributes to variations in physician
supply—both across and within states—are not well understood.  Possible factors include state differences in
population size and density (urban vs. rural), number/size of medical schools and graduate medical education
(GME) programs, median household income, and more recently, other variables such as managed care penetra-
tion and malpractice insurance rates.  In California—a state where managed care is pervasive—a 2001 survey
suggests that large numbers of physicians whose practices are suffering major financial problems soon plan to
retire or leave the state.  Most physicians surveyed also said that the high cost of living in many areas of the state
affected practice recruitment.14  A 2002 report on the practice environment in Massachusetts finds that rising
malpractice insurance premiums, home prices and business costs are associated with more physicians leaving
and fewer young physicians practicing in the state.15

With the inconsistency of market forces and absence of federal policy to address regional imbalances in physi-
cian supply, state governments remain concerned about the return of their investments in medical education
and physician recruitment and retention for health professional shortage areas (HPSAs).  Although state appro-
priations to medical schools have increased steadily since the early 1980s, the percent that these funds repre-
sent to the average medical school’s revenue base is declining.  Major payments for GME that most states make
through their Medicaid programs, second only in size to Medicare’s contribution, are threatened by cost
controls under managed care.  States increasingly rely on loan repayment programs, tax credits, practice devel-
opment subsidies and other strategies, in lieu of scholarships, to encourage small numbers of graduating phy-
sicians to practice primary care in HPSAs.16-21

An implicit objective often associated with these investments is to encourage physician graduates to establish
in-state practices.  This objective also applies to particular educational policies.  Several states stipulate that a
high percentage of newly entering students to public medical schools be state residents.  With access to pri-
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mary care in HPSAs a persistent problem for most states, many public medical schools
require students to complete a family practice clerkship, and some state-subsidized family
medicine training programs offer residents a rural rotation.  A few states have laws that
mandate training programs to institute some or all of these requirements.22

Do such investments and policies by state governments and training programs make a
difference where physician graduates locate their practice?  Do most physicians ultimately
enter practice in the same state where they completed their medical school training? Their
GME training?  According to the Association of American Medical Colleges, 60 percent of
1997 medical school graduates (71% from public schools vs. 42% from private schools)
said they plan to practice upon completion of residency training in the same state where
they attended medical school.  Nine states had 75 percent or more graduates planning to
practice in state.  These states are largely rural and dominated by one or more public
medical schools.  Fewer than half of the graduates in 11 states and the District of Colum-
bia plan to stay in state.23  A 1997 survey of University of Washington (state) medical school
students from three nearby rural states (with no medical school) found that about half of the
students were willing to return to their home state upon completion of training if that state
offered a loan repayment program for service in areas of need.24

A 1993 national sample study of active physicians who completed their GME in the
1980s and early 1990s found that about half were practicing in the same state where they
received their GME.  Retention rates varied widely by state—ranging from 71 percent in
California to just 6 percent in Nevada.  Similarly, half of all physicians completed their
GME in the same state where they practiced.  Again, variation across states was signifi-
cant—from a high of 78 percent in New York, a state with 13 medical schools and over
1,100 GME programs—to a low of 8 percent in Idaho, a state with no medical school and
just one GME program.  Generalist physicians were more likely than specialists (57% vs.
48%) to remain in their state of GME.  The study concluded that most states do not
function as unique markets that link the site of physician training to future practice loca-
tion, and thus lack significant ability to influence physician supply and distribution.25

A more recent study suggests that increasing the number of underrepresented minorities
that attend California medical schools may lead to a rise in their number entering an in-
state residency, which, consequently, could increase the likelihood that they will remain in
California to practice.  Between 1985-1999, 57 percent of all underrepresented minority
Californians graduating from medical school did so from a California school.  Of those,
about three-fourths entered an in-state residency.  Underrepresented minority Califor-
nians who graduated from any medical school between 1985-1992 were slightly more
likely to practice in California than other Californians, and were much more likely to
practice in state than those who completed residency in other states.26

These studies, while insightful, lack: 1) a multi-state analysis that seeks a link between
location of medical school (as well as GME) training and practice, 2) inclusion of state-
level factors that may demonstrate a more significant relationship between locations of
training and future practice, and 3) consideration of sub-state practice location (i.e., met-
ropolitan vs. non-metropolitan) as a useful indicator of physician training and practice
patterns.  In this nationwide study, we wanted to know to what extent physicians enter
practice in the same state as their medical school and GME training, and whether the
presence of various state-level demographic, programmatic and financial factors demon-
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strate that certain states are better able to train physicians for local practice while other
states are chiefly “importers” of physician graduates.  In addition, what proportion of
physicians who remain in state to practice are trained as generalists?  How many choose to
practice in the state’s rural areas?  What are the implications of these patterns for physician
workforce policy?

Methods

Data Sources

Data for this study were compiled from the American Medical Association’s (AMA) 1999
Physician Masterfile by Quality Resource Systems, Inc. of Fairfax, Virginia.  The AMA
Masterfile is a national database containing current and historical data on physicians who
reside in the United States.  Masterfile data was adjusted by researchers at Dartmouth
University, with supplemental information from the AMA, to specify a physician’s office
address, whenever it was available, as the preferred mailing address.  Osteopathic physi-
cians (D.O.s) were excluded from the adjusted Masterfile as AMA traditionally has
undercounted D.O.s and has incomplete data with regards to their residency training.
The available data was aggregated on a statewide basis rather than from individual physi-
cian records.

Data on location of allopathic medical school training, most recent GME, and current
practice were extracted for each state from this database and combined into the following
variables:

· Percentage of physicians currently practicing in state who graduated from medical
school in the state between 1975-1995;

· Percentage of physicians currently practicing in state who completed their most
recent GME training in the state between 1978-1998;

· Percentage of physicians who graduated from medical school in state between
1975-1995 who are currently practicing in the state; and

· Percentage of physicians who completed their most recent GME in state between
1978- 1998 who are currently practicing in the state.

For each of these four variables, data were broken down by specialty (generalist vs. special-
ist) and by metropolitan (metro) code location of practice (metro area, non-metro area
adjacent to a metro area, and non-metro area non-adjacent to a metro area).

Data on additional variables were obtained from published sources for each state (where
applicable, data combine allopathic and osteopathic physicians, unless otherwise indi-
cated). [Table 1] These variables were thought to be associated with the relationship be-
tween physician training location and practice location.

Sample and Measurements

This paper analyzes physician data from all 50 states and the District of Columbia.  Data
on physician practice location and location of medical school training were not available
for six states that do not have an allopathic medical school—Alaska, Delaware, Idaho,
Maine, Montana and Wyoming.  For five of these states (excluding Maine), practice loca-
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tion data associated with location of most recent graduate medical education also were
unavailable.  The GME programs in these states are few in number, and many have only
begun to operate in recent years.  Graduate medical education is defined as a post-medical
school residency or fellowship.  We chose to include only a physician’s most recent GME
because this has been shown to influence practice location.27  Practice location is defined
largely as a physician’s office address.

Generalist physicians are those in general practice, family practice, general pediatrics and
general internal medicine; specialty physicians include all other physicians.  Rural-urban
continuum codes (metro codes) based on the U.S. Census were designed by the U.S.
Department of Agriculture to describe county population size, degree of urbanization and
proximity to urban areas.  Physician practice location data in this study were grouped by
metropolitan code (0-3, metro counties; 4-9, non-metro counties) and then stratified into
three groups: metro counties, non-metro counties that are adjacent to metro counties, and
non-metro counties that are not adjacent to metro counties.

Analysis

This study uses two frames of reference to analyze the relationship between location of
medical school and most recent GME training and current practice location:

· Of all physicians who were trained in state for a defined period, consider those
who are currently practicing in state.  This answers the question to what extent
states retain physicians trained in the state;

· Of all physicians currently practicing in state, consider those who were trained in
state for a defined period.  This answers the question to what extent states “im-
port” physicians trained in other states.

For each reference frame, the analysis was repeated for data stratified in two ways: 1) by
specialty—generalist vs. specialist; and 2) by practice location—metro vs. non-metro ad-
jacent vs. non-metro non-adjacent.

Interstate Comparisons
Tables of data for all salient variables were constructed to facilitate interstate comparisons.
Reported values are a mean percentage in each category for each of the 50 states and the
District of Columbia (DC) as well as a national average for each category.

Predictors of Practice Location
This study analyzed available data to determine which state-specific factors may be used
to predict whether physicians are practicing in the same state in which they trained.  For
both frames of reference, the analysis was completed using multiple linear regression mod-
els calculated in Splus.

Results

Interstate Comparisons
There is wide variation among states in the proportion of physicians who practice in the
same state in which they trained.  See Tables 2 and 3 for detail.
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Medical School Training and Physician Retention:  Of all states and DC with an allopathic
medical school, California has the highest percentage of physicians who graduated from
medical school in state and are now practicing in state (63%); DC has the lowest (6%)
followed by New Hampshire (10%).  The national average is 39 percent.  A higher per-
centage indicates a higher rate of retention.

Medical School Training and Physician Importation:  Nebraska has the highest percentage of
currently practicing physicians who graduated from medical school in state (60%); New
Hampshire has the lowest (7%).  The national average is 31 percent.  Here, a lower per-
centage means that more physicians were imported from outside the state.

Most Recent GME and Physician Retention:  Of all states and DC with available data, Cali-
fornia has the highest percentage of physicians who completed their most recent GME in
state and are now practicing in state (68%); DC has the lowest (14%) followed by New
Hampshire (24%).  The national average is 47 percent.

Most Recent GME and Physician Importation:  New York has the highest percentage of
currently practicing physicians who completed their most recent GME in state (77%);
Nevada has the lowest (10%).  The national average is 41 percent.

These numbers change somewhat when specialty and metropolitan code location are taken
into account.  Most states have a higher proportion of generalist physicians than specialist
physicians who completed their medical school and GME training in state.  A majority of
states also have a larger percentage of in-state trained physicians practicing in metropoli-
tan areas than non-metropolitan areas.  However, over 40 percent of all physicians who
completed their medical school training in state practice in a non-metropolitan area of
that state.

Predictors of Practice Location
See Table 4 for complete results.

Medical School Training and Physician Retention:
· Physicians who graduated from medical school in states with a large population or

where a high proportion of allopathic medical students are state residents are more
likely to remain in state to practice (p<.0005 and p<.0001, respectively).  This
holds true for both generalists (p<.005 and p<.0001) and specialists (p<.0005
and p<.0001).

· Physicians who graduated from medical school in the state and now practice in
rural counties of the state (non-metro, non-adjacent) are more likely to be from
states with a proportionately large rural population (p<.0001) or with high me-
dian household incomes (p<.0005).

Medical School Training and Physician Importation:
· States with a high proportion of allopathic physician residents from in-state medi-

cal schools are more likely to have physicians practicing in state who graduated
from medical school in state (p<.0001).  This is true for generalists (p<.0001),
specialists (p<.0001), those practicing in metro areas (p<.0001) and those prac-
ticing in rural (non-metro, non-adjacent) areas (p<.0001).
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· The higher a state’s median household income, the more likely it is that rural
(non-metro, non-adjacent) physicians graduated from medical school in state
(p<.0001).

· States with a high proportion of allopathic medical school graduates who are
underrepresented minorities are more likely to have rural (non-metro, non-adja-
cent) physicians who graduated from medical school in the state (p<.005).

Most Recent GME and Physician Retention:
· Physicians who completed their most recent GME in states with large popula-

tions or with a high proportion of allopathic physician residents from in-state
medical schools are more likely to remain in that state to practice (p<.02 and
p<.006, respectively).

· States with a high percentage of allopathic medical school graduates who are
underrepresented minorities are more likely to retain rural practice physicians
who completed their most recent GME in state (p<.03).

· In states with a proportionately large rural population or with a larger number of
residency programs per capita, physicians who completed their most recent GME
in state are less likely to remain in state to practice (p<.0002 and p<.0001, re-
spectively).

Most Recent GME and Physician Importation:
· States with large populations are more likely to have currently practicing physi-

cians who completed their most recent GME in state (p<.007).  This is true for
specialists (p<.05), those practicing in metro areas (p<.01), those practicing in
non-metro adjacent areas (p<.0002) and those practicing in rural areas (p<.001).

· States with large numbers of physician residents per capita are more likely to have
physicians who completed their GME in state (p<.0001).

· States with a high proportion of allopathic residents from in-state medical schools
are more likely to have physicians who completed their most recent GME in state
(p<.0002).  This holds true for generalists (p<.002), specialists (p<.0008), and
those practicing in metro (p<.0004), non-metro adjacent (p<.0005), and rural
(p<.0009) areas.

· States with a high number of medical schools per capita are less likely to have
practicing physicians who completed their most recent GME in the state
((p<.0001).

Conclusions

A majority of generalist physicians and physicians in metropolitan areas practice in the
same state where they completed their most recent GME.  Although most states do not
retain a majority (or import a minority) of their total physicians, some states fare better
than others.  Seventeen states retain at least half of all physicians who completed their
GME in state.  Probably for socio-economic reasons, states with larger populations are
more likely to retain physician graduates, and states with higher median household in-
comes fare better at keeping physician graduates who practice in rural areas.  Interestingly,
states with a higher proportion of medical school graduates who are underrepresented
minorities also are more likely to retain (or import fewer) rural practice physicians who
completed their medical training in state.
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Not surprisingly, most states do a better job of retaining physicians who completed their
most recent GME, rather than medical school training, in the state.  Whether there is a
relationship between location of medical school training and location of most recent
GME—and how such a relationship affects practice location—cannot be determined by
this study.  However, the data suggest that the existence of such a relationship would and
does influence practice location.  States with a higher percentage of physician residents
from in-state medical schools are more likely to retain (or import fewer) physicians of all
specialties and geographic locations.  This suggests that location of medical school is im-
portant to location of residency training and practice.  In 2001, nearly 40 percent of all
allopathic residents graduated from an in-state medical school.

Public medical schools appear to be more important to location of residency than private
schools.  The 12 states in which at least one third of physician residents are from in-state
medical schools have a predominance of public schools (21 of 24 are public), and in three-
fourths of these states, over 85 percent of all newly entering students to medical school are
state residents.  Admissions policies in most public medical schools are thought to give
preference to state residents, and students in public schools probably have a stronger
personal association with the state than would students from out-of-state.  Accordingly,
physicians graduating from medical school in states where a high proportion of newly
entering medical students are state residents are more likely to remain in state to practice.

Still, about a third of all entering medical school students matriculate to out-of-state
schools.  Eleven states have more residents matriculating to out-of-state than in-state schools,
suggesting that the number of residents from these states attending medical school exceed
the capacity of their state’s school(s).  In just three of the 11 states do private schools
outnumber public schools.  Yet, California, a state in which half of its 10 medical schools
are public, exports far more residents to out-of-state schools (1,133 in 2001) than any
other state in the country.28

Does this mean that if states could keep more residents from matriculating to out-of-state
schools by expanding medical school capacity, then their graduates would more likely do
their residency training and practice in state?   Practically, of course, state policymakers
need to consider their state’s physician workforce needs and financial ability to expand
medical school capacity.  A more feasible and effective strategy for most states would be to:
1) support an increase in the number or size of GME programs in certain specialties or
locations based on state physician workforce needs, and 2) provide incentives to: a) medi-
cal school graduates to select in-state residencies as their top GME choices, and b) residen-
cies to recruit more in-state medical school graduates.  To this end, public medical schools
could be encouraged to systematically expose students to the values and opportunities of
in-state residencies, particularly ones located in medically underserved settings.  Besides
increasing training at residency sites, this might be accomplished by offering graduates
who attend in-state GME programs full-cost stipends or linking fulfillment of student
scholarships and forgivable loans to a graduate’s match and education with an in-state
residency.  In turn, grant funds could be provided to state GME programs to inform in-
state medical students about residency training opportunities and encourage them to ap-
ply to these programs.

This study has several limitations.  First, we were unable to collect physician data associ-
ated with medical school training in five states that have no allopathic medical school.
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Second, it was not possible in some cases to include same-year data for all independent
variables.  However, such data were expected to vary little from year to year.  Third, al-
though data on osteopathic physicians were included in applicable variables, we were
unable to include comparable training and practice location data on them.  Finally, we
were able only to use state-aggregated physician data, not data from individual physician
records.  For this reason, we were unable to determine a clear link between location of
medical school, location of most recent GME, and location of practice.  Future research
should study such associations to understand to what extent states are able to influence
physician location decisions from medical school through residency.
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Medicine
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Alabama 4.4 33 35,267 7 159 0.23 93 4.88 8.6 2.14 24 34 1.01 29

Alaska 0.6 59 51,993 0 155 N/a N/a N/a N/a 0.16 4 N/a 0.8 N/a

Arizona 5.1 14 39,911 30 176 0.20 100 1.95 10.0 1.97 24 17 0.58 30

Arkansas 2.7 54 30,527 10 157 0.19 96 5.01 9.4 2.06 22 40 1.5 33

California 33.9 3 46,008 54 195 0.15 79 3.5 16.7 2.04 26 30 0.62 30

Colorado 4.3 19 49,238 40 201 0.12 88 2.91 9.9 1.91 23 18 1.51 34

Connecticut 3.4 9 51,432 45 258 0.29 38 5.67 13.1 4.61 51 11 0.44 23

Delaware 0.8 20 49,283 22 199 N/a N/a N/a N/a 1.79 26 N/a 1.28 N/a

District of

Columbia 0.6 0 39,369 33 447 2.6 2 72.02 21.2 32 309 19 2.62 22

Florida 16.0 7 37,540 31 211 0.16 98 3.23 7.6 1.6 18 21 0.41 24

Georgia 8.2 31 41,822 15 170 0.24 78 4.57 7.3 1.77 22 27 0.73 28

Hawaii 1.2 28 46,945 32 217 0.41 81 4.37 14.7 2.72 35 15 1.24 29

Idaho 1.3 67 37,287 7 145 N/a N/a N/a N/a 0.31 3 N/a 1.16 N/a

Illinois 12.4 16 47,193 21 193 0.32 62 9.36 8.8 3.49 44 30 1.25 27

Indiana 6.1 28 41,010 13 164 0.08 93 4.34 4.6 1.51 21 38 0.99 28

Iowa 2.9 55 42,808 7 153 0.34 72 11.55 8.0 2.67 25 26 1.71 31

Kansas 2.7 43 38,220 18 171 0.19 92 6.29 7.7 1.86 22 41 1.12 31

Kentucky 4.0 51 36,113 33 168 0.37 88 5.57 5.1 2.28 22 36 0.99 28

Louisiana 4.5 25 32,006 16 183 0.34 72 9.69 6.0 3.45 39 42 1.23 21

Maine 1.3 60 40,918 22 209 0.39 N/a 8.63 N/a 2.9 29 N/a 1.57 N/a

Maryland 5.3 7 52,881 39 261 0.28 34 7.82 11.3 3.51 41 15 0.28 23

Massachusetts 6.3 2 46,312 45 277 0.32 35 9.15 10.6 5.51 71 21 0.47 23

Michigan 9.9 18 46,986 27 191 0.20 75 6.32 14.4 4.41 47 24 0.96 25

Minnesota 4.9 30 49,846 30 186 0.20 80 5.59 6.5 2.97 39 29 1.22 35

Mississippi 2.8 68 32,581 1 137 0.18 100 3.16 6.7 1.3 16 40 0.35 33

Table 1.
Variables Associated with Physician Practice Location

* Washington’s one medical school annually allots a certain proportion of its admissions to qualified students applying from Alaska, Montana, Idaho and Wyoming—states that do not have medical schools.
N/a Not applicable; the state does not have an allopathic medical school.

Table one continued next page
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VARIABLE (Each State) DATA SOURCE

Total population (2000) U.S. Census

Median household income (1999-2000) U.S. Census

% Non-metropolitan population (2000) American Association of Retired Persons

% Managed care penetration (2000)
The Henry K. Kaiser Family Foundation,

State Health Facts Online

# Physicians per 100,000 population (1998) Bureau of Health Professions, DHHS

# Medical schools per 500,000 population (2000)

Association of American Medical Colleges;

American Association of Colleges of

Osteopathic Medicine

% Newly entering allopathic medical students who are state residents (2000-2001) American Medical Association

# Medical school graduates per 100,000 population (2000) Association of American Medical Colleges

% Allopathic medical school graduates who are
underrepresented minorities (1994-1998) Association of American Medical Colleges

% Allopathic medical school graduates entering generalist specialties (1987-1993) Association of American Medical Colleges

# Residency programs per 100,000 population (2000)

Association of American Medical Colleges;

American Association of Colleges of

Osteopathic Medicine

# Residents per 100,000 population (2000-2001)

Association of American Medical Colleges;

American Association of Colleges of

Osteopathic Medicine

% Allopathic residents from in-state medical school (2000-2001) American Medical Association

# ACGME (Accreditation Council for Graduate Medical Education) accredited
family medicine residency programs per 500,000 population (2000-2001) American Medical Association

* Washington’s one medical school annually allots a certain proportion of its admissions to qualified students applying from Alaska, Montana, Idaho and
Wyoming—states that do not have medical schools.

N/a Not applicable; the state does not have an allopathic medical school.
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Table 2. Continued
Medical School Training and Practice Location

* Data applies only to graduates of allopathic medical schools.  This state does not have an allopathic medical school.
N/a Not applicable; metro codes in this category do not exist.

Source: Quality Resource Systems, Inc. tabulation of 1999 AMA Masterfile adjusted dataset.

Kentucky 47.6 54.8 43.8 42.8 50.0 77.9 42.4 50.1 38.5 42.7 45.4 40.5

Louisiana 41.7 49.0 38.9 42.4 52.6 12.4 53.7 55.8 52.8 53.5 63.4 32.8

Maine * * * * * * * * * * * *

Maryland 26.8 28.9 26.0 28.3 22.2 14.9 17.3 17.0 17.4 17.2 20.6 16.7

Massachusetts 33.0 39.1 30.4 33.5 6.2 26.7 23.7 27.9 21.9 23.6 22.4 20.0

Michigan 44.7 51.0 42.0 44.5 25.6 64.2 40.2 39.7 40.5 39.5 32.9 52.7

Minnesota 51.0 58.7 45.4 51.3 52.2 51.0 40.0 51.5 33.2 38.5 56.6 46.5

Mississippi 51.9 57.1 48.9 57.5 46.5 87.9 45.1 53.1 40.8 42.4 40.9 49.3

Missouri 28.8 33.8 26.5 28.6 31.0 34.1 33.9 40.1 31.2 33.8 36.7 33.8

Montana * * * * * * * * * * * *

Nebraska 26.2 33.1 22.8 39.5 19.6 47.5 60.5 67.3 56.4 58.3 73.6 66.2

Nevada 36.6 39.5 34.9 72.5 40.0 22.2 12.8 14.7 11.9 12.2 19.4 18.6

New Hampshire 9.6 10.8 9.0 13.5 35.1 47.3 6.8 6.8 6.8 4.2 8.4 10.1

New Jersey 36.5 40.5 34.7 38.9 N/a N/a 14.3 14.1 14.5 14.4 N/a N/a

New Mexico 36.0 45.8 30.0 35.9 30.9 43.7 21.7 25.9 18.9 22.6 21.9 18.0

New York 40.1 41.4 39.6 41.2 26.2 20.7 34.5 29.0 37.0 34.6 33.3 26.6

North Carolina 38.8 45.5 35.7 31.5 64.1 67.2 27.2 30.7 25.5 27.4 25.5 28.8

North Dakota 34.5 45.3 27.2 65.4 34.5 41.2 34.5 44.9 27.4 38.0 32.3 26.0

Ohio 43.2 49.1 40.1 43.7 53.4 12.0 43.3 48.5 40.5 42.7 51.3 45.6

Oklahoma 44.0 50.8 40.5 61.0 62.9 33.8 45.5 48.9 43.5 46.1 46.9 34.2

Oregon 47.5 51.4 45.3 47.3 57.1 46.4 21.6 22.6 21.1 22.2 20.8 17.9

Pennsylvania 37.0 41.3 35.1 37.6 46.6 17.5 38.9 41.2 37.9 39.3 34.9 31.3

Physician Retention :  % Physicians Who Graduated From
Medical School In State Who Practice In State

Physician Importation:  % Physicians Practicing In State
Who Graduated From Medical School In State

State
Total Gen. Spec. Metro

Non-Metro,

Adjacent

Non-Metro,

Non-Adj.
Total Gen. Spec. Metro

Non-Metro,

Adjacent

Non-Metro

Non-Adj.
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Table 2. Continued
Medical School Training and Practice Location

* Data applies only to graduates of allopathic medical schools.  This state does not have an allopathic medical school.
N/a Not applicable; metro codes in this category do not exist.

Source: Quality Resource Systems, Inc. tabulation of 1999 AMA Masterfile adjusted dataset.

Rhode Island 16.3 21.9 13.5 46.3 31.3 N/a 12.5 15.8 10.7 12.6 9.6 N/a

South Carolina 49.0 57.1 44.6 65.2 57.8 48.9 35.5 43.4 31.5 35.3 41.2 28.9

South Dakota 41.9 53.2 33.3 67.4 59.1 60.1 37.5 46.8 30.1 35.4 31.3 43.1

Tennessee 37.6 44.3 34.3 37.1 46.0 38.7 34.4 40.3 31.4 33.1 45.6 40.8

Texas 57.6 63.3 55.0 59.3 48.1 39.6 45.0 48.6 43.4 44.5 55.0 54.9

Utah 43.0 47.0 41.4 48.1 76.4 28.1 31.9 30.6 32.6 30.0 45.5 37.8

Vermont 12.5 15.8 10.9 41.2 41.7 56.3 21.2 23.3 19.9 24.4 20.8 15.3

Virginia 33.4 41.2 29.1 31.9 45.1 42.8 25.8 32.9 22.1 24.8 32.0 34.2

Washington 46.3 52.4 41.9 50.9 48.7 21.1 17.7 22.4 14.8 17.6 18.4 18.4

West Virginia 35.7 43.3 31.8 43.4 27.4 77.8 37.4 40.7 35.4 44.5 29.3 29.5

Wisconsin 40.3 47.5 36.6 38.9 67.8 47.4 34.6 37.0 33.1 35.4 30.6 32.4

Wyoming * * * * * * * * * * * *

United States 39.4 45.4 36.1 45.9 44.1 43.4 31.5 35.4 29.2 31.3 35.0 33.0

Physician Retention :  % Physicians Who Graduated From
Medical School In State Who Practice In State

Physician Importation:  % Physicians Practicing In State
Who Graduated From Medical School In State

State
Total Gen. Spec. Metro

Non-Metro,

Adjacent

Non-Metro,

Non-Adj.
Total Gen. Spec. Metro

Non-Metro,

Adjacent

Non-Metro

Non-Adj.
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Physician Retention :  % Physicians Who Completed

Most Recent GME In State Who Practice In State

Physician Importation:  % Physicians Practicing In State

Who Completed Most Recent GME In-State
State

Total Gen. Spec. Metro
Non-Metro,

Adjacent

Non-Metro,

Non-Adj.
Total Gen. Spec. Metro

Non-Metro,

Adjacent

Non-Metro,

Non-Adj.

Alabama 49.1 53.4 46.3 64.7 53.9 17.7 41.4 51.4 36.0 41.8 39.4 35.5

Alaska UR UR UR UR UR UR UR UR UR UR UR UR

Arizona 47.4 50.8 45.2 50.5 32.0 22.9 33.2 41.1 29.2 34.8 23.9 15.9

Arkansas 60.5 66.6 56.1 68.4 62.3 75.3 45.5 58.7 38.2 46.4 41.1 44.6

California 68.2 74.2 65.2 71.0 26.9 12.7 64.1 67.2 62.5 64.4 54.5 49.5

Colorado 47.4 56.3 43.1 49.5 21.7 47.6 40.8 47.0 37.6 42.2 28.6 31.4

Connecticut 39.3 45.2 36.8 43.6 45.1 N/a 44.0 52.4 40.5 44.7 29.2 N/a

Delaware UR UR UR UR UR N/a UR UR UR UR UR N/a

District of
Columbia 14.3 16.9 13.3 19.9 N/a N/a 46.5 50.3 45.0 48.3 N/a N/a

Florida 60.5 63.4 59.1 64.6 31.1 5.1 31.5 34.2 30.3 31.9 22.1 30.6

Georgia 51.1 57.8 48.0 50.5 60.9 42.3 35.6 38.3 34.2 36.8 30.5 26.0

Hawaii 41.7 54.7 33.7 71.1 N/a 64.2 32.8 46.0 25.5 36.5 N/a 17.8

Idaho UR UR UR UR UR UR UR UR UR UR UR UR

Illinois 32.6 40.4 28.2 44.6 33.9 42.8 40.3 53.0 33.8 40.8 35.4 41.3

Indiana 60.3 66.3 56.2 61.9 60.3 33.6 43.6 57.2 36.6 44.7 36.6 34.3

Iowa 53.2 57.2 50.9 55.8 24.9 27.1 64.9 73.2 60.3 66.5 42.0 38.1

Kansas 41.5 53.4 34.7 41.4 32.8 48.4 39.8 48.6 34.3 40.3 44.7 35.8

Kentucky 47.7 56.8 43.7 45.2 47.3 65.8 38.7 43.0 36.5 41.8 38.4 29.3

Louisiana 51.6 64.1 47.1 54.4 52.5 9.6 53.7 57.9 51.9 54.4 51.3 27.6

Maine 53.9 56.6 50.1 84.6 73.9 43.9 26.6 40.8 17.4 28.9 24.9 19.8

Maryland 40.5 45.9 38.6 42.7 10.5 17.2 39.7 40.8 39.2 40.3 22.2 22.0

Massachusetts 49.3 58.6 46.3 49.7 5.6 4.4 63.3 59.5 65.0 62.8 24.2 33.3

Michigan 50.4 58.1 46.5 52.5 22.5 46.7 63.4 72.6 58.7 64.5 51.5 53.8

Table 3.
Most Recent Physician GME and Practice Location

N/a Not applicable; metro codes in this category do not exist.
UR Unreported data.  GME programs in this state are few in number, and many have only begun to operate in recent years.
Source: Quality Resource Systems, Inc. tabulation of 1999 AMA Masterfile adjusted dataset.
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Table 3.
Most Recent Physician GME and Practice Location

N/a Not applicable; metro codes in this category do not exist.
UR Unreported data.  GME programs in this state are few in number, and many have only begun to operate in recent years.
Source: Quality Resource Systems, Inc. tabulation of 1999 AMA Masterfile adjusted dataset.

Minnesota 46.3 58.9 40.4 47.9 35.9 37.0 60.4 65.2 57.5 63.0 48.4 39.6

Mississippi 51.8 58.9 47.9 61.8 40.6 83.5 32.2 38.1 29.1 35.1 25.8 29.3

Missouri 40.8 46.4 38.5 42.2 34.2 28.2 48.4 53.8 46.1 50.4 43.5 26.8

Montana UR UR UR UR UR UR UR UR UR UR UR UR

Nebraska 45.6 51.1 41.6 59.0 28.7 55.6 43.1 56.6 35.4 43.5 55.7 39.7

Nevada 58.3 59.6 55.0 86.0 27.8 15.0 9.9 22.6 3.9 10.4 5.4 3.5

New Hampshire 24.3 29.3 22.8 16.6 34.5 63.3 12.1 9.7 13.4 3.4 7.4 34.1

New Jersey 49.9 51.0 48.9 53.9 N/a N/a 34.8 52.8 25.9 34.8 N/a N/a

New Mexico 42.6 54.8 36.9 45.8 26.8 33.9 27.6 28.7 26.8 31.8 16.0 14.0

New York 52.6 52.9 52.4 55.1 23.9 12.6 76.8 79.5 75.6 77.8 57.1 37.3

North Carolina 43.2 50.8 40.1 43.5 52.5 30.4 35.6 37.5 34.7 38.0 25.9 23.6

North Dakota 46.4 50.1 35.2 77.1 34.3 46.4 25.7 52.9 8.1 24.9 38.7 26.3

Ohio 48.2 54.8 44.9 50.1 46.3 11.1 59.6 69.2 55.0 60.3 52.0 52.3

Oklahoma 51.7 53.9 49.9 66.2 61.5 34.2 46.6 55.7 41.5 48.9 38.8 32.9

Oregon 54.1 58.5 51.4 56.9 44.1 40.0 32.4 35.9 30.4 36.5 13.8 18.8

Pennsylvania 46.6 51.0 44.5 48.2 47.1 16.2 59.9 67.5 56.6 61.0 47.2 46.1

Rhode Island 33.8 36.2 32.1 60.9 28.8 N/a 41.3 54.8 34.6 42.7 19.1 N/a

South Carolina 47.0 50.0 44.7 31.2 43.5 33.1 37.3 52.1 29.9 37.6 39.2 29.4

South Dakota 45.4 49.0 35.0 73.1 39.1 44.1 18.0 34.30 6.2 17.6 22.8 17.7

Tennessee 49.2 55.7 45.8 52.1 42.8 28.7 42.9 52.3 38.5 43.4 36.7 38.1

Texas 57.3 67.4 53.2 60.0 39.6 31.8 55.3 59.6 53.3 55.4 54.6 52.3

Utah 44.2 52.1 40.8 54.0 50.0 19.3 38.7 43.3 36.6 40.5 29.3 23.1

Vermont 32.9 44.6 28.2 71.8 62.7 58.8 28.1 28.1 28.2 43.3 18.4 9.7

Virginia 38.4 44.4 35.0 39.0 37.4 33.5 31.2 39.3 27.2 31.6 30.5 28.3

Washington 52.6 57.7 49.8 57.0 39.9 16.7 36.0 39.3 34.1 37.5 21.4 22.7

West Virginia 48.7 57.1 43.9 49.7 59.9 34.6 43.6 49.8 40.0 46.5 31.3 31.5

Wisconsin 39.2 44.2 35.5 43.4 26.3 70.7 35.0 45.7 28.9 36.3 26.6 34.3

Wyoming UR UR UR UR UR UR UR UR UR UR UR UR

United States 46.8 53.0 43.1 54.1 39.7 36.4 41.3 49.1 37.2 42.7 33.6 31.7

Physician Retention:  % Physicians Who Completed

Most Recent GME In State Who Practice In State

Physician Importation:  % Physicians Practicing In State

Who Completed Most Recent GME In-State
State

Total Gen. Spec. Metro
Non-Metro,

Adjacent

Non-Metro,

Non-Adj.
Total Gen. Spec. Metro

Non-Metro,

Adjacent

Non-Metro,

Non-Adj.
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Physicians Predictors Coefficient P-Value
State population .0000** .002

Number of medical schools -18.35 .007
Percent newly entering allopathic medical students who are state residents 32.00 .0000
Number of residency programs -9.53 .0006
Number of residents .8203 .0007

Generalists

Number of family medicine residency programs 4.87 .013
State population .0000** .0005Specialists
Percent newly entering allopathic medical students who are state residents 31.54 .0000
Number of medical schools 32.7 .004
Percent newly entering allopathic medical students who are state residents 35.25 .0001
Number of residency programs -12.89 .0043

Metro*

Number of residents 1.02 .014
Non-metro,
adjacent*

Number of physicians -.154 .0004

Percent non-metro population 1.61 .0000
Median household income .002 .0003
Percent newly entering allopathic medical students who are state residents 32.45 .0009

Non-metro,
non-adjacent*

Number of residents -5.17 .0001

State population .0000** .0003
Percent newly entering allopathic medical students who are state residents 27.54 .0000
Number of residency programs -6.62 .019

TOTAL

Number of residents .647 .0067

Table 4.
Predictors of Practice Location of P

hysician G
raduates

A1:  Predictors of Physician Retention:
Percent Physicians Graduating From In-State Medical School Who Practice In State
(At the 5% significance level)

*These refer to physicians’ current practice location, whether in-state or out of state.
** Value of this coefficient is extremely small because the values of this variable are large.

Table 4 continued on next page
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Physicians Predictors Coefficient P-Value
State population .0000* .0009

Number of medical schools -12.50 .0000

Generalists

Percent of allopathic residents from in-state medical school 29.24 .0059
State population .0000* .014
Percent non-metro population -.31 .0000
Median household income -.0004 .02
Number of residency programs -2.38 .0004

Specialists

Percent of allopathic residents from in-state medical school 31.28 .01
Metro* Number of residency programs -2.84 .004

Managed care penetration rate -.48 .01
Number of residency programs 16.38 .01

Non-metro,
adjacent*

Number of residents -1.42 .007
Percent non-metro population 1.16 .0000
Median household income .0016 .0004
Number of medical schools 35.18 .041
Number of medical school graduates -4.64 .0002
Percent allopathic medical school graduates who are underrepresented minorities 28.06 .027
Number of residency programs 6.55 .006

Non-metro,
non-adjacent*

Percent of allopathic residents from in-state medical school 62.57 .026

State population .0000* .015
Percent non-metro population -.29 .0001
Number of residency programs -2.79 .0000

TOTAL

Percent of allopathic residents from in-state medical school 33.00 .005

A2:  Predictors of Physician Retention:
Percent Physicians Completing Most Recent GME In State Who Practice In State
(At the 5% significance level)

*These refer to physicians’ current practice location, whether in-state or out of state.
** Value of this coefficient is extremely small because the values of this variable are large.

Table 4 continued on next page
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Physicians Predictors Coefficient P-Value
State population 23.24 .038

Percent non-metro population -0.13 .02
Number of residency programs -6.83 .003
Number of residents .79 .003
Percent of allopathic residents from in-state medical school 110.25 .0000

Generalists

Number of family medicine residency programs 4.63 .029
Number of physicians -.123 .006
Percent allopathic medical school graduates entering generalist specialties -111.82 .0000
Percent of allopathic residents from in-state medical school 97.32 .0000

Specialists

Number of family medicine residency programs 4.43 .021
Number of physicians -.056 .025
Percent allopathic medical school graduates entering generalist specialties -81.75 .003

Percent of allopathic residents from in-state medical school 97.26 .0000

Metro*

Number of family medicine residency programs 6.39 .0014
Number of physicians -.27 .0005
Number of medical schools -30.53 .003
Number of medical school graduates 3.05 .0001
Number of residency programs -8.38 .028
Number of residents .829 .012

Non-metro,
adjacent*

Percent of allopathic residents from in-state medical school 86.53 .0000
Median household income .0012 .0000
Number of physicians -.31 .0000
Percent allopathic medical school graduates who are underrepresented minorities 20.86 .0041
Number of residents .45 .0003

Non-metro,
non-adjacent*

Percent of allopathic residents from in-state medical school 120.07 .0000

Number of physicians -.062 .013
Percent allopathic medical school graduates entering generalist specialties -80.17 .003
Percent of allopathic residents from in-state medical school 111.07 .0000

TOTAL

Number of family medicine residency programs 5.86 .003

B1:  Predictors of Physician Importation:
Percent Physicians Practicing In State Who Graduated From In State Medical School
(At the 5% significance level)

*These refer to physicians’ current practice location, whether in-state or out of state.
** Value of this coefficient is extremely small because the values of this variable are large.

Table 4 continued on next page
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Physicians Predictors Coefficient P-Value
Percent non-metro population -.232 .025
Number of residents .797 .0000
Percent of allopathic residents from in-state medical school 61.10 .0016

Generalists

Number of family medicine residency programs 10.75 .0000
State population .0000* .01
Number of medical schools -38.63 .0001
Number of residency programs 3.94 .0000

Specialists

Percent of allopathic residents from in-state medical school 69.23 .0007
State population .0000* .009
Number of medical schools -36.42 .0001

Number of residents .36 .0000

Metro*

Percent of allopathic residents from in-state medical school 71.99 .0003
State population .0000* .0001
Number of medical schools -25.38 .01
Number of residents .4331 .003
Percent of allopathic residents from in-state medical school 59.28 .0004

Non-metro,
adjacent*

Number of family medicine residency programs 8.13 .002
State population .0000* .0009
Number of medical schools -24.38 .003
Number of residency programs 4.08 .0006
Percent of allopathic residents from in-state medical school 49.94 .0008

Non-metro,
non-adjacent*

Number of family medicine residency programs 9.13 .002

State population .0000* .006
Number of medical schools -41.48 .0000
Percent newly entering allopathic medical students who are state residents -14.62 .023
Number of residents .356 .0000

TOTAL

Percent of allopathic residents from in-state medical school 80.58 .0001

B2:  Predictors of Physician Importation:
Percent Physicians Practicing In State Who Completed Most Recent GME In State
(At the 5% significance level)

*These refer to physicians’ current practice location, whether in-state or out of state.
** Value of this coefficient is extremely small because the values of this variable are large.
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