Medicd Student Education

Vol.32,No.5 331

USMedica Schoolsand theRura
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Background: Women comprise increasing proportions of medical schodl graduates. They tend to choose
primary care but are lesslikely than men to choose rural practice. Methods This study used American
Medicd Association magterfile dataon 1988-1996 medical school graduates to identify the US medical
schools most successful at producing rural family physicians and general practitioners of both genders.
Reaults: The number of listed rural female family physician or generd praditioner graduates among
schools ranged from 0-27 (0% to 4.4% of each school’s 1988-1996 graduates). There were gproxi-
mately twice as many male as female rural family physicians and general practitioners. Publicly funded
schoolsproduced morerural femalefamily physiciansand general practitionersthan their privately funded
counterparts. Conclusions: Our findings suggest that a few schools, most of them public, may serve as
modelsfor schoolsthat aimto train women who later enter rural practice.

(Fam Med 2000;32(5):331-7.)

Theshortage of rurd physicianscontinuesto be one of
the most challenging problems that confronts health
pol icy makersinthe United States. The steady increase
in the proportion of graduating physicianswho arefe-
male seems likely to aggravatethis shortage. The pro-
portion of US medicd students who were female in
1997-1998 was42.5%, comparedwith 5.7%in 1959-
1960,* and women are relaively lesslikely than men,
regardless of specialty, to practice in rural areas. Re-
centAmericanMedical Association (AMA) data® show
that clinically activefemale physicianscomprisedonly
13% of all rural physicians, whereas they comprised
19% of urban physicians.

Itisdifficultinan environment of marketplace shifts
to predict thefuture from past trends. However, asthe
proportion of female physicians in the United States
continuestoincrease, the disproportionately lower num-
ber of femaleswho practicein rural areas, evenamong
the most recent graduates, may further exacerbate the
shortage of rural physicians® Family physicians and
general practitioners comprise the greatest proportion
of physiciansin rural areas? These observed gender
imbdances by location argue for further investigaion
of gender and its correlation to patterns of recruitment
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and retention of family physicians and general practi-
tionesinrural aress.

For several reasons, it isaso important to examine
how well individual medical schoals perform in pro-
ducingphysiciansfor rural areas, with specificexami-
nation of rural family physician and general practitio-
ner production by gender. First, past sudies have re-
ported a positive correlation between female physicians
and quality of health maintenance services among fe-
male patients' and between female provide's and fe-
male patients’ satisfactionwith health care servicesand
the choices afforded by theavailahility of femde pro-
viders® In addition, portions of both federal and state
fundsareintended to increase the production of gena-
alist physiciansfor areasof need, such asrural areasof
the United States. Itisimportant, therefore, to examine
how well medical schoolsdo at producing family phy-
sicians and general practitioners of both genders who
pradice inrural areas.

Afirg sepinunderstanding the relationship between
gender and workforce maldigtribution is to identify
medical schoolswith relativdy greaer successin pro-
ducing rural female generdigts. Many havecalled for
reformin medicd education as a means of addressing
the shortege of physiciansin rural areas and have pro-
posed changesin medical school admissions, curricu-
lum, and traning location.*™ If the schools with the
greded success at producing female rural generalists
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can beidentified, it should follow that some of the ad-
minigtrative policies and gructures of those schools
could serve as modelsfor schools with smilar goals.
W e hypothesized that, while publicly funded medi-
cal schoolsin rural statesproducethelargest total num-
bers and proportions of rural generaligts, there would
be great variation even anong those schoolsin theto-
tal numbersof rural femalefamily physciansand gen-
eral praditioners produced. Wealso hypothesized tha
only afew medical schoolswould contribute much of
the nation’sstock of rural female family physicians and
general practitioners.

Methods

Datafromthe October 1996 AM A masterfilé* were
analyzed. Given thelarge number of physiciansin this
database, we consdered it the best available represen-
tation of US physician digtribution patterns. The con-
tents of the database were used to describe the geo-
graphic location and gender distribution of all clini-
cally active, allopathic physcians who had graduated
from US medical schools, werelised by the AMA in
the years 1988-1996, and were practicinginthe United
States. We chose this cohort as representative of the
mogt recent medicd schod graduate practice patterns
and demographics. This group would be more likely
thanan older cohort to allow projectionsof future phy-
scian digribution. We excluded residentsin training.
Thus, athough the cohort examined was the group
graduating in 1988-1996, it would not include residents
intrainingandwould represent, for the most part, gradu-
ates of 1988-1993. Wealso excluded physicianswho
were retired or located outsde of the 50 states or the
Didrict of Columbia. Although osteopaths often prac-
ticeinrura locations, they were excluded because the
AMA database doesnot include many osteopathic phy-
sicians. Wedefined clinically active physiciansas those
in office- or hospital-based practice and excluded phy-
scians engaged primarily in research, teaching, or ad-
minigtration, sncethey contributerelatively littletothe
physician workforce

The study population induded 53,960 physicians,
among them 19,085 women, 20,881 generaists, and
5,817 rural prectitioners. The MD graduates listed by
the AMA represent 66% of the 82,324 US medical
schoal graduates participating in the resdency Match
process in the years 1988-1993*

Variables

The AMA database contains several physcian vari-
ables examined in this study, including gender, listed
address (office or home, induding county and state),
self-reported specialty, practice type, year of gradua-
tion frommedical school, and medical school location
(US medical school name). We classified every
physician’slisted addressaseither rural or urban, based
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on county of self-reported address. Rural or urban
county designation was based on the US Office of
M anagement and Budget’s M etropolitan Statistica Area
classification asenumerated by the 1997 verson of the
US Department of Agriculture’s Urban Influence
Codes.® Physician specialty was self designated accord-
ing toaprotoool designedby theAMA ** A physician’s
primary specialty wasthat areaof medicinein which
he or she spent the plurdity of work hours during a
typical week. For several of the analyses, we defined
generaligs as physicians in the primary care special-
tiesof family or general practice, general internal medi-
cine, and general pediatrics.

SchoolsIncluded

The AMA masterfile includes 126 US medical
schools. We included 122 of these schools, exduding
thethree medical schoolsin PuertoRico. The Associa-
tion of American Medical Colleges (AAMC) catego-
rizes the Duluth campus of the Universty of Minne-
sota as a separate medical school. However, because
theAM A masterfile does not separately code the Duluth
gradudes, they were included with the University of
Minnesota (Minneapolis) main campusgraduates. Two
schools listed as sate-funded (Temple University and
Univergty of Pittsburgh) in AAMC data were consid-
ered to be publicly funded indtitutions. SAS verson
6.12% (Cary, NC, 1997) was used for dl analyses.

Results
Practice Locations

Among AMA-listed medical school graduates in
1988-1996, 545 of 19,085 (2.8%) female graduates
were rurd family physicians or general praditioners
(82 of whom practicedin remote areas). Thiscompares
with 1,349 of 34,875 (3.9%) male graduateswho were
rural family physiciansor general practitioners(207 of
whom practiced in remote areas). The AMA database
does not digtinguish between family physicians and
general practitionersbut classfiesthem under one cat-
egory. Women comprised 35.4% of lised graduates,
32.1% of rural practitioners, 33.3% of rural family phy-
siciangdgeneral practitioners, and 28.4% of rural fam-
ily physiciand general praditionersinremote areas (iso-
lated countieswithnotown of 10,000 or more). Among
this recent cohort of graduates, rural mde family phy-
siciansand general prectitionersoutnumbered their fe-
male counterpartsby aratioof 2.5 to 1, compared with
an overall male-to-female physician graduate ratio of
1.8to1.

Thetatal number of listed rural female family phy-
dcians and general practitioners who graduated in
1988-1996 varied substantially by USmedical school
(Table 1). Overall, the numbersand percentagesof these
schools’ recent graduates who were rural female fam-
ily physicians and general practitioners were | ow.
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Tablel
1988-199% USAllopathic Medical Schod Rural Generalist Graduates by Gender,
asLiged in 196 AMA Magerfile*
Gradudes: Graduates:
AMA-listed AMA-listed

Total # of Male Rural Female Rural

Sate Medicd School Ownership Listed Graduates FPs and GPs FPs and GPs
# % # %
Alabama University of Alabama Public 573 15 26 4 7
University of SouthAlabama Public 233 8 34 1 4
Arizona University of Arizona Public 330 8 24 7 21
Arkansas University of Arkansas Public 469 46 98 6 13
California Loma LindaUniversity Privae 505 24 48 4 8
Sanford University Privae 219 4 18 1 5
University of Califomia, Davis Public 337 7 21 6 18
University of Califomia, |vine Public 347 4 12 0 .0
University of Califomia, LosAngeles Public 650 2 3 1 2
University of Califomia, San Diego Public 410 7 17 0 .0
University of Califomia, San Frandsco Public 477 3 .6 3 .6
University of SouthernCalifornia Privae 568 6 11 2 4
Colorado University of Colorado Public 475 12 .25 15 32
Connecticut University of Connecticut Public 280 2 7 0o .0
YaleUniversity Privae 278 0 .0 2 7
DC George Washington University Privae 482 7 15 3 .6
GeorgetownUniversity Privae 625 4 6 4 6
Howard University Privae 279 5 18 1 4
Horida University of Horida Public 413 2 5 5 12
University of Miami Privae 566 0 .0 1 2
University of South Horida Public 342 5 15 3 9
Georgia Emory University Privae 372 3 .8 1 3
Medicd College of Georgia Public 664 33 50 1 17
Mercer University Private 115 18 157 5 43
Morehouse University Privae 20 1 11 1 11
Hawaii University of Hawali Public 205 1 5 1 5
Illinois Chicago Medical School/Finch University Privae 532 5 9 3 .6
Loyola University Private 424 4 9 3 7
Northwestern University Privae 490 3 .6 0 .0
Rush Medical College Privae 393 10 25 3 .8
Southern Illinois University Public 259 18 6.9 6 23
University of Chicago, Pritzker Private 309 1 3 1 3
University of lllinois Public 1,040 21 20 11 11
Indiana IndianaUniversity Public 970 37 38 9 9
lowa University of lowa Public 621 51 82 21 34
Kanss University of Kansas Public 669 38 57 14 21
Kentucky University of Kentucky Public 343 26 7.6 9 26
University of Louisville Public 473 16 34 4 .8
Louisiana Louisiana Sate University, New Orleans Public 625 10 16 5 .8
Louisiana Sate University, Shreveport Public 345 12 35 1 3
Tulane University Privae 482 3 .6 2 4
Maryland Johns Hopkins University Private 316 0 00 3 09
University of Maryland Public 494 7 14 1 02
Uniformed Services University Public 458 18 39 2 04
Massachusetts ~ Boston University Privae 437 6 14 2 05
Harvard Medical School Privae 409 1 02 4 10
Tufts University Privae 439 1 02 2 05
University of Massachusets Public 351 3 09 1 03
Michigan Michigan Sate University Public 387 13 34 5 13
University of Michigan Public 601 5 08 7 12
Wayne Sate University Public 949 15 16 5 05
Minnesota Mayo Medicd School Private 103 7 68 2 19
University of Minnesota Public 911 65 7.1 27 30
Mississippi University of Mississippi Public 423 32 76 6 14
Missouri S Louis University Privae 511 12 23 0 00
University of Missouri, Columbia Public 396 17 43 12 30
University of Missouri, Kensas City Public 290 6 21 2 07
Washington University Private 352 5 14 3 09

(continued on next page)
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Tablel
(continued)
Graduates: Graduates:
AMA-listed AMA-listed
Total # of Male Rural Female Rural

Sate Medicd School Ownership Listed Graduates FPs and GPs FPs and GPs
# % # %
Nebraska Creighton University Privae 379 12 32 2 5
University of Nebraska Public 466 49 105 15 32
Nevada University of Nevada Public 172 9 52 6 35
New Hampshire Dartmouth Medical School Privae 191 0o 0 5 26
New Jersey UMDNJNew Jersey, Newark Public 536 3 6 2 4
UMDNJRobert Wood Johnson Public 472 4 8 0o 0
New Mexico University of New Mexico Public 242 11 45 6 25
New York Albany Medical College Privae 404 4 10 3 7
Albert Einstein Private 534 0o 0 0o 0
Columbi a University Privae 391 1 3 0o 0
Cornell University Private 287 1 3 0o 0
Mount S nai Privae 406 0o 0 2 5
New York Medicd College Privae 639 6 9 1 2
New York University Privae 434 0o 0 1 2
SUNY at Brooklyn Public 677 1 A 3 A4
SUNY at Buffalo Public 476 4 8 3 6
SUNY at Sonybrook Public 354 4 11 1 3
UNY at Syracuse Public 534 6 11 3 6
University of Rochester Privae 332 0o 0 1 3
North Carolina  Bowman Gray SOM/Wake Forest University Privae 373 7 19 2 5
Duke University Privae 373 2 5 1 3
East CarolinaUniversity Public 267 16 6.0 6 22
Universty of North Carolina Public 517 15 29 9 17
North Dakota University of North Dakota Public 193 21 109 8 42
Ohio Case Western Reserve University Private 486 2 4 3 6
Medicd College of Ohio Public 521 16 31 5 10
Northeastern Ohio Universities College of Medicine  Public 325 4 12 1 3
Ohio Sate University Public 808 18 22 9 11
Universty of Cincinnati Public 650 17 26 12 18
Wright Sate University Public 376 19 51 5 13
Oklahoma University of Oklahoma Public 552 24 43 3 5
Oregon Oregon Hedth Sciences University Public 334 17 51 8 24
Pennsylvania Hahnemann University** Privae 559 3 5 2 A4
Jefferson Medical College Private 770 18 23 4 5
Medicd College of Pennsylvania** Public 382 3 8 7 18
Pennsylvania Sate University Private 301 3 10 5 17
Temple University*** Sate 577 9 16 6 10
University of Pennsylvania Private 468 0o 0 4 9
University of Fittsburgh*** State 419 5 12 2 5
Rhode Idand BrownUniversity Private 248 2 8 1 4
South Carolina  Medicd University of South Carolina Public 516 12 23 4 8
University of South Carolina Public 223 8 36 0o 0
South Dakota University of South Dakota Public 206 23 11.2 9 44
Tennessee East Tennessee Sate University Public 210 13 6.2 3 14
Meharry Medical College Privae 196 3 15 1 5
University of Tennessee Public 575 22 38 8 14
Vanderbilt University Private 310 2 6 0o 0
Texas Baylor College of Medicine Private 555 9 16 4 7
TexasA&M University Public 167 7 42 4 24
Texas Tech University Public 381 21 55 4 10
University of Texas, Gdveston Public 674 14 21 4 6
University of Texas, Houston Public 685 11 16 4 6
Universty of Texas, SanAntonio Public 720 17 24 12 17
University of Texas Southwestern, Dallas Public 691 9 13 3 4
Utah University of Utah Public 367 21 57 3 8
Vermont University of Vermont Public 309 11 36 9 29
Virginia Eastem Virginia Medicd School Private 319 6 19 4 13
University of Virginia Public 455 12 26 2 4
Virginia Commonwealth University Public 615 15 24 10 16
Washington University of Washington Public 603 35 58 18 27

(continued on next page)
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Among individual medical schools, the total numbers
of listed rural female generaligs ranged from O to 27
(mean=8 rural family physiciansand general practitio-
ners for all schools), while the percentage of each
school’s graduates who wererural female generaligs
ranged from 0% to 4.4%. Publicly funded medical
school sproduced 64% (34,659) of all graduates but 82%
(445) of the 545 listed rural female family physicians
and geneal practitioners. The 25 schodls in the top
quartile for numbersof rural female family physicians
and general practitioners (shown in bold in Table 1)
produced 26% (13,915) of all graduaesbut 76% (414)
of therural femdefamily physiciansandgeneral prac-
titioners. The schoolsin thetop quartile for numbersof
graduateswhowererural femalefamily physicians and
general practitioners (shownin bold on Table 1) were
al publicly funded, with the exception of the Medicd
College of Pennsylvania. Smilarly, all but 4 of the 30
schoolsin the top quartile for percentage of graduates
who were rural female family physicians and generd
praditioners(shownin boldon Table1) were publicly
funded.

There was great variation in the overall production
of rural graduates(both genders, all specialties) among
medical schoolsin 1988-1996 (data not shown). Among
schoals, the percentage of 19881996 graduates prac-
ticing inrural areasin 1996 ranged from 1.6% at New
York Univerdgty to 36.5% at Mercer School of Medi-
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cine, withamean among schoolsof 11.3% (not shown
onTablel).The 31 medicd schoolsin thetopquartile
for numbersof rural physiciansproduced 50% (2,905)
of the 5,817 listed rural physician graduates. Most (27
of 31) of thetop-quartile schoadlswith the highest num-
bersof rural graduateswere publicly funded and among
the bottom quartile of schools. Few (7 of 27) were pub-
licly funded. The 27 schoolsof the bottom quartile pro-
duced 17% of all gudy graduatesbut only 7% of those
located inrural areas.

Discussion

Thelarge variaion in medical schools production
of generalists has been described in thepagt.” In tha
earlier sudy, 12 schoolsproduced more than one qua-
ter of rural generaligs. Similarly, we found that 17
schools produced more than 25% of the 5,814 rural gen-
eraligs We also found that of 545 rurd female family
physicians and general practitioners, more than 25%
graduaed from the 25 schoolsat thetop of thelist that
ranked schools by production of such graduates. The
few high producesof rural female family physicians
and general practitioners were almost all publicly
funded. A few privately funded school s, especially those
inrelatively rural states, appear to recruit many female
studentswho later enter rural practice. Admittedly, the
distinction between public and private medical schools
issomewha arbitrary, with public ingitutions relying

Tablel
(continued)
Graduaes: Graduates:
AMA-listed AMA-listed
Total # of Male Rural Female Rural
Sate Medicd School Ownership Listed Graduates FPs and GPs FPs and GPs
# % # %
West Virginia Marshdl University Public 173 6 35 2 12
West Virginia University Public 294 14 438 4 14
Wisconsin Medicd College of Wisconsin Private 668 8 12 3 04
University of Wisconsin Public 517 19 37 1 21
Mean 442 1 27 4 11
Minimum 90 0 00 0 00
Median 421 7 17 3 07
75th percentile 548 16 37 6 14
Maximum 1,040 65 15.7 27 44
Totals 53,960 1,349 545

“Graduates’ meansindividuals who ever graduated from the listed medical school and met criteria for inclusion in the study.

FP—family physician
GP—general prectitioner

*  Numbersin top quartile for production of female generdists are shown in bold.
** Medicd College of Pennsylvania and Hahnemann School of Medicine have since merged to fomAllegheny University Health Sciences Center
*** For analysis purposes, these schools were considered publicly funded, since they receive statefunds.
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heavily on privatefundsand viceversa. Urbanmedical
schoals, private medicd schoadls, and many publicly
funded schoolsproduced few rural femalefamily phy-
sicians and general praditioners. Many schools have
missions focused on producing physicians for the un-
derserved. If that misson has an urban rathe than a
rural emphass, the school would likely have alower
rank in this study.

Thelargest producersof rural family physiciansand
general practitioners tended to be schoolsin the mid-
section of the United States. Schoolsin the most south-
ern states and some midwestern states produced rurd
family physcian and general practitioner graduate
populations that were predominantly male, while
schools on the coastal regions tended to produce more
gender-balanced groups of rural generalist graduates.
Thispattern mirrorsdatareported elsewhere and cited
in the Council on Graduate Medical Education 10th
Report,® showingwideregional variationsin rural male-
to-female generaligt ratiosin 1997. These ratios were
highest in southern states, midwestern sates, 1daho, and
Utah.

Limitations

There are several limitationsin this study. Although
based onalarge number of physicians, thisstudy does
not include data on allopathic physicians not listed in
the AMA maderfile. Osteopathic physicianswerealso
excluded. Thus, the data ae not complete. However,
the database contains the majority of allopathic phys-
cians, and the digribution of physicians within this
database likely provides a representative reflection of
the US geographic distribution of recently graduated
family physiciansand general practitioners, notintrain-
ing, by gender and medicd school. Theranksof medi-
cal schools could be quite different with the incluson
of even afew additional graduates, though weassume
that if the AMA database were more complete, the
rankings among schools would likely reman smilar.

Graduates who were practicing in the Didrict of
Columbia(DC) inOctober of 1996 were excluded from
the analyses. Those practicing in DC are all urban, so
thebiasisto show themedicd schoolsasdightly more
rural than they would be if DC wereincluded.

Because the most recent cohort of graduates was
analyzed to makethe study relevant to the most recent
changes in medical school production, many of the
study period graduatesweredtill intheir residency train-
ing in 199. It seemsthat the net influence of thison
thestudy resultsisto biasthefindingstoward showing
that the medical schodsare produdnghigher percent-
ages of generaligsthan will be trueat a later point in
time. This is because medicd school graduates who
specialize spend more time in resdencies and there-
fore are more likely not to be included in this study’s
analyses. The resident exclusion probably has little
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influence on the relative generalist female and male
results.

Thispaper also doesnot addressretentionor migra-
tion of physicians. (Few studies have; see West et al*®
for an example.) We also did not explore the entire
spectrum of rural female geneaalists because we ex-
cluded osteopath physicians, physcian assistants,
and nurse practitioners, the mgority of whom are gen-
eraligs.

The database does not include information about
whether phys cianswork full-time or part-time. Because
femde phydcians arerelatively more likdy than their
male counterparts to work part-time” the gatigticsin
this study may overestimate the avalability of female
physiciansinrural areas.

The database does not distinguish between general
practitioners(withlessresidency-basedtraining or train-
ing obtained prior to the creation of family practiceas
aboard-certified specialty) andfamily physicians. Thus,
thefamily physiciarn/general practitioner classification,
though heterogeneous, represents the most general of
medical specialtiesandthe one maost likely to serverurd
populdions.

Finally, we used the listed address to infer a rural
pradice location. It is likely that some, if not many,
physicianslist arurd address that may represent their
place of resdence, while they work inan urban prac-
tice. However, the converse could also be true. Thus,
the meaning of the address variable is somewhat am-
biguous.

Conclusons

Theissues of oorrelation of gender and geography
in career pathways should not be overlooked. As the
percentage of womeninmedical trainingincreases, the
relative underrepresentation of women pradicing in
rural areas may exacerbate physician shortages, espe-
cialyinremoterural areas. Inaddition, local shortages
of femde physicians in rural aress may compromise
somefemde patients willingnessto seek medical care,
especialy for such services as prevention,*® and will,
at thevery leadt, limit the choicesavailabletobothmale
and female rurd patients.

Mosg of the schoadls produdng high numbers and
percentagesof rural physiciansare publicly funded, yet
some private schod's produced significant numbers of
rural female generdist physicians. One explanation may
bethat suchschoolsattract womenwhose career incli-
nationsdiffer somewha fromthose of men orwhofol-
low different career pathways than typical of most
women in medicine. Afew private medical schodlsare
located in relatively rural states like New Hampshire
and Minnesota. Such schools, despite having nonpublic
funding, may offer femae students more exposure to
attractivemodelsof rural practice, thereby influendng
career choices. It isunclear whether patterns of recent
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years will continue. Malical students career prefa-
ences may shift rapidly in response to such influences
astraining program curricula and economic forces. It
isalso possble tha asthe physician-to-population ra-
tio inaeases, rural areas will find it easer to recruit
physicians.

Recruiting and retaining adequate numbers of phy-
sciansfor rurd areasislikely to remain difficult. The
maldistribution cannot be correctedinafew years. But,
taking observed patterns and career influence factors
into account, medical schoolscando moretoadapt their
programsand to produce femal e physicianswho choose
to practicein rural aress.

Policies are needed to dfectively remedy the short-
ageof rural physicians overall and rural female gene-
aligsin particular. Future studiesshouldexploreissues
beyond the scope of this sudy, such as 1) the specific
components of schools admission policies, curricula,
and career advising effortsthat contribute to the pro-
duction of rural generalists of both genders and 2) the
factors motivating female generalists to enter and re-
mainin rural practice.
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