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however, would increase consum-
er confidence in supplements in
general, helping all legitimate
companies, and would preserve
incentives for research into high-
ly concentrated CBD and other
chemicals with botanical origins.

While not perfect, such a com-
promise would have
something to offer
farmers, manufac-
turers, consumers,
cannabis enthusiasts, and health
care professionals. Whatever its
health benefits turn out to be,
CBD could well prove to have

beneficial effects for the safety
of all supplements and foods in
the United States.
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ural areas in the United

States suffer disproportion-
ately from inadequate access to
health care. In 2018, according
to the Health Resources and Ser-
vices Administration (HRSA), 66%
of Health Professional Shortage
Areas for primary care and 62%
of those for mental health were
located in rural or partially rural
areas of the country. Although
there is disagreement about the
adequacy of the overall physician
supply, there is little disagree-
ment that the uneven distribu-
tion of physicians presents serious
access problems in many rural
areas. Limited access to physi-
cians can reduce access to pre-
ventive care and exacerbate unmet
health needs, leading to costly
hospitalizations and poor health
status.

Despite concerns about the
number of physicians practicing
in rural areas who are nearing
retirement age, very little is known
about the implications of an ag-

ing rural physician workforce for
future physician supply in these
areas. Maintaining physician sup-
ply in rural areas has important
equity implications, given that, as
compared with more urban pop-
ulations, rural residents are likely
to be older and poorer, are more
commonly uninsured, and have
lower life expectancy.

We used data on physician age
and location from the U.S. Cen-
sus to establish recent trends in
the age distribution of rural phy-
sicians and used this informa-
tion to forecast workforce growth
through 2030. Our primary data
originate from the American Com-
munity Survey (ACS) Public Use
Microdata Sample (PUMS) con-
ducted by the U.S. Bureau of the
Census, which collects informa-
tion on respondents’ occupation,
hours worked, age, and location
of residence.! We used data on
all physicians 28 to 74 years of
age from the 2005 to 2017 ACS
surveys and similar information
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from the 2000 Census 5% sam-
ple (n=153,822) and converted
these counts to full-time equiva-
lents (FTEs).

We used the HRSA approach to
identify rural residence,” assigning
physicians rural status (n=14,076)
if their household was in a Public
Use Microdata Area (PUMA) in
which the majority of the popu-
lation lives in a nonmetropolitan
area. U.S. population size was
calculated using Census data strat-
ified into rural and urban areas,
and estimates of the rural popu-
lation after 2017 were based on a
United Nations growth forecast.
We projected the number of physi-
cians through 2030 using our fore-
cast model (described by Buerhaus
et al.?), which takes into account
life-cycle workforce-participation
patterns associated with age (age
effects) and differences among
birth cohorts in entry into the
profession (cohort effects).

From 2000 to 2017, the age dis-
tribution of rural physicians shift-
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ed dramatically (see bar graph).
While the total number of rural
physicians grew only 3% (from
about 61,000 in 2000 to 62,700
in 2017), the number of physi-
cians under 50 years of age living
in rural areas decreased by 25%
(from 39,200 in 2000 to 29,600 in
2017). As the number of younger
physicians entering rural practice
has declined, the rural physician

workforce has grayed. By 2017,
more than half of rural physi-
cians were at least 50 years old,
and more than a quarter were at
least 60. In contrast, the number
of urban physicians under 50 grew
12% from 2000 to 2017, and in
2017 only 39% of urban physi-
cians were 50 years of age or old-
er and only 18% were at least 60.

These demographic shifts have
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important implications for the fu-
ture. We used our model, which
accounts for these cohort and ag-
ing trends, to forecast the num-
ber of rural physician FTEs per
10,000 population through 2030.
As a benchmark, the number of
FTE physicians nationally has re-
mained around 27 per 10,000 pop-
ulation for the past decade. The
line graph shows actual FTEs per
10,000 population in rural areas
from 2000 to 2017 and our fore-
cast for 2018 to 2030, both over-
all and by age (<45 years and 245
years).

The size of the workforce held
relatively steady at about 12 phy-
sicians per 10,000 population in
rural areas from 2000 to 2017,
but it is forecast to decrease by
23% by 2030 (from 12.2 physi-
cians per 10,000 in 2017 to 9.4
per 10,000 in 2030). Nearly all the
forecasted decline comes from a
reduction in the number of rural
physicians 45 years of age or old-
er, since a large proportion of
this group will retire by 2030
and be replaced by the smaller
cohorts currently in their 30s. In
contrast, we forecast a fairly sta-
ble supply of younger physicians
under 45 years of age.

The supply of nonrural phy-
sicians is projected to remain
steady at 29.6 per 10,000 popu-
lation by 2030, just below the
rate of 30.7 in 2017. Thus, we proj-
ect that the large existing dispar-
ities in physician supply between
rural and nonrural areas will wid-
en through 2030.

Because HRSA’s method of
identifying rural physicians in the
Census may misclassify some ur-
ban physicians as having a rural
residence, we reproduced our
analysis using an alternative defi-
nition based on physicians living
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in PUMAs that contained no met-
ropolitan areas. The forecasted de-
cline in rural physicians is some-
what larger when we use this
more restrictive definition.

Despite decades of private- and
public-sector initiatives aimed at
increasing physician supply in ru-
ral areas, these projections of the
rural physician supply are trou-
bling. In 2030, residents of rural
areas will have access to one third
as many physicians per capita as
their suburban and urban counter-
parts will. Yet rural residents are
likely to be older, poorer, and in
worse health than city dwellers,
with a lower life expectancy, and
they are more likely to be unin-
sured.*

This confluence of the grow-
ing health care needs of rural
populations and the dwindling of
the rural physician workforce sug-
gests that policy actions should
be taken as soon as possible
rather than after the inevitable
crisis occurs. Although physician
loan repayment, expansion of the
national health service corps,
medical school grants for recruit-
ing and providing focused train-
ing and experiences to students
who are likely to practice in un-
derserved rural communities, and
funding of rural teaching clinics
are all helpful, in their current
incarnations such efforts are un-
likely to narrow care delivery gaps.
Though these initiatives may have
resulted in a slower decline in ru-
ral physician supply than would
otherwise have occurred, they do
not appear to have yielded even a
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stabilization of that supply. Fur-
thermore, the greater the short-
fall in the rural physician work-
force, the harder it may be to
attract new physicians to assume
the greater patient workload.

Breaking this potential vicious
cycle requires additional strategies,
including expansion of graduate
medical education programs in
rural hospitals and higher pay-
ments for physicians in rural
areas to account for the higher
average cost of providing care in
low-volume areas, which could
influence some physicians, who
might otherwise avoid these
areas, to practice in them. Access
to care could be improved by ex-
panding the use of mobile health
vans equipped with diagnostic
and treatment technology and by
policymakers acting with greater
urgency to overcome barriers that
have slowed adoption of tele-
health services.

Policymakers can also explore
the possibilities offered by the
rapidly growing nurse practitioner
(NP) workforce. Not only are the
percentages of NPs training in
primary care and practicing in
rural areas higher than those of
physicians, but a growing body
of studies confirms the high qual-
ity and cost-effectiveness of care
provided by NPs and their great-
er propensity to serve vulnerable
populations.> Medical schools,
graduate medical education pro-
grams, teaching hospitals, clinics,
and other sites training primary
care clinicians, particularly those
located near rural populations,
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could work with NP education
programs to explicitly capitalize
on the greater likelihood of NPs
practicing in rural areas, to cre-
ate NP residency programs in ru-
ral health, and to develop pro-
grams that make it easy for rural
NPs to consult with physicians
and rural health specialists. In-
novative strategies such as these
will be needed to forestall the
growing disparities in access to
health care that we project are
on the horizon for the rural pop-
ulation.
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