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ABSTRACT Concerns about physician shortages have led policy makers in
the US public and private sectors to advocate for the greater use of nurse
practitioners (NPs). We examined recent changes in demographic,
employment, and earnings characteristics of NPs and the implications of
those changes. In the period 2010–17 the number of NPs in the US more
than doubled from approximately 91,000 to 190,000. This growth
occurred in every US region and was driven by the rapid expansion of
education programs that attracted nurses in the Millennial generation.
Employment was concentrated in hospitals, physician offices, and
outpatient care centers, and inflation-adjusted earnings grew by
5.5 percent over this period. The pronounced growth in the number of
NPs has reduced the size of the registered nurse (RN) workforce by up to
80,000 nationwide. In the future, hospitals must innovate and test
creative ideas to replace RNs who have left their positions to become NPs,
and educators must be alert for signs of falling earnings that may signal
the excess production of NPs.

T
he US nurse workforce is changing
in several profoundways. Themore
than one million baby-boom regis-
tered nurses (RNs) arewell on their
way to retirement, which creates

difficulties in maintaining adequate staffing
and quality of care in some hospitals and other
organizations that rely on RNs.1 While unexpect-
edly large numbers of people in the Millennial
generation are continuing to become RNs, re-
ducing the chance that large-scale national
shortages will develop, the nurse workforce is
nevertheless facing an experience gap as baby-
boom RNs pass the baton to their Millennial
replacements.2 Still another recent development
in nursing and in how health care is provided in
the US concerns the dramatic increase in the
number of advanced practice RNs, particularly
those who are prepared in the role of nurse prac-
titioner (NP).
The magnitude of this development became

apparent whenwe recently forecast the numbers
of physicians, NPs, and physician assistants
(PAs) through 2030 and noted how health care
delivery is likely to be affected by the rising num-
bers ofNPs andPAs.3 That forecast indicated that
in each year between2016 and2030, thenumber
of NPs practicing in the US is expected to grow
6.8 percent—much faster than the projected in-
crease in the number of physicians (1.1 percent)
andPAs (4.3 percent). The growth in thenumber
of NPs is driven by a remarkable expansion in
the number of NP educational programs (from
356 in 2010 to 467 in 2017), which collectively
now graduate nearly as many new NPs as medi-
cal schools do physicians each year.4–6 Recent
growth may also be fueled by a reduction in
the lengthof timebetweenRNandNPeducation,
which averaged 8.2 years in 2008.7

The sharp increase in NP supply has implica-
tions for health care delivery, both in the mix of
physicians, NPs, and PAs who provide primary
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and specialty care and for the RN workforce—as
most NPs practice as RNs before completing
their education to become an NP. Our previous
analysis of the NP workforce was limited to as-
sessing its size and future growth relative to the
physician and PA workforces. In contrast, this
article characterizes in detail the recent growth
of the NP workforce. Specifically, we examined
national and regional dimensions of the increas-
ing supply of NPs, focusing on the types of set-
tings that employ them.We also describe recent
trends in NPs’ earnings, age, and distribution
across the geographic regions of the country,
as well as how the rapid growth of NPs has likely
affected some employers of RNs.

Study Data And Methods
Data Our data were obtained from the Census
Bureau’s American Community Survey (ACS) via
single-year files obtained through the Integrated
Public Use Microdata Series. The survey first
identified NPs, nurse anesthetists, and nurse-
midwives in 2010, but it ultimately grouped
nurse-midwives with NPs in its public release
files because of the small numbers of nurse-
midwives. As there are roughly twenty times
more NPs than nurse-midwives in the US, for
this analysiswe considered all people in the com-
bined category to beNPs.8,9 The survey identified
1,017 NPs in 2010, 2,001 in 2017, and 10,905 in
the period 2010–17.
Importantly, occupational data from the ACS

categorize respondents’ profession by self-char-
acterization of their work. Consequently, the
survey data will not match supply figures based
on licensure data. For example, the American
Association of Nurse Practitioners identified
240,000 licensed NPs in 2017, a number that
exceeded our estimate based on ACS data—likely
because a substantial portion of NPs either are
not working or are working in a position that
theywould not characterize as “nurse practition-
er,” as other survey data have found.10 We also
examined the supply of physicians (N ¼ 80,649
in 2010–17) and nurses who were not advanced
practice RNs in the ACS data (N ¼ 239,272 in
2010–17).
Methods We defined full-time-equivalent

(FTE) NPs and RNs by dividing each respon-
dent’s usualweekly hoursworked by forty hours.
We used sampling weights provided by the Cen-
sus Bureau to estimate total workforce counts.
Both NPs and RNs were grouped regionally
based on their reported state of residence. The
geographic distribution of NPs according to the
ACS was further validated by comparing counts
of NPs from 2017 published in the Occupational
Employment Statistics (OES) of the Bureau of

Labor Statistics. Earningswere estimated among
respondents who indicated that they worked at
least thirty hours per week.
Limitations Our study had a number of limi-

tations. One was the small number of nurse-
midwives classified as NPs noted above, and an-
other was the possible misclassification of other
people as NPs because of incorrect self-reports.
However, the main limitation was the relatively
small sample size. Standard errors for overall
supply and earnings were estimated to be 2–
3 percent as high as the estimate itself and on
the order of 10 percent as high as the estimates of
supply by region. Although the ability to make
precise inferences was limited in some cases, we
found that the ACS data matched information
from other sources with great precision. For
example, the geographic distribution of NPs
in 2017 across nine US regions very closely
matched that found in the OES (r = 0.97). De-
spite some differences in the measures (for ex-
ample, the OES data exclude self-employed NPs
and do not account for part-time workers), the
percentage of NPs by region differed by nomore
than 2 percentage points for any given region
between the two data sets.

Study Results
The number of FTE NPs in the US more than
doubled (an increase of 109 percent) in the peri-
od 2010–17, from approximately 91,000 to
190,000 (exhibit 1). Over this same period, the
number of RNs who were not advanced practice
RNs grew 22 percent (from roughly 2.5 million
to 3.0 million), and the total number of physi-
cians grew 9 percent (from roughly 870,000 to
950,000) (see the online appendix).11 Real (that
is, inflation-adjusted) earnings forNPs alsogrew
5.5 percent over this period (exhibit 1), which
suggests that demand continues to increase
overall. In all years, fewer than 1 percent of
NPs were unemployed (data not shown).
Thedramatic growth in theNPworkforce from

2010 to 2017 reflects extremely rapid growth in
entry into NP programs (NP graduates more
than tripled from 2006–07 to 2016–17), particu-
larly among younger RNs. In 2010 baby boomers
ages50–54madeup the largest groupofNPs.But
yearsof rapidentry into theNPworkforce among
Millennial RNs meant that in 2017 the largest
group of NPs were ages 30–34 (exhibit 2).
Growth in the numbers of NPs occurred rela-

tively evenly across employment settings (exhib-
it 3). The number of NPs employed in hospitals,
physician offices, and outpatient care clinics
(which collectively employed 83 percent of NPs
in 2017) grew 116–142 percent.
On average, NPs in all settings enjoyed infla-
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tion-adjusted earnings growth, though growth
in earnings was highest in outpatient care clin-
ics, where employment also grew the fastest.
This suggests growing demand for NPs in these
care delivery settings.
There were also different regional patterns in

growth in the number of NPs (exhibit 4). Across
all nineUS regions the increase in the number of
NPs per capita in 2010–17 varied from49percent
in theSouthAtlantic regiontomore than150per-
cent in the East South Central and West South
Central regions (the states in each region are
listed in the notes to exhibit 4). In 2017 the East
South Central region led the nation in the num-
ber ofNPsper capita, followedbyNewEngland—
which had had the most NPs in 2010. Consistent
with other literature, we also found that NP sup-
ply growth from2010 to 2017was notably slower
in states with restrictive scope-of-practice regu-
lations (100 percent) than in states with full
practice authority for NPs (133 percent) (data
not shown).12,13

The percentage of the RN workforce repre-
sented by NPs grew in all regions from 2010 to
2017, reflecting faster growth in the NP supply
than in the RN supply (exhibit 5).Yet there were
substantial differences across regions. In 2010
the percentages of all RNs who were NPs varied
from just 2.6 percent in the West South Central
region to5.1 percent inNewEngland. In2017 the

region with the smallest share was the South
Atlantic region (5.1 percent) and that with the
largest share was the East South Central region
(8.6 percent). In the latter region nearly one in

Exhibit 1

Number and average annual earnings of full-time-equivalent (FTE) nurse practitioners (NPs)
in the US, 2010–17

SOURCE Authors’ calculations based on data from the American Community Survey. NOTES The earn-
ings data are for survey respondents who worked at least thirty hours per week. The amounts were
adjusted for inflation using the Consumer Price Index for All Urban Consumers and are reported in
2017 dollars.

Exhibit 2

Number of full-time-equivalent nurse practitioners, by age group, 2010 and 2017

SOURCE Authors’ calculations based on data from the American Community Survey.
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10 RNs were NPs. In fact, growth in the number
of NPs in the East South Central region (from
6,844 to 17,801) was large enough to approach
the amount of absolute growth in RN supply in
the region (from 171,231 to 188,819) (data not
shown).

Discussion
Fueled by a rapid increase in the number of grad-
uates, the size of the NP workforce more than
doubled in just seven years—an unprecedented

rate of growth for a major profession.14 The
growthhasbeenbroadbased across care settings
and accompanied by modest 5.5 percent aggre-
gate real earnings growth from 2010 to 2017.
Strikingly,moreNPs thanphysicianswereadded
to the health care workforce over this period,
although physicians outnumbered NPs ten to
one in 2010.
Overall growth in thenumbers ofNPshas been

particularly rapid in outpatient clinics, a grow-
ing locus of health care delivery, and in the East
SouthCentral region,which surpassedNewEng-

Exhibit 3

Number and average earnings of full-time-equivalent nurse practitioners (NPs), by employment setting, 2010 and 2017

Number Average earnings ($)

Employment setting 2010 2017 Growth (%) 2010 2017 Growth (%)
Hospitals 34,616 74,642 116 98,269 101,243 3
Physician offices 21,844 48,942 124 87,443 90,475 3
Outpatient care centers 13,612 32,967 142 86,565 94,560 9
Other 19,244 32,122 67 80,935 88,176 9

SOURCE Authors’ calculations based on data from the American Community Survey. NOTES Earnings data are for survey respondents
who worked at least thirty hours per week. Amounts were adjusted for inflation using the Consumer Price Index for All Urban Consumers and
are reported in 2017 dollars. Hospitals, physician offices, and outpatient care centers are the most common employment settings for NPs.
The next two most common settings were colleges and universities and nursing facilities, where the number of NPs grew 183 percent and
127 percent, respectively.

Exhibit 4

Number of full-time-equivalent nurse practitioners per 10,000 residents, by US region, 2010 and 2017

SOURCE Authors’ calculations based on data from the American Community Survey. NOTES New England includes CT, MA, ME, NH, RI,
and VT. The Mid-Atlantic region includes NJ, NY, and PA. The East North Central region includes IL, IN, MI, OH, and WI. The West North
Central region includes IA, KS, MN, MO, NE, ND, and SD. The South Atlantic region includes DE, DC, FL, GA, MD, NC, SC, VA, and WV. The
East South Central region includes AL, KY, MS, and TN. The West South Central region includes AR, LA, OK, and TX. The Mountain region
includes AZ, CO, ID, MT, NV, NM, UT, and WY. The Pacific region includes AK, CA, HI, OR, and WA.
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land to have the highest density ofNPs per capita
in the US in 2017. It is unclear whether the rapid
growth in some regions was driven by differenc-
es in demand for NPs, the supply of new gradu-
ates, scope-of-practice laws, or other factors.
When RNs become advanced practice RNs and

practice in the role of NP, their contribution to
thehealth caredelivery system typically changes.
Most RNs work in inpatient hospital settings,
whereas the majority of NPs practice in primary
care—typically in ambulatory care practices,
where they collaborate with physicians, PAs,
and other professionals.10 Thus, when RNs be-
comeNPs, this can lead to a net shift of labor out
of the acute hospital setting. As noted above, in
the East South Central region, for example, the
number of RNs grew 10 percent, while the num-
ber of NPs grew 160 percent. Had the number of
NPs also grown by 10 percent, there would have
been roughly 10,000 (6 percent)more RNs prac-
ticing in the region than was the case (although
this may overstate the true reduction in the RN
workforce because some nursing students never
intend to work for long as an RN but rather seek
an educational path directly toward becoming an
NP). Across all nine US regions, the reduction in
the supply of RNs resulting from the relatively
faster growth of the NP workforce suggests that
there were up to 80,000 fewer RNs than would
have otherwise have been the case—a conse-
quence described in more detail below.

Implications
This acceleration in the number of NPs has nu-
merous implications for the provision of health
care in theUS, someofwhichhavebeenexplored
elsewhere.1 Most obvious and direct is that more
care will be provided by NPs: There are projected
to be two NPs for every five physicians in 2030,
compared to less than oneNPper five physicians
in 2016. The Medicare Payment Advisory Com-
mission has reported that the share of all Medi-
care evaluation and management office visits
that were billed by NPs and PAs grew from
4.6 percent in 2010 to 12.3 percent in 2017,while
the share of beneficiaries who received at least
one service billed by an NP grew from 16 percent
to34percent—withmostof this growthdrivenby
increased visits billed by NPs.15 Though some of
the increase in patients’ use of NPs occurs under
physician supervision, differences in training,
philosophy, efficacy, and approach toward pa-
tient care across different types of providers will
be reflected throughout the health care systemas
the number of NPs continues to increase.
Beyond this change, one implication that has

been relatively unexplored in the literature, but
that is a frequent topic among hospital chief
nursing executives, has to do with the fact that
new RN graduates seem to be increasingly leav-
ing hospital positions after only one or two years
(during which time they acquire clinical experi-
ence) to begin a master’s degree or a doctor of

Exhibit 5

Percent of all full-time-equivalent registered nurses who were nurse practitioners, by US region, 2010 and 2017

SOURCE Authors’ calculations based on data from the American Community Survey. NOTE The states in each region are listed in the
notes to exhibit 4.
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nursing practice program.16 While some of these
RNs continue to work part time, others need to
be replaced.Our analysis that showed thegrowth
of the NP workforce outpacing that of the RN
workforce is aligned with these observations.
While it is unlikely that the increase inNPswill

lead to such a reduction in RNs that hospitals
face a deep and prolonged shortage of RNs, it
could add toRNstaffing tensions that are already
high in many parts of the country. For example,
an analysis of the impact of legislated staffing
ratios in Massachusetts found that meeting
the ratios would require an additional 2,286
RNs, representing roughly 2.8percent of current
statewide supply, and would lead to significant
difficulty on the part of hospitals in finding these
RNs and an estimated annual cost of $646 mil-
lion.17 This is similar in magnitude to the esti-
mated nationwide reduction in the RN supply
(up to 80,000 RNs, or 2.6 percent) that has
resulted from the rapid growth in the NP
workforce.
As noted above, because NPs aremore likely to

work in ambulatory care settings, compared to
nurses who are not advanced practice RNs, this
speedy RN-to-NP conversion entails a net trans-
fer of providers away from hospital settings to
ambulatory care settings. While this change is
consistent with policy efforts to shift care out
of more intensive settings, the mechanism de-
scribed above does not necessarily accomplish
this goal if the geographic areas inwhichRNs are
shifting from acute hospital care to ambulatory
care happen to be areas in need of more acute
care providers.
Another implication of the recent growth of

theNPworkforce is the possibility that toomany
NPs are being produced relative to demand. In
fact, the Health Resources and Services Admin-
istration projected a significant surplus of pri-
mary care NPs by 2025, suggesting that NP sup-
ply would exceed demand by 62 percent.18 An
indicator of too-rapid growth is a depression
of NP earnings. If earnings fall, then this could
lead to fewer RNs seeking to become NPs and a
reduction in the growth of the NP supply.
It should be kept in mind that the Health

Resources and Services Administration’s analy-
sis did not fully account for the overlapping roles
of NPs and physicians in meeting the growing
demand for primary care—particularly due to
population aging (that is, “surplus”NPswill pro-
vide care to patients who would otherwise be
cared for by physicians, thus making up for
the scarcity of primary care physicians). The

fact that inflation-adjusted earnings of NPs in-
creased while unemployment remained very low
suggest that NPs continue to be in demand.
Should a surplus of NPs develop in the future,
it is reasonable to expect rising unemployment
of and falling earnings for NPs and to see more
NPs employed in positions and providing nurs-
ing services that would otherwise be filled or
provided by RNs.
A final issue associated with the unprecedent-

ed growth of theNPworkforce concerns changes
in the delivery of NP education.When the baby-
boom generation was becoming nurses, it was
typical for RNs to obtain their NP education in
programs that provided in-person lectures and
extensive hands-on clinical experience and
training. Over the past fifteen years, however,
many of these programs have adopted distance
learning and online education formats, some of
which are completed by RNs immediately or very
shortly after they completed their initial RN ed-
ucation (as evidenced by the changing age dis-
tribution ofNPs shown in exhibit 2).19 According
to data from the American Association of Col-
leges of Nursing, 175 of the 376 NP education
programs are offered mostly online (52 are of-
fered completely online).20 Studies are needed to
assess the effectiveness of different modes of
delivering NP education.

Conclusion
The period 2010–17 was characterized by both
significant policy activity related to increasing
the prominence of and investment in primary
care and continued stagnation in the primary
care and rural physician workforces. In this pe-
riod the number of NPs more than doubled—
which has helped fill critical gaps in health care
delivery systems nationwide.21 As NPs continue
to expand their profile in health care organiza-
tions and achieve greater prominence within the
health care workforce, the potential loss of RNs
to the NPworkforce is likely to continue to cause
employment ripples, particularly in acute care
settings. Thus, even in an era of strong RNwork-
force growth fueled by Millennials in particular,
hospitals must innovate and test creative solu-
tions to contend with tight or fluctuating RN
staffing—as they have during past disruptions
in their RN labor supply. Meanwhile, research-
ers should monitor and assess any signs of over-
supply and differences in NPs’ effectiveness and
quality of care by level and type of educational
preparation. ▪
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Peter Buerhaus presented two slides of
preliminary results at a meeting of the
American Association of Nurse Leaders
in San Diego, California, April 13, 2019.
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NOTES

1 Buerhaus P, Auerbach D, Staiger D.
How should we prepare for the wave
of retiring baby boomer nurses?
Health Affairs Blog [blog on the In-
ternet]. 2017 May 3 [cited 2019 Nov
26]. Available from: https://www
.healthaffairs.org/do/10.1377/
hblog20170503.059894/full/

2 Auerbach DI, Buerhaus PI, Staiger
DO. Millennials almost twice as
likely to be registered nurses as baby
boomers were. Health Aff
(Millwood). 2017;36(10):1804–7.

3 Auerbach DI, Staiger DO, Buerhaus
PI. Growing ranks of advanced
practice clinicians—implications for
the physician workforce. N Engl J
Med. 2018;378(25):2358–60.

4 Henry J. Kaiser Family Foundation.
State health facts: total number of
medical school graduates [Internet].
San Francisco (CA): KFF; 2018 [cited
2019 Nov 26]. Available from:
https://www.kff.org/other/state-
indicator/total-medical-school-
graduates

5 American Association of Nurse
Practitioners. NP fact sheet [Inter-
net]. Austin (TX): AANP [last up-
dated 2019 Aug; cited 2019 Nov 26].
Available from: https://www.aanp
.org/about/all-about-nps/np-fact-
sheet

6 Salsberg E. Changes in the pipeline
of new NPs and RNs: implications
for health care delivery and educa-
tional capacity. Health Affairs Blog
[blog on the Internet]. 2018 Jun 5
[cited 2019 Nov 26]. Available from:
https://www.healthaffairs.org/do/
10.1377/hblog20180524.993081/
full/

7 Health Resources and Services Ad-
ministration. The registered nurse
population: findings from the 2008
National Sample Survey of Regis-
tered Nurses [Internet]. Rockville
(MD): HRSA; 2010 Sep [cited 2019
Dec 11]. Available from: https://
bhw.hrsa.gov/sites/default/files/
bhw/nchwa/rnsurveyfinal.pdf

8 American College of Nurse-

Midwives. Essential facts about
midwives [Internet]. Silver Spring
(MD): The College; [updated 2019
May; cited 2019 Nov 26]. (Fact
Sheet). Available from: https://
www.midwife.org/acnm/files/
cclibraryfiles/filename/
000000007531/EssentialFacts
AboutMidwives-UPDATED.pdf

9 Bureau of Labor Statistics. Occupa-
tional Employment Statistics: occu-
pational employment and wages,
May 2017: 29-1161 nurse midwives
[Internet]. Washington (DC): BLS;
[last modified 2018 Mar 30; cited
2019 Nov 26]. Available from:
https://www.bls.gov/oes/2017/
may/oes291161.htm

10 Health Resources and Services Ad-
ministration. Highlights from the
2012 National Sample Survey of
Nurse Practitioners [Internet].
Rockville (MD): HRSA; 2014 [cited
2019 Nov 26]. Available from:
https://bhw.hrsa.gov/sites/default/
files/bhw/nchwa/npsurvey
highlights.pdf

11 To access the appendix, click on the
Details tab of the article online.

12 The states that give NPs full practice
authority are AK, AZ, AR, CO, DC,
ID, IN, IA, KS, KY, LA, ME, MN, MS,
MT, NH, NJ, NM, OR, PA, WA, WI,
WV, and WY. The states that restrict
their scope of practice are AL, CA,
DE, FL, GA, IL, MA, MI, MO, NY,
NC, OH, OK, SC, TN, TX, UT, and
VA. Other states are omitted because
of status changes or intermediate
status during the study period.

13 Kuo YF, Loresto FL Jr, Rounds LR,
Goodwin JS. States with the least
restrictive regulations experienced
the largest increase in patients seen
by nurse practitioners. Health Aff
(Millwood). 2013;32(7):1236–43.

14 Torpey E. The 2006–16 projections:
how did fast-growing occupations
fare? [Internet]. Washington (DC):
Bureau of Labor Statistics; 2019 Feb
[cited 2019 Nov 26]. Available from:
https://www.bls.gov/careeroutlook/

2019/data-on-display/projections-
evaluation.htm?view_full

15 Medicare Payment Advisory Com-
mission. Report to the Congress:
Medicare and the health care deliv-
ery system [Internet]. Washington
(DC): MedPAC; 2019 Jun [cited 2019
Nov 26]. Available from: http://
medpac.gov/docs/default-source/
reports/jun19_medpac_reportto
congress_sec.pdf

16 Kennedy MS. Nurses at the
bedside—who will be left to care? Am
J Nurs. 2018;118(2):7.

17 Massachusetts Health Policy Com-
mission. Mandated nurse-to-patient
staffing ratios in Massachusetts
[Internet]. Boston (MA): The Com-
mission; [last updated 2018 Oct 15;
cited 2019 Nov 26]. Available from:
https://www.mass.gov/files/
documents/2018/10/16/NSR%20
Cost%20Impact%20Analysis_final
%202.pdf

18 Health Resources and Services Ad-
ministration. National and regional
projections of supply and demand
for primary care practitioners: 2013–
2025 [Internet]. Rockville (MD):
HRSA; 2016 Nov [cited 2019 Nov
26]. Available from: https://bhw
.hrsa.gov/sites/default/files/bhw/
health-workforce-analysis/research/
projections/primary-care-national-
projections2013-2025.pdf

19 Blegen MA, Spector N, Lynn MR,
Barnsteiner J, Ulrich BT. Newly li-
censed RN retention: hospital and
nurse characteristics. J Nurs Adm.
2017;47(10):508–14.

20 American Association of Colleges of
Nursing. 2018–2019 enrollment and
graduations in baccalaureate and
graduate programs in nursing.
Washington (DC): AACN; 2019. Ta-
ble 4b, Types of nursing programs
and level of distance education of-
fered. p. 16.

21 Skinner L, Staiger DO, Auerbach DI,
Buerhaus PI. Implications of an ag-
ing rural physician workforce. N
Engl J Med. 2019;381(4):299–301.

February 2020 39:2 Health Affairs 279
Downloaded from HealthAffairs.org on April 16, 2023.

Copyright Project HOPE—The People-to-People Health Foundation, Inc.
For personal use only. All rights reserved. Reuse permissions at HealthAffairs.org.


