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Background: With looming provider shortages and increased demand for health
care, many states are looking for low-cost ways to alleviate the shortages.
Purpose: The purpose of this study was to assess the economic impact of less
restrictive regulations for advanced practice registered nurses (APRNs) in North
Carolina. ‘

Method: We use economic impact analysis to demonstrate the economic impacts
of making state scope-of-practice regulations on APRNs less restrictive in North
Carolina. Outcomes include economic output, value-added, payroll compensa-
ton, employment, and tax revenue for North Carolina and for various
subregions.

Discussion: If North Carolina adopted the same approach to APRN regulation as
the least restrictive states, its economy will benefit from substantial increases in
economic output and employment. The state will also see increases in tax
revenue.

Conclusions: In addition to substantially shrinking the size of projected physician
shortages, allowing full scope-of-practice for APRNs will bring significant eco-
nomic benefits to the state of North Carolina. Our analysis should be helpful to
policy makers considering ways to deal with provider shortages.

Cite this article: Conover, C., & Richards, R. (2015, OCTOBER). Economic benefits of less restrictive regu-
lation of advanced practice nurses in North Carolina. Nursing Outlook, 63(5), 585-592. http://dx.doi.org/
10.1016/j.outlook.2015.05.009. -

As the Affordable Care Act (ACA) is implemented and
health insurance coverage increases, demand for
health care services is projected to increase by 2% or 3%
(Huang & Finegold, 2013). However, a looming shortage
of primary care practitioners (Health Resources and
Services Administration, 2013) threatens to constrain
access and raise prices, potentially counteracting
recent favorable trends in those areas. More detailed
analyses also find that certain areas and populations
will be affected more severely by these shortages
(Huang & Finegold, 2013). Various observers have

suggested that greater reliance on advanced practice
registered nurses (APRNs) potentially offers a “quicker,
better, cheaper” alternative to addressing such short-
ages (Bodenheimer & Smith, 2013). Doing so could also
have important economic benefits. In this article, we
show the potential of one particular health reform
policy already undertaken in some states to signifi-
cantly reduce the supply shortage and boost state
economies, less restrictive regulation of APRNs.
APRNSs are a critical component of the health care
system, making a vital contribution to the health of
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the communities in which they practice. APRNs
include nurse practitioners (NPs), certified registered
nurse anesthetists, certified nurse midwives (CNMs),
and clinical nurse specialists. These practitioners
provide patient care in a broad range of settings,
including private or group practices in offices and
clinics as well as hospital inpatient and outpatient
settings. Recent research comparing these classes of
APRNs with their medical doctor (MD) counterparts
finds similar and in some cases, better outcomes for
patients of APRNSs relative to MDs (Dierick-van Daele,
Metsemakers, Derckx, Spreeuwenberg, & Vrijhoef,
2009; Newhouse et al., 2011). APRNs also play a vital
role in state and local economies. Like other profes-
sional workers, APRNs often create jobs in addition to
their own, purchase goods and services, and create
tax revenues for their communities and states. Using
a novel methodological approach, we examine the
economic impacts of changing the regulatory envi-
ronment surrounding APRNSs in a specific state, North
Carolina. Our hope is that other states might find this
approach useful in assessing the potential benefits of
reducing the barriers to independent practice of
APRNSs.

Background

APRNs have a demographic and practice profile that
differs from physicians in a number of ways.
Compared with primary care physicians, primary care
NPs tend to practice more in rural and urban areas,
make less money, and treat more patients from
vulnerable populations such as the uninsured and
racial/ethnic minorities. Practices employing primary
care NPs, with or without a physician supervisor, tend
to accept new patients on Medicare or Medicaid more
frequently (Buerhaus, DesRoches, Dittus, & Donelan,
2014; DesRoches et al, 2013). Although physicians
and NPs disagree on their respective roles in delivering
care (Donelan, DesRoches, Dittus, & Buerhaus, 2013),
the two groups seem to have comparative advantages
in reaching somewhat different patient populations
and support for increased health system utilization of
NPs and APRNs in general has grown in recent years
(Bodenheimer & Smith, 2013).

APRNs seem to have an advantage over physicians
in terms of cost. For all four types of APRNs discussed
in this report, the cost of education/training is sub-
stantially less than that of training for physicians
(American Association of Nurse Practitioners, 2010;
Hogan, Seifert, Moore, & Simonson, 2010). Wage ‘and
reimbursement costs also tend to be significantly lower
for APRNSs. According to the Bureau of Labor Statistics
(2014), in May 2013, the annual average wages
(excluding fringe benefits) for NPs in North Carolina
were $94,910, which is half the equivalent figure re-
ported for physicians in family or general practice
($192,140) or pediatricians ($192,330). The annual

average wage for CNMs was $85,460, which is 40% of
the amount for Obstetrician-Gynecologists ($213,250).
The same pattern holds for other types of APRNs and
their physician counterparts according to the best
available data (Hogan et al., 2010).

Medicare has reimbursed NPs at slightly lower rates
than physicians (American Association of Nurse
Practitioners, 2010). Certified registered nurse anes-
thetists and CNMs are reimbursed at the same rate as
physicians for Medicare Part B, although Medicaid
plans often reimburse these practitioners at lower
rates. Some other third party payers can and do pay
APRNSs less than physicians for the equivalent services,
However, the payment rates vary considerably across
payers. For anesthesia providers, for example, the
Medicare payment rate is 58% lower than the amount
paid by private insurers (Hogan et al., 2010), whereas
that for Medicaid is 70% lower. Thus, from a social
point of view, there unequivocally is a savings when-
ever an APRN substitutes for a physician.

APRNs and their patients tend to use fewer other
medical resources, such as emergency department
visits and cesarean sections, than physicians do
(Newhouse et al., 2011). Advanced nurses also tend fo
be associated with reductions in lost work time for
injured workers (Sears, Wickizer, Franklin, Cheadle, &
Berkowitz, 2008) and lower hospitalization rates
(Konetzka, Spector, & Limcangco, 2008; National
Association of Clinical Nurse Specialists, 2013). In gen-
eral, greater utilization of APRNs tends to lead to lower
medical costs (Eibner, Hussey, Ridgely, & McGlynn,
2009; Kleiner, Marier, Park, & Wing, 2014; Office of
Technology Assessment, 1981; Perryman Group, 2012).

Many studies examining the looming provider
shortfall suggest that nonphysician clinicians, such as
physician assistants and APRNs, could help alleviate
the shortage. Indeed, APRNs and physicians have been
shown to be reasonably close substitutes (Dierick-van
Daele et al., 2009). It follows, then, that policy makers
interested in avoiding these dire physician shortages
may consider policies that encourage APRN and other
provider activity.

Some states require APRNs to collaborate with
licensed physicians in diagnosing and treating patients
and prescribing medications. Such restrictive state
scope-of-practice regulations (SSoPRs) have been
shown to decrease the number of practicing APRNs
(Declercq, Paine, Simmes, & DeJoseph, 1998; Reagan &
Salsberry, 2013; Sekscenski, Sansom, Bazell, Salmon,
& Mullan, 1994) and enrollment in APRN training pro-
grams (Kalist & Spurr, 2004). These findings indicate
that one way to reduce a shortage of medical care is to
remove burdensome restrictions on APRNs, allowing
them to practice to the full extent of their training

The literature is mixed on whether removing these
restrictions on APRNs is associated with a reduction in
the supply of physicians. However, many studies find
that lower restrictions on APRNs lead to more physi-
cians (Declercq et al., 1998; Sekscenski et al., 1994) and
more physician hours worked (Kleiner et al, 2014;
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Traczynski & Udalova, 2014). Reducing the restrictions
on APRN independent practice does tend to decrease
physician earnings (Dueker, Jacox, Kalist, & Spurr,
2005; Kleiner et al., 2014), although these findings are
not undisputed (Pittman & Williams, 2012). Most of the
studies showing decreases in physician wages also
report co-occurring increases in APRN wages, with the
Dueker et al. (2005) study as an exception. In terms of
health care utilization, Traczynski and Udalova (2014)
find that fewer restrictions on APRNs lead to more
routine checkups for adults (especially in medically
underserved areas), lower ER utilization, and increased
convenience for patients in terms of scheduling and
practice location. Evidence on the effects of regulations
on health care prices is mixed: regulations requiring
NPs to be supervised by physicians increased the price
of well-child medical exams by 3% to 16% (Kleiner
et al.,, 2014), but regulations on prescriptive authority
have no effect for NPs and Physician Assistants on
amounts paid per visit for either checkups or diag-
nostic/treatment visits (Stange, 2014). Allowing NPs full
practice authority leads to a reduction in costly and
inefficient uses of medical resources such as prevent-
able hospitalizations and readmissions (Oliver,
Pennington, Revelle, & Rantz, 2014). There are widely
varying estimates of potential health system savings
from expanded use of APRNSs, ranging from 0.63% to
1.25% in Massachusetts (Eibner et al., 2009) and to 6.2%
in Texas (Perryman Group, 2012).

Increasing APRN activity appears to be a good way to
foster state economic growth according to previous
studies that have examined the economic impacts of
medical professionals, including APRNs. According to a
repprt by the Lewin Group (2011), office-based physi-
cians nationwide supported $1.4 trillion in economic
output and about 4 millioh jobs. In North Carolina that
year, office-based physician dctivity accounted for
$24.5 billion in economic output and 103,634 jobs (see
Tables 5 and 6 in the Lewin report). These figures
include not only the direct effects of physician activity
(office staff, medical and office supplies purchased,
physician payroll, etc.) but also include the indirect
effects of having more money circulating in the
economy.

A similar methodology has been used to show that
expanded use of APRNs could have similar economic
benefits elsewhere. In Texas, the Perryman Group
(2012) found that efficiency savings of expanded
APRN use in that state would increase total economic
output by slightly more than $16 billion and produce
97,205 permanent jobs in 2012. State and municipal
revenues also would benefit from this activity, with the
state netting $483.9 million in revenues and another
$233.2 million going to municipal governments. This
study also reports effects by regions and metropolitan
statistical areas within the state, revealing substantial
regional variation. We build on this previous research
by conducting an economic impact analysis of the
removal of overly restrictive SSoPRs in North Carolina.

Preliminary Analysis

To conduct our economic impact analysis of removing
restrictive regulation of APRNs in North Carolina, we
first projected changes in the supply of APRNs that
would be expected after altering the state’'s SSoPRs
and changes in demand for APRNs from 2012 to 2019
as a result of both the ACA and of population growth -
and aging. We describe our methods briefly in the
following paragraphs. More details on the metho-
dology, including extensive data tables showing all
our intermediate calculations and assumptions, are
available in a separate online report (Conover &
Richards, 2015).

We analyzed the change in demand for APRNs in
two steps. In both steps, we used a 2012 baseline for
analysis because this is the latest year for which actual
counts of APRNs by county were available through the
North Carolina Health Professions Data System (2014).
The first step was to estimate the increase in baseline
demand that would result “naturally” between 2012
and 2020 due to demographic factors, including popu-
lation growth and changes in demographic character-
istics (age and sex) over that period. Using official state
projections (Office of State Budget and Management,
2014) of these trends, we estimate the combined ef-
fects of population growth and aging will result in a
14.4% increase in health expenditures independent of
any other factors. That is—assuming no change in
current practice patterns—the demand for APRNs (and
other health providers) will rise by 14.4% over the
8 year period examined. This is a conservative estimate
insofar as it does not take into account the effects of
new technology or higher incomes on the demand for
care.

The second step in calculating the increase in de-
mand was to project the increase in baseline demand
that would result from implementation of the Afford-
able Care Act over the same period. The ACA will in-
crease exogenous (federal) spending on medical care in
the state through both federal subsidies provided on
the exchange and new Medicaid spending covered with
federal funds. We first projected both of these figures
assuming that North Carolina does not expand
Medicaid before 2020, representing a lower bound es-
timate of the ACA-induced demand. As an upper
bound, we calculated the two figures assuming
Medicaid expansion. Based on these calculations, we
estimate that without Medicaid expansion, new federal
dollars flowing into North Carolina as a consequence of
the ACA will boost health spending by 3.1%. With
Medicaid expansion, the increase would be 5.7%.
Combining this with the change in demand due to
population growth and aging, we estimate total de-
mand for APRNs in North Carolina to rise by between
17.5% and 20.1%.

Next, we estimated the increase in supply of APRNs
if the state were to change its SSoPRs. This component
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of the analysis had four steps. We first calculated the
size of the APRN market in 2012 in dollar terms. This
was done using the North Carolina Health Professions
Data System data to obtain the number of APRNs
practicing that year, information from Salary.com on
the average compensation for each category of APRNs
by city, and imputed practice expenditures based on
data for MDs and conversion factors used elsewhere in
the literature (see the appendix of Conover and
Richards [2015]). Compensation figures include salary,
bonuses, and fringe benefits (inclusive of employer
payroll tax contributions on behalf of workers for So-
cial Security and Medicare).

We then projected the increase in APRN supply be-
tween 2012 and 2019 that would result from less
restrictive regulation of APRNs. Reagan and Salsberry
(2013) estimated a 10.91 unit increase in the number
of NPs per 100,000 between 2001 and 2008 in states that
deregulated their NPs. Assuming that an equivalent
increase was to occur in North Carolina in 2012, such
an absolute gain in NPs per 100,000 would have
expanded the supply of NPs by 24.4% because there
were 43.5 NPs per 100,000 that year. We applied this
24.4% increase to the baseline estimates of the size of
the APRN market in 2012, finding that less restrictive
APRN regulation would expand the size of that market
by anywhere from $260 million (using APRN compen-
sation) to $481 million (inclusive of APRN practice ex-
penses). This assumes that the percentage growth
would be the same for all four APRN categories.

Finally, we compared projected changes in full-time
employee (FTE) APRNs to various estimates of pro-
jected shortages in physician supply in the year 2020 to
assess the extent to which an expanded supply of
APRNs might alleviate physician shortages for selected
specialties. APRNs are not trained to do everything MDs
and doctor of osteopathic medicine (DOs) can do. For

265%

Percentage reduction in physician shortage, 2020

OB/GYNs

Primary care MDs
excluding OB/GYNs

example, the Office of Technology Assessment (1981)
determined that NPs were capable of managing 80%
of adult primary care and 90% of pediatric primary
care, Moreover, there are well-established differences
between physicians and APRNs in terms of typical
hours worked. We used evidence from the literature to
arrive at substitution ratios for each category of APRN.
A substitution ratio of 75% implies that one FTE APRN
will substitute for 75% of whatever physician specialty
is used as a comparator. Combining these substitution
ratios with our estimates of APRN supply, we estimate
that deregulation of APRNs would reduce North Caro-
lina’s projected shortage of nonfederal physicians by at
least 41%, using an upper bound estimate of the
physician shortage. With the lower bound estimate,
APRNs would cover 118% of the shortage. Shortage
reductions in specific categories vary, but in all cases,
APRN activity could be substantial with less restrictive
regulation. Figure 1 summarizes these results.

Economic Impact Analysis

Using the estimates previously described of the in-
crease in the size of the APRN industry, we calculated
the economic impact of these changes in the wider
economy. We used Regional input-output multipliers
from IMPLAN to predict the total impact of increased
APRN activity. IMPLAN, the input-output modeling
system developed by the Minnesota IMPLAN Group,
estimates output, value-added, labor compensation
(wages and benefits), and employment multipliers for
each industry by selected geographic area using a so-
cial accounting system. IMPLAN also provides data on
tax revenues generated by individual industries by
geographic area (MIG, 1997). The output, value-added,

& Lower-bound estimate = Upper-bound estimate

220%

All nonfederal
physicians

Anesthesiologists

Note: Figures show the estimated reduction in the estimated physician shortage that would
result from the expansion in APRN supply anticipated under less restrictive APRN regulation.

Figure 1 — Potential impact on physician shortages of less restrictive regulation of APRNs in North Carolina.

Source: author estimates using IMPLAN.




NURS OUTLOOK 63 (2015) 585—592

589

and payroll multipliers each represent the total (direct,
indirect, and induced) dollar effects of one more dollar
of output for the APRN industry. (The IMPLAN multi-
pliers were all calculated for IMPLAN industry 394
[Offices of physicians, dentists, and other health prac-
titioners]. Unfortunately, this is the lowest level of ag-
gregation within IMPLAN; there are no multipliers
specifically for APRNs.or any other subset of industry
394. However, we have no reason to think that the
multipliers for APRN practices [or businesses which
employ APRNs] would be appreciably different than for
industry 394 as a whole.) The employment multipliers
represent the total change in employment as a result of
a $1 million change in output. In the results section, we
report impacts of changes in APRN regulation on total
economic output, value-added to the economy, labor
compensation, and employment at various levels of
geographic aggregation.

We conducted our analyses at six levels of aggre-
gation: county, National Cancer Institute-modified
Health Service Areas, Metropolitan Statistical Areas,
Sheps Center Health Service Areas, region, and state-
wide. (To avoid confusion, we refer to the six health
service areas defined by the Sheps Center as Sheps
Health Service Areas and to the 32 areas defined by
National Cancer Institute, Surveillance, Epidemiology,
and End Results Program as Health Service Areas. We
refer to the three regions defined by North Carolina
State’s Center for Health Statistics as our “regional”
level of analysis. Table A-1 in the online appendix to
Conover and Richards [2015] gives the regional classi-
fications for all counties in the state.) All such regions
are composed of one or more whole, contiguous

Counties.

Multipliers differ by level of aggregation, and the
impacts calculated for. a larger region are more than
the sum of its constituent cdunties. This is because the
county estimates treat increased economic activity
outside the county as a leakage. At higher levels of

Total expenditures
(output)

Value-added
{gross product)

Wages & benefits

(e

State & local taxes % -
$21

E sa52

geographic aggregation, the multiplier account for
these leakages across county lines. It also follows that
our analysis does not account for impacts on other
states, although such impacts certainly would exist in
areas of neighboring states with economic ties to North
Carolina.

In addition to the overall economic impact analysis,
we use IMPLAN software to calculate the increase in
state and local tax revenue. North Carolina could
expect by changing its SSoPRs. Using the total state-
wide increase in demand for APRNs, IMPLAN calculates
increases in various categories of state and local tax
revenues, based on the assumption that tax revenues
have a positive linear relationship with output. We
report results of this tax analysis in the following sec-
tion along with the rest of our results.

Results

We find significant impacts of APRN activity on the
state economy. Statewide results are summarized in
Figure 2. Space limitations prevent us from presenting
all our results, so we summarize key figures and pat-
terns in the following paragraphs. Interested readers
will find detailed results in the appendix of the online
report (Conover and Richards, 2015). Maps and tables
detailing our findings are available from the authors on
request.

Economic output, sometimes called total expendi-
tures, is the total value of all transactions in the
economy. Statewide, modernization of APRN regula-
tions would result in an annual increase in total output
of at least $477 million (potentially as high as $883
million). On average, each new FTE APRN resulting
from more reasonable regulations would support a
minimum of $273,000 in output across the state
(possibly as high as $506,000). The lower bound

$883

3,848 t0 7,128 -
Permanent Jobs

& Upper-bound
= Lower-bound

$0  $100 5200 $300 $400 $500 $600 $700 $800  $900 $1,000

Figure 2 — Annual economic impact of less restrictive regulation of APRNs in North Garolina (millions of 2014

dollars). Source: author calculations using IMPLAN.
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estimate of this annual-added economic activity would
amount to less than one quarter of a million dollars in
relatively remote counties but in other counties, would
amount to tens of millions of dollars.

Note there is double counting in this measure. That
is, a dollar of output in one industry (e.g., medical
supplies) can become an input into another industry,
such as an APRN practice. The output (i.e., revenues)
from that APRN practice is used in part to purchase
those same medical supplies. Because the output
measure counts the output from the APRN practice and
the output from the medical supplier, the value of such
supplies is counted twice. The total expenditures
measure provides a picture of the total economic ac-
tivity that is triggered by a given change in APRN pro-
duction, but the net value to the economy of this added
production is better measured using value-added (also
called gross product).

Gross product, the state-level version of the familiar
Gross Domestic Product, is the standard measure by
which the size of the U.S. economy is assessed. Gross
product is defined as the value of all final goods pro-
duced in a given region. Statewide, less restrictive
APRN regulations would result in an annual increase in
gross product of at least $314 million (potentially as
high as $495 million). As noted above, this measure
eliminates all the double counting of production and
provides a summary of the net value-added to the
economy in terms of final users. The average FTE APRN
generates a minimum of $180,000 in value-added
within North Carolina (possibly as high as $334,000).

A substantial portion of the gains from APRN ac-

tivity will flow directly to North Carolina citizens in_

the form of payroll (wages, salaries, and other

employment benefits). As with output and state
product, the gains would vary by region. In North
Carolina, payroll would have been increased by $244
million in 2012 had APRNs been subject to less
restrictive regulation (this payroll increase may be as
high as $452 million). The average APRN conserva-
tively supports $140,000 in payroll compensation to
North Carolina residents (a figure that could be as high
as $259,000). Not surprisingly, this added payroll
would be most concentrated in the urban areas of the
state that include the Triangle and Charlotte, but
every major Health Service Area defined by the Sheps
Center at UNC-Chapel Hill would see an increase in
payroll of at least $20 million.

The revenues and earnings generated by APRNs
contribute to state and local taxes, which in turn sup-
port public works and community development.
Removal of unnecessary restrictions on APRN practice
would result in an increase of at least $20.7 million in
total state and local tax revenues in 2012 (possibly as
much as $38.3 million). On average, each full-time
APRN generates between:$11, 800 and $22,000 annu-
ally in state and local tax revenue across the state. This
entirely excludes their contribution to federal tax cof-
fers. Table 1 provides a breakdown by type of tax. =

The increased economic activity described above
will also lead to employment gains for the state. Again,
these gains will be both direct gains in employment of
APRNs and their support staff, as well as indirect gains
realized in the broader economy. The direct and indi-
rect effects of these additional APRNs would support
3,848 permanent jobs a year (upper bound = 7,128). On
average, each APRN conservatively supports 2.2 jobs
statewide (upper bound = 4.0).

: "I‘éble 1 — Increased Annual State and Local Taxes Due to Impact of Less Restrictive Regulations of APRNS
(Thousands of 2014 Dollars)

North Carolina total
Dividends
Social insurance taxes: total 3
Social insurance tax—employee contnbutlon
Social insurance tax—employer contribution
Tax on production and imports: total -
Tax on production and imports: sales tax
Tax on production and imports: property tax
Tax on production and imports: motor vehicle license
Tax on production and imports: severance tax
Tax on production and imports: other taxes
Tax on production and imports: S/L nontaxes
Corporate profits tax ,
Personal tax: total
Personal tax: income tax
Personal tax: nontaxes (fines and fees)
Personal tax: motor vehicle license
Personal tax: property taxes '
Personal tax: other tax (fish/hunt)
Memorandum: taxes per new FTE APRN

~ Lower Bound Estimate " “Upper Bound Estimate

$20,679 : . . $38,305
AT 31
3970 S 736
1134 e ‘ 248
L2630 488
412,962 24,011
7217 13,369
4866 - 9,014
160 AR 297
S - o 2
622 ~ ' 1,152
96 S 177
318 S 589

6,985 12,938 .
5,702 , 10,562
902 ‘ 1,670
267 494
76 ‘ 141
38 71
$11,854 $21,957

Source: Author estimates using IMPLAN.
APRN, advanced practice registered nurse; S/L, State/Local
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Discussion

The preceding analysis shows significant economic
benefits for North Carolina should the state choose to
" adopt the same approach to regulating its advanced
practice nurses as has already been adopted in low-
regulation states such as Arizona, Colorado, Montana,
New Mexico, Oregon, Utah, and Washington. These
benefits would take the form of increased economic
output, increased employment and payroll spending,
and additional tax revenue for the state and its mu-
nicipalities. In addition to the potential health and
health system benefits of allowing APRNs to practice to
the extent of their training, we hope these results give
state policy makers in North Carolina and other states
compelling reasons to consider this potential policy
change. Especially when there is a shortage of physi-
cians, it makes little sense to further divert doctors
from patient care by imposing burdensome physician
supervision requirements that other states have elim-
inated without any empirically demonstrable adverse
effects on quality of care.

Of course, our findings are not without limitations.
We are quite confident that our lower bound esti-
mates of projected demand, based on a scenario in
which North Carolina does not expand Medicaid,
represent a true lower bound. As a general proposi-
tion, we were conservative in selecting analytic as-
sumptions. There is no way for us (or perhaps anyone)
to predict the outcome of current or future legal
challenges to the ACA, such as the pending King v.
Burwell case to be decided later this year. A court de-
cision against the ACA would remove Federal ex-
change spending in the state, unless the state sets up
its own exchange or Congress votes to extend sub-
sidies to those in federally rurl exchanges. However, if
the ACA continues to be implemented as planned and
Medicaid is not expanded in North Carolina, we are
confident that our lower bound estimates will prove
accurate.

We are less confident in where the upper bound of
projected demand lies. These estimates assumed
Medicaid expansion in North Carolina in addition to
continued ACA implementation nationwide. If Re-
publicans at the federal level significantly alter the ACA
and/or Medicaid, this would probably not bring the
upper bound estimates down too much (only about
28% assuming North Carolina retains its current 65%
Medicaid match rate).

Similar observations relate to our estimates of the
extent to which expanded APRN supply might shrink
the projected shortage of physicians in 2020. We
believe our lower bound estimates are conservative;
however, the upper bound estimates may be biased
downward if the physician shortage in North Carolina
has been underestimated. With less stringent APRN
regulations, the shortage of all nonfederal physicians
would decline by up to 118%. This is based on an overall

estimated shortage of 4.9%. However, if the 4.9% figure
were 10.6% (which could occur either because we
underestimated the impact of ACA or because the
baseline shortage figure we used masks a larger
shortage among PCPs), this would ensure that the in-
crease in APRN supply did no more than fill in the
shortage of physicians.
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