ORIGINAL ARTICLE

The Association of Nurse Practitioner Scope-of-Practice
Laws With Emergency Department Use
Evidence From Medicaid Expansion
Downloaded from https://journals.lww.com/lww-medicalcare by BhDMf5ePHKav1zEoum1tQfN4a+kJLhEZgbsIHo4XMi0hCywCX1AWnYQp/IlQrHD3yRlXg5VZA8uSeVZO4Jyms/1rFkWyJH5+ac30xT7xvO5bSqB8z+hLpA== on 03/21/2019

Benjamin J. McMichael, JD, PhD,* Joanne Spetz, PhD,†
and Peter I. Buerhaus, PhD, RN, FAAN, FAANP(h)‡

Background: Overuse and inappropriate use of emergency departments (EDs) remains an important issue in health policy. After implementation of Medicaid expansion, many states experienced an
increase in ED use, but the magnitude varied. Differential access to
primary care might explain such variation.
Objective: To determine whether the increase in ED use among
Medicaid enrollees following Medicaid expansion was smaller in states
that allowed greater access to primary care providers by permitting
nurse practitioners (NPs) to practice without physician oversight.
Research Design: Examining data on ED use by Medicaid beneﬁciaries, we estimated random effects models to examine changes in
ED visits. Models for 8 different clinical conditions were estimated,
with each model including a linear time trend, indicators for Medicaid expansion and for the absence of physician oversight requirements, and an interaction between these 2 indicators.
Results: States requiring physician oversight of NPs had a 28% increase in ED visits relative to the preexpansion period, while states
allowing NP practice without physician oversight had only a 7% increase. The increase in the share of visits covered by Medicaid in nooversight states was 40% of the size of the increase in oversight states.
Conclusions: Allowing NPs to practice without physician oversight
was associated with a reduction in the magnitude of increase in ED
use following Medicaid expansion. States that restrict NP practice
should weigh the costs of maintaining these restrictions against the
potential beneﬁts of lower ED use. States considering Medicaid
expansion should also consider relaxing NP scope-of-practice laws.
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O

veruse and inappropriate use of emergency departments
(EDs) remains an important issue within the US health
care system, as an estimated 37% of ED visits involve nonurgent care that could be provided in other care settings such
as physician ofﬁces and urgent care centers.1 Inappropriate
ED use has salient consequences with some estimates placing
its cost at $4.4 billion.2 One explanation for high ED utilization that gained traction during the debate over the Affordable Care Act (ACA) is overuse by the uninsured,
particularly those unable to access primary care physicians
and other sources of nonurgent care.3,4
This explanation for ED overuse plays an important
role in the continued debate over expanding health insurance
coverage, particularly with respect to the expansion of
Medicaid, and 2 prevailing theories have come to dominate
the conversation.3 According to the ﬁrst theory, expansion
could decrease ED use, as the newly insured are better able to
access primary care services and become less reliant on EDs,
particularly for inappropriate uses.5 However, under the
second theory, providing greater access to insurance could
increase ED use.3 According to Zhou et al,3 “insurance
lowers the cost to the patient of using the ED and therefore
increases demand,” which in turn increases usage.
Before the passage of the ACA, advocates of each
theory could point to empirical evidence supporting their
claims. For example, following Massachusetts’s 2006 expansion of health insurance coverage, ED use decreased by
5%–8%.6 In contrast, results from the Oregon Health Insurance Experiment indicated Medicaid coverage increased
ED use by 40%.7,8 Evidence on the role of the ACA itself is
less mixed, with most studies ﬁnding a sizeable increase in
the number of ED visits following Medicaid expansion.9–12
Both of these theories could be true; the newly insured
might both have better access to primary care, making them
less reliant on ED services, and have less ﬁnancial incentive
to avoid ED use, making them more likely to seek care in an
ED. Although the evidence suggests that expanding access to
health insurance increases ED use, particularly with Medicaid
www.lww-medicalcare.com
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expansion, the relationship between insurance coverage and
ED use is not simple, with the nature of coverage, characteristics of the population, and other factors inﬂuencing
whether ED use increases or decreases following an increase
in insurance coverage.13 One factor that could play a role is
access to primary care providers.14,15 Indeed, both theories on
the effect of greater health insurance coverage on ED use
include an important role for primary care providers.
The theory that ED use will increase following an increase in access to health insurance is based on the idea that the
lower out-of-pocket cost of accessing the ED for the newly
insured will increase demand for ED services.3 The theory that
ED use will drop following an increase in access to health
insurance relies on the assumption that patients will use more
primary care services due to improved coverage, which will
lead to less reliance on care received in the ED. This theory
assumes that there is an adequate number of primary care
providers with sufﬁcient capacity and willingness to supply
these services. If too few providers are available or if providers
are unable to meet the increased demand for care, newly insured
people may be more likely to visit the ED for care, given the
lower personal cost of doing so. Conversely, if the cost of
accessing primary care providers decreases and there is a sufﬁcient number of primary care providers willing and able to
treat the newly insured, ED visits may not increase.
As both theories rely on assumptions about the availability and capacity of primary care providers, we examined
the role of access to these providers following an increase in
access to health insurance. Speciﬁcally, we examined whether
nurse practitioners (NPs) and the scope-of-practice laws that
govern them are associated with different levels of ED use
following an increase in insurance access. In 2016, over
175,000 NPs were licensed to practice,16 NPs are the principal providers of primary care services in many areas of the
country—particularly in rural areas that lack adequate access
to care17,18—and NPs are more likely than physicians to
practice in primary care.19 NPs also practice in nontraditional
settings, such as retail and urgent clinics.20 Consequently,
NPs play a signiﬁcant role in providing primary care, and
scope-of-practice laws—particularly laws regulating the degree to which a physician must supervise the practice of an
NP—impact the ability of NPs to fulﬁll this role. A recent
study by Federal Trade Commission staff suggested that NP
physician supervision requirements “may exacerbate provider
shortages and thereby contribute to access problems, particularly for underserved populations,” and “can impact the cost
and quality of health care services.”21
Recent evidence indicates that relaxing NP scope-ofpractice laws could reduce ED use through several different
mechanisms. First, studies show NPs are more willing than
physicians to care for underserved populations and Medicaid
patients.17,22–24 Accordingly, patients in need of care may
ﬁnd it easier to access primary care and have less need of EDs
in areas with less restrictive scope-of-practice laws. Second,
other studies demonstrate that relaxing scope-of-practice laws
can increase the number of NPs in underserved areas,16
geographic access to primary care,25 and the availability of
primary care services.26 Further, NPs are often the clinician in
retail clinics, which provide episodic and urgent care,27 and it

has been found that restrictive scope-of-practice laws increase
the cost of such care.20 With greater availability of NPs, individuals may no longer ﬁnd it necessary to rely on EDs.
Third, relaxing scope-of-practice laws can better enable NPs
to meet the demand for care and result in lower ED use for
conditions that can be treated in primary care settings.26
On the basis of this evidence, we used state scope-ofpractice laws as a measure of access to primary care services
to examine whether following an increase in the availability
of health insurance (which was provided by Medicaid
expansion), greater access to primary care providers could
mitigate ED use among newly insured individuals. Our
analysis was limited to revealing associations between scopeof-practice laws and changes in ED use, and we did not seek
to provide another estimate of the size of the increase in ED
use following Medicaid expansion—that question has been
asked and answered by previous work.9–12
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METHODS
State Scope-of-Practice Law Classification
Data on NP scope-of-practice laws came from
McMichael,16 and each state in each year of our study was
assigned to 1 of 2 categories. First, oversight states require that
physicians supervise NPs. Also included in this category are
states that require NPs to “collaborate” with physicians—this is
another form of oversight. Second, no-oversight states allow
NPs to practice without any physician supervision or collaboration. Table 1 provides an overview of scope-of-practice laws
in the 15 states that appear in our analysis.

Study Sample
The outcomes measures are ED visit data from the Fast
Stats database, which is compiled by the Agency for
Healthcare Research and Quality. The Fast Stats database is
an early-access, aggregated version of the State Emergency
Department Databases and State Inpatient Databases, which
are all-capture, longitudinal databases. The Fast Stats data
include ED visits from all community nonrehabilitation hospitals whether or not a particular visit resulted in a hospital
admission. These data are reported as counts of ED visits by
expected payer and by 8 different clinical condition categories
(all ED visits as well as visits for abdominal pain, back or

TABLE 1. State Scope-of-Practice Laws, 2006–2015
Never Independent
(Since 2006)
Arkansas, California,
Illinois, Kentucky,
Massachusetts, New
Jersey, and New York

Change in Law
(Between 2006 and 2015)

Always
Independent
(Since 2006)

Hawaii (2010), Maryland
Arizona and
(2012), Minnesota (2015),
Iowa
Nevada (2013), North Dakota
(2011), and Vermont (2011)

All states that appear in our analysis are listed here. Those in the left column never
allowed NPs to practice without physician oversight. Those in the right column always
allowed NPs to practice without oversight. States listed in the middle column changed
their laws during the study period, and the date the law is ﬁrst coded as taking effect is
provided in parentheses.
NP indicates nurse practitioner.
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neck pain, dental, headache, injury, mental health or substance use, and skin infections), which were deﬁned by primary listed ICD-9 codes. Quarterly data are available at the
state level from the ﬁrst quarter of 2006 through the fourth
quarter of 2015.
However, not all states participate in the Fast Stats
database. Our sample of states that both participated in the Fast
Stats database and expanded Medicaid included Arizona, Arkansas, California, Hawaii, Illinois, Iowa, Kentucky, Maryland,
Massachusetts, Minnesota, Nevada, New Jersey, New York,
North Dakota, and Vermont. Information on state Medicaid
expansion came from the Kaiser Family Foundation.28 Medicaid expansion formally took place on January 1, 2014 in most
of these states, but following previous research,11 we treated
expansion as occurring in the fourth quarter of 2013 because
Medicaid coverage began to expand in most states at this time.
Three states (California, Minnesota, and New Jersey) conducted
partial Medicaid expansion before 2014 but, as with previous
research,11 we included them in our analysis. Of the states that
expanded Medicaid, 7 allowed NPs to practice without physician oversight at the time of Medicaid expansion (Arizona,
Hawaii, Iowa, Maryland, Nevada, North Dakota, and Vermont)
while the rest required physician oversight of NPs.16 We excluded Rhode Island from the analysis because it amended its
law from requiring physician oversight to allowing NPs to
practice without oversight at the same time Medicaid was expanded in 2014.
As the speciﬁc goal of this study was to assess whether
NPs and the scope-of-practice laws that govern them moderate ED use following an increase in insurance access in
states that expanded Medicaid, the study included only states
that expanded Medicaid. In addition, as Medicaid expansion
was targeted at childless adults, we limited our analysis to ED
visits by adults with Medicaid coverage. In 2014, there was a
total of 9,982,600 ED visits by Medicaid beneﬁciaries, and
17.6% of these occurred in the states that allowed NPs to
practice without physician oversight.

NP Laws and ED Use

Study Design
We exploited a legal change to compare the change in
ED use in states that expanded Medicaid and required no
physician oversight of NPs with states that expanded Medicaid
and required physician oversight of NPs. We estimated a series
of random effects models with random intercepts for each state.
These models accounted for the correlation of repeated measurements of the same state over time and therefore, allowed us
to analyze trends in ED use over time.
We estimated a separate model for each of the ED
clinical conditions identiﬁed above. All models included an
indicator variable for Medicaid expansion and an indicator
variable for whether a given state allowed NPs to practice
without physician oversight. Each model also included an
interaction term between these 2 variables to capture the
differential association of Medicaid expansion with ED use in
oversight and no-oversight states. In addition, the models
included linear time trends. All analysis was performed using
Stata 14.2, and all SEs were clustered at the state level.
We report the coefﬁcients for the 2 indicator variables and
their interaction term. In addition, to facilitate the interpretation of
these results pertaining to the association of NP scope-of-practice
laws with ED use, we report transformed and combined coefﬁcients that represent the increase in ED use in oversight and
no-oversight states. In particular, the percentage increase in ED
use in oversight states was calculated as [exp(β1)−1]·100, where
β1 is the reported coefﬁcient for the variable indicating Medicaid
expansion. The percentage increase in ED use in no-oversight
states was calculated as [exp(β1+β2)−1]·100, where β1 is the reported coefﬁcient for the variable indicating Medicaid expansion
and β2 is the reported coefﬁcient for the interaction term. The
exponential transformation is necessary because the coefﬁcients
were derived from a log-linear regression model. We utilized
similar calculations—without the exponential transformation—
for the Medicaid share results. In addition to the main analysis,
the Appendix (Supplemental Digital Content 1, http://links.lww.
com/MLR/B754) reports a series of robustness checks.

Key Variables
We examined 2 different dependent variables in our
analysis: the number of per capita ED visits covered by Medicaid and the share of ED visits covered by Medicaid. The ﬁrst
variable is the number of visits covered by Medicaid at the
state level divided by state population estimates published by
the Bureau of Economic Analysis. As this variable exhibits a
right skew, we applied a logarithmic transformation. The second variable was constructed by dividing the number of Medicaid visits by the sum of Medicaid, privately insured, and
uninsured visits. Consistent with previous research, we
excluded Medicare visits from this calculation.11
The key independent variables in our models were indicator variables for whether a state allowed NPs to practice
without physician oversight and for whether Medicaid expansion had occurred. The ﬁrst variable equaled one if a state
allowed NPs to practice without physician oversight in a given
quarter and was based on the McMichael classiﬁcation of state
scope-of-practice laws.16 The second indicator variable equaled
one in all quarters postexpansion, which was deﬁned as occurring in the fourth quarter of 2013.
Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

RESULTS
Figure 1 reports the mean number of per capita ED visits
covered by Medicaid in oversight and no-oversight states for
each quarter of 2013 and 2014—Medicaid expansion occurred
in the fourth quarter of 2013. The preexpansion trends in ED
visits in all states were similar, and all states saw an increase in
ED visits following Medicaid expansion.11 However, states that
required physician oversight of NPs experienced larger increases in the number of ED visits by Medicaid beneﬁciaries
relative to the no-oversight states. Immediately before expansion, the 7 no-oversight states and the 8 oversight states had
~151 and 152 Medicaid-covered ED visits per 100,000 residents, respectively. By the third quarter of 2015, these numbers
had increased to 214 and 257.
Panel A of Table 2 presents the results of random
effects models that examined the association of Medicaid
expansion with the number of per capita ED visits by
Medicaid beneﬁciaries. Figure 2 translates these results into
comparisons between oversight and no-oversight states. Not
surprisingly, expanding Medicaid was associated with a
www.lww-medicalcare.com
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The dependent variable in panel A is the natural logarithm of the number of visits for the type reported at the top of each column. The dependent variable in panel B is the share of Medicaid visits for the type of ED visit reported at
the top of each column. All models include only those states that expanded Medicaid. SEs clustered at the state level are reported in parentheses.
ED indicates emergency department; NP, nurse practitioner.
*Signiﬁcant at the P < 0.1 level.
**Signiﬁcant at the P < 0.05 level.
***Signiﬁcant at the P < 0.01 level.

Panel B: share of visits
No NP oversight
0.030 (0.016)*
0.025 (0.021)
0.021 (0.022)
0.044 (0.022)*
0.019 (0.022)
0.030 (0.015)**
0.020 (0.025)
0.043 (0.015)***
Expansion
0.081 (0.023)*** 0.075 (0.024)*** 0.081 (0.027)*** 0.123 (0.034)*** 0.064 (0.022)*** 0.077 (0.023)*** 0.114 (0.033)*** 0.111 (0.029)***
(No NP oversight)×(expansion) −0.049 (0.023)** −0.052 (0.025)** −0.052 (0.027)*
−0.066 (0.036)*
−0.045 (0.023)*
−0.042 (0.023)*
−0.028 (0.043)
−0.054 (0.028)*
Observations
512
512
512
512
512
512
512
512

0.123 (0.102)
0.281 (0.140)**
0.104 (0.095)
0.271 (0.086)*** 0.520 (0.165)*** 0.243 (0.101)**
−0.229 (0.111)** −0.289 (0.147)** −0.152 (0.124)
512
512
512
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0.079 (0.101)
0.160 (0.080)**
0.069 (0.122)
0.215 (0.079)*** 0.321 (0.105)*** 0.170 (0.068)**
−0.200 (0.101)** −0.261 (0.117)** −0.202 (0.094)**
512
512
512

(6)

Injury
Headache

(5)
(4)

Dental
Back/Neck

(3)
(2)
(1)



Panel A: per capita ED visits
No NP oversight
0.107 (0.086)
0.087 (0.118)
Expansion
0.243 (0.070)*** 0.177 (0.070)**
(No NP oversight)×(expansion) −0.179 (0.089)** −0.219 (0.091)**
Observations
512
512

Our results suggest that Medicaid expansion increased
ED use among Medicaid beneﬁciaries—consistent with prior
work11—and that the size of this increase was larger in states
that required physicians to oversee the practice of NPs. These
results suggest that access to NPs was associated with
a smaller increase in ED use following the increase in
health insurance coverage. Interestingly, ED use for dental

Abdominal

(8)

Insurance Expansion and ED Use

All Visits

(7)

DISCUSSION

Variables

statistically signiﬁcant increase in ED use.11 In states that
required physician oversight, all ED use by adult Medicaid
beneﬁciaries increased by ~28% relative to the preexpansion
period. In states that allowed NPs to practice without
physician oversight, ED use by Medicaid beneﬁciaries also
increased, but only by 7%. Therefore, states allowing NPs to
practice without physician oversight experienced only about
25% of the increase in ED use observed in states requiring
oversight. The same general pattern persists across all 7 of the
speciﬁc clinical condition categories. For all categories except
skin infections, the difference in the association of Medicaid
expansion with ED use in oversight and no-oversight states is
statistically signiﬁcant.
Panel B of Table 2 reports results of random effects
models that examined the change in the share of ED visits
covered by Medicaid, and Figure 3 translates these results into
straightforward comparisons. Medicaid expansion is associated
with an increase in the share of visits covered by Medicaid.
However, the increase in the share of ED visits covered by
Medicaid was larger in oversight states than in no-oversight
states. For all ED visits, the increase in the Medicaid share in
states allowing NPs to practice without oversight was only 40%
of the increase in states requiring physician oversight of NPs.
A similar result was found in all of the speciﬁc clinical
condition categories, although the difference in the association
between Medicaid expansion and ED use in oversight and nooversight states was not statistically signiﬁcant for mental health
and substance abuse.

TABLE 2. Association of Medicaid Expansion With ED Use Across Different Types of NP Scope-of-Practice Laws, 2006–2015

FIGURE 1. Mean per capita ED visits by type of scope-of-practice
law, 2013–2014. ED indicates emergency department.

Skin Infection
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NP Laws and ED Use

theories that predominate the debate over the ACA, Medicaid
expansion, and ED use. Our results suggest that, to some
extent, both theories concerning the effect of expanding
health insurance access on ED use may be correct. On one
hand, our results are consistent with the studies that found ED
use increased generally.11 On the other hand, our results
provide evidence that the size of this increase was not as great
in states that facilitated access to primary care via more relaxed NP scope-of-practice laws, implying that ED use could
potentially decrease if new enrollees have adequate access to
primary care. This evidence has important implications for
states that are considering whether to expand Medicaid and
suggests that these states may be well-advised to simultaneously relax NP scope-of-practice laws.
FIGURE 2. Increase in the number of visits per capita by
Medicaid patients following Medicaid expansion, 2006–2015
(N = 512). Each set of bars represents the primary results from
a single model. Full regression results are available in the Appendix (Supplemental Digital Content 1, http://links.lww.com/
MLR/B754). All differences in ED visits are statistically significant at the 0.05 level, with the exception of skin infections.
ED indicates emergency department.

conditions increased in all states, but it increased less in states
not requiring physician oversight of NPs. The mechanism of
association is the same as for the other conditions. If an individual presents at an ED for a dental condition (that does
not involve a traumatic injury), he or she will likely be provided antibiotics or painkillers, as appropriate, and referred to
a dentist.29 An NP could provide the same care.
In general, the evidence that access to NPs is associated
with a smaller increase in ED use following an increase in
access to health insurance has important implications for the 2

Implications for Health Care Workforce Policy
and Reducing ED Use
If, as is suggested by both our study and others,14 ED use
increases following the expansion of insurance coverage more
in areas that lack access to primary care, then expanding access
to primary care via relaxed NP scope-of-practice laws may be
a viable option to reduce ED use. Eighty-four million Americans currently have inadequate access to primary care, the ongoing shortage of primary care providers is well documented,
and the number of physicians practicing in rural areas is projected to decrease.30–33 NPs can provide most of the primary
care services required by newly insured individuals,34,35 and
their capacity to do so is substantially augmented when they can
practice without physician oversight.36–38 Our results suggest
that when NPs can practice without physician oversight, they
can better expand the capacity of the primary care system and
serve as a “relief valve” for EDs that are often overcrowded and
considerably more expensive. In the states that we studied,
trends in ED use coinciding with ACA expansion of Medicaid
suggest that expanded coverage generally increased ED use in
those states. Differences in the trends for states with different
scope-of-practice laws suggest that better access to primary care
NPs may have moderated increases in ED use associated with
Medicaid expansion.

Implications for Payers and Delivery Systems

FIGURE 3. Increase in the share of ED visits covered by Medicaid following Medicaid expansion, 2006–2015 (N = 512).
Each set of bars represents the primary results from a single
model. Full regression results are available in the Appendix
(Supplemental Digital Content 1, http://links.lww.com/MLR/
B754). All differences in ED visits are statistically significant at
the 0.05 level, with the exception of mental health and substance abuse.
Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

Recognizing EDs are a costlier alternative to primary care
settings, the Centers for Medicare and Medicaid Services
(CMS) indicated its strong interest in reducing unnecessary ED
usage at the time Medicaid coverage was initially expanded.39
One of its primary strategies for achieving the goal of reduced
ED use was broadening access to primary care services. Although allowing NPs to practice without physician oversight
was not listed as one of the speciﬁc ways to implement this
strategy—states, not CMS, determine whether NPs require
physician oversight—the results here suggest that granting NPs
more autonomy may be effective in curtailing ED use. Furthermore, recent studies of Medicare beneﬁciaries report that
primary care provided by NPs was associated with signiﬁcantly
fewer ED visits compared with beneﬁciaries who received their
primary care from physicians.40,41 In light of the results here
and other evidence, states that currently restrict NP practices
may consider lifting these restrictions.
www.lww-medicalcare.com
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Implications for Patients
To the extent that EDs generate higher out-of-pocket
costs than other settings, patients beneﬁt ﬁnancially from the
ability of NPs to practice without physician oversight. Indeed,
recent research has found that care received in urgent care
clinics can replace some care provided in EDs and that this care
is signiﬁcantly less expensive in states that allow independent
NP practice.20 Patients also obtain other beneﬁts by avoiding
ED visits. Medical errors and adverse events are not uncommon
in EDs,42 so patients that can substitute other care for ED use
may see a decrease in risk. For those patients that must seek
care in an ED, reduced overcrowding can result in fewer
medical errors,43 suggesting these patients also beneﬁt.

Limitations
This study focused on the association between allowing
NPs to practice independently and ED use following Medicaid expansion in states that expanded Medicaid. Accordingly, the results may not indicate a causal relationship.
Our analysis was limited by the number of clinical
condition categories reported by Fast Stats data. In addition, if
allowing NPs to practice without physician oversight is
highly correlated with other factors that inﬂuence ED use, our
results may partly represent these other factors. Two important factors that may confound the results are the percentage of a state’s population living in rural areas and the
size of the increase in Medicaid enrollment following Medicaid expansion. As discussed in the Appendix (Supplemental
Digital Content 1, http://links.lww.com/MLR/B754) we performed a series of robustness checks to rule out the possibility
that these 2 factors may have confounded our results.

CONCLUSIONS
This study examined ED use following Medicaid expansion in states that allowed and prohibited NPs to practice
without physician oversight. We ﬁnd that allowing NPs to
practice without physician oversight was associated with a
smaller increase in ED use following Medicaid expansion.
States that restrict NP practice should weigh the potential
costs of maintaining these restrictions relative to the likely
beneﬁts of lower ED use which may be achieved by their
removal.
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