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Strengthening health care overall is essential to the health of our nation and
promoting access to health care as well as controlling health care costs in a
quality cost-effective manner. Nurse practitioners have demonstrated to be
effective and cost-effective providers in prior research; however, many states
restrict their practice. We examined for a statistically significant relationship
between the level of advanced practice registered nurse (APRN) practice (full,
reduced, or restricted) allowed and results of recent nationwide, state level
analyses of Medicare or Medicare-Medicaid beneficiaries of potentially avoidable
hospitalizations, readmission rates after inpatient rehabilitation, and nursing
home resident hospitalizations and then compared them with state health
outcome rankings. States with full practice of nurse practitioners have lower
hospitalization rates in all examined groups and improved health outcomes in
their communities. Results indicate that obstacles to full scope of APRN practice
have the potential to negatively impact our nation’s health. Action should be
taken to remove barriers to APRN practice.
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Over 2 years have passed since the Institute of Medi-
cine (IOM) released their report on the future of nursing
with the number one recommendation to remove
scope of practice barriers for advanced practice regis-
tered nurses (APRNs; IOM, 2011). In March 2014, the
Federal Trade Commission released a policy paper
regarding the competition and regulation of APRN
practice (Gilman & Koslov, 2014). Within this docu-
ment, the question of legitimacy of barriers to APRN
practice was raised (Gilman & Koslov, 2014). This
question is particularly important in the current health
care environment where issues of access to cost-
effective, quality health care are key.
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Further raising the question of barriers to APRN
practice are the recent findings that the 2012 state
health rankings reported by the United Health Foun-
dation are significantly related to the level of nursing
practice (full, reduced, or restricted as defined by the
American Association of Nurse Practitioners) allowed
in states (Oliver, Pennington, & Revelle, 2014). Three
recent studies also ranked state performance of addi-
tional health outcomes, specifically those of Medicare
or Medicare-Medicaid beneficiaries (Ottenbacher et al.,
2014; Segal, Rollins, Hodges, & Roozeboom, 2014; U.S.
Department of Health and Human Services [DHHS],
2013). These findings set the stage for additional
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exploration of the effect of APRN practice on this large
group of health services users. The purpose of this
article was to explore if there is a statistically signifi-
cant relationship between the level of APRN practice
and health outcomes in those Medicare or Medicare-
Medicaid beneficiaries (the population of interest in
this study). Although there are four different APRN
roles (certified nurse midwife, certified registered
nurse anesthetist, clinical nurse specialist, and nurse
practitioner), the focus is on the nurse practitioner (NP)
role because this is the role that has been traditionally
prepared to function in primary care settings,
including nursing homes, where many Medicare or
Medicaid beneficiaries reside. The term APRN and NP
are used interchangeably.
Background
The U.S. DHHS develops and continually refines a
strategic plan to meet the health care needs of the
American people. Within the current strategic plan,
there are five overarching goals, with the first goal
being strengthening health care overall. Key compo-
nents of this goal include promoting access to health
care as well as controlling the growth of health care
costs in a quality cost-effective manner (U.S. DHHS,
2014). In 2012, there were about 49.5 million Medicare
beneficiaries (Kaiser Family Foundation, 2014), and
they accounted for 21% of the total health care
spending in the United States (California Health Care
Foundation, 2014). There are current studies under-
way funded by the Centers for Medicare and Medicaid
(CMS) Innovations Center and the Medicare-Medicaid
Coordination Office to explore ways to control these
costs (Rantz et al., 2013). There is an urgent need to
address high costs and improved care outcomes for
beneficiaries. According to the U.S. DHHS, the Afford-
able Care Act will offer an opportunity for those who
have been uninsured to access affordable health in-
surance. This represents approximately 15% of the
total American population or approximately 41.3
million lives (U.S. DHHS, 2013). In addition to this
population, we have a rapidly aging populace with the
baby boomers as well as an obesity epidemic resulting
in increasing rates of diabetes (Centers for Disease
Control and Prevention, 2013). Finding providers to
care for these populations becomes of increasing
importance, particularly in light of anticipated physi-
cian shortages (Peterson et al., 2012).

APRNs are frequently discussed as a solution to
meeting these anticipated shortages (Auerbach et al.,
2013; Robert Wood Johnson Foundation, 2013). Previ-
ous research has indicated that APRNs provide equiv-
alent quality care compared with other health care
providers, including physicians, in similar primary
care practice settings (Lenz, Mundinger, Kane,
Hopkins, & Lin, 2004; Mundinger et al., 2000; Naylor &
Kurtzman, 2010; Newhouse et al., 2011). One of the
issues that negatively affects APRN practice is the wide
level of restriction placed on the practice, which varies
across states because of differences in state licensing
laws; some areas are quite independent, whereas
others are very restrictive (O’Grady, 2008; Robert Wood
Johnson Foundation, 2013). Oliver et al. (2014) found a
statistically significant relationship between improved
overall state health outcomes in states where full
practice for NPs is allowed. The regulation of APRN
practice varies greatly from state to state (IOM, 2011).
Safriet (1992), in a classic legal article, recognized the
need for the removal of regulations that restrict APRN
practice. She argued that such barriers do not protect
the health of the public but instead hinder access to the
high-quality, cost-effective care provided by APRNs.

Recently, the calls for the removal of regulatory re-
strictions on APRN practice have become more
frequent. The APRN Joint Dialog Group (2008) devel-
oped a model of APRN regulation that promotes stan-
dardizing laws and reducing practice barriers across
states; this model is promoted by the National Council
of State Boards of Nursing. The IOM (2011) recognizes
that changes must be made in scope of practice laws to
allow APRNs to practice to the full extent of their
education. The National Governor’s Association Center
for Best Practices (2012) calls for reducing scope of
practice restrictions as a method of encouraging more
NPs to work in primary health care. Dower, Moore, and
Langelier (2013) argue that scope of practice regula-
tions need to be reformed for all health care pro-
fessions in order to have a more efficient and effective
health workforce. Such regulations should be flexible,
acknowledge professional competence, and recognize
the overlap among the scopes of practice of different
health professions.

The medical profession counters that reducing
APRN practice regulation is not safe. Because of this
stated concern, the American Medical Association
(2009) developed an information module to assist
physicians in challenging attempts to reform scope of
practice regulations for NPs. The American Academy
of Family Physicians (2012) stated that the quality of
health care would decrease if NPs were allowed to
lead a patient-centered medical home. Donelan,
DesRoches, Dittus, and Buerhaus (2013) found that
when asked if physicians provided higher quality of
care in the primary care setting, 66% of physicians
concurred, whereas 75% of NPs did not. Research
evidence does not support the medical community’s
concern of unsafe practice by APRNs (Lenz et al.,
2004; Mundinger et al., 2000; Naylor & Kurtzman,
2010; Newhouse et al., 2011).

As early as 1986, a review of the research showed
that the quality of care by APRNs was comparable with
that of physicians and that APRNs were better with
patient communication and management of chronic
health conditions (U.S. Congress Office of Technology
Assessment, 1986). Several systematic reviews pub-
lished since then have supported this early finding.
Two separate systematic reviews covering literature
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from 1966 to 2002 found equivalent quality of care and
patient outcomes between APRNs and physicians in
primary care settings (Horrocks, Anderson, &
Salisbury, 2002; Laurant et al., 2005). Newhouse et al.
(2011), in a systematic review covering literature from
1990 through 2008 on the four APRN roles, found that
patient outcomes for NPs and certified nurse midwives
were equal to or in some cases better than outcomes
for care provided by physicians alone. The review also
found that clinical nurse specialists help to reduce
hospital costs and length of stay. None of the studies
found for certified registered nurse anesthetists met
the review criteria for inclusion.

Some reviews of evidence in the literature have
focused on specific patient outcomes. Konetzka,
Spector, and Limcangco (2008) reviewed literature
from 1990 through 2005 on reducing hospitalizations
from long-term care (LTC) facilities. From this review,
they identified evidence-based interventions to reduce
the number of unnecessary hospitalizations from LTC
facilities that included the employment of NPs and
physician assistants to deliver comprehensive primary
care in the LTC setting.

Patient satisfaction is also an important aspect of
primary care. In a review of literature of home-
delivered primary care for frail elderly patients, pa-
tients who received care in their homes from NPs were
well satisfied with their care (Duckworth, Repede, &
Elliot, 2013). Although some policy and reimburse-
ment changes will be needed, Duckworth et al. (2013)
believe NPs could provide quality primary care services
in the homes of frail homebound elderly patients, a
similar population of Medicare or Medicare-Medicaid
beneficiaries of those living in nursing homes.

With the preponderance of the evidence supporting
that NPs and other APRNs provide high-quality health
care, how does the current regulatory environment
affect not only APRN practice but also health care
outcomes? Because NPs are considered to be one
method of addressing the nation’s primary care pro-
vider shortage, Kuo, Loresto, Rounds, and Goodwin
(2013) considered the effect of state regulations on NP
practice. Between 1998 and 2010, they found a large
increase in the number of Medicare beneficiaries who
received primary care from NPs; the greatest increase
in Medicare patients receiving primary care from NPs
in 2010 occurred in the states with the fewest re-
strictions on practice. From this finding, they
concluded that the removal of practice restrictions on
NPs will increase their ability to help fill the primary
care need.

Traczynski and Udalova (2013) studied health out-
comes compared with NP independence. For health
outcomes, they used data from Medical Expenditure
Panel Survey Full Year Consolidated Data Files
covering 1996 to 2010 that contained details on health
care visits as well as ease of access to care, patient-
perceived health status, and quality of care. They
compared state laws and regulations from 1970 to the
time of the study based on data from State Boards of
Nursing. The study found that greater independence
granted to NP practice correlated with more appro-
priate health care use and better patient outcomes.

Finally, Oliver et al. (2014) compared the level of
state restrictions on NP practice with 2012 state health
outcome rankings. This study found that full NP prac-
tice was related to higher state health outcome rank-
ings ( p ¼ .0018). When two levels of restrictive practice
were compared with state health outcomes, there was
no difference found based on the level of restriction
(i.e., reduced or restricted). This seems to indicate that
any level of restriction is problematic.

Sparked by these findings, we wanted to examine
for a statistically significant relationship between the
level of APRN practice allowed and the following areas
with recent nationwide, state-level analyses of Medi-
care or Medicare-Medicaid beneficiaries: preventable
hospitalization rate in the dually enrolled Medicare-
Medicaid recipient, hospitalization readmission rates
for Medicare recipients who have had postacute reha-
bilitation stays, and hospitalization rates from the
nursing home setting.
Methods
Data analyzed to determine the impact of the level of
practice (full, reduced, or restricted) of NPs throughout
the United States on Medicare and Medicaid patients
were obtained from multiple sources. Measures of the
level of NP practice were compared with state rankings
of potentially avoidable hospitalizations, readmission
rates after inpatient rehabilitation, and nursing home
resident hospitalizations of Medicare/Medicaid bene-
ficiaries. These datawere then comparedwith the state
health outcome rankings (United Health Foundation,
2012) used in the analysis by Oliver et al. (2014).
Data Sources

Recent studies of populations of Medicare or Medicare-
Medicaid recipients were identified in a literature
review. For inclusion in the analysis, studies had to be
national in scope, have state by state ranking and
scoring of the ranking system used available, and use
data collected in each state within 2 to 4 years of the
2012 health ranking and the state categorization of full,
reduced, or restricted practice for NPs. Although pub-
lication dates may match, it is important for dates of
the data sets used in the primary data analyses that
resulted in state rankings to be as near to each other as
possible. [Note: a Table of additional details of the
studies used as data sources (purpose, population and
sample, data source, variables measured, data anal-
ysis, findings, and data used in this study as a data
source) is included as an optional Appendix for inclu-
sion online with the manuscript, at the discretion of
the editor.]
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NPs
The American Association of Nurse Practitioners (2013)
categorizes the state regulatory levels of NPs as full,
reduced, or restricted. Categories are updated as
changes occur; those from 2013 were used in the ana-
lyses. (Note: the state map can be found at the
following link: http://www.aanp.org/legislation-reg
ulation/state-legislation-regulation/state-practice-
environment). Full practice is an absolute independent
practice in which an NP is responsible exclusively to a
state board of nursing. A collaborative practice agree-
ment between a physician and an NP specifying the
scope of practice allowed is mandated under a reduced
practice. Restricted practice requires a physician to
oversee all care provided by an NP. In this study, we
used these categories to ascertain the effect of the
levels on the other four data sources. In addition, we
divided the levels into states with full practice and
states without full practice (reduced and restricted) to
further assess the effect.

Potentially Avoidable Hospitalizations for Medicare-
Medicaid Beneficiaries
In 2014, the CMS released a report examining data from
the years 2007 to 2009 for all beneficiaries who were
dually enrolled for both Medicare and Medicaid ser-
vices and rates of preventable hospitalizations ranked
by state. Preventable hospitalization was determined
following an algorithm developed by a Technical
Expert Panel convened by the CMS of 16 conditions that
could be handled in other institutional settings, Medi-
care home health, or Medicaid home- and community-
based waiver services, therefore avoiding hospitaliza-
tion. Results indicated that 26% of all hospitalizations
that occurred in this dually enrolled population were
preventable, with an estimated cost of $5.4 billion
(Segal et al., 2014).

To obtain the state rankings, fee-for-service Medi-
care and full Medicaid beneficiary claims records and
data from the CMS Chronic Conditions Data Ware-
house for 2007 to 2009 were analyzed using the algo-
rithm for potentially avoidable hospitalizations in
Medicare/Medicaid dual beneficiaries (Segal et al.,
2014). Data were reported by state as the number per
1,000 person-years and then rank ordered; these 2009
rates and ranking were used in the analysis.

Readmission Postdischarge Rehabilitation
Using CMS files from 2006 to 2011, Ottenbacher et al.
(2014) examined 30-day readmission to hospitals
from postacute rehabilitation. For the Medicare popu-
lation, 5.8% to 18.8% of readmission rates were
measured for each state. The average readmission rate
was 11.8%. Data used in this analysis were obtained on
Medicare fee-for-service patients from Medicare Pro-
vider Analysis and Review, Inpatient Rehabilitation
Facility-Patient Assessment Instrument, Beneficiary
Summary file, and Inpatient Rehabilitation Facility
Rate settings. Thirty-day hospital readmission rates for
Medicare beneficiaries discharged from inpatient
rehabilitation facilities were calculated and reported by
state as a percent rate and ranking. Original data were
obtained from the study authors for more precise rate
values to be used in our analysis than the rounded
numbers in the publication. Rates and ranking were
used in the analysis.

Nursing Home Resident Hospitalization
In November, 2013, U.S. DHHS released a study from
the Office of the Inspector General revealing that, in
fiscal year 2011, there was a total of one quarter of the
Medicare population living in Medicare- or Medicaid-
certified nursing homes who required inpatient hos-
pitalization. The bill for these hospitalizations totaled
$14.3 billion. Using Medicare national claims data,
states were ranked according to their hospitalization
rates.

The average annual hospitalization rates were
calculated for Medicare nursing home residents for
states for fiscal year 2011 (U.S. DHHS Office of Inspector
General, 2013). Rates were calculated using CMS data
files of nursing home residents from the Minimum
Data Set, Medicare beneficiary data from the Enroll-
ment Database, and hospital claims from the National
Claims History. Nursing homes having swing beds or
those with less than 30 admissions were not included
in the study. Data were reported as a percent rate by
state, and states were rank ordered according to their
hospitalization rates; these were used in the analysis.

State Health Outcomes
As in the prior analysis (Oliver et al., 2014), overall
health outcome rankings for each state were retrieved
from the United Health Foundation report on
America’s health rankings (2012). Four health de-
terminants including behaviors, community and
environment, policy, and clinical care were used to
determine the overall relative health of each state. All
states were then ranked based on the calculated score
related to the national norm.

Statistical Analysis

Two-sampled t-tests were performed on all four sets of
the data to determine the significance of full practice
by NPs. This was followed by one-way analysis of
variance to note the impact of the level of NP practice
(i.e., full, reduced, or restricted) on the four data sets.
A Tukey test for pair-wise comparisons was then
completed on all sets of analysis of variance data to
note differences between full and reduced practice, full
and restricted practice, and reduced and restricted
practice (Hayes, 1988).
Limitations
Data for the NP levels per state were obtained from a
2013 report. This differs slightly from the years that
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data were obtained for the four additional sets of data
sources used regarding patient outcomes ranging from
2006 to 2011. A legislative update in 2008 noted that
there were 12 states with full APRN practice (Phillips,
2008) compared with 17 states in 2013 (American
Association of Nurse Practitioners, 2013). Other limi-
tations to be considered include many other factors
other than ARPN practice that can be related to and
potentially influence state health outcomes as well as
the hospitalization of frail elders.
Findings
Results of the two-sampled t-tests comparing states
with and without full practice of NPs with (a) poten-
tially avoidable hospitalizations of Medicare-Medicaid
patients, (b) readmission rates of Medicare rehabilita-
tion patients, (c) annual hospitalizations of nursing
home patients, and (d) overall state health outcomes
were all statistically significant as noted in Table 1. In
summary, states that have full practice of NPs also
have improved health outcomes in their communities.
In addition, hospitalization rates decrease in the mul-
tiple populations tested.

One-way analysis of variances of the levels of NP
practice (i.e., full, reduced, or restrictive) were also all
statistically significant when compared with the same
four data sets, as noted in Table 2. States with the
highest level of practice showed decreased hospitali-
zations and better health outcomes. The Tukey test of
pair-wise comparison found statistically significant
differences between full practice and reduced practice
as well as between full and restricted practice in all
four of the data sets as noted in Table 3. There was no
statistical difference found between reduced and
restricted practice in any of the four data sets. This
indicates that any type of barriers to APRN practice that
Table 1 e Outcomes of Full Practice by Nurse Practition

States with Full P

n ¼ 17

M

Potentially avoidable hospitalizations
for Medicare-Medicaid beneficiaries*

100.18

Hospital readmission within 30 days
discharge from rehabilitationy

10.46

Annual hospitalizations of nursing
home patientsz

18.1

Overall health Outcomesx 16.82

Note. SD, standard deviation.
* Rates per 1,000 person-years for 2009 by state for all states in
y State readmission rates for 2006 to 2009 adjusted for age, sex
category, reimbursement tier, and admission motor and cogniti
z Average annual rate of nursing home residents’ hospitalization
(rank ordered).
x Rank order of states for 2012.
do not allow NPs to practice within their full scope and
knowledge is inversely related to the positive effect on
hospitalizations of Medicare beneficiaries and state
health outcomes.
Discussion and Recommendations
Our study found a significant relationship between full
practice of NPs and decreased hospitalization rates of
Medicare and Medicaid beneficiaries in the United
States and improved health outcomes of states.
Although causality cannot be confirmed, the results of
better health outcomes and fewer hospitalizations
should be examined closely from the point of view of
the impact on frail elderly patients as well as from the
financial impact on our country.

Our findings support the increasing call of facili-
tating APRNs to fulfill their full scope of practice in
providing access and care to patients without direct or
indirect supervision from physicians. The outcomes
support the IOM recommendation that APRNs practice
to their full scope of practice including functioning as
primary care providers. The evidence from this study
and others provides strong impetus to further change
public policies to ensure that APRNs have full practice
across the nation. With unrestricted practice, there is
much evidence that APRNs can improve health out-
comes of our citizens and reduce health care costs.

Suggestions to facilitate this change begin at the
national level with combining resources from the
American Nurses Association, the National Council of
States Boards of Nursing, and national APRN associa-
tions such as the American Association of Nurse
Practitioners and the National Association of Clinical
Nurse Specialists to move the political agenda forward
to continue to positively impact health care policy with
unified practice language that can be implemented at
er on Selected Medicare-Medicaid Beneficiaries

ractice States without Full Practice

n ¼ 33

SD M SD

22.9 145.85 33.0 p < .0001

0.77 11.68 0.88 p < .0001

2.9 25.9 4.7 p < .0001

10.96 29.9 14.3 p ¼ .0018

the United States (rank ordered).
, race, ethnicity, living situation, rehabilitation impairment
ve functioning (rank ordered).
for fiscal year 2011 by state for all states in the United States
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Table 2 e Outcomes of Nurse Practitioner Levels of Practice on Selected Medicare-Medicaid Beneficiaries

N NP Levels of Practice

Full Reduced Restricted

17 21 12

M SD M SD M SD

Potentially avoidable hospitalizations for
Medicare-Medicaid beneficiaries*

100.18 22.9 149.76 36.49 139.0 25.81 p < .0001

Hospital readmission within 30 days discharge
from rehabilitationy

10.46 0.77 11.66 0.94 11.72 0.79 p < .0001

Annual hospitalizations of nursing home patientsz 18.1 2.9 25.7 5.7 26.1 2.5 p < .0001
Overall health outcomesx 16.82 10.96 8.09 15.47 33.08 11.93 p ¼ .0048

NP, nurse practitioner; SD, standard deviation.
* Rates per 1,000 person-years for 2009 by state for all states in the United States (rank ordered).
y State readmission rates for 2006 to 2009 adjusted for age, sex, race, ethnicity, living situation, rehabilitation impairment
category, reimbursement tier, and admission motor and cognitive functioning (rank ordered).
z Average annual rate of nursing home residents’ hospitalization for fiscal year 2011 by state for all states in the United States
(rank ordered).
x Rank order of states for 2012.
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the state level. State boards of nursing can thenmodify
state practice acts to align practice laws and allow
APRNs to practice to the level at which they are
educated.

In addition, state and national nursing groups
should work with government entities to use ideal
language in health care policies. Acknowledging both
physicians and advanced practice nurses as primary
care providers has the potential to meet the burgeon-
ing needs of our health care system. The body of
research on the safe, quality health care provided by
APRNs is undeniable and is increasing in magnitude
yearly.

In addition, we should develop coalitions with
stakeholders who would benefit from increased access
to care of APRNs including but not limited to nursing
home associations, hospital associations, hospital
systems, primary care systems, rural health centers, or
other businesses. An example of this would be the
Table 3eTukey Pair-wise Comparisons of Nurse Practiti
Beneficiaries

Full with Red

Potentially avoidable hospitalizations
for Medicare-Medicaid beneficiaries*

p < .0001

Hospital readmission within 30 days discharge
from rehabilitationy

p ¼ .0002

Annual hospitalizations of nursing Home
patientsz

p < .0001

Overall health outcomesx p ¼ .0324

NP, nurse practitioner.
* Rates per 1,000 person-years for 2009 by state for all states in
y State readmission rates for 2006 to 2011 adjusted for age, sex
category, reimbursement tier, and admission motor and cogniti
z Average annual rate of nursing home residents’ hospitalization
(rank ordered).
x Rank order of states for 2012.
current collaboration occurring with the Robert Wood
Johnson Foundation and the AARP in their “Campaign
for Action: Future of Nursing” to improve nursing and
meet the IOM recommendations to improve access,
quality, and cost of health care. These partnerships can
combine forces to improve health in our communities
and nation using the knowledge and expertise of
advanced practice nurses.
Conclusion
There is a strong and recurrent pattern of statistical
significance that emerges when comparing full prac-
tice of NPs and preventable hospitalization rates in the
dually enrolled Medicare-Medicaid population, the
readmission rate in those recently having postacute
hospital care for rehabilitation, hospitalization rates
oner Level of Practice on SelectedMedicare-Medicaid

NP Levels of Practice

uced Full with Restricted Reduced with Restricted

p ¼ .0036 p ¼ .5863

p ¼ .0008 p ¼ .9773

p < .0001 p ¼ .9713

p ¼ .0059 p ¼ .5565

the United States (rank ordered).
, race, ethnicity, living situation, rehabilitation impairment
ve functioning (rank ordered).
for fiscal year 2011 by state for all states in the United States
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from the nursing home setting, and overall health
outcomes as noted by Oliver et al. (2014). The stated
goal of U.S. DHHS in their strategic plan is to increase
access to care as well as to control the growth of health
care costs in a quality, cost-effective manner. This
research shows that the utilization of full practice of
NPs is associated with decreased hospitalization rates
in multiple populations and, thus, can effectively
impact quality and cost of health care. As recom-
mended by both the IOM and Federal Trade Commis-
sion, investigation and action need to be taken to
remove barriers to APRN practice. With the results of
this research and others already in the literature, it
seems logical to expect that barriers to APRN practice
be removed without further delay in order to facilitate
another method of providing quality, cost-effective
health care nationwide.
Supplementary data
Supplementary data related to this article can be found
online at http://dx.doi.org/10.1016/j.outlook.2014.07.004
r e f e r e n c e s

American Academy of Family Physicians. (2012). Primary care for
the 21st century: Ensuring a quality physician-led team for
every patient. Retrieved from http://www.aafp.org/dam/AAFP/
documents/about_us/initiatives/AAFP-PCMHWhitePaper.pdf.

American Association of Nurse Practitioners. (2013). 2013 nurse
practitioner state practice environment. Retrieved from http://
www.aanp.org/legislation-regulation/state-practice-
environment.

American Medical Association. (2009). AMA scope of practice data
series: Nurse practitioners. Chicago: American Medical
Association.

APRN Joint Dialogue Group. (2008). Consensus model for APRN
regulation: Licensure, accreditation, certification & education.
Retrieved from https://www.ncsbn.org/4213.htm.

Auerbach, D. I., Chen, P. G., Friedberg, M. W., Reid, R., Lau, C.,
Buerhause, P. I., . Mehrota, A. (2013). Nurse-managed health
centers and patient-centered medical homes could mitigate
expected primary care physician shortage. Health Affairs,
32(11), 1933e1941.

California Health Care Foundation. (2014). US health care
spending: Who pays. Retrieved from http://www.chcf.org/
publications/2013/09/data-viz-hcc-national.

Centers for Disease Control and Prevention. (2013). Annual
number (in thousands) of new cases of diagnosed diabetes
among adults aged 18e79 years, United States, 1980-2011.
Retrieved from http://www.cdc.gov/diabetes/statistics/
incidence/fig1.htm.

Donelan, K., DesRoches, C. M., Dittus, R. S., & Buerhaus, P. (2013).
Perspectives of physicians and nurse practitioners on primary
care practice. New England Journal of Medicine, 368, 1898e1906.

Dower, C., Moore, J., & Langelier, M. (2013). It is time to restructure
health professions scope-of-practice regulations to remove
barriers to care. Health Affairs, 32, 1971e1976.
Duckworth, J. M., Repede, E., & Elliott, L. (2013). Nurse
practitioners aiding frail elderly through home visits. Home
Health Care Management & Practice, 25(5), 212e216.

Gilman, D. J., & Koslov, T. I. (2014). Policy perspectives:
Competition and the regulation of advanced practice nurses.
Retrieved from http://www.ftc.gov/system/files/documents/
reports/policy-perspectives-competition-regulation-
advanced-practice-nurses/140307aprnpolicypaper.pdf.

Hayes, W. L. (1988). Statistics. New York: Holt, Rinehart and
Winston.

Horrocks, S., Anderson, E., & Salisbury, C. (2002). Systematic
review of whether nurse practitioners working in primary care
can provide equivalent care to doctors. British Medical Journal,
324, 819e823.

Institute of Medicine. (2011). The future of nursing: Leading change,
advancing health. Washington, DC: The National Academies
Press.

Kaiser Family Foundation. (2014). Retrieved from http://kff.org/
medicare/state-indicator/total-medicare-beneficiaries/.

Konetzka, R. T., Spector, W., & Limcangco, M. R. (2008). Reducing
hospitalizations from long-term care settings. Medical Care
Research and Review, 64(1), 40e66.

Kuo, Y., Loresto, F. L., Rounds, L. R., & Goodwin, J. S. (2013). The
states with the least restrictive regulations experienced the
largest increase in patients seen by nurse practitioners. Health
Affairs, 32(7), 1236e1243.

Laurant, M., Reeves, D., Hermens, R., Braspenning, J., Grol, R., &
Sibbald, B. (2005). Substitution of doctors by nurses in primary
care. Cochrane Database of Systematic Reviews, 4, 1e41, (Art. No.:
CD001271).

Lenz, E. R., Mundinger, M. O., Kane, R. L., Hopkins, S. C., & Lin, S.
X. (2004). Primary care outcomes in patients treated by nurse
practitioners or physicians: Two-year follow-up. Medical Care
Research and Review, 61, 332e351.

Mundinger, M. O., Kane, R. L., Lenz, E. R., Totten, A. M., Tsai, W. Y.,
Cleary, P. D., . Shelanski, M. L. (2000). Primary care outcomes
in patients treated by nurse practitioners or physicians. Journal
of the American Medical Association, 283, 59e68.

National Governor’s Association Center for Best Practices. (2012).
Retrieved from http://nga.org/cms/sites/NGA/home/news-
room/publications.html.

Naylor, M. D., & Kurtzman, E. T. (2010). The role of nurse
practitioners in reinventing primary care. Health Affairs, 29,
893e899.

Newhouse, R. P., Stanik-Hunt, J., White, K. M., Johantgen, M.,
Bass, E. B., Zangaro, G., . Weiner, J. P. (2011). Advanced
practice nurse outcomes 1990-2008: A systematic review.
Nursing Economics, 29, 230e250.

O’Grady, E. T. (2008). Advanced practice registered nurses: The
impact on patient safety and quality. In R. G. Hughes (Ed.),
Patient safety and quality: An evidence-based handbook for nurses
(pp. 1e20). AHRQ Publication No. 08-0043, chapter 43. Rockville,
MD: Agency for Healthcare Research and Quality. Retrieved
from http://www.ahrq.gov/qual/nurseshdbk/docs/OGradyE_
APRN.pdf.

Oliver, G., Pennington, L., & Revelle, S. (2014). Nurse practitioners
and national health outcomes. Missouri Nurse, 83(1), 13e16.

Ottenbacher, K. J., Karmarker, A., Graham, J. E., Kuo, Y. F.,
Deutsch, A., Reistetter, T. A., . Granger, C. V. (2014). Thirty-
day hospital readmission following discharge from postacute
rehabilitation in fee-for-service Medicare patients. Journal of
the American Medical Association, 311, 604e614.

Peterson, S. M., Liaw, W. R., Phillips, R. L., Rabin, D. L., Meyers, D.
S., & Bazemore, A. W. (2012). Projecting US primary care
physician workforce needs: 2010-2025. Annals of Family
Medicine, 10, 503e509.

Phillips, S. (2008). After 20 years, APNs are still standing together.
Nurse Practitioner, 33, 10e13.

http://dx.doi.org/10.1016/j.outlook.2014.07.004
http://www.aafp.org/dam/AAFP/documents/about_us/initiatives/AAFP-PCMHWhitePaper.pdf
http://www.aafp.org/dam/AAFP/documents/about_us/initiatives/AAFP-PCMHWhitePaper.pdf
http://www.aanp.org/legislation-regulation/state-practice-environment
http://www.aanp.org/legislation-regulation/state-practice-environment
http://www.aanp.org/legislation-regulation/state-practice-environment
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref1
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref1
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref1
https://www.ncsbn.org/4213.htm
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref2
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref2
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref2
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref2
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref2
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref2
http://www.chcf.org/publications/2013/09/data-viz-hcc-national
http://www.chcf.org/publications/2013/09/data-viz-hcc-national
http://www.cdc.gov/diabetes/statistics/incidence/fig1.htm
http://www.cdc.gov/diabetes/statistics/incidence/fig1.htm
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref3
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref3
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref3
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref4
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref4
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref4
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref5
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref5
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref5
http://www.ftc.gov/system/files/documents/reports/policy-perspectives-competition-regulation-advanced-practice-nurses/140307aprnpolicypaper.pdf
http://www.ftc.gov/system/files/documents/reports/policy-perspectives-competition-regulation-advanced-practice-nurses/140307aprnpolicypaper.pdf
http://www.ftc.gov/system/files/documents/reports/policy-perspectives-competition-regulation-advanced-practice-nurses/140307aprnpolicypaper.pdf
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref6
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref6
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref7
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref7
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref7
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref7
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref8
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref8
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref8
http://kff.org/medicare/state-indicator/total-medicare-beneficiaries/
http://kff.org/medicare/state-indicator/total-medicare-beneficiaries/
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref9
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref9
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref9
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref10
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref10
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref10
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref10
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref11
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref11
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref11
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref11
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref12
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref12
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref12
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref12
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref13
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref13
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref13
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref13
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref13
http://nga.org/cms/sites/NGA/home/news-room/publications.html
http://nga.org/cms/sites/NGA/home/news-room/publications.html
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref15
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref15
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref15
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref16
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref16
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref16
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref16
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref16
http://www.ahrq.gov/qual/nurseshdbk/docs/OGradyE_APRN.pdf
http://www.ahrq.gov/qual/nurseshdbk/docs/OGradyE_APRN.pdf
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref7aq
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref7aq
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref18
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref18
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref18
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref18
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref18
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref18
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref19
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref19
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref19
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref19
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref20
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref20
http://dx.doi.org/10.1016/j.outlook.2014.07.004


Nur s Ou t l o o k 6 2 ( 2 0 1 4 ) 4 4 0e 4 4 7 447
Rantz, M., Alexander, G., Galambos, C., Vogelsmeier, A.,
Popejoy, L., Flesner, M., . Zwygart-Stauffacher, M. (2013).
Initiative to test a multidisciplinary model with advanced
practice nurses to reduce avoidable hospitalizations among
nursing facility residents. Journal of Nursing Care Quality, 29(1),
1e8.

Robert Wood Johnson Foundation. (2013). Improving patient
access to high quality care. Retrieved from http://www.rwjf.
org/en/research-publications/find-rwjf-research/2009/01/
charting-nursings-future-archives/improving-patient-access-
to-high-quality-care.html.

Safriet, B. J. (1992). Health care dollars and regulatory sense: The
role of advanced practice nursing. The Yale Journal of Regulation,
9, 417e488.

Segal, M., Rollins, E., Hodges, K., & Roozeboom, M. (2014).
Medicare-Medicaid eligible beneficiaries and potentially
avoidable hospitalizations. Medicare & Medicaid Research
Review, 4, E1eE13.

Traczynski, J. & Udalova, V. (2013, April). Nurse practitioner
independence, health care utilization, and health outcomes. Paper
presented at the Fourth Annual Midwest Health Economics
Conference, Madison, WI.

United Health Foundation. (2012). America’s health rankings: A
call to action for individuals and their communities (23rd ed.).
Retrieved from http://www.americashealthrankings.org/.

U.S. Congress Office of Technology Assessment. (1986). Nurse
practitioners, physician assistants, and certified nurse-midwives: A
policy analysis. (Health Technology Case Study 37), OTA-hcs-37.
Washington, DC: U.S. Government Printing Office.

U.S. Department of Health and Human Services. (2013). How the
healthcare law benefits you. Retrieved fromhttp://www.hhs.gov/
healthcare/facts/bystate/Making-a-Difference-National.html.

U.S. Department of Health & Human Services. (2014). Strategic
plan and priorities. Retrieved from http://www.hhs.gov/
strategic-plan/priorities.html.

U.S. Department of Health and Human Services Office of
Inspector General. (2013). Medicare nursing home resident
hospitalization rates merit additional monitoring. (OEI-
06e00040). Retrieved from https://oig.hhs.gov/oei/reports/oei-
06-11-00040.asp.

http://refhub.elsevier.com/S0029-6554(14)00150-X/sref21
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref21
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref21
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref21
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref21
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref21
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref21
http://www.rwjf.org/en/research-publications/find-rwjf-research/2009/01/charting-nursings-future-archives/improving-patient-access-to-high-quality-care.html
http://www.rwjf.org/en/research-publications/find-rwjf-research/2009/01/charting-nursings-future-archives/improving-patient-access-to-high-quality-care.html
http://www.rwjf.org/en/research-publications/find-rwjf-research/2009/01/charting-nursings-future-archives/improving-patient-access-to-high-quality-care.html
http://www.rwjf.org/en/research-publications/find-rwjf-research/2009/01/charting-nursings-future-archives/improving-patient-access-to-high-quality-care.html
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref22
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref22
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref22
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref23
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref23
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref23
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref23
http://www.americashealthrankings.org/
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref24
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref24
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref24
http://refhub.elsevier.com/S0029-6554(14)00150-X/sref24
http://www.hhs.gov/healthcare/facts/bystate/Making-a-Difference-National.html
http://www.hhs.gov/healthcare/facts/bystate/Making-a-Difference-National.html
http://www.hhs.gov/strategic-plan/priorities.html
http://www.hhs.gov/strategic-plan/priorities.html
https://oig.hhs.gov/oei/reports/oei-06-11-00040.asp
https://oig.hhs.gov/oei/reports/oei-06-11-00040.asp
http://dx.doi.org/10.1016/j.outlook.2014.07.004

	Impact of nurse practitioners on health outcomes of Medicare and Medicaid patients
	Background
	Methods
	Data Sources
	NPs
	Potentially Avoidable Hospitalizations for Medicare-Medicaid Beneficiaries
	Readmission Postdischarge Rehabilitation
	Nursing Home Resident Hospitalization
	State Health Outcomes

	Statistical Analysis

	Limitations
	Findings
	Discussion and Recommendations
	Conclusion
	slink8

	Supplementary data
	References


