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Objective. To examine the impact of state-granted nurse practitioner (NP) indepen-
dence on patient-level quality, service utilization, and referrals.
Data Sources/Study Setting. The National Ambulatory Medical Care Survey’s
community health center (HC) subsample (2006–2011). Primary analyses included
approximately 6,500 patient visits to 350 NPs in 220HCs.
Study Design. Propensity score matching and multivariate regression analysis were
used to estimate the impact of state-granted NP independence on each outcome, sepa-
rately. Estimates were adjusted for sampling weights and NAMCS’s complex design.
Data Collection/Extraction Methods. Every “NP-patient visit unit” was isolated
using practitioner and patient visit codes and, using geographic identifiers, assigned to
its state-year and that state-year's level of NP independence based on scope of practice
policies. Nine outcomes were specified using ICD-9 codes, standardized drug classifi-
cation codes, and NAMCS survey items.
Principal Findings. After matching, no statistically significant differences in quality
were detected by states’ independence status, although NP visits in states with prescrip-
tive independence received more educational services (aIRR 1.66; 95 percent CI 1.09–
2.53; p = .02) and medications (aIRR 1.26; 95 percent CI 1.04–1.53; p = .02), and NP
visits in states with practice independence had a higher odds of receiving physician
referrals (AOR 1.88; 95 percent CI 1.10–3.22; p = .02) than those in restricted states.
Conclusions. Findings do not support a quality–scope of practice relationship.
Key Words. Nurse practitioner, community health center, scope of practice,
quality of care, state policy

The majority of Americans receive routine health care from primary care
practitioners who typically practice in outpatient or community settings
(Starfield et al. 1994; Green et al. 2001). While the demand for primary care
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is expected to increase—a by-product of the growing elderly population and
insurance expansion under the Affordable Care Act (ACA)—a shortage of pri-
mary care physicians (PCMDs) threatens access to high-quality care (Hofer,
Abraham, and Moscovice 2011; Kirch, Henderson, and Dill 2012; Petterson
et al. 2012). At the same time, the number of nurse practitioners (NPs)—
nurses who have advanced clinical education (master’s or doctoral degrees)
beyond their professional registered nurse preparation and are certified by a
national certifying body in an area of specialty (APRN Consensus Work
Group & the National Council of State Boards of Nursing APRN Advisory
Committee 2008)—is growing steadily (U.S. Department of Health & Human
Services [DHHS], Health Resources and Services Administration [HRSA]
2013). Between 1995 and 2005, the per capita supply of NPs rose an average
of 9 percent annually while the per capita supply of PCMDs rose considerably
more slowly—an average of 1 percent annually (Addressing Healthcare Workforce
Issues for the Future: Hearing before the United States Senate Committee on Health,
Education, Labor, and Pensions 2008). Projections through 2025 suggest that
6,000–7,000 NPs will be added to the workforce each year and total nearly
250,000 by the end of that period (Auerbach 2012).

Themajority of NPs practice in primary care settings and have been recog-
nized to capably substitute for as much as 75–90 percent of the tasks typically
performed by PCMDs (U.S. Congress, Office of Technology Assessment [OTA]
1986; DHHS, Agency for Healthcare Research and Quality [AHRQ] 2011;
HRSA 2013). At the same time, a growing body of evidence has found NP- and
PCMD-delivered primary care to be equivalent on most outcomes.1 Because of
their overlapping roles, similar outcomes, and growing availability, NPs are seen
as one solution to meeting the nation’s growing demand for primary care (Insti-
tute ofMedicine 2011); however, state nurse practice acts—policies that establish
NPs’ legal recognition and authority to practice (sometimes referred to as “scope
of practice”)—have historically required NPs to be supervised by physicians,
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thus preventing the optimal use of and full access to the skills of this workforce
(Health Affairs 2013).

Economic theory explains the relationship between the quality of NP care
and states’ restrictions of these practitioners, which are ostensibly designed to
protect the public and improve quality. Specifically, in markets that suffer from
information asymmetries, such as the health care market where consumers have
limited information about quality and difficulty discerning performance differ-
ences among practitioners, producers are inclined to supply poor quality (Aker-
lof 1970). In such markets, occupational regulations are used to counteract the
effects of quality uncertainty and provide signals to consumers regarding practi-
tioners’ competence. Based on this theory, unrestricted NP markets would be
likely to produce lower quality than restricted markets; however, there has been
little evidence exploring this phenomenon. A recent systematic review of pub-
lished studies examining the impact of NP restrictions on health care delivery in
the United States identified 15 studies through January 31, 2015. While the
authors found that NP autonomy was associated with an increase in the number
of NPs and expanded health care utilization, none of the included studies exam-
ined quality of care as the primary outcome (Xue et al. 2016). This study is
intended to fill this gap.

Specifically, we made direct comparisons between NP-delivered care in
states with and without NP restrictions. To determine whether NP restrictions
protect the public, we examined the impact of restricted scope of practice on
the quality of NP-delivered care. To determine whether such policies reduce
access to services that are frequently delivered by these practitioners or alter
their referral patterns, we compared patients’ utilization of NP-delivered phys-
ical examinations, patient education and counseling services, imaging ser-
vices, medications, and physician referrals by states’ NP independence status.
Finally, to explore whether detected effects may result from alternative expla-
nations, we ran parallel tests comparing these same outcomes among patients
seen by only PCMDs and physician assistants (PAs), separately. Results from
these analyses served as a “placebo”—that is, if PCMD- and PA-delivered care
varied by states’ NP scope of practice, differences were less likely attributable
to a policy effect and more likely the result of one or more alternative phe-
nomena.

The study was set in community health centers (HCs)—an important
setting in which to situate this work given their growing role in the U.S. health
system, their continued expansion under the ACA (Ku et al. 2010; Katz et al.
2011; HRSA, The Affordable Care Act and Health Centers n.d.), and their mandate
to serve the needs of the medically underserved and vulnerable communities
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(Hicks et al. 2006; Doty et al. 2010). Additionally, while HCs have tradition-
ally and historically relied on a mix of clinicians to deliver care, these provi-
ders are increasingly relying on advanced practice clinicians (a categorization
that includes NPs, PAs, and nurse midwives), especially NPs (Proser et al.
2015). To our knowledge, this is among the first studies to examine the impact
of NP restrictions on patient-level outcomes, generally, and the only study to
examine this phenomenon in HCs, specifically.

STUDYDESIGN

We used six years of data (2006–2011) from the community health center sub-
sample of the National Ambulatory Medical Care Survey (NAMCS).
NAMCS is a federally conducted multistage probability sample survey of
ambulatory care administered by the National Center for Health Statistics
(NCHS), which included a stratum of approximately 104 HCs in the United
States each of these years. For every HC, up to three practitioners were ran-
domly selected to participate in the survey from all physicians, NPs, PAs, and
nurse midwives, and approximately 30 patient visits per practitioner were
sampled during a random 1-week period. Based on the sampling design, the
unit of analysis was the “practitioner–patient visit unit.”

A set of unique practitioner identifiers in each year’s NAMCS visit file
were used to identify the practitioner or practitioners seen. Using these identi-
fiers, we isolated every NP-patient visit unit. To ensure appropriate practi-
tioner accountability, we excluded any NP visit that was also attended by a
physician, PA, or nurse midwife (i.e., comanaged). To be certain that we accu-
rately assigned each NP-patient visit unit to the state in which the visit
occurred, we also excluded visits to practitioners who saw patients at multiple
clinic sites during the reporting week since NAMCS analysts assign such visits
to a single site and that site’s state. We pooled remaining visits across the study
period and examined associations between visit-, NP-, and HC-level charac-
teristics by state-granted NP independence. To test the primary hypothesis—
that state-granted independence has no effect on NPs’ practice patterns or
quality of care2—we used multivariate logistic and negative binomial or Pois-
son regression analysis and, because of presumed heteroskedasticity, esti-
mated and reported robust standard errors.

Although consensus exists regarding the inclusion of survey weights in
estimating population descriptive statistics, the inclusion of weights in estimat-
ing causal effects is under debate (DuMouchel and Duncan 1983; Pfeffermann
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1993; Korn and Graubard 1995; Hahns-Vaughn 2005, 2006; Gelman 2007).
There appears to be a strong argument for including sampling weights to cor-
rect for heteroskedasticity and endogenous sampling and to identify average
partial effects (Solon, Haider, andWooldridge 2015). As it applies to our study,
we contemplated the fact that NAMCS’s survey design oversamples respon-
dents from highly populous geographic sampling units together with the fact
that patterns of state-granted NP independence and quality also vary region-
ally. Specifically, we generally found that NP independence was more com-
mon in the Northeast and West (see Principal Findings, Table 2) and know
from published studies that higher quality is more common in less populous
states and those in the Northeast (e.g., see Jencks et al. 2003). Given these pat-
terns, we opted to conform to recommendations from seminal works on sur-
vey analysis that favor weighted estimation when weights serve as a “proxy”
for some important feature of the sample design that has a bearing on the out-
come of interest (Heeringa, West, and Berglund 2010). Even so, differences in
our weighted and unweighted estimates led us to consider the possibility of
misspecification, double-check our assumptions with appropriate diagnostics,
and consider alternative covariates. Ultimately, finding no evidence of bias,
we adjusted all estimates for NAMCS’s sampling weights and survey design.3

Stata/SE� 12.1 (StataCorp, LLP 2011) was used for all analyses, and study
procedures were approved by The George Washington University’s Institu-
tional Review Board (IRB #101446).

VARIABLES OF INTEREST

Nine different outcomes were modeled, separately: three quality indicators,
four service utilization measures, and two referral pattern measures (Table 1).
The quality indicators’ specifications conformed with published sources and
were derived from ICD-9 diagnosis codes, NCHS’ standardized drug classifi-
cation codes (Lexicon Plus, Cerner Multum, Inc., 2000 South Colorado Blvd,
Suite 11000 Denver, Colorado 80222, USA), and NAMCS Reason for Visit
Classification codes, disease checkboxes, and other survey items.

The predictor of primary interest was state-granted NP independence in
practice authority (i.e., treating and diagnosing) and prescriptive authority
(i.e., prescribing medications). State identifiers were used to assign each NP-
patient visit unit to its state-year, and variables reflecting that state’s level of
independence in practice authority and prescriptive authority were con-
structed from a widely recognized state-by-state rating of NP independence
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published annually in The Nurse Practitioner Journal (NPJ), which is commonly
used for research. Specifically, NPJ rates each state on four levels of practice
independence (no restrictions + sole authority by board of nursing [full inde-
pendence], physician collaboration + sole authority by board of nursing,
physician supervision + sole authority by board of nursing, collaboration or
supervision + shared authority by boards of nursing and medicine) and three
levels of prescriptive independence (no restrictions [full independence], physi-
cian involvement, physician involvement + no controlled substances). We cre-
ated two, dichotomous variables—one representing full independence in each
authority—which were both entered into every model.4

A variety of other covariates were also included in each model based on
underlying theory and previous research. Diagnostics were used to expose

Table 1: Outcomes of Interest

Quality Indicators
1. Smoking cessation counseling (binary)
Numerator:Received smoking cessation intervention (i.e., nicotine replacement therapy or
medications ordered, supplied, administered, or continued and/or smoking cessation
counseling)
Denominator:Visits by adults who were screened for tobacco use and identified as smokers

2. Depression treatment (binary)
Numerator:Antidepressants ordered, supplied, administered, or continued and/or
psychotherapy or mental health counseling
Denominator:Visits by adults with depression

3. Statin for hyperlipidemia (binary)
Numerator: Statin ordered, supplied, administered, or continued
Denominator:Visits by adults with hyperlipidemia

Service UtilizationMeasures
4. Physical examination (binary)
5. Total number of health education/counseling services (count)

All of the following services ordered/provided during the visit: asthma, diet/nutrition,
exercise, family planning/contraception, growth/development, injury prevention, stress
management, tobacco use/exposure, and weight reduction

6. Imaging services (binary)
Any of the following services that were ordered/provided during the
visit: X-ray, bonemineral density, CTscan, echocardiogram, and other ultrasound

7. Total number of medications (count)
All of the following that were ordered, supplied, administered, or continued during the visit:
prescription and over-the-counter drugs, immunizations, allergy shots, oxygen, anesthetics,
chemotherapy, and dietary supplements

Referral PatternMeasures
8. Return visit at a specified time (binary)
9. Physician (MD) referral (binary)

Sources: Ma & Stafford, 2005; Chen et al., 2009; Ma et al., 2009; Romano & Stafford, 2011;
Bishop et al., 2012; Goldman et al., 2012.
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specification error, ensure linearity, and optimize fit. Because covariate nonre-
sponse rates for race and ethnicity exceeded 10 percent, each model was re-
estimated incorporating their imputed values, which are NCHS-derived using
a model-based, single, sequential regression method (Lewis et al. 2014). Find-
ing that differences were small, all reported results include imputed values.

PROPENSITY SCORE MATCHING AND POSTMATCHING
REGRESSIONANALYSES

Unbiased estimates from these multivariate regression models depend on
ignorable treatment assignment—that is, assignment to treatment being inde-
pendent of the outcome; however, there are reasons to believe that this assump-
tion may not hold. For example, it is well established that state policy adoption
does not occur randomly—political, economic, and geographic factors tend to
predict the timing and pattern of diffusion (Walker 1969; Zhou 1993; Berry
and Berry 2007). As it applies to NP scope of practice, states’ adoption patterns
could be endogenous with their residents’ health status or the quality of their
health care delivery systems. At the same time, practitioner–patient visit assign-
ments are not likely arbitrary, and nonrandom patterns of assignment may
introduce confounding. Moreover, certain characteristics—both observed and
unobserved—predispose people’s residential choices. If those same characteris-
tics also influence their health care outcomes, selection will bias estimates.

To mitigate this bias, we used propensity score matching. In simple
terms, the propensity score is the conditional probability of assignment to
treatment given a vector of observed covariates (Rosenbaum and Rubin
1983). It then provides the basis for matching—a process which pairs treat-
ment units with comparison units that are as similar as possible based on their
observable characteristics. By ensuring that there are no systematic differences
in observables between the treatment and comparison groups, propensity
score matching mimics experimental design.

In our study, we specified the propensity for treatment—that is, being
seen by an NP in a state with independent practice and prescriptive authori-
ties—using logistic regression and selected observables based on their empir-
ical and theoretical relationship to treatment assignment. Ultimately, the
covariates used in the final propensity score model included visit type, race,
metropolitan status, region, payer, number of physicians in the HC, type of
practice, HC type, and primary sampling unit/stratum identifier. Then, we
separately generated a matched sample for each outcome using the
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propensity score and radius matching—which pairs each treatment observa-
tion to all of the comparison observations within a specified distance (caliper)
(Dehejia and Wahba 2002; Smith and Todd 2005). For each model, we used
a caliper width that was consistent with the data’s structure and consensus
recommendations (i.e., one-quarter of a standard deviation of the sample’s
estimated propensity score; see Guo and Fraser 2015; Rosenbaum and Rubin
1985). In all cases, conventional statistical and graphical diagnostics were
used to reveal imbalances across the treatment and comparison groups and
ensure match “quality.” These included density distributions of the propen-
sity score, standardized bias, two-sample t-tests, and summary statistics such
as Rubin’s B and R statistics, which should be less than 25 percent and 0.5–
2.0, respectively.5 After balancing the treatment and comparison groups, we
re-estimated the effect of NP independence on each outcome using only the
matched samples and employing the approach to multivariate regression
modeling previously described.

Although the study’s primary aim was to examine the impact of
state-granted NP independence on NP-delivered care, to rule out alternative
explanations, each analysis was repeated using the subsample of PCMD and
PA visits, separately. Methods, identical to those previously described, were
employed with technical adjustments (e.g., caliper distance) for each subsam-
ple’s data structure and size.

PRINCIPAL FINDINGS

Over the combined, 6-year study period, data from approximately 350 NPs—
representing a population of approximately 3,300 clinicians in the United
States—were collected in NAMCS. The majority of these practitioners were
female (93 percent), white (88 percent), and non-Hispanic (94 percent) and
located in Federally Qualified Health Centers (FQHCs) (91 percent). Twenty-
two percent of NPs indicated that they practiced in rural settings, and 19 per-
cent were located in states that had granted NPs full independence. The char-
acteristics of NPs in independent states were similar to those in restricted
states (Table 2).

After excluding visits to PCMDs (n = 18,644) and PAs (n = 3,475), the
pooled, 6-year sample of visits included 6,498 to NPs (22 percent of all visits).
The distribution of patient visit characteristics by states’ independence status
varied (Table 3). For example, patient visits to NPs in independent states were
more likely to be located in the northeastern or western regions of the country
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and counties designated as wholly primary care shortage areas. At the same
time, these patients were less likely to be black and less likely to be seen for
preventive care but more likely to be seen for chronic problems.

OUTCOMES BY STATE-GRANTED NP INDEPENDENCE

Regarding the primary research question, there was little evidence to reject
the null hypothesis—that is, that state-granted NP independence has no effect
on NPs’ practice patterns or quality of care—across the outcomes studied
(Table 4). Among five of the nine outcomes examined—smoking cessation
counseling, depression treatment, statin for hyperlipidemia, physical exami-
nations, imaging, and return visits—no statistically significant differences were
detected among NP visits by states’ independence status after matching.
Among two of the three outcomes for which statistically significant differences
were detected, independent prescriptive authority—but not practice authority
—increased the incidence of receiving health education services (adjusted

Table 2: Nurse Practitioner Characteristics by State-Granted NP Indepen-
dence in Health Centers (2006–2011)† (N = 347‡)

Characteristic Independent (%) Not Independent (%) p-Value

Age <35 10§ 16 .32
35–44 14§ 27
45–54 37 33
55 and older 39§ 24

Gender Female 92§ 93 .74
Race White 98 86 .29

Black 2§ 9§

Other – 5§

Ethnicity Hispanic/Latino <1§ 7§ <.01
Health center type FQHC 95 95 <.01

FQHC-LA 1§ 5§

IHC 4§ <1
Metro status Rural 36§ 19§ .39
Region Northeast 49§ 21 .02

Midwest <1§ 23
South 3§ 35
West 48§ 22

†Adjusted for sampling weights and complex survey design.
‡Population of 3,314 NPs.
§Coefficient of variation/relative standard error >0.3 noted.
FQHC, Federally Qualified Health Center; FQHC-LA, "look-alike" health center; IHC, Indian
health center; NP, nurse practitioner.
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Table 3: Patient Visit Characteristics by State-Granted NP Independence in
Health Centers (2006–2011)† (N = 6,498‡)

Characteristic
Independent

(n = 1,491, %)
Not Independent
(n = 5,007, %) p-Value

Age <18 31 25 .55
18–34 22 28
35–49 21 21
50–64 18 19
65 and older 8§ 6

Gender Female 65 70 .14
Race Black 9 35 <.01

Other 91 65
Ethnicity Hispanic/Latino 21§ 27 .71
Payer source Private 30 12 .12

Medicare 8 8
Medicaid 32 40
Self-pay 15§ 19
Other 15§ 21

Visit type New problem 45 39 <.01
Chronic problem 34 27
Preventive care 20 34
Pre-/postsurgery 1§ 1§

Number of chronic
conditions

None 44 52 .43
1 27 23
2–3 21 19
≥4 8 6

Number of past visits None 6§ 6 .34
1–3 44 50
4–10 37 35
>10 13§ 8

Number of
medications

None 16 20 .38
1 29 26
2–4 39 33
≥5 16 20

Health center type FQHC 98 94 <.01
FQHC-LA <1§ 5§

IHC 1§ <1§

Metro status Rural 19§ 22§ .82
Region Northeast 47§ 14 .01

Midwest <1§ 18§

South 2§ 47
West 51§ 22

Primary care shortage
area designation

None of county – 4§ .01
Whole county 81 36
Part of county 19§ 60

Continued
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incidence rate ratio [aIRR] 1.66; 95 percent CI 1.09–2.53; p = .02) and medi-
cations (aIRR 1.26; 95 percent CI 1.04–1.53; p = .02). At the same time, visits
to NPs in states that had granted independent practice authority—but not pre-
scriptive authority—had an increased odds of being referred to a physician
compared to visits to NP in states with restricted practice (adjusted odds ratio
[AOR] 1.88; 95 percent CI 1.10–3.22; p = .02).

Results from the PCMDandPA“placebo” tests demonstrated some simi-
lar patterns (results not shown6). That is, the majority of outcomes appeared
unaffected by states’ NP independence status; however, exceptions did exist.
For example, visits toPCMDsweremore likely to receivedepression treatment
in states which had grantedNPs independent practice authority (AOR2.48; 95
percent CI 1.44–4.28; p ≤ .01) and received more health education services in
states that had granted NPs prescriptive independence (aIRR 2.16; 95 percent
CI 1.45–3.22; p ≤ .01). At the same time, patient visits to PAs were more likely
to be referred to a physician in states which had granted NPs independent pre-
scriptive authority (AOR 2.28; 95 percent CI 1.16–4.48; p = .02) but consider-
ably less likely to be referred to a physician in states which had granted NPs
independent practice authority (AOR0.46; 95percentCI0.26–0.83; p = .01).

LIMITATIONS

Findings from this study should be viewed within the context of its limitations.
Using NAMCS as the primary data source limited study outcomes to those

Table 3: Continued

Characteristic
Independent

(n = 1,491, %)
Not Independent
(n = 5,007, %) p-Value

Mean percent of population
with income less than
poverty level

16 18 .42

Year 2006 7§ 7 .10
2007 13 12§

2008 29§ 9§

2009 13§ 30
2010 26 23
2011 12§ 18

†Adjusted for sampling weights and complex survey design.
‡Population of 6,542,244 NP visits.
§Coefficient of variation/relative standard error >0.3 noted.
FQHC, Federally Qualified Health Center; FQHC-LA, "look alike" health center; IHC, Indian
health center; NP, nurse practitioner.
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which could be derived from the survey. Additionally, the self-reported nature
of these data could result in over reporting or underreporting (Gilchrist et al.
2004; Crawford et al. 2010); however, to our knowledge, differences between
NPs and other practitioner types are untested. Also, the source of identifica-
tion in this study was the propensity score. It is possible that in our approach
to its estimation or in our use of it for matching, we may not have controlled
for all important sources of selection bias. As previously noted, unweighted
and weighted estimates differed. Although we carefully examined those differ-
ences and found no evidence to support misspecification, some degree is still
possible. Finally, the study was set in HCs. It is possible that the institutional
norms or rules established by these providers heavily influence NPs’ quality
of care and could moderate the impact of state restrictions. At the same time, it
prevents generalizability of our findings to other settings, including those in
which NPs prominently serve (e.g., retail clinics).

IMPLICATIONS FOR POLICYAND PRACTICE

As noted, economic theory explains the role of occupational restrictions in
maintaining quality when consumers are faced with uncertainties. If restric-
tions are effective in protecting consumers from suboptimal care—that is, at
assuring quality in markets characterized by information asymmetries—one
would expect visits to NPs in restricted states to receive higher quality of care
than visits to NPs in unrestricted states. Findings from this study did not con-
form to this pattern. In fact, state independence had no statistically significant
effect on any of the three quality indicators studied.

Occupational restrictions can also be explained by “capture theory”—
guild efforts to persuade states to limit entry into a specific profession for the
benefit of those in the guild profession and at the expense of the public (Fried-
man 1962; Stigler 1971). In practice, “capture” would produce persistent
restrictions among NPs; enable anticompetitive behavior including barriers to
entry, monopoly rents, and market division (Gellhorn 1976; Rose 1979;
Gaumer 1984); and result in reduced access to primary care, especially to
those services most frequently provided by NPs (i.e., patient counseling and
education, physical assessment and screening, management and coordination
of acute and chronic illnesses, preventive care, referrals, and diagnostic studies
[HRSA 2014]). In this case, findings—which demonstrate a positive service
provision-NP independence effect—lend some support to this conceptualiza-
tion. Although visits to NPs in states with independent prescriptive authority
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received more health education services and medications, the net effect of
these differences on social welfare is unknown. If they reflect underuse and
result from barriers to medically necessary care, NP restrictions could exacer-
bate existing disparities in access among low-income, uninsured, andminority
populations who frequently receive their care at HCs. At the same time, if
these service differences reflect overuse, misuse, and/or waste, restrictions
could be cost effective and welfare enhancing.

That independent prescriptive authority was associated with an
increase in the number of medications suggests that restrictions—which, in
some states, require NPs to obtain physician cosignatures on prescriptions—
might prove sufficiently burdensome to change these practitioners’ prescrib-
ing habits. Findings from recent qualitative studies, which have examined
the organizational climate in a variety of primary care settings (e.g., physician
offices group, practices, outpatient clinics, and HCs) and the influence of
organizational climate on NP practice, have echoed the burdens associated
with state restrictions and described how these burdens extend beyond NPs
to influence both PCMDs, who have to provide NP oversight, and patients,
who must tolerate delays and interruptions in care because of them (Poghos-
yan, Nannini, and Clarke 2013; Poghosyan et al. 2013a, 2013b). Even in
HCs—settings in which oversight of NPs by physicians should be facilitated
by these clinicians’ colocation, close physical proximity, and these providers’
inclusive staffing models—restrictions were found to reduce the number of
medications ordered, supplied, administered, or continued by NPs during
patient visits.

The fact that practice independence was associated with an increase in
the odds of receiving a physician referral is somewhat curious. It is possible
that the effect reflects differences in patients’ medical complexity, especially
given the absence of NAMCS’s data elements that permit severity adjustment.
Nevertheless, each model included covariates that were intended to control
for such factors (e.g., age, gender, race, ethnicity, payer, reason for visit). Even
so, the covariate structure could have been inadequate, or the presence of
unobservables could have introduced bias. Alternatively, it is possible that
NPs located in independent practice states may have fewer resources—includ-
ing fewer medical colleagues with whom to consult—necessitating a greater
use of formal referral networks. At the same time, an increase in physician
referrals among visits to NPs in these states could signal uncertainty among
NPs with their clinical decision making when no formal supervision is
required. Otherwise, concerns about liability and/or malpractice could incen-
tivize NPs in independent states to refer at higher rates.
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While findings from the primary analyses can generally be explained,
results from the PCMD and PA “placebo” tests are more difficult to reconcile.
These tests were justified on the basis that NP restrictions should not affect
PCMD- or PA-delivered quality of care or their practice patterns. While there
was variation in the affected outcomes and the direction, magnitude, and con-
sistency of the effects, the fact that any associations were evident raises ques-
tions. On the one hand, these findings introduce the possibility that some
alternative explanation might be responsible. On the other hand, these find-
ings could represent a cross-occupational effect of NP regulation that has been
previously overlooked. HCs are unique environments that rely on diverse
teams of colocated health care practitioners to fulfill their missions. It is possi-
ble that the changes in PCMD and PA care that were associated with NP inde-
pendence and detected in this study were by-products of the burdens
associated with state restrictions and describe how these burdens extend
beyond NPs to influence other clinicians. Regardless of their origin, findings
from the “placebo” tests should stimulate further research about the impact of
NP independence on diverse target populations, including practitioners, pro-
viders, and policy makers.

CONCLUSIONS

The growing demand for primary care in the United States coupled with a
shortage of PCMDs, which is expected to worsen over the next decade, has
sparked a national debate about the adequacy of the health care workforce
and the options for closing the primary care workforce gap. Expanding the
use of advanced practice clinicians, especially NPs, is a frequently discussed
solution. While it has some appeal, the extent to which this direction becomes
a solution is contingent on states easing restrictions in their NP scope of prac-
tice policies; yet little research informs the consequence of such state action. A
2012 review of the evidence by the National Governors Association found
“[n]o studies . . . designed to measure differences in health care quality, access,
or costs between states with more and less restrictive scope of practice laws”
and urged researchers to study this phenomenon (National Governors Associ-
ation [NGA] 2012, p. 10).

This study was motivated by this gap in the evidence and was designed
to provide policy makers with actionable information on which to base their
reform decisions—specifically, to produce valid and nationally representative
estimates of the effect of NP independence on social welfare. Study findings—
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which did not demonstrate a scope of practice-quality effect—do not substan-
tiate the use of restrictions for the sole purpose of consumer protection. In
terms of our other analyses, the net effect of NP independence on service
utilization and referral patterns and the effect of NP independence on PCMD-
and PA-delivered care were unclear. Certainly, there may be justifiable
reasons to ease NP restrictions beyond the relationships we explored (e.g.,
autonomy’s impact on health care access). Given our equivocal findings, pol-
icy makers may want to examine the purpose of NP restrictions, account for
the welfare gains/losses associated with regulating these practitioners, includ-
ing the economic costs and administrative burdens—an exercise which was
beyond the scope of this study—and, on those grounds, determine the content
and scope their occupational policies.
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NOTES

1. This evidence includes dozens of empirical studies, independent evaluations, and
evidence syntheses. See Sackett et al. (1974), Spitzer et al. (1974), Sox (1979), U.S.
Congress, OTA (1981, 1986), Mundinger et al. (2000), Horrocks, Anderson, and
Salisbury (2002), Laurant et al. (2005), Houweling et al. (2009), Dierick-van Daele
et al. (2010), Naylor and Kurtzman (2010), Schuttelaar et al. (2010), Newhouse et al.
(2011), Day et al. (2014), Donald et al. (2014), Martinez-Gonzalez et al. (2014),
Martin-Misener et al. (2015), Swan et al. (2015).

2. Our primary interest was in comparing NP-delivered care in independent and
restricted states. We repeated this analysis for PCMDs and PAs, separately. We did
not compare outcomes between or among the different types of practitioners (e.g.,
NP-delivered care compared to PCMD-delivered care).

3. Unweighted estimates are available from the authors upon request.
4. In their binary form, the predictor variables captured states’ movement into/out of

full independence—a condition that applied to six states during the study period:
Two states eased their restrictions and became fully independent in prescriptive
authority (0?1) and four states that were fully independent in practice authority
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strengthened their restrictions (1?0). Taken together, these changes affected
approximately 20 percent of the U.S. population.

5. Specifications of the propensity score, results from each matching algorithm, and
the accompanying diagnostics are available from the authors upon request.

6. Results available from the authors upon request.
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