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By Yong-Fang Kuo, Figaro L. Loresto Jr., Linda R. Rounds, and James S. Goodwin

States With The Least Restrictive
Regulations Experienced The
Largest Increase In Patients Seen
By Nurse Practitioners

ABSTRACT The use of nurse practitioners (NPs) is one way to address the
shortage of physician primary care providers. NP training programs and
the number of practicing NPs have increased in the past two decades.
However, regulations limiting their scope of practice vary greatly by state.
We assessed the impact of state regulations on the increase in care
provided by NPs in the United States, using a 5 percent national sample
of Medicare beneficiaries. We found that between 1998 and 2010 the
number of Medicare patients receiving care from NPs increased
fifteenfold. By 2010 states with the least restrictive regulations of NP
practice had a 2.5-fold greater likelihood of patients’ receiving their
primary care from NPs than did the most restrictive states. Relaxing state
restrictions on NP practice should increase the use of NPs as primary care
providers, which in turn would reduce the current national shortage of
primary care providers.

I
ncreasing access to primary care is a key
focus of health reform in the United
States. Primary care helps patients in
decision making, provides opportuni-
ties for disease prevention and health

promotion, and can engage patients’ family
and community to help meet the health needs
of the patients.1 States with a higher ratio of
primary care physicians to patients have lower
Medicare expenditures and lower total and dis-
ease-specificmortality.2However, since 1998 the
proportion of US medical students choosing ca-
reers in primary care has dropped from around
60 percent to 20–27 percent.3,4

One way to address the shortage of physician
primary care providers is with nurse practi-
tioners (NPs).5,6 The past two decades have
witnessed an increase in NP training programs
and the number of practicing NPs.7–10 However,
states vary greatly in regulating the scope ofNPs’
practice and in the precision and detail of those
regulations.5 In some states NPs have essentially
the same authority to practice that physicians

have. Other states require physician supervision
and limit NPs’ hospital privileges as well as their
authority to order tests, make referrals, and pre-
scribe medications.6,11–14 The online Appendix
contains (in Exhibits 1a and 2a)15 a summary
of regulations for each state and how they have
changed over time.16–30 These restrictions may
inhibit the spread of care provided by NPs.31,32

Previous studies have found an increase over
time in both the number of nurse practitioners
and the number of patients receiving care from
them.9,10,33 These studies were based on national
health care surveys and included small numbers
ofNPs. In this articleweassess thegrowth in care
provided by nurse practitioners from 1998
through 2010 and how this varies by practice
setting, using national Medicare data as well
as the number of licensed NPs as reported by
state authorities.We were particularly interested
in the variation among states in NPs serving as
primary care providers. We hypothesized that
states with fewer restrictions on NP practice
and areas with a lower supply of primary care
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physicians and physician assistants would have
the highest percentage of NPs as primary care
providers.

Study Data And Methods
Data We estimated NP care from the 5 percent
national sample of Medicare beneficiaries for
1998–2010. We started in 1998, the year Medi-
care liberalized reimbursement to NPs. Data on
the number of NPs by state were based on license
records from state boards of nursing.16–30

Study Cohort We selected Medicare benefi-
ciaries age sixty-five or older with Parts A and B
coverage and not in a health maintenance
organization (HMO) for the entire twelve
months of each year during 1998–2010.
Beneficiaries whose original entitlement to
Medicare was based on disability or end-stage
renal disease were excluded, as were patients
with any nursing home stay in a given year.

Providers We identified individual providers
by their Unique Provider Identification Number
for 1998–2007 and National Provider Identifier
for 2007–10. Provider specialty was based on the
Part B claims in the Medicare Carrier files or
Outpatient Statistical Analysis files in a given
year. We identified the clinical setting—
inpatient, outpatient, or emergency depart-
ment—based on the type of evaluation and man-
agement billing code in the data sets.
To identify the primary care provider, we in-

cluded only beneficiaries with billing records for
two or more outpatient evaluation and manage-
ment services by a generalist physician (general
practitioner, family physician, general internist,
or geriatrician) or NP in a given year. Patients
were identified as having an NP as the primary
careprovider if theNPbilled formost of patients’
evaluation and management services. If a physi-
cian and an NP billed the same number of evalu-
ation and management charges in a given year
for a given patient, the physician was designated
as the primary care provider. For some analyses,
we identified patients forwhomNPs provided all
generalist evaluation and management services
during that year.

State Regulations We initially classified
state regulations into three levels: allowing in-
dependent practice and prescription authority;
allowing independent practice but requiring
supervision for prescriptions; and requiring
physician supervision for practice and prescrip-
tions.We reviewed any changes in these catego-
ries obtained from annual legislative updates16–30

from 1998 to 2012 (Exhibit 2a in the online
Appendix).15

In some analyses we further classified state
regulations of NP practice into five categories

related to patients’ ability to choose an NP:
exemplary, partially support, confine, restrict,
and severely restrict.11–13,34 The categories were
produced by an expert panel, whose members
evaluated three dimensions of patients’ access
to NPs: in governance and education of the NP
profession, in providing health care services,
and in ability to prescribe medications.We used
the 2006 and 2010 ratings11,13 in our analyses
(Exhibit 3a in the Appendix).15

Covariates Patient age (65–74, 75–84, or
≥85 years), sex, and race or ethnicity (white,
black, or other) were obtained from Medicare
enrollment files. Income for ZIP code areas
was obtained from the 2000 and 2010 census
data and categorized by quartile. The number
of primary care physicians per 100,000 residents
in each Hospital Service Area was obtained from
theDartmouth Atlas of Health Care for 2006—the
latest year available—and categorized by quar-
tiles.35 The numbers of physician assistants per
100,000 residents in each county (the smallest
unit of data collection for physician assistants)
in 2007 and 2010 were obtained from 2011–12
Area Resource Files, maintained by the federal
Health Resources and Services Administration.
Sizes of residential areas were categorized

usingRural-UrbanContinuumCodes that distin-
guish metropolitan counties by size and non-
metropolitan counties by degree of urbanization
and proximity to metropolitan areas.36 A comor-
bidity index for each enrollee, indicating the
number of his or her diagnosed conditions,
was generated from all claims in the twelve
months before each study year and categorized
as 0, 1, 2, and ≥3.37 The percentages of state
residents older than age seventy-five, male, non-
white, with fewer than twelve years of education,
or uninsured were obtained from the 2000 and
2010 census data, and primary care physician
availability was obtained from the 2006 and
2010 Area Resource Files.
Statistical Analyses For the years 2006 and

2010, we evaluated the association of patient
characteristics with the odds of having an NP
as the primary care provider, using hierarchical
generalized linear mixed models. The associa-
tions between having an NP as the primary care
provider and either state regulations or the avail-
ability of primary care physicians and physician
assistants were also assessed. We treated the
variable of states as a random effect to assess
how much of the variation in having an NP as
the primary care provider was explained by state
regulations. We also evaluated the change over
time in the percentage of patients with an NP as
the primary care provider as a function of state
regulations by adding the interaction between
year and level of regulation in the model.
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In addition, we assessed the association of
state regulations with the estimated number of
NPs per 100,000 state residents in 2006 and
2010,24,28 using a least squares regression model
adjusted for population age, sex, race or ethnic-
ity, education, insurance, and primary care
physician availability in each state. All tests of
statistical significance were two-sided
(p < 0:05). Analyses were performed with the
statistical software SAS, version 9.2. Maps were
constructed using ArcGIS 9.3.
Limitations Our main analyses assessed NP

Medicare charges, not activity. Medicare allows
physicians to submit evaluation and manage-
ment charges for a split or shared visit in which
both thephysician and theNPperformanddocu-
ment a substantive portion of a face-to-face en-
counterwith thepatient.38 In such situations, the
physician rather than the NP would normally
submit the charge, because the reimbursement
rate for physicians is 15 percent higher than that
for nurse practitioners.39 Thus, measuring only
NP charges would tend to underestimate total
NP activity. However, we also examined associ-
ations between state regulations and thenumber
of NPs licensed in a state, as previously done by
others.40 Finally, some institutions may have
policies against NPs’ billing independently for
their services.
Our method for identifying patients with an

NP as the primary care provider assumed that all
evaluation andmanagement charges by NPs and
generalist physicians were for primary care

services. Approximately 5percent ofNPs in adult
outpatient settings are not in primary care, so
ourmethodoverestimatedprimary carebyNPs.41

The increasing trend for NPs to receive training
and certification in a subspecialty42 will decrease
the availability of NPs as primary care providers.
This is analogous to the negative impact that
increasing specialization by physicians has had
on the numbers of primary care physicians.3,4

We studied community-dwelling elders with
fee-for-service Medicare coverage. Nurse practi-
tioner caremay differ for beneficiaries under age
sixty-five, those who reside in nursing homes, or
those with HMO coverage. Last, we analyzed the
number of licensed NPs as a proxy for the num-
ber of practicing NPs. This could tend to under-
estimate the impact of state regulations.

Study Results
Growth In Nurse Practitioner Care From
1998 to2010 theproportionofMedicarepatients
billed by NPs grew 6.2 percentage points for
hospitalized patients, 3.3 percentage points
for emergency department patients, and 9.5 per-
centage points for patients seen in an out-
patient setting (Exhibit 1). The overall number
of NPs reimbursed for evaluation and manage-
ment services in the 5 percent Medicare claims
data rose from3,114 in 1998 to37,638 in2010.Of
the 37,638 NPs who billed Medicare in 2010,
59.0 percent provided services in an outpatient
setting, 10.0percent innursing facilities,8.6per-
cent in hospitals, 6.8 percent in emergency de-
partments, and 15.5 percent inmultiple settings.
Nurse Practitioners As Primary Care

Providers The percentage of Medicare benefi-
ciaries having anNPas the primary careprovider
increased from0.2percent in 1998 to2.9percent
in 2010, representing more than 450,000
Medicare beneficiaries in 2010. In 2010 the per-
centage of Medicare beneficiaries with NPs as
primary care providers varied from 0.8 percent
in Hawaii to 14.8 percent in Alaska (Exhibit 2).
Exhibit 3 shows that the growth in NPs as pri-
mary care providers was greatest (from 0.6 per-
cent in 1998 to 5.3 percent in 2010) in states
that allowed NPs to practice and prescribe
independently.
Exhibit 4 presents the results of analyses ex-

amining the association between the percentage
of Medicare recipients with NPs as primary care
providers and the degree of state regulations
restricting NPs’ practice. Data are shown for
2006 and 2010 from unadjusted analyses and
frommultilevel multivariable analyses adjusting
for patient characteristics and the area supply
of primary care physicians and physician
assistants.

Exhibit 1

Percentage Of Community-Dwelling Medicare Patients Billed For Evaluation And
Management Services By Nurse Practitioners, By Practice Setting, 1998–2010

Pe
rc
en
t

Inpatient

Outpatient

Emergency department

SOURCE Authors’ analysis of claims and enrollment data from a 5 percent national sample of
Medicare beneficiaries.
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The unadjusted and adjusted results show a
strong association between the percentage of
patients with NPs as primary care providers
and the degree of state restrictions. In both years
there was more than 2.5-fold difference in the
odds of having an NP as a primary care provider
between the most and least restrictive states.
Several aspects of Exhibit 4 are worth noting.

First, the percentage of patients with NPs as
primary care providers increased significantly
from 2006 to 2010, for every category of state
regulation and every level of physician supply.
Second, the supply of primary care physicians
in a Hospital Service Area was inversely related
to the odds of having an NP as a primary care
provider. Third, patients living in counties with
the lowest quartile of physician assistants were
more likely than patients in other counties to
have NPs as their primary care provider.
Fourth, the amount of variation in having an
NP as a primary care provider (measured as
residual intraclass correlation coefficient)
attributed to states was 9.5 percent after adjust-
ment for patient and geographical characteris-
tics in 2010; in other words, 9.5 percent of the

Exhibit 3

Percentage Of Community–Dwelling Medicare Patients With Nurse Practitioner As Their
Primary Care Providers, By State Practice And Prescription Authority, 1998–2010

Pe
rc
en
t

Independent practice
and Rx authority

Independent practice, 
 MD supervision for Rx

MD supervision
for practice and Rx

SOURCE Authors’ analysis of claims and enrollment data from a 5 percent national sample of
Medicare beneficiaries. NOTE Categorizations of state practice and prescription authority by years
were based on annual legislative updates published in The Nurse Practitioner and summarized in
Exhibit 2a in the online Appendix (see Note 15 in text).

Exhibit 2

Percentage Of Community–Dwelling Medicare Patients With Nurse Practitioners As Their Primary Care Providers, By
State, 2010

SOURCE Authors’ analysis of claims and enrollment data from a 5 percent national sample of Medicare beneficiaries. NOTE Categories
were based on quintiles; see details in text.
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variation in having an NP as a primary care pro-
viderwasexplainedby the state inwhichpatients
lived. State regulations mediated 16.8 percent of
this variation. The full model for Exhibit 4 is in
Exhibit 4a in the online Appendix,15 including
patient characteristics. Patient characteristics
associatedwithan increased likelihoodofhaving
an NP as a primary care provider included youn-
ger age, female, non-Hispanic white ethnicity,
higher level of comorbidity, and living in a
lower-income and rural location.
The analyses presented in Exhibit 4 show a

significant interaction between the degree of
state regulation and the year of analysis
(p < 0:0001). States with the least restrictive
regulations had larger increases from 2006 to
2010 in the percentage of patients with NPs as
primary care providers.
We repeated the analyses in Exhibit 4 using a

more stringent definition of having an NP as a
primary care provider: receipt of all generalist
care from NPs, with no claims from generalist
physicians during that year. Using this defini-
tion, 0.9 percent and 1.5 percent of patients

received all of their primary care from NPs in
2006 and 2010, respectively. The association of
degreeof state regulationswithhavinganNPasa
primary care provider using this definition was
slightly stronger than that shown in Exhibit 4
(odds ratio for category 5 of state regulation
equaled 0.33 [95% confidence interval: 0.19,
0.59] in 2006 and 0.35 [95% confidence inter-
val: 0.20, 0.61] in 2010).
We also assessed the association of state reg-

ulations with the number of nurse practitioners
licensed to practice in each state in 2006 and
2010 (Exhibit 5a in theAppendix).15 The increase
in the number of NPs per 100,000 residents be-
tween 2006 and 2010 was greatest in states with
the least restrictive regulations.

Discussion
Several factors contribute to the current and
projected shortage of primary care providers
in the United States. These include overall pop-
ulation growth, population aging, an expected
large increase in the number of people with

Exhibit 4

Percentage Of Medicare Beneficiaries With Nurse Practitioners (NPs) As Their Primary Care Providers, As A Function Of
State Laws Regulating NP Practice And Supply Of Primary Care Physicians And Physician Assistants

2006 2010

Characteristic
No. of
patients

Percent of
patients

Odds
ratio

No. of
patients

Percent of
patients

Odds
ratio

Total population 678,946 1.8 — 709,868 2.9 —

State regulations on NP practice

1 (least restrictive) 40,915 3.7 1.00 76,074 4.9 1.00
2 102,476 2.2 0.84 104,501 3.1 0.63
3 180,650 1.6 0.55a 192,785 3.0 0.64a

4 130,540 1.8 0.47a 167,897 2.8 0.60a

5 (most restrictive) 224,365 1.4 0.36a 168,431 2.1 0.40a

Primary care physicians per 100,000 residents in Health Service Area

Quartile 1 (<48.6) 165,922 1.8 1.00 179,374 2.9 1.00
Quartile 2 (≥48.6 to <55.8) 167,678 1.6 0.93a 176,589 2.6 0.90a

Quartile 3 (≥55.8 to <64.8) 170,523 1.8 0.88a 174,834 2.9 0.86a

Quartile 4 (≥64.8) 173,558 2.0 0.76a 175,004 3.4 0.79a

Physician assistants per 100,000 residents in countyb

Quartile 1 166,080 2.1 1.00 173,629 3.8 1.00
Quartile 2 167,417 1.4 0.83a 174,185 2.1 0.79a

Quartile 3 167,349 1.9 0.94 176,780 2.8 0.86a

Quartile 4 166,720 1.8 0.88a 172,906 3.0 0.83a

SOURCE Authors’ analysis of claims and enrollment data from a 5 percent national sample of Medicare beneficiaries. NOTES Odds ratios
were estimated by multilevel analyses adjusted for clustering within states. All percentages of Medicare recipients with NPs as their
primary care providers were greater in 2010 than 2006 (p < 0:05). In 2006 the amount of variation (residual intraclass correlation
coefficient, or residual ICC) in having an NP as the primary care provider attributed to states was 12.6 percent and 10.2 percent,
without and with adjustment for state regulations, respectively. These models included all variables listed in Exhibit 4a in the
Appendix (see Note 15 in text). In 2010 the amount of variation (residual ICC) attributed to states was 9.5 percent and
7.9 percent, respectively. See Exhibit 3a in the Appendix for a description of regulations. The variables of primary care
physicians per 100,000 Health Service Area residents and physician assistants per 100,000 county residents had missing data
ranging from 0.6 percent to 2.0 percent. The results for the unknown categories are not shown. aOdds ratio is significantly
different from 1 at the 0.05 level. bQuartile designations were not the same in 2006 and 2010. They are provided in Exhibit 4a in
the Appendix.
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health insurance, and a decade-long decrease in
the number of medical school graduates choos-
ingprimary care as a career.3,4 Increasing the role
of NPs as primary care providers can be an im-
portant approach to increasing primary care
capacity.5–8

The Institute of Medicine, building on a rec-
ommendation in its landmark 2001 report
Crossing the Quality Chasm,32 recommended lib-
eralizing state laws regulating the practice of
NPs in its 2010 report The Future of Nursing.5

That report cited resistance by physician profes-
sional organizations, particularly state medical
boards. It discussed a number of possible steps
to make regulations more uniform across
states, including attention by the Federal Trade
Commission to anticompetitive practices by
state medical boards and changing reimburse-
ment policies by Medicare and Medicaid that
promote subscribers’ choice of provider types.
The past decade has seen a slow but steady

trend toward liberalization of state regulations
of NP practice.16–30 One factor driving those
changes is that increased availability of primary
care providers may reduce overall health care
costs.2 For example, a 2009 RAND Corporation
report commissioned by the State of Massachu-
setts estimated savings over ten years of $4–$8
billion if the state were to liberalize regulations
to allow NPs and physician assistants to inde-
pendently treat six common primary care
conditions.43

The Affordable Care Act The expanded
Medicaid coverage in theAffordableCareActwill
affect states differently, depending on their cur-
rent eligibility requirements for Medicaid and
their current supply of primary care providers.44

States projected to experience the largest need
for additional primary care providers include
Oklahoma, Georgia, Texas, and Louisiana. In
2010 all of these states, except Oklahoma, were
in the two most restrictive categories of regula-
tions on NP practice.13

Growth And State Regulations Thepropor-
tion of patients with an NP as the primary care
provider and the number of licensed NPs in-
creased most in states with the least restrictive
regulations. In additional analysesnot presented
here, we further divided states into four

categories based on whether or not they allowed
independent practice and independent pre-
scription authority. States with independent
prescription authority had the greatest growth,
regardless of the independence of other aspects
of NP practice.
Other Factors A number of other factors

partially explain the variation among states in
the proportion of Medicare patients with NPs as
primary care providers. These include the avail-
ability of primary care physicians and physician
assistants; the size of urban areas and rural pop-
ulations; and the race, ethnicity, and sex of the
population. However, when those factors were
controlled for, states’ degree of regulation ex-
plained 16.8 percent of the variation in NP care
at state level.
Physician assistants also serve as primary

care providers, under physician supervision.
However, fewer than half of them practice in
primary care settings.45 The association between
state regulations and having an NP as the pri-
mary care provider changed minimally after ad-
justment for physician assistant supply, which
is consistent with other studies.40

Processes And Outcomes Nurse practi-
tioners undergo different training from general
internalmedicineor familymedicinephysicians.
Previous trials have shown that NPs in commu-
nity care settings have comparable outcomes to
physicians.46–51 However, those trials were con-
ducted in controlled settingswith limitedpatient
populations. The comparative effectiveness of
NPs versus physicians in primary care must be
rigorously assessed in national population-
based data.

Conclusion
The number of Medicare patients receiving care
from nurse practitioners rose fifteenfold be-
tween 1998 and 2010. State regulations of the
scope of NPs’ practice, especially prescription
authority, have a strong influence on the growth
in numbers of NPs and patients receiving pri-
mary care from them. Modifying state regula-
tions of NPs’ practice is one path to expanding
access to primary care. ▪

◀

2.5-fold
Difference
In both 2006 and 2010
there was more than a
2.5-fold difference in the
odds of having an NP as a
primary care provider
between the most and
least restrictive states.
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