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Abstract
Increased engagement of nurse practitioners (NPs) has been recommended as a way to address care delivery challenges in settings that struggle 
to attract physicians, such as primary care and rural areas. Nursing homes also face such physician shortages. We evaluated the role of state 
scope of practice regulations on NP practice in nursing homes in 2012–2019. Using linear probability models, we estimated the proportion of 
NP-delivered visits to patients in nursing homes as a function of state scope of practice regulations. Control variables included county 
demographic, socioeconomic, and health care workforce characteristics; state fixed effects; and year indicators. The proportion of nursing 
home visits conducted by NPs increased from 24% in 2012 to 42% in 2019. Expanded scope of practice regulation was associated with a 
greater proportion and total volume of nursing home visits conducted by NPs in counties with at least 1 NP visit. These relationships were 
concentrated among short-stay patients in urban counties. Removing scope of practice restrictions on NPs may address clinician shortages in 
nursing homes in urban areas where NPs already practice in nursing homes. However, improving access to advanced clinician care for long- 
term care residents and for patients in rural locations may require additional interventions and resources.
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Introduction
Nursing homes experience difficulty recruiting and retaining 
clinicians, resulting in workforce shortages and inadequate 
staffing.1 These workforce challenges affect not only direct 
care staffing but also physicians and other advanced practice 
clinicians who provide medical services and expertise, includ-
ing medication prescribing, diagnosis of new conditions, and 
management of acute and chronic symptoms. Increasing nurse 
practitioner (NP) engagement in care has been recommended 
as a way to address care delivery challenges in settings with 
clinician shortages, such as primary care and rural areas.2-6

State scope of practice regulations that subject NPs to burden-
some requirements (eg, written practice and prescribing agree-
ments with a physician) restrict the size of the NP workforce 
and have been associated with lower access to primary care 
in the community.7-9 However, little is known about the effect 
of state scope of practice regulations on the NP workforce in 
nursing homes.

The US NP workforce experienced significant growth over 
the past decade, with more than 250 000 employed NPs in 
2022.10 In 2016, 1 in 4 primary care providers was an 
NP.11 However, states with restrictive scope of practice regu-
lations observed slower growth in the number of NPs prac-
ticing in primary care settings,12 particularly in rural areas.9

The number of NPs who practice in nursing homes has also 
been on the rise,13-15 but how state scope of practice restric-
tions influence NP practice in nursing homes is unknown. 
Furthermore, there are 2 important differences between NP 
practice in primary care clinics vs nursing homes. First, 
“incident-to” billing, which permits primary care practices 
with NPs and physicians working together to bill at higher 
physician rates for visits conducted by NPs, is not allowed 
in nursing homes. Second, Medicare mandates that some 
nursing home visits, including comprehensive assessments 
on admission and at regular intervals for nursing home resi-
dents, are performed by physicians.16 This federal require-
ment may lead to NPs joining physician groups that practice 
in nursing homes rather than start independent practice. 
Nevertheless, the NP workforce in nursing homes experienced 
marked growth over the past decade despite these federal reg-
ulations that impact all facilities equally. Thus, a close exam-
ination of the role of state-level scope of practice restrictions is 
needed to evaluate their impact on the NP workforce in nurs-
ing homes.

To better understand the role of NP scope of practice restric-
tions on access to NP care in nursing homes, our objective was 
to measure the association between changes in state scope of 
practice regulations between 2012 and 2019 and NP visits 
to patients in nursing homes. We hypothesized that scope of 
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practice regulations that restrict NP practice would limit NP 
practice in nursing homes.

Data and methods
Data sources and study sample
We used the Medicare Physician and Other Supplier Public 
Use Files, containing aggregate counts of all Part B Medicare 
fee-for-service claims by billing provider, to identify NPs, 
physicians, and physician assistants (PAs) who billed for visits 
to patients in nursing homes from 2012 through 2019. These 
files contained billing information for all clinicians, including 
visit type and place of service (short-stay skilled nursing facil-
ity or long-term-care nursing home), aggregated by year. We 
also used the Health Resources and Services Administration 
(HRSA) Area Health Resources File and the LTCFocus data-
base17 to measure county-level resident demographics, socio-
economic characteristics, nursing home characteristics, and 
health care workforce characteristics. All variables were meas-
ured at the county-year level (n = 25 840). County-years with-
out any nursing homes (n = 6884) or clinicians (n = 17), or 
with any missing data (n = 111), were excluded. Our final da-
taset included data for 18 828 county-years (Appendix 
Figure S1).

Study outcomes and other variables
To create our outcome variables, we measured the number 
and proportion of nursing home visits by physicians, NPs, 
and PAs for each county-year. To do so, we calculated the to-
tal number of nursing home visits by any individual clinician. 
Nursing home visits are excluded from “incident-to” billing 
and must be submitted under the performing clinician's na-
tional provider identifier. Thus, we were able to accurately 
identify all visits provided by NPs to patients in nursing 
homes. We summed the number of visits billed by each clin-
ician type and calculated the percentage of nursing home visits 
provided by each clinician type in each county-year. We also 
separately calculated the proportion and volume of short-stay 
visits and long-term-care visits provided by each clinician type.

The NP scope of practice was measured using the classifica-
tion developed by McMichael and Markowitz.18 The scope of 
practice measure was based on whether the state required a 
written collaborative agreement with a physician to practice 
and/or prescribe medications. States were categorized as hav-
ing a restrictive scope of practice if collaborative agreements 
were required either for both practicing and prescribing or 
for prescribing only, whereas no collaborative agreements 
were required in “full scope of practice” states. Each county 
was characterized using the scope of practice regulations ef-
fective in the state for more than 6 months in a given year. 
During the study period, 9 states changed scope of practice 
regulations from restricted to full (Appendix Table S1).

We obtained information on nursing home characteristics, 
resident demographics, socioeconomic characteristics, and 
health care workforce characteristics for each county-year. 
Nursing home characteristics included number of beds, per-
centage of for-profit nursing homes, percentage of nursing 
homes that were part of a chain, percentage of nursing home 
stays covered by Medicaid, percentage of stays covered by 
Medicare, and average functional status of patients. Resident 
demographics included percentage older than 65 years, 
percentage Black, and highest educational level completed. 
Socioeconomic characteristics included percentage of population 

insured by Medicare, median household income, and unemploy-
ment rate. Health care workforce variables included the number 
of NPs per 100 000 residents, the number of primary care physi-
cians per 100 000 residents, and the number of PAs per 100 000 
residents. Each county was also categorized as large urban, small 
urban, or rural based on core-based statistical areas.19

Characteristics of counties in 2012 and 2019 by scope of practice 
regulation can be seen in Appendix Table S2.

Statistical analysis
All study variables are described using summary statistics. For 
our main analyses, we used a longitudinal, difference-in- 
differences design to examine the association between state 
adoption of full NP scope of practice and the provision of 
nursing home visits by NPs. Using linear probability models 
(unadjusted and adjusted), we estimated the change in the pro-
portion of NP nursing home visits as a function of state scope 
of practice status interacted with year. Models included state 
and year fixed effects, and we controlled for the county-level 
characteristics listed above in the adjusted model. In a separate 
set of models (unadjusted and adjusted), we estimated the 
change in the volume of nursing home visits provided by 
NPs as a function of state scope of practice interacted with 
year. In addition to state and year fixed effects and county- 
level characteristics, we controlled for the volume of nursing 
home visits by physicians and PAs. In all analyses, standard er-
rors were clustered at the state level.20 We also plotted the 
difference-in-difference estimators for each outcome relative 
to the time of the event (ie, lifting of the scope of practice re-
strictions) in event study diagrams to compare the pre-trend 
between the treatment and control groups.

We conducted 3 sets of additional analyses. First, we sub-
grouped nursing home visits into 2 categories by place of service 
(short-stay skilled nursing facility vs long-term-care nursing 
home). While most US nursing homes provide both types of serv-
ices, they represent 2 distinct patient populations. Short-stay pa-
tients receive post-acute care such as skilled nursing and/or 
physical therapy with the goal of functional recovery after hospi-
talization. Long-term-care patients require 24 hours per day cus-
todial care in the nursing home. Second, we stratified our sample 
by rurality (rural vs urban) to examine whether there was any 
heterogeneity in outcomes. Third, we estimated the models on 
the subsample of counties after excluding the 16 states with 
full scope of practice authority for the entire study period (see 
Appendix Table S1 for the list of states).

Statistical analyses were performed using R, version 4.2.1 (R 
Foundation for Statistical Computing, Vienna, Austria). The 
study used publicly available datasets and therefore was 
exempt from human subjects research review by the University 
of Pennsylvania Institutional Review Board.

Limitations
This study has limitations. First, although we used a 
difference-in-differences approach using longitudinal data, we 
cannot claim to measure causal relationships. There are likely 
organizational and individual factors affecting NP practice in 
nursing homes that we could not observe. Moreover, our obser-
vational study design limited our ability to capture medical care 
provided but not billed for, such as interdisciplinary care 
meetings, care coordination services, and communication 
with caregivers. Finally, we measured visits to Medicare 
fee-for-service beneficiaries (including dual beneficiaries 
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covered by Medicaid), the most prevalent payer for nursing 
home care, but not for beneficiaries enrolled in Medicare 
Advantage, stand-alone Medicaid, and commercial insurance. 
Our findings may not be generalizable to those populations.

Results
Trends in nursing home visits by provider type
From 2012 to 2019, the proportion of all nursing home visits by 
NPs increased from 24% to 42% (Figure 1). In each year of the 
study period, physician-billed visits constituted the largest pro-
portion of all nursing home visits, but the proportion of these 
visits decreased from 69% to 51%. The proportion of nursing 
home visits by PAs remained relatively stable (7% in 2012 
and 6% in 2019). Trends were similar when we categorized 
our sample by long-term-care and short-stay visits and, by 
2019, NPs provided almost half (47%) of all long-term-care vis-
its and 40% of all short-stay visits (Appendix Figure S2).

The event study diagrams are presented in Appendix 
Figure S3. There was no significant pre-trend for the propor-
tion of NP visits. The difference-in-differences estimates for 
the volume of NP visits were statistically significantly different 
from zero in years 7 and 8 prior to the event (ie, lifting of scope 
of practice restrictions). However, the trend dissipated in the 
later pre-period (1–6 years prior to the lifting of scope of prac-
tice restrictions).

Association of adoption of full NP scope of practice 
with outcomes
Figure 2 displays the adjusted models of the association of 
state adoption of full NP scope of practice with changes in 
the proportion and volume of nursing home visits by NPs. 
Across all counties (n = 2651), the change in the proportion 
of nursing home visits by NPs was not statistically significant 

(top panel of Figure 2). However, in counties with at least 1 
NP visit (n = 1978), adopting full NP scope of practice was as-
sociated with a 2.5-percentage-point increase in the propor-
tion of all nursing home visits by NPs (95% CI: 0.8–4.2), a 
7.8% increase relative to the sample mean. These findings 
were concentrated among short-stay visits (2.6 percentage 
points; 95% CI: 0.6–4.6) vs long-term-care visits (1.2 percent-
age points; 95% CI: −1.2, 3.5), a 7.9% increase relative to the 
sample mean. Full unadjusted and adjusted models can be seen 
in Appendix Table S3.

On average, the volume of nursing home visits by NPs in-
creased by 409 (95% CI: 77–741) visits in all counties after 
a state adopted full NP scope of practice and, again, results 
were driven by short-stay visits (430; 95% CI: 189–670; bot-
tom panel of Figure 2). We observed a similar pattern in coun-
ties with at least 1 NP visit (n = 1978), with increases in the 
volume of nursing home visits by NPs for all visits (1072; 
95% CI: 445–1699) and short-stay visits (1205; 95% CI: 
676–1735), a 20.7% and 32.3% increase, respectively, rela-
tive to the sample means. Full unadjusted and adjusted models 
can be seen in Appendix Table S4.

Urban vs rural counties
Next, we stratified our sample by county rural status to exam-
ine outcomes. In urban counties with at least 1 NP visit 
(Figure 3), adjusted models revealed a 2.4-percentage-point in-
crease (95% CI: 0.6–4.1) in the proportion of nursing home vis-
its by NPs after state adoption of full scope of practice and, 
similar to our main analyses, a 2.5-percentage-point increase 
(95% CI: 0.4–4.6) for short-stay visits. Changes in the outcome 
were not significant for rural counties. Full unadjusted and ad-
justed models can be seen in Appendix Table S5.

For changes in the volume of nursing home visits by NPs, 
state adoption of full scope of practice was mostly associated 

Figure 1. Proportion of nursing home visits by nurse practitioners, physicians, and physician assistants, 2012–2019. The percentage of nursing home 
visits by provider type was calculated as the fraction of all nursing home visits by all providers in that category divided by the total number of nursing home 
visits during the year. Nursing home visits included visits to short-stay and long-term-care patients. Source: Authors' analysis of the Medicare Provider 
Public Use Files.
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with significant changes in urban counties (Figure 4). In all ur-
ban counties (n = 1672), the volume of all nursing home visits 
by NPs increased by 634 (95% CI: 142–1126) and for short- 
stay visits by 677 (95% CI: 320–1034), a 14.9% and 25.5% 
increase, respectively, compared to the sample means 
(Appendix Table S6). In urban counties with at least 1 NP vis-
it, the volume of all visits by NPs increased by 1178 (95% CI: 
428–1928), an 18.6% increase, and by 1336 (95% CI: 714– 
1959) for short-stay visits, a 29.8% increase. Results for rural 
counties were generally not significant, except for counties 
with at least 1 NP visit. Unlike our results that showed overall 
greater provision of care by NPs among short-stay visits, we 
found an increase in the volume of long-term-care visits by 
NPs in rural counties with at least 1 NP visit (351; 95% CI: 
10–692).

In our sensitivity analysis of the subsample of counties in 
states that either lifted scope of practice restrictions during the 
study period or had restricted scope of practice (n = 2221), the 
change in the proportion of nursing home visits by NPs was 
not statistically significant (top panel of Appendix Table S7). 
In counties with at least 1 NP visit (n = 1645), adopting full 
NP scope of practice was associated with a 2.7-percentage-point 

increase in the proportion of all nursing home visits by NPs 
(95% CI: 0.03–5.0) and a 3.3-percentage-point increase in 
short-stay visits (95% CI: 0.6–5.9) (lower panel of Appendix 
Table S7), consistent with our main results. For the volume of 
NP visits outcome, we observed similar effect sizes as in our 
main results, but the estimates from the analysis of the sub-
sample of counties were not statistically significant (Appendix 
Table S8).

Discussion
This analysis of 2012–2019 Medicare fee-for-service claims 
measured robust growth in the proportion of nursing home 
visits provided by NPs. By 2019, NPs provided nearly half 
of all long-term-care visits. Full NP scope of practice was asso-
ciated with a greater increase in the proportion of visits con-
ducted by NPs only in counties with any NP visits at 
baseline. Moreover, full NP scope of practice was associated 
with a greater total volume of nursing home visits by NPs 
for short-stay patients and in urban counties. There was a 
trend toward an increase in the proportion and volume of 
nursing home visits by NPs in rural counties with NP visits 

Figure 2. Association of adopting full scope of practice with the change in the proportion and volume of nursing home visits by nurse practitioners. The 
results are presented as percentage points for the proportion of nursing home visits by nurse practitioners and as counts for the volume of nursing home 
visits by nurse practitioners. The results are adjusted for county demographic, socioeconomic, nursing home, and health care workforce characteristics. 
The estimates for the volume of nurse practitioner visits are from models that also included the total number of nursing home visits by physicians and PAs. 
***P < .01, **P < .05, *P < .1. Source: Authors' analysis of the Medicare Provider Public Use Files, Brown University LTCfocus database, and the HRSA 
Area Health Resources Files. Abbreviations: HRSA, Health Resources and Services Administration; NP, nurse practitioner; PA, physician assistant.
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at baseline that adopted full NP scope of practice, but these re-
sults were nonsignificant. Overall, these findings indicate that 
full NP scope of practice can improve access to NP care, par-
ticularly in counties where NPs already practice in nursing 
homes.

Nurse practitioners have advanced medical training to diag-
nose and treat illnesses and have the ability to order and inter-
pret diagnostic tests and prescribe medications. While prior 
literature on NP practice has primarily focused on primary 
care and rural settings, NP-based practice models are especially 
relevant for nursing homes, which house over 1.3 million 
Americans1 and experience long-standing physician shortages. 
Primary care provided by NPs has been associated with good 
health outcomes, including high medication adherence,21 low-
er costs,22-24 and guideline-consistent care.22 Additionally, 
there is no evidence that restrictive scope of practice laws im-
prove care quality or outcomes in primary care settings.25-27

Moreover, NPs in primary care settings are more likely to pro-
vide services to disadvantaged Medicare beneficiaries and to 
accept Medicaid compared with physicians.28,29 As nursing 
homes struggle to attract and employ providers, removing re-
strictive regulations that limit NP practice and prescriptive 

authority may increase nursing home residents' access to care 
and allow for more efficient use of the NP workforce across 
practice settings.

The association between full scope of practice and NP- 
delivered care in nursing homes was stronger in counties 
with NPs practicing in nursing homes at baseline. Removing 
scope of practice restrictions alone may not be enough to at-
tract NPs to practice in nursing homes in areas where such 
practice is novel. Some of the barriers to nursing home practice 
reported by physicians—malpractice risk, low reimbursement, 
and inadequate training—may be relevant to NPs new to nurs-
ing home practice.30-33 Furthermore, Medicare mandates that 
some nursing home visits be conducted by physicians. For ex-
ample, Medicare specifies the inclusion of a physician on the 
interdisciplinary care team that develops an individualized 
treatment plan for short-stay patients and physicians are man-
dated to perform the initial face-to-face “admission” visit.16

However, nearly 20% of Medicare beneficiaries newly admit-
ted to a nursing home did not receive a physician visit in the 
first 5 days of their stay, with considerable variation in the tim-
ing of first visit across nursing homes.34 As NP visits to nursing 
home patients increase, eliminating restrictions on the type of 

Figure 3. Association of adopting full scope of practice with the change in the proportion of nursing home visits by nurse practitioners for urban and rural 
counties. The results are presented in percentage points of visits by nurse practitioners, adjusted for county demographic, socioeconomic, nursing home, 
and health care workforce characteristics. ***P < .01, **P < .05, *P <0.1. Source: Authors' analysis of the Medicare Provider Public Use Files, Brown 
University LTCfocus database, and the HRSA Area Health Resources Files. Abbreviations: HRSA, Health Resources and Services Administration; NP, 
nurse practitioner.
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provider who can conduct the initial visit and increasing reim-
bursement for timely visits may improve access to NP care 
after nursing home admission by enabling nursing homes to 
directly partner with NPs to deliver care.

Considering the additional challenges faced by nursing 
home clinicians, states that eliminate NP scope of practice re-
strictions may theoretically worsen access to NP care in nurs-
ing homes if NPs have greater employment opportunities in 
non–nursing home settings. We did not observe evidence of 
this, with full scope of practice being associated with an in-
crease, albeit nonsignificant, in the proportion of nursing 
home visits by NPs in all settings. Nevertheless, regulatory 
changes to NP practice in other settings may have an effect 
on the NP workforce in nursing homes. For instance, eliminat-
ing “incident-to” billing in primary care settings, estimated to 
result in considerable cost savings to Medicare,35 may influ-
ence the relationship between scope of practice restrictions 
and NP practice in nursing homes.

We observed considerable differences in the relationship be-
tween lifting scope of practice restrictions and NP practice in 
nursing homes for rural vs urban counties. For rural counties, 
there was a trend toward a greater proportion of visits con-
ducted by NPs for long-term-care residents, but those findings 
did not reach statistical significance. In contrast, for urban 

counties, full scope of practice was associated with an increase 
in the proportion and volume of visits by NPs to short-stay pa-
tients but not to long-term-care residents. These findings may 
reflect differences between urban and rural facilities in the div-
ision of labor between NPs and physicians, patient case mix, 
and practice organization of the different clinician types.36

Pilot studies of NP-based care in nursing homes reported 
lower hospitalization rates,37,38 emergency room visits, costs 
to Medicare,39,40 and better quality of life41 for long-term- 
care residents. Although those studies included physicians as 
part of the care team and were conducted in the context of 
managed care organizations, those findings are consistent 
with the large body of evidence supporting NP practice for 
older adults. In other settings, adoption of full scope of prac-
tice increased the capacity of NPs and physicians to provide 
primary care.42 Moreover, because Medicare regulations on 
who can perform certain patient assessments impact all facil-
ities equally and limit NPs' ability to practice in the nursing 
home independently of physicians, one might expect that the 
federal policy effect would obscure any effects of removal of 
scope of practice restrictions at the state level. Our findings 
of increased volume of visits after the removal of scope of 
practice restrictions despite the federal-level requirements in-
dicate that both state and federal policies may be outdated 

Figure 4. Association of adopting full scope of practice with the change in the volume of nursing home visits by nurse practitioners for urban and rural 
counties. The results represent the number of visits by nurse practitioners, adjusted for county demographic, socioeconomic, nursing home, health care 
workforce characteristics, and the total number of nursing home visits by physicians and PAs. ***P < .01, **P < .05, *P < .1. Source: Authors' analysis of 
the Medicare Provider Public Use Files, Brown University LTCfocus database, and the HRSA Area Health Resources Files. Abbreviations: HRSA, Health 
Resources and Services Administration; NP, nurse practitioner; PA, physician assistant.
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and require revision. Taken together, our findings suggest that 
adoption of full NP scope of practice improves access to med-
ical care in nursing homes as well, particularly in urban areas 
where NPs already practice in nursing homes. However, im-
proving access to NP care for long-term-care residents and 
for patients in rural locations may require additional interven-
tions and resources.
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online.
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