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Abstract
Background  Underserved women (rural, minority or 
poor) are disproportionally diagnosed with late-stage 
cervical cancer, indicative of inadequate access to, 
and use of, preventative healthcare. The Institute of 
Medicine (IOM) has proposed that nurse practitioners 
(NP) can address provider shortages among underserved 
populations, but to reduce shortages, scope-of-practice 
laws that restrict the delivery of care, must be revised. 
We examined the IOM recommendation of NP expanded 
scope-of-practice laws on reducing the disparity of 
underserved women diagnosed with late-stage cervical 
cancer.
Methods  We examined the cohort of 10 673 women 
diagnosed with cervical cancer between 2010 and 
2014 and reported to the Surveillance, Epidemiology 
and End Results cancer registry. We linked state-level 
laws regarding NP scope-of-practice to patients with 
cancer by their state of residence, diagnosis date and 
law enactment date. Hierarchical regression was used 
to explore NP full scope-of-practice law’s impact on 
late-stage cancer diagnoses considering the moderating 
effect of women living in medically underserved areas. 
We adjusted for known confounders available in this 
population-based data set.
Results  Medically underserved women living in states 
with laws that restrict NP full scope-of-practice are 
twofold more likely to be diagnosed with late-stage 
cancer; adjusted OR and 95% CI (OR 2.08, 95% CI 1.4 
to 3.1). These disparities were not observed among 
underserved women living in areas with NP full scope-of-
practice laws (OR 0.95, 95% CI 0.7 to 1.3).
Conclusions  NP full scope-of-practice laws could 
provide a pragmatic and cost-effective solution to 
healthcare provider shortages associated with late stage 
of cervical cancer diagnoses among underserved women.

Background
The Pap smear has reduced the mortality of cervical 
cancer nearly 70% and is one of public health’s 
greatest achievements.1 Lower or inadequate use 
of screening technologies for cancers with effec-
tive screening tests, like cervical cancer, has been 
attributed to later stage-at-diagnosis.2 Over 12 000 
women are still diagnosed with advanced stage 
cervical cancer in the USA each year.3 Most women 
diagnosed at a late  stage are racial and ethnic 
minorities, live in rural areas and have lower socio-
economic backgrounds, all who have limited access 
to care.4

Cancer screening is primarily in the domain of 
primary care providers, physicians and nurse prac-
titioners, identified in this paper as a nurse practi-
tioner (NP). However, the USA has a primary care 
physician shortage, especially among underserved 
and rural populations.5 Conversely, all US states 
are projected to have a surplus of primary care 
NPs.5 6 NPs have historically provided quality care 
to underserved and rural populations.6 7

The Institute of Medicine has proposed that NPs 
can address provider shortages among rural and 
underserved populations, but to reduce shortages, 
scope-of-practice laws must be changed to expand 
practice for NPs.8 Currently, over half of US states 
restrict NP’s scope-of-practice. Scope-of-practice 
laws define where NPs deliver care and with what 
limitations, restrictions and supervision. Scope-of-
practice laws require NPs to have a collaborative 
agreement with a physician to practice, where the 
physician must 'sign-off'  on care given by the NP. 
Collaborative agreements frequently require close 
geographic proximity between the NP and physi-
cian, a situation untenable in some underserved 
and rural areas.9 Without NP full scope-of-prac-
tice laws, states may require fees from NPs for the 
collaborative agreements with physicians, which 
eliminates the lower patient cost of NPs relative to 
physicians.9 10 Furthermore, without NP full scope-
of-practice laws, many insurance companies will 
not reimburse NPs for their services, making utilisa-
tion of Pap smears difficult or impossible for many 
underserved (rural, minority or poor) patients.9

Policies guide laws and frequently face inertia 
due to powerful and narrow interest groups. Physi-
cian and physician groups, such as the American 
Academy of Family Physicians and the American 
Medical Association, oppose nurse practitioner full 
scope-of-practice laws on the grounds of poorer 
quality-of-care due to less education.11 12 However, 
an evidence-based Cochrane Systematic Review 
does not support this view.7 Unfortunately, there 
is a substantial gap between enacted health policies 
and evidence-based policy research.13

Late-stage cervical cancer diagnosis is an ideal 
outcome to evaluate expanded scope-of-practice 
outcomes because late  stage is indicative of the 
inadequate use of primary care services, which 
includes cervical cancer screening. We hypothesise 
that expanded scope-of-practice laws will increase 
the availability of NPs to conduct cervical cancer 
screening in underserved areas. The objective of 
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Figure 1  Nurse practitioner scope-of-practice laws (autonomy and reimbursement only) and Surveillance, Epidemiology and End Results (SEER) 
registry states, 2010–2014.

the current study is to investigate the impact of NP full scope-
of-practice laws on disparities among late-stage cervical cancer 
diagnoses in the underserved compared with adequately served 
women.

Methods
Each year, The Nurse Practitioner journal publishes Annual 
Legislative Updates and identifies the legislative issues that have 
profound impacts among nurse practitioners in the USA. The 
legislative update includes a list of state-level laws allowing 
NP full practice authority. NP full scope-of-practice includes 
independently evaluating patients, ordering and interpreting 
diagnostic tests, and initiating and managing treatments to the 
fullest extent of one’s education and training.10 14–17 We identi-
fied states that have NP full scope-of-practice laws and the year 
this law went into effect. Currently, 42% of states have adopted 
the full scope-of-practice laws. We linked full scope-of-practice 
status to the Surveillance, Epidemiology and End Results (SEER) 
dataset by the state of residence for patients with a diagnosis of 
cervical cancer between 2010 and 2014. We used a public health 
surveillance system, the SEER cancer registry, which provides a 
comprehensive source of all newly diagnosed cancer cases that 
occur in people residing in SEER-participating areas, approxi-
mately 28% of the US population.18 States with available data 
in the SEER registry who also had full scope-of-practice laws 
included Hawaii, Iowa, Kentucky, New Mexico, Utah and Wash-
ington. States available in the SEER registry who restrict NP full 
scope-of-practice included California, Connecticut, Georgia, 
Louisiana, New Jersey and Michigan. See figure 1 for a map of 
SEER states by scope-of-practice laws. While we were prepared 
to assess the changes in laws over time, no states in this anal-
ysis enacted laws during our study period; therefore, no patients 
were dropped.

The cancer registry identifies incident cancer diagnoses that 
are collected from hospitals, physicians and laboratories under 
mandatory state reporting rules. SEER verifies, aggregates and 
deidentifies the data, which are made available for research. 
Data include patient and tumour characteristics, the first course 
of treatment and follow-up for vital status.19 Our study dataset 

includes cervical cancer (International Classification of Diseases 
for Oncology, third edition, code C53.9) among females. We 
excluded patients diagnosed on a death certificate, at autopsy or 
those with unknown stage-at-diagnosis or race. The final cohort 
consisted of 10 673 patients.

Our outcome variable, stage-at-diagnosis, was defined using 
the American Joint Committee on Cancer criteria documented 
in the SEER dataset. We defined early stage as IA because the 
5-year survival rate is over 90%.20 Late stage was defined as any 
stage higher than IA.

Confounders identified in the literature18 21 22 and available 
in the SEER dataset included patient age, mutually exclusive 
race and ethnicity categories, marital status, insurance status 
and urban or rural residence. County-level education (≤50% or 
>50% without a high school education) was linked by SEER to 
American Community Survey data, US Census Bureau.23 Group-
ings are in table 1. American Community Survey education data 
from two 5-year surveys (2009–2013 and 2010–2014) were 
linked to patients with cancer by the year of diagnosis closest 
to the median date of the American Community Survey. Two 
per  cent of patients were missing insurance status, so it was 
assessed as a separate category. We grouped the five per cent of 
patients with missing marital status with non-married. No other 
variables were missing.

Since assessment of vulnerable populations is vital when inves-
tigating the NP regulatory environment,24 we assessed medi-
cally underserved populations using the Health Resources and 
Services Administration (HRSA) Medically Underserved Area 
and Population designations.25 We linked medically underserved 
area designations to the patients with cancer by county of resi-
dence and year of diagnosis. HRSA bases the medically under-
served designation on a combination of variables: provider and 
population ratios, per  cent of the population below 100% of 
the federal poverty level, per  cent of the population over age 
64 years and the infant mortality ratio.6

Statistical analysis
Frequencies of the two main variables of interest, states with and 
without NP full scope-of-practice laws and medically underserved 
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Table 1  Cervical cancer patient characteristics by state NP full scope-of-practice authority status, SEER cancer registry 2010–2014, n=10 673

Patient characteristic (n=12 099)

States NP full practice authority laws

P value

Standardised effect differences

Have NP full scope-of-
practice authority

Lack NP full scope-of-
practice authority Before weighting After IPTW

Age (years)

 � <40 26.8% (2282) 29.9% (646) <0.0001 0.12 0.0

 � 40–54 37.1% (3158) 38.2% (823)

 � 55–59 24.3% (2067) 22.9% (493)

 � >60 11.9% (1012) 8.9% (192)

Race

 � Hispanic 26.7% (2239) 11.1% (238) <0.0001 0.40 0.41

 � White 45.8% (3905) 71.4% (1538)

 � Black 17.4% (1482) 3.3% (72)

 � Asian/Pacific Islander American Indian 10.5% (893) 14.2% (306)

Marital status

 � Married 38.0% (3241) 44.6% (961) <0.0001 0.13 0.0

 � Not married 61.9% (5278) 55.4% (1193)

Insurance

 � Yes* 91.6% (7766) 89.4% (1926) 0.04 0.06 0.0

 � No 6.8% (582) 8.1% (175)

 � Unknown 2.0% (171) 2.5% (53)

High school education

 � ≤50th percentile 56.8% (4840) 22.9% (493) <0.0001 NA†

 � >50th percentile 43.2% (3679) 77.1% (1661)

Residence NA†

 � Rural 1.3% (113) 18.4% (397) <0.0001

 � Urban 98.7% (8406) 81.6% (1757)

HRSA designation

 � Medically underserved 2.1% (182) 2.7% (58) 0.1 NA‡

 � Not underserved 97.8% (8337) 97.3% (2096)

 � Stage

 � Early§ 19.8% (1694) 22.1% (478) 0.01 NA‡

 � Late 80.1% (6825) 77.8% (1676)

*Early is AJCC stage IA, IA1, IA2, not otherwise stated (NOS), Late is all higher stages.
†NA, did not meet criteria for inclusion in the IPTW score were thus added to the model individually. 
‡NA, not applicable, these are outcome and main predictor variables and will not be included in the IPTW score.
§Includes women who qualify for Medicare (age 65 years and older) who did not have known insurance status.
AJCC, American Joint Committee on Cancer; IPTW, inverse propensity weighting; NA, not available.

areas, revealed our study population had small cell counts, espe-
cially among medically underserved areas in states without NP 
full scope-of-practice laws (table 1). Thus, we explored inverse 
propensity weighting (IPTW) to reduce the dimensionality of 
the covariates before modelling and to increase power.26 IPTW 
is a balancing score, balancing covariates between the treated 
and untreated groups, similar to how treated and untreated 
patients are balanced in randomised clinical trials.27 The treat-
ment in this study is NP full scope-of-practice status. IPTW has 
the most precision when covariate selection includes variables 
that meet the definition of confounding; are strongly related to 
the outcome, but weakly related to the treatment.28 Rural area 
of residence and education level were highly related with our 
treatment variable, ORs and 95% CI, respectively, were 0.06 
(0.5  to  0.7) and 0.2 (0.2  to 0.3), and they were also weakly 
correlated with our outcome variable, OR and 95% CI, respec-
tively, 0.9 (0.7  to 1.2) and 1.1 (1  to 1.2). Thus, rural area of 
residence and education level were dropped from the list of 
potential IPWT covariates. Baseline covariates chosen for inclu-
sion into the IPTW included age, insurance, race/ethnicity and 

marital status. IPTW was created by using logistic regression and 
regressing NP full scope-of-practice status on observed base-
line characteristics. Specifically, we added a fixed effects model 
augmented with a cluster-level main effect, state of residence (δ), 
to handle the clustered data: Logit(ehk)=δh+Uhk+α, where U is 
age, marital status and insurance status. Individual participants 
are indexed by k in cluster h. The δh term absorbs the effects of 
both observed and unobserved cluster-level covariates protecting 
against misspecification due to a cluster-level confounder.29 The 
range of the propensity scores IPTW was 1.1 to 6.6, with a 
mean of 2 and median of 1.2. IPTW aims to balance covariates 
between the treatment groups, so balancing statistics recom-
mended by Austin and Stuart were examined to evaluate the 
efficacy of IPTW.27

First, we used standardised effect differences.28 IPTW reduced 
the standardised effect differences between treatment groups by 
age, insurance and marital status to nearly 0 (table 1). Rosen-
baum and Rubin recommend no more than a 10% difference.30

IPTW did not balance the variable of race/ethnicity despite 
different functional forms used in the models as evidenced by the 
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Table 2  Crude OR and 95% CIs of being diagnosed with late-stage 
cervical cancer by race, ethnicity and state NP full scope-of-practice 
authority status, SEER cancer registry 2010–2014, n=10 673

Variable Crude OR of late-stage diagnosis

NP scope-of-practice authority laws

 � Full 0.88 (0.8 to 0.9)*

 � Restricted Reference

Health service areas

 � Medically underserved 1.21 (0.9 to 1.7)

 � Adequately served area Reference

Race and ethnicity

 � Hispanic 1.12 (0.9 to 1.3)

 � Non-Hispanic black 1.41 (1.2 to 1.6)*

 � Non-Hispanic other 1.0 (0.9 to 1.2)

 � Non-Hispanic white Reference

Residence

 � Rural 0.92 (0.7 to 1.2)

 � Urban Reference

High school education

 � ≤50th percentile 1.11 (0.9 to 1.3)

 � >50th percentile Reference

*Statistically significant . 
NP, nurse practitioner; SEER, Surveillance, Epidemiology and End Results.

standardised effect difference before weighting (0.40) and after 
weighting (0.41). More ethnically diverse states were more likely 
to have full practice laws. Since including race and ethnicity in 
the IPTW would not have increased precision, we included race/
ethnicity in the model as a covariate and investigated if scope-
of-practice laws differentially influenced race/ethnic groups and 
included it as another interaction term in the model. We also 
used a graphical method to examine if the propensity score was 
balanced in the two treatment groups (online  supplementary 
figure 1).27 Overlap was adequate, so our final IPTW included 
age, income and marital status.

Second, we weighted our final regression models by the IPTW 
and used a hierarchical logistic regression model on the outcome 
of late stage at diagnosis accounting for patients nested within the 
county of residence (ie, the level at which medically underserved 
areas and education level are designated) and state of residence 
(the level at which NP full scope-of-practice laws are enacted). 
The hierarchical model assists in controlling for unobserved 
heterogeneity in county-specific and state-specific effects. Since 
late-stage diagnoses were observed among underserved women, 
we would expect to see differences between the underserved 
and adequately served women, especially since NPs historically 
serve medically underserved women. Therefore, we adjusted 
the analysis to include effect modification by medically under-
served areas. Specifically, let ‍Yijk ‍ denote the status of late stage 
on ith patient within the jth county within the kth state. Associ-
ated with each ‍Yijk ‍ is a vector of covariates, ‍Xijk ‍ (including race/
ethnicity (individual level), education, rural/urban status, medi-
cally underserved areas (county level), full practice laws or not 
(state level). The two interaction terms in the model were cross 
products of underserved area and ethnicity, as well as under-
served areas and scope-of-practice. The covariates were defined 
at different levels. We used a three-level hierarchical logistic 

regression model (random intercept model), where 
‍
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Model fit for the final model was assessed using reductions 

in the −2Log Likelihood. We dropped education in the final 
model because it did not reduce the –2Log Likelihood, was not 
a confounder to other variables in the model and was not statis-
tically significant.

We hypothesised that late-stage diagnoses (outcome) among 
the medically underserved relative to the adequately served 
would vary in areas with and without NP full scope-of-practice 
laws. Analyses were performed using SAS V.9.4 (SAS Institute, 
Cary, North Carolina, USA).

Results
Table  1 shows differences in baseline patient characteristics 
initially considered in the analysis by treatment status (having vs 
not having full scope-of-practice laws) among the 10 684 study 
participants. States without NP full scope-of-practice laws had 
statistically significant larger proportions of whites relative to 
other race and ethnic groups, higher education level and larger 
proportions living in rural areas.

Table  2 examines the crude ORs. Table  3 examines the 
adjusted impact of NP full scope-of-practice laws on late-stage 
diagnoses. This model includes effect modification by medically 
underserved status since NPs have historically served under-
served women. Among US states without NP full scope-of-prac-
tice laws, medically underserved women have a twofold higher 

odds of being diagnosed with late-stage cervical cancer relative 
to women living in areas that are not medically underserved (OR 
and 95% CI 2.08 (1.4 to 3.1)). States with full scope-of-practice 
laws did not have stage-at-diagnosis disparities among women 
living in adequately served areas versus medically underserved 
areas (OR and 95% CI 0.95 (0.7 to 1.3); see table 3). Interest-
ingly, controlling for NP full scope-of-practice laws, populations 
of women living in rural areas were slightly less likely to be diag-
nosed at a late  stage (OR and 95% CI 0.82 (0.7  to 0.9)). Our 
results show all race/ethnic groups tended towards lower odds of 
late-stage diagnoses in states with NP full scope-of-practice laws. 
However, the results only reached statistical significance at the 
5% level for whites, the largest race/ethnic population OR and 
95% CI 0.64 (0.5 to 0.9).

Discussion
From our main finding, medically underserved women in states 
that restrict NP full scope-of-practice laws have twofold higher 
odds of being diagnosed with late-stage cervical cancer. Dispar-
ities among women living in areas with NP full scope-of-prac-
tice laws were not observed. This finding adds to the literature 
regarding the benefits of NP’s role in reducing health disparities. 
The systematic review by Xue et al concluded that NP full scope-
of-practice laws are a necessary component to improve health-
care utilisation and that expansion of the NP workforce alone 
are not sufficient.23

The primary argument against NP full scope-of-practice laws 
is patient safety due to NP’s lower education level. However, 
a Cochrane Review in 2005 and others concluded that appro-
priately trained nurses could provide the same high-quality care 
and favourable outcomes as primary care physicians.6 7 Other 
arguments against NP full scope-of-practice laws are competi-
tion between primary care physicians and NPs. However, the 
Cochrane Review noted that since NPs address previously unmet 
needs or create demand for care in areas where access is limited, 
physician workload may not change.6 Also, nurses are trained 
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Table 3  Adjusted OR and 95% CI of late-stage cervical cancer 
diagnosis and effect modification: medically underserved areas by 
scope-of-practice laws and scope-of-practice by race/ethnicity, SEER 
cancer registry 2010–2014, n=10 673

Variable
Adjusted OR of late-stage 
diagnosis*

State NP full scope-of-practice authority laws –

 � Medically underserved areas 0.95 (0.7 to 1.3)†

 � Adequately served areas Reference

State without NP full scope-of-practice 
authority laws

– 

 � Medically underserved areas 2.08 (1.4 to 3.1)

 � Adequately served areas Reference

Race/ethnicity

Hispanic – 

 � Full practice laws 0.88 (0.6 to 1.2)

 � Not full practice laws Reference

Non-Hispanic black – 

 � Full practice laws 0.7 (0.5 to 1)

 � Not full practice laws Reference

Non-Hispanic other – 

 � Full practice laws 0.73 (0.5 to 1)

 � Not full practice laws Reference

Non-Hispanic white – 

 � Full practice laws 0.64 (0.5 to 0.9)

 � Not full practice laws Reference

Residence

 � Rural 0.82 (0.7 to 0.9)

 � Urban Reference

High school education

 � ≤50th percentile –‡

 � >50th percentile

*Adjusted for age, marital status and insurance status using inverse propensity treatment 
weighting as well as other variables in the model. 
†Shaded cells present effect modification is when one variable (ie, scope-of-practice laws) 
varies by levels of another (ie, medically and adequately served areas).
‡Education was dropped from the adjusted model because it did not improve −2Log 
Likelihood, was not a confounder to other variables in the model and was not statistically 
significant.

to conduct in-depth discussions with patients and may have a 
distinct advantage during sensitive conversations and delivering 
education.31

Providing quality and cost-effective primary care, in the 
atmosphere of workforce and financial shortages, will rise as a 
prominent issue for many state policymakers.32 HRSA’s 2025 
projections for primary care physicians outstrips supply in 37 
states and demand for physician assistants (PAs) outstrips supply 
in 9  states.1 On the other hand, all US regions and states are 
projected to have a surplus of primary care NPs.1 6

Issues such as racial or ethnic discrimination may affect moti-
vation (or self-efficacy) and influence participation in political 
processes and decision making that can impact health. Given 
NPs traditional role providing quality care to underserved 
populations, advocacy for full scope-of-practice in minority 
areas, as well as rural areas, seems likely. This provides a ratio-
nale for our observation of the stronger relationship between 
race and ethnicity to the treatment (laws) than the outcome 
(stage-at-diagnosis), making it a poor candidate for inclusion in 
the propensity weighting. However, the inclusion of race and 

ethnicity as a covariate showed that both race and ethnicity 
and scope-of-practice  laws were important predictors of late 
stage at diagnosis for cervical cancer. Our results show all race 
and ethnic groups tended towards a lower odds of late-stage 
diagnoses in states with NP full scope-of-practice laws, but 
the results only reached statistical significance at the 5% level 
for whites, the largest race/ethnic population. Future research 
could specifically gather the sample sizes needed to address the 
implication of race/ethnicity in laws aimed to improve their 
access to care.

Providing equal access to primary healthcare has been a 
problem for this nation throughout its history. Policymakers 
frequently propose potential solutions, but stakeholders rarely 
reach an agreement. This research supports the notion that NP 
full scope-of-practice laws are effective for delivering timely 
quality care to vulnerable populations. Our focus was NP full 
scope-of-practice laws regarding the delivery of care, not full 
scope-of-practice laws addressing the prescribing of drugs since 
drug receipt would not affect the receipt of Pap smears nor 
stage-at-diagnosis.

Limitations
As with most policy research, we used a nationally representa-
tive population. Since policy questions are inherently answered 
using ecological study designs, our results should be interpreted 
at the population level to avoid an ecological fallacy. We did 
not have access to all variables known to influence our main 
predictor and outcome variables nor variables describing 
state level variability. However, we included the major poten-
tial confounders that can be measured in a population-based 
setting. Complex relationships influence behaviour in different 
legislative environments including socioeconomic status, rural 
versus urban areas, discrimination, racism, political environ-
ment, literacy levels, economics, transportation, insurance, 
culturally sensitive providers and race/ethnicity/gender match 
between patient and healthcare providers, to name a few. Our 
study is cross-sectional and cannot establish a causal relation-
ship between scope-of-practice and Pap testing, but we did assess 
average effects among those undergoing Pap testing in areas with 
and without full scope-of-practice laws, specifically considering 
medically underserved areas and controlling for individual and 
state level effects available to us. Given the multiple influences 
on legislative environments, many studies in different popula-
tions using different study designs and analytical methods are 
necessary to establish causality such as the Cochrane Systematic 
Review of this and similar issues.7 Research on how scope-of-
practice laws affect public health endpoints using multiple study 
designs and emerging methods is an area ripe for exploration. A 
multipronged approach, such as legislation plus individual inter-
ventions to improve cervical cancer screening, would be most 
effective at reducing disparities.

The use of SEER data has its strengths and limitations as 
well. Since cancer is a reportable disease, SEER provides a large 
sample size to accurately measure incidence and stage-at-diag-
nosis in the geographical areas assessed in this study. Although 
we have internal validity, generalising the results to states not 
included in this study may be biased if those states have cultural 
norms or extenuating circumstances not represented in the states 
we assessed. Stage-at-diagnosis may also be influenced by HPV 
vaccination, but would operate under similar assessment mech-
anisms examined in this study as vaccines are also administered 
by NPs. We do not have individual predictors of utilisation of 
healthcare that may have influenced cervical cancer screening. 
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What is already known on this subject

►► Underserved women are disproportionally diagnosed with 
late-stage cervical cancer, indicative of inadequate access to, 
and use of, preventative healthcare.

►► The Institute of Medicine has proposed that nurse 
practitioners can reduce provider shortages among rural and 
underserved populations, but to reduce shortages, US state-
level scope-of-practice laws must be expanded.

What this study adds

►► Underserved populations living in states that restrict nurse 
practitioner scope-of-practice laws are twofold more likely to 
be diagnosed with late-stage cervical cancer.

►► Our results found nurse practitioner full scope-of-practice 
laws could reduce late stage of cervical cancer diagnoses and 
reduce disparities among underserved populations.

Policy implications

►► This research adds to the increasing evidence-based data that 
support expanding nurse practitioner scope-of-practice laws 
to improve access to quality care.

However, it is generally not feasible to evaluate the impacts of 
legislation in non-population-based settings.

Conclusions
Cervical cancer was once one of the most common cancers affecting 
the USA.31 However, each year in the USA, over 4000 women die 
from cervical cancer.33 Overall, mortality rates have been decreasing, 
but some US populations and geographic areas still have high death 
rates, due in large part to the limited utilisation of cervical cancer 
screening.34 35 Research and epidemiological studies have demon-
strated the efficacy of the NP’s role in access to care, including 
cervical cancer screening among adequately served and underserved 
women.24 36 Legislation plays a primary role in supporting healthy 
behaviours that can prevent more serious diseases in the future.37 
Although this study cannot imply causality, it provides evidence that 
legislation allowing NP full scope-of-practice reduces the disparity 
in late-stage cervical cancer diagnoses among medically under-
served women. We hope this research sparks interest into the role 
of different legislative policy environments has on public health and 
expands the body of literature from nursing specific journals to the 
community of public health practitioners.

Public health implications
The number of states implementing NP full scope-of-practice 
laws has increased over 35% over the past few years, indi-
cating there is increasing acknowledgement of the NP’s role 
in providing affordable and quality care to the underserved. 
However, 29 states currently restrict NP practice in some way. 
This research provides evidence that NP full scope-of-practice 
laws may provide positive cervical cancer screening outcomes, 
especially among vulnerable and underserved women. It appears 
states are increasingly identifying the advantages of NP full 

practice authority; in 2016, 21 states had state practice regu-
lations which allow NPs full practice authority, a 34% increase 
since 2013.14 This research provides evidence-based support that 
expanding nurse practitioner scope-of-practice laws, as recom-
mended by the Institute of Medicine, may reduce health dispari-
ties in late-stage cancer diagnoses precipitated by a lack of health 
providers in underserved areas.

Contributors  JS-G: study question, study design, study analysis, study writing. LLW: 
study analysis, study writing. AS: data management, study analysis, acquisition of 
data. SMH: conception or design, acquisition of data. W-CT: conception or design, 
interpretation. ML: analysis of data, interpretation. All authors approved the final 
version.

Funding  The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not-for-profit sectors.

Competing interests  None declared.

Patient consent  Not required.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data sharing statement  Data are publicly available.

References
	 1	 Lăără E, Day NE, Hakama M. Trends in mortality from cervical cancer in the Nordic 

countries: association with organised screening programmes. Lancet 1987;1:1247–9.
	 2	 American Cancer Society. What are the key statistics about cervical cancer? 2017 

https://www.​cancer.​org/​cancer/​cervical-​cancer/​about/​key-​statistics.​html (Accessed on 
22 Nov 2017).

	 3	 Smith-Bindman R, Miglioretti DL, Lurie N, et al. Does utilization of screening 
mammography explain racial and ethnic differences in breast cancer? Ann Intern Med 
2006;144:541–53.

	 4	 Saghari S, Ghamsary M, Marie-Mitchell A, Oda K, et al. Sociodemographic predictors 
of delayed- versus early-stage cervical cancer in California. Ann Epidemiol 
2015;25:250–5.

	 5	 Streeter RA, Zangaro GA, Chattopadhyay A. Perspectives: Using results from hrsa’s 
health workforce simulation model to examine the geography of primary care. Health 
Serv Res 2017;52 Suppl 1:481–507.

	 6	 Health Resources and Services Administration. Shortage designation: Health 
professional shortage areas & medically underserved areas/populations. 2016 http://
www.​hrsa.​gov/​shortage/ (Accessed on 23 Mar 2017).

	 7	 Laurant M, Reeves D, Hermens R, et al. Substitution of doctors by nurses in primary 
care. Cochrane Database Syst Rev 2005;114:CD001271.

	 8	 IOM (Institute of Medicine). The Future of Nursing: Leading Change, Advancing 
Health. Washington, DC: The National Academies Press, 2011.

	 9	 Mason D. JAMA Forum: Access to care and ongoing battles over scope-of-practice, 
2014. https://​newsatjama.​jama.​com/​2014/​04/​03/​jama-​forum-​access-​to-​care-​and-​
ongoing-​battles-​over-​scope-​of-​practice/. (Accessed on 13 Feb 2017).

	10	 Phillips SJ. 22nd Annual Legislative Update: Regulatory and legislative successes for 
APNs. Nurse Pract 2010;35:24–47.

	11	 Filer WD (American Academy of Family Physicians). Letter opposing legislation for 
APRN scope-of-practice expansion. Dated 2017 https://www.​aafp.​org/​dam/​AAFP/​
documents/​advocacy/​workforce/​scope/​LT-​Oppo​sing​MALe​gisl​atio​nAPR​NSco​peEx​
pansion-​072417.​pdf (Accessed 27 Feb 2018).

	12	 American Medical Association. AMA statement on AP proposed rule on advance 
practice nurses. 2016 https://www.​ama-​assn.​org/​ama-​statement-​va-​proposed-​rule-​
advanced-​practice-​nurses.

	13	 Oliver K, Lorenc T, Innvær S. New directions in evidence-based policy research: a 
critical analysis of the literature. Health Res Policy Syst 2014;12:34.

	14	 Phillips SJ. 23rd Annual legislative update: As healthcare reforms, nps continue to 
evolve. The Nurse Practitioner 2011;36:30–52.

	15	 Phillips SJ. 24th Annual legislative update: Aprn consensus model implementation and 
planning. The Nurse Practitioner 2012;37:22–45.

	16	 Phillips SJ. 25th Annual legislative update: Progress for np authority to practice. The 
Nurse Practitioner 2013;38:18–42.

	17	 Phillips SJ. 26th Annual Legislative Update: progress for APRN authority to practice. 
Nurse Pract 2014;39:29–52.

	18	 Akinyemiju TF, Pisu M, Waterbor JW, et al. Socioeconomic status and incidence of 
breast cancer by hormone receptor subtype. Springerplus 2015;4:1–8.

	19	 Surveillance, Epidemiology, and End Results Program. SEER*Stat Databases. 2016. 
Submission https://​seer.​cancer.​gov/​data/​seerstat/​nov2014/ (Accessed 17 Nov 2017).

	20	 American Cancer Society. Treatment options for cervical cancer, by stage. 2015 http://
www.​cancer.​org/​cancer/​cervicalcancer/​detailedguide/​cervical-​cancer-​treating-​by-​stage 
(Accessed on 23 Mar 2017).

	21	 Bennefield ZC. Disparities in hpv and cervical cancer screening between highly 
educated white and minority young women. Am J Health Educ 2015;46:90–8.

http://www.ncbi.nlm.nih.gov/pubmed/2884378
https://www.cancer.org/cancer/cervical-cancer/about/key-statistics.html
http://dx.doi.org/10.7326/0003-4819-144-8-200604180-00004
http://dx.doi.org/10.1016/j.annepidem.2015.01.008
http://dx.doi.org/10.1111/1475-6773.12663
http://dx.doi.org/10.1111/1475-6773.12663
http://www.hrsa.gov/shortage/
http://www.hrsa.gov/shortage/
http://dx.doi.org/10.1002/14651858.CD001271.pub2
https://newsatjama.jama.com/2014/04/03/jama-forum-access-to-care-and-ongoing-battles-over-scope-of-practice/
https://newsatjama.jama.com/2014/04/03/jama-forum-access-to-care-and-ongoing-battles-over-scope-of-practice/
http://dx.doi.org/10.1097/01.NPR.0000366130.98728.34
https://www.aafp.org/dam/AAFP/documents/advocacy/workforce/scope/LT-OpposingMALegislationAPRNScopeExpansion-072417.pdf
https://www.aafp.org/dam/AAFP/documents/advocacy/workforce/scope/LT-OpposingMALegislationAPRNScopeExpansion-072417.pdf
https://www.aafp.org/dam/AAFP/documents/advocacy/workforce/scope/LT-OpposingMALegislationAPRNScopeExpansion-072417.pdf
https://www.ama-assn.org/ama-statement-va-proposed-rule-advanced-practice-nurses
https://www.ama-assn.org/ama-statement-va-proposed-rule-advanced-practice-nurses
http://dx.doi.org/10.1186/1478-4505-12-34
http://dx.doi.org/10.1097/01.NPR.0000440642.09390.fa
http://dx.doi.org/10.1186/s40064-015-1282-2
https://seer.cancer.gov/data/seerstat/nov2014/
http://www.cancer.org/cancer/cervicalcancer/detailedguide/cervical-cancer-treating-by-stage
http://www.cancer.org/cancer/cervicalcancer/detailedguide/cervical-cancer-treating-by-stage
http://dx.doi.org/10.1080/19325037.2014.999963


www.manaraa.com
284 Smith-Gagen J, et al. J Epidemiol Community Health 2019;73:278–284. doi:10.1136/jech-2018-210709

Evidence-based public health policy and practice

	22	 Miller JW, Plescia M, Ekwueme DU. Public health national approach to reducing 
breast and cervical cancer disparities. Cancer 2014;120 Suppl 16(S16):2537–9.

	23	 American Community Survey Office. ACS Summary File Technical Documentation 2015 
ACS 1-year and 2011-2015 ACS 5-year Data Releases Issued 2016 https://​www2.​
census.​gov/​programs-​surveys/​acs/​summary_​file/​2015/​documentation/​tech_​docs/​
2015_​SummaryFile_​Tech_​Doc.​pdf (Accessed 9 Jan 2018).

	24	 Xue Y, Ye Z, Brewer C, et al. Impact of state nurse practitioner scope-of-practice 
regulation on health care delivery: Systematic review. Nurs Outlook 2016;64:71–85.

	25	 Health Resources and Services Administration 2003 & 2013. HRSA Data Warehouse. 
2017 https://​datawarehouse.​hrsa.​gov/​DataDownload/​DD_​Files/​MUA_​DET.​xlsx 
(Accessed on 22 Nov 2017).

	26	 Glynn RJ, Schneeweiss S, Stürmer T. Indications for propensity scores and review of 
their use in pharmacoepidemiology. Basic Clin Pharmacol Toxicol 2006;98:253–9.

	27	 Austin PC, Stuart EA. Moving towards best practice when using inverse probability of 
treatment weighting (IPTW) using the propensity score to estimate causal treatment 
effects in observational studies. Stat Med 2015;34:3661–79.

	28	 De H. Matching as Nonparametric. Preprocessing for reducing model dependence in 
parametric causal inference. Political Analysis 2007;15:199–236.

	29	 Li F, Zaslavsky AM, Landrum MB. Propensity score weighting with multilevel data. Stat 
Med 2013;32:3373–87.

	30	 Rausenbaum PR, Rubin DB. Constructing a control group using multivariate matched 
sampling methods that incorporate the propensity score. The American Statistician 
1985;39:33–8.

	31	 Cang-Wong C, Murphy SO, Adelman T. Nursing responses to transcultural encounters: 
what nurses draw on when faced with a patient from another culture. Perm J 
2009;13:31–7.

	32	 Santilli J, Vogenberg FR. Key strategic trends that impact healthcare decision-
making and stakeholder roles in the new marketplace. Am Health Drug Benefits 
2015;8:15–20.

	33	 Ryerson AB, Eheman CR, Altekruse SF, et al. Annual report to the nation on the status 
of cancer, 1975-2012, featuring the increasing incidence of liver cancer. Cancer 
2016;122:1312–37.

	34	 National institutes of health cervical cancer fact sheet. 2010 https://​report.​nih.​gov/​
nihfactsheets/​Pdfs/​CervicalCancer(​NCI).​pdf (Accessed on 7 May 2017).

	35	 National Institutes of Health. Cervical cancer. 2013 https://​report.​nih.​gov/​
nihfactsheets/​viewfactsheet.​aspx?​csid=​76 (Accessed on March 23, 2017).

	36	 Skår R. The meaning of full practice authority in nursing practice. Journal of Clinical 
Nursing 2010;19(15-16):2226–34.

	37	 Lang T, Rayner G. Overcoming policy cacophony on obesity: an ecological public 
health framework for policymakers. Obes Rev 2007;8 Suppl 1(s1):165–81.

http://dx.doi.org/10.1002/cncr.28818
https://www2.census.gov/programs-surveys/acs/summary_file/2015/documentation/tech_docs/2015_SummaryFile_Tech_Doc.pdf
https://www2.census.gov/programs-surveys/acs/summary_file/2015/documentation/tech_docs/2015_SummaryFile_Tech_Doc.pdf
https://www2.census.gov/programs-surveys/acs/summary_file/2015/documentation/tech_docs/2015_SummaryFile_Tech_Doc.pdf
http://dx.doi.org/10.1016/j.outlook.2015.08.005
https://datawarehouse.hrsa.gov/DataDownload/DD_Files/MUA_DET.xlsx
http://dx.doi.org/10.1111/j.1742-7843.2006.pto_293.x
http://dx.doi.org/10.1002/sim.6607
http://dx.doi.org/10.1002/sim.5786
http://dx.doi.org/10.1002/sim.5786
http://dx.doi.org/10.7812/TPP/08-101
http://www.ncbi.nlm.nih.gov/pubmed/25945154
http://dx.doi.org/10.1002/cncr.29936
https://report.nih.gov/nihfactsheets/Pdfs/CervicalCancer(NCI).pdf
https://report.nih.gov/nihfactsheets/Pdfs/CervicalCancer(NCI).pdf
https://report.nih.gov/nihfactsheets/viewfactsheet.aspx?csid=76
https://report.nih.gov/nihfactsheets/viewfactsheet.aspx?csid=76
http://dx.doi.org/10.1111/j.1467-789X.2007.00338.x


www.manaraa.com

© 2019 Author(s) (or their employer(s)) 2019. No commercial re-use. See
rights and permissions. Published by BMJ.


	Scope-of-practice laws and expanded health services: the case of underserved women and advanced cervical cancer diagnoses
	Abstract
	Background
	Methods
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusions
	Public health implications

	References


