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Introduction 

Cancer has been impacting health outcomes from the first known record of a 

malignancy in Egypt around 1600 B.C.E. that described tumors removed from a 

woman’s breast. Today, half of all men and one third of all women will develop cancer in 

the United States (U.S.).1 The leading cause of death for adults, age 40 to 79 years in 

the U.S. is cancer.2 Although there are modifiable risk factors that contribute to 

developing cancer, (e.g. smoking, viral exposure and obesity),3 one of the greatest risk 

factors is aging. The population of older adults, defined as age 65 years and older, are 

most frequently diagnosed with cancer; 4 over the next 30 years, this group will grow to 

an unprecedented number, with a proportional increase in the incidence and prevalence 

rates of cancer. 

Estimates of the oncology workforce suggest there may not be enough 

physicians in practice to care for these older patients with cancer. In addition to newly 

diagnosed individuals with cancer, earlier detection and improved treatments have 

increased the number of cancer survivors. Cancer survivors number 14.5 million 

currently, and are anticipated to grow to 19 million by 2024.5 This large patient volume 

will require a corresponding increased amount of care by oncology providers. The 

American Society of Clinical Oncology (ASCO), projected a 40 percent growth in 

demand for cancer care by 2025.5 The projected growth in physician supply within the 

same time period will increase by only 25 percent. The shortage of oncology physicians 

will exacerbate the unequal access to care already experienced by patients who live in 

rural areas of the U.S.6  
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Currently, physician specialists such as hematologists and oncologists are 

regarded as the primary source of care for patients with cancer. However, other 

providers also play integral roles in cancer care delivery. Advanced Practice Providers, 

including nurse practitioners (NP) and Physician Assistants (PA) have been identified as 

providers of a proportion of care similar to that provided by physician specialists. The 

size of their workforce contribution has been described in varying amounts. A recent 

ASCO survey of practices that employed APPs indicated their numbers have increased 

dramatically, from 52% of practices employing APPs in 2014 to 73% in 2015. This 

dramatic growth has been especially true of the NP workforce over the past decade. 

The Health Resources and Service Administration (HRSA) conducted a National 

Sample Survey of NPs (NSSNP) in 2012 and reported 154,000 licensed NPs in the 

U.S.7 The American Academy of Nurse Practitioners (AANP) has estimated the number 

of NPs at almost 205,000 in 2016, essentially doubling since 2007.8  

A growing body of evidence has suggested that NPs are already providing care 

to patients with a wide range of malignancies in various settings.9-11 While a few studies 

have estimated the number of patients NPs cared for within cancer centers and various 

teams, little is known about the patient characteristics of these study populations. 

Moreover, no studies to date have specifically examined the amount or type of cancer 

care NPs (or PAs) provide to older adults12,13   

Consequently, despite mounting evidence suggesting the potential value of the 

NP oncology workforce to care for the growing population of older adults, there are no 

accurate current estimates. Research in this area has been hampered by 

methodological flaws, including a sole reliance upon self-report and small sample sizes; 
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the lack of accurate data has hindered estimations of the NP contribution to the cancer 

workforce or to the care of older adults with cancer.14 

Accurate health care workforce analyses require ongoing data collection, a 

challenge when providers enter and leave the workforce. Physician data is compiled by 

the American Medical Association throughout their career, beginning with entry into 

medical school; this data is referred to as the Masterfile. The Masterfile contains current 

and historical data on 1.4 million physicians (retired and practicing), residents and 

medical students within the U.S. 15 This centralized database allows for accurate 

estimations of the physician workforce, enhancing the AMA’s ability to make physician 

workforce projections in response to demand. The lack of a similar mechanism for 

accurately estimating the number of NPs has led to conflicting numbers of NP providers, 

depending upon what type of care was measured. The paucity of precise data on the 

number of NPs providing oncology care hampers the ability to project their contribution 

to the overall oncology workforce, and consequently measure their contribution (current 

or potential) to the public health issue of insufficient oncology providers. 

Theoretical Approach 

This research study’s theoretical approach was guided by the use of frameworks 

that measure economic and clinical value. The concept of value in healthcare with a 

focus on reducing inefficiency was a tenet of the 2013 Institute of Medicine report, titled 

‘Delivering High Quality Cancer Care: A New Course for a System in Crisis’. After 

analyzing the way cancer care is currently delivered, the Committee on Improving 

Quality of Cancer Care concluded that a growing need for cancer care, increasing 
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treatment complexity, and a shrinking workforce was causing a crisis in cancer care.16  

In the health care sector, skilled providers regularly perform tasks that do not require the 

level of skill and training possessed by the provider performing the task.17 Possibly, 

equivalent health outcomes could be achieved if health care was delivered more 

efficiently. The two theoretical approaches that were used include:  the ASCO 

Conceptual Framework, an approach that measures clinical benefit for different 

interventions, and Transactional Cost Economics, an approach to evaluating how health 

care is delivered and whether it is the most efficient approach.  The frameworks used to 

drive this research shared two goals: 1) identify and provide equal access to care at the 

lowest possible cost, and 2) provide the highest value of health care to create a 

sustainable model for patient care.  

Purpose and Specific Aims 

The purpose of this dissertation was to identify the current NP workforce in 

cancer care and to investigate if their numbers suggest they may provide an alternative 

source of care for the projected future increased need for cancer care, specifically for 

older adults. The specific aims of this dissertation are to 1) quantify the NP workforce in 

specialty care, with a focus on oncology, 2) identify the research on NP care in 

oncology, 3) measure the NP workforce caring for older adults with cancer, and what 

proportion they make up of the oncology workforce, 4) describe the patient population 

receiving care from NPs and if there are specific trends within malignancy care for 

which NPs or PAs provide increased amounts of care.  
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Overview of Chapters Two through Five 

 This dissertation includes the following three chapters, each an individual 

manuscript. Chapter two, entitled ‘The Growing Nurse Practitioner Workforce in 

Specialty Care’ is an examination of the role of NPs in specialty care using data from 

the National Sample Survey of Nurse Practitioners. Thirteen thousand NPs completed 

the survey, representing a 60 percent response rate. Of the 154,000 licensed NPs in the 

U.S., 48,000 reported providing some type of specialty care. Given the projected need 

and diminishing physician specialty workforce, NPs providing specialty care are 

expected to dramatically increase.  

Chapter three, entitled ‘A Scoping Review of the Nurse Practitioner Workforce in 

Oncology’, is a scoping review of the literature examining what is currently known of NP 

oncology practice. A scoping review is a method of reviewing the literature when the 

topic has not been widely studied.18 A total of 29 studies were included in the analysis, 

ten that met inclusion and exclusion criteria, many with methodological issues including 

reliance upon self-report and very small sample sizes. Out of 154,000 licensed NPs, 

269 NPs (0.1% of the NP providers) in the U.S. were represented. The findings of the 

literature review concluded that an accurate estimation of NP care in oncology does not 

exist.  

Chapter four is the result of a secondary data analysis of the Surveillance 

Epidemiology and End Results (SEER) cancer registry database linked with Medicare 

claims measuring NP and PA care to older adults and is entitled, ‘Nurse Practitioner and 

Physician Assistant Workforce Provision of Cancer Care to Older Adults’. Over 7 million 
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claims from the 2013 SEER-Medicare data were analyzed with a focus on 2.5 million 

claims for malignancy care. Of the 15,227 cancer providers identified, 32% were NPs 

(4,806) and 24% were PAs (3,767). NPs provided increased care for rural patients (OR 

1.84, 95% CI 1.65-2.05) as did PAs (OR 1.57, 95% CI 1.40-1.77) compared with 

physicians. Patients who received care from a NP were more likely to be female (56% 

vs. 48%, p=.0001) and reside in high poverty areas (21% vs. 18%, p=.05). 

Chapter five synthesizes the previous chapters and presents the implications, 

both clinical and economic, as well as suggestions for future research to impact health 

policy. This is the first study that used SEER-Medicare data to evaluate non-oncologist 

workforce contributions. The results identify a large group of NPs and PAs, previously 

significantly under estimated, that provide cancer care to a growing population of older 

adults. These NPs and PAs are key contributors to balancing the increased need for 

larger amounts of cancer care with an insufficient supply of oncologists to provide 

clinical care. The purpose of these three manuscripts is to offer new knowledge on NP 

practice in oncology care and offers ground breaking information on the unique 

contributions of NPs, reshaping what is currently understood about how cancer care is 

delivered in the U.S.  
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Abstract 
 

Context: The role of nurse practitioners (NP) evolved out of a need to fill the lack of 

sufficient primary care providers. Since the inception of the role in 1965, it has grown 

with a population focus that includes adults, families, gerontology and pediatrics. A 

substantial number of NPs now receive additional training and provide specialty care 

across internal medicine, surgical and pediatric specialties. The scope of assessing an 

entire workforce often exceeds the reach of a primary data research study, 

consequently secondary datasets are frequently used to make projections for provider 

groups. The Health Resources and Service Administration (HRSA) has conducted 

surveys of Registered Nurses (RN) every four years since 1977; and while NPs may 

have participated in these surveys, they were not analyzed separately but were included 

as RNs in the results.  

Methods: The Health Resources and Service Administration (HRSA) conducted the 

first National Sample Survey of NPs (NSSNP) in 2012. Self-report surveys were sent to 

a random selection of NPs within all 50 states.  The survey focused on education, 

distribution, and practice as well as job satisfaction, primary workplace and if the NP 

was in primary or specialty care.  

Results: Thirteen thousand NPs completed the survey, representing a 60 percent 

response rate. Thirty one percent of the 154,000 licensed NPs in the U.S. reported 

providing some type of specialty care. Given the projected need and diminishing 

physician specialty workforce, NPs providing specialty care are expected to dramatically 

increase.  
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Introduction 

 The role of nurse practitioners (NP) has evolved since its’ inception in 1965 to fill 

a primary care workforce need. The first NP was a registered nurse who completed 

advanced training with a local pediatrician and began providing primary pediatric care in 

rural Colorado.19 The role has subsequently grown with a diversified population focus 

(e.g. Family, Adult Gerontology, Pediatric, Acute Care). Training and board certification 

has been standardized; a minimum of a master’s degree is currently required with a 

doctorate in nursing practice recommended by 2015.20 Nurse practitioners train as 

generalists with a population focus in primary care. Many NPs continue to provide the 

primary or acute care they were trained to render across the age spectrum. However, a 

substantial number receive additional training and provide specialty care across multiple 

specialties including internal medicine, surgical, pediatric and mental health specialties 

and subspecialties.21 

 Initial education and training of NPs may focus on: (1) different populations, such 

as pediatric, family, adult and gerontology, psychiatric, and women’s health; (2) setting, 

e.g. acute care and occupational health; and (3) anesthesia. The diverse training and 

various pathways to becoming a NP pose a problem for accurately monitoring their 

numbers in primary and specialty care. In addition, unlike physicians who train in one 

area and continue to practice in that specialty, NPs may train in one area, e.g. as a 

Family Nurse Practitioner (FNP), and upon graduation, specialize in another area, such 

as cancer care.  

The different national credentialing bodies further complicate data collection on 

NPs. New NPs are required to pass board certification exams in order to receive their 
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licenses. There are currently two large organizations that offer a variety of NP 

certifications: the American Academy of Nurse Practitioners (AANP) and the American 

Nurses Credentialing Center (ANCC). In addition to the two largest board certification 

agencies (AANP and ANCC), there are several specialty organizations that offer 

additional certifications. For example, a newly graduating NP may pass the American 

Nurses Credentialing Committee board certification exam in Family Practice, and take 

an additional Certification exam, such as the Advanced Oncology Certification for Nurse 

Practitioners (AOCNP). If all credentialing bodies summed their numbers, the total 

would be an overestimation of NPs in the U.S.  

The nurse practitioner workforce in primary care has been well documented 22-25 

with much of the discussion focused on how the NP supply may alleviate the deficit of 

primary care physicians.23 The demand of primary care is anticipated to rise with the 

implementation of the Affordable Care Act.23,26,27  

National Sample Survey of Nurse Practitioners 

The National Sample Survey of Nurse Practitioners was the first attempt by the 

Health Resources and Service Administration (HRSA) to identify the supply of NPs 

nationally in addition to their geographical distribution and type of role: primary care or 

specialty care. The results of the HRSA national survey were released two years after 

the data was gathered, coinciding with the publication of the most recent report from the 

National Center for Health Workforce Analysis. The new report documents the current 

growth of non-primary care advanced practice nurses (APNs), defined in the report as 

NPs, Clinical Nurse Specialists, Certified Nurse Midwives, and Certified Registered 

Nurse Anesthetists as well as estimates further increases. According to the report, 
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between 2010 and 2025 the growth in supply of APNs will outpace that of physicians by 

a large margin: APNs at 141% compared to a projected growth of physicians at 21%.28 

Both reports present new information on the current roles of NPs in health care 

provision as well as offer projections on significant growth in specialty areas (Table 1).  

Results 

In an attempt to obtain a representative sample of NPs in the U.S., HRSA 

acquired the lists of all active NPs through state licensing boards. A random sample of 

the full population of NPs from each state was sent a survey. Data was collected over a 

period of five months (from March 2012 through July 2012) in three waves with 

reminder post cards sent. The 13,000 NPs who completed the survey represent a 60 

percent response rate.  

Since some surveys were returned with incomplete data and not all surveys sent 

out were returned, the researchers used sample weights with jackknife replication to 

achieve variance estimation.7 Statistical methods such as jackknife are commonly used 

to eliminate bias and variability by re-sampling. Originally created in 1958 by Tukey to 

correct for small sample numbers and create reasonable confidence intervals, it has 

evolved into other methods including bootstrapping. 29  A review of the code book 

confirmed that final sample weights were used in the analysis, and that 100 jackknife 

replicate weights were used to calculate variance using a weight of one.7  

The majority of NPs continue to provide primary care; however, as the 2012 

National Sample Survey of Nurse Practitioners (NSSNP) demonstrated, almost one 

third of the NP workforce is currently providing specialty care.7 The NSSNP reported 

that in 2012, there were 154,000 licensed NPs in the United States (U.S.), and of that 
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number 48,000 were providing specialty care. The American Academy of Nurse 

Practitioners put the total number of NPs in the U.S. at 205,000 and estimated the 

subspecialty proportion to be approximately 31% as well.8 Because the two sample 

survey methodologies are different, a direct comparison is problematic, but they do offer 

similar results regarding the distribution of primary care and the large number of 

specialty nurse practitioners (Figure 1). Oncology NPs were included in internal 

medicine and surgical specialties. 

Discussion 

The anticipated growth in non-primary care APNs is unprecedented. There are 

several possible explanations for the growth: the economics of educating a trained 

workforce, supply and demand, and the success that the NP role has had in primary 

care.27 The difference in cost and time involved to train specialty physicians compared 

to providing additional training to NPs trained in primary care is significant. Initial training 

for nurse practitioners is received by completing a master’s degree in nursing or a 

doctorate in nursing practice after obtaining a bachelor’s degree. The graduate 

education may range from two to three years of full time depending upon the curriculum 

and degree. After completion of their initial education, NPs may pursue a primary care 

position or further specialty training during their employment in specialty areas, 

including medicine and surgical specialties. In contrast, specialty physicians complete 

their training in a minimum of nine years (including medical school, residency and 

fellowship); a conservative estimate for the education cost per physician is over 

$585,000 per physician.30 Upon completion of their training, the average compensation 

for a specialty physician, an oncologist, for example, is $341,000 annually.31 A NP who 
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has been board certified in oncology (Advanced Oncology Certified Nurse Practitioner) 

makes an average annual income of $108,668.32  

The Association of American Medical Colleges (AAMC) anticipates a supply 

shortage of specialty physicians ranging between 28,000 and 63,000 by 2025.33 

Simultaneously, the demand is also anticipated to rise due to several factors: according 

to the U.S. Census Bureau, the number of Americans 65 years or older will more than 

double between 2010 and 202034 and the number of annual hours worked by physicians 

is declining, as well as the number of office visits.35 26 Older Americans (defined as ages 

65 years and older) utilize health care at increased rates compared with other adults, 

specifically in rates of physician office visits and hospital outpatient department visits.36 

The combination of larger numbers of older Americans who have increased utilization of 

health care services, and a decrease in the number of hours and office visits available 

with physicians may contribute to the increased demand for specialty NPs. The greatest 

deficiency anticipated by the AAMC report was in the surgical specialties. 

Simultaneously, the largest gain in APN positions anticipated by the National Center for 

Health Workforce Analysis was in the surgical specialty.28 It is not clear from the report 

whether the increase in surgical specialties would be for NPs in a First Assistant 

capacity, as Certified Registered Nurse Anesthetists, or in a pre- or post-operative care 

role.  

Prior to the implementation of managed care, the structure of the healthcare 

model in the United States was with physicians at the center of the model, as the sole 

decision makers on patient care 30. When a deficit of primary care physicians occurred 

in the mid 1990’s, the NP profession increased in number and successfully filled the 
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primary care provider role. Equivalent outcomes between NPs and primary care 

physicians have been demonstrated in subsequent research. 22,23,27 In the provision of 

basic primary care services, physicians' additional training has not been shown to result 

in a measurable significant improvement in outcomes from that of nurse practitioners. 37 

Conclusion 

It is clear from available data that one third of NPs in the U.S. are currently 

providing specialty care, and that the demand for their services will grow.28,38 The role of 

the NP was created fifty years ago to address a need for rural pediatric primary care 

providers19; in the 1990’s, nurse practitioners grew in number and assumed primary 

care provider roles in response to the primary care physician deficit.39  Drawing from 

both the National Sample Survey of Nurse Practitioners, as well as the National Center 

for Workforce Analysis data, it appears that NPs are now responding to the need for 

specialty providers. The ability of the specialty NP workforce to respond will depend 

upon individual state’s cope of practice limitations and post graduate residences or 

fellowships available in specialties among other considerations. In the 2010 Institute of 

Medicine’s report on the future of nursing14, residencies following completion of an 

advanced practice degree were one of the recommendations, as well as changing 

practice areas.40  

Patient outcomes and cost savings analysis have not been as robustly 

researched in specialty areas as in primary care. Additional research is needed to clarify 

what further training may be necessary to transition the initial primary or acute care 

trained NP into specialty providers. Future research on measuring areas of specialty 

care will also enhance the ability to respond to increased patient need. It is clear that 
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the specialty NP workforce makes up a significant portion of NP providers and that their 

numbers will grow as the demand for specialty services increases. 
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Table 1. Specialty and Sub-Specialty Care Clinician Workforce 

Workforce Role        Year          
 

2010 2025 

Physicians 73% 59% 

Advanced Practice Nurses 19% 30% 

Physician Assistants 8% 11% 
Source: 2014 HRSA Non-Primary Care Specialty and sub-specialty Clinical Supply Projections to 2025 
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Figure 1. Practice Specialty for NPs providing patient care 

Source: 2012 National Sample Survey of Nurse Practitioners 
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Abstract 
 

Objectives: Although there is clear evidence that Nurse Practitioners (NP) are providing 

care in oncology, a thorough review has not been conducted. A systematic review 

methodology was selected to minimize bias, reduce chance effects and provide a 

transparent process. However after refining initial results, the dissimilarity of study 

designs and lack of overlapping outcome variables prohibited systematic review 

completion. A scoping review was undertaken because the topic has not been 

previously studied extensively.   

Design: The literature review was conducted between October 2014 and March 2015 

using PubMed®, the Cumulative Index to Nursing and Allied Health Sciences 

(CINAHL®), Web of Science, Journal Storage (JSTOR®), Google Scholar and 

SCOPUS®. Using the scoping review criteria, the research question was identified ‘How 

much care in oncology is provided by NPs?’ Key search terms were kept broad and 

included: “NP” AND “oncology” AND “workforce”. 

Results: A total of 29 studies were included in the analysis, ten that met inclusion and 

exclusion criteria. Out of 154,000 licensed NPs, 269 NPs (0.1% of the NP providers) in 

the U.S. were represented. An accurate estimation of NP care in oncology does not 

currently exist. Many of the studies had methodological problems due to reliance upon 

self-report and small sample sizes.  

 

 

 

 



 
 
   

 20 

Introduction 

The quality of cancer care may be compromised in the near future because of 

work force issues. Several factors are poised to significantly impact the oncology health 

provider work force: an aging population, an increase in the number of cancer survivors 

and expansion of health care coverage for the previously uninsured.  

The number of Americans 65 years or older will grow to an unprecedented 

number, more than doubling between 2010 and 2050.34 As a large proportion of the 

United States grows older, cancer incidence and prevalence rates are expected to 

rapidly increase.34 Cancer is the second leading cause of death in the United States, 41 

and disproportionately affects adults ages 65 years and older.42 Although there are 

modifiable risk factors that contribute to developing cancer, (e.g. smoking, viral 

exposure and physical activity),3 one of the greatest risk factors is aging. The increased 

risk of developing cancer with age is linked to deoxyribonucleic acid (DNA) methylation 

changes that impact gene silencing and activation with age.43 Unlike other cancer risk 

factors, DNA methylation changes are not greatly affected by behavioral change. 

Moreover, earlier detection and improved cancer treatments have extended life 

expectancy, thus the number of cancer is increasing. Currently, there are 14.5 million 

cancer survivors and by 2024, that number will increase to 19 million.44 In addition, as a 

result of the Affordable Care Act (ACA), millions of previously uninsured Americans now 

have insurance and access to health care increasing the demand for services.45  

In 2014, the American Society of Clinical Oncologists (ASCO) released a report 

titled “The State of Cancer Care in the United States,” noting that not only are the 

number of people with cancer diagnoses expected to increase, but access to cancer 
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care is unequal and anticipated oncologist shortages could have a further negative 

impact on care.44 ASCO anticipates that there will be a shortage of 1,500 oncologists 

and the shortage could be exacerbated by other factors including early physician 

retirement due to higher levels of burnout among oncologists.44 The 2014 report revised 

an earlier 2010 workforce analysis that had projected even a higher shortage of 

oncologists.46 Using an input-output model of oncology and radiation oncology services, 

ASCO estimates a 40% growth in demand by 2025,but only a 25% growth in physician 

supply in the same time period.45 Physician shortages in primary care have been 

addressed by utilizing nurse practitioners (NP) to fill the workforce gap;27 a similar 

model may succeed in oncology. 

Advanced Practice Provider Workforce 

The NP workforce has grown significantly since the first registered nurse (RN) 

completed advanced training in 1965.19 The Health Resources and Service 

Administration (HRSA) conducted a National Sample Survey of NPs (NSSNP) in 2012, 

and reported a total of 154,000 licensed NPs.21 The American Academy of Nurse 

Practitioners (AANP) currently reports the total number of nurse practitioners (NPs) in 

the U.S. at 205,000.8 

Advanced practice providers were included in the 2015 ASCO report; these 

providers were defined as NPs, Doctors of Nursing Practice (DNP) and Physician 

Assistants (PA).44 The results of the practice survey indicated that 2,700 DNP/NPs were 

employed,44 no further specific information on advanced practice providers was 

available. The authors noted in the report that NPs and DNPs were able to prescribe 

chemotherapy and, at the time of publication, had independent practice in 20 states. 
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Since the report was published, the number of states where NPs have independent 

practice has increased from 20 to 22 states.47 

 While many of the NPs surveyed provided primary care, a large number worked 

in surgical and internal medicine specialties, such as oncology. The National Center for 

Health Workforce Analysis predicted a significant growth of advanced practice nurses 

(APN) between 2010 and 2025, with physician growth estimates at 21% and APN at 

141%. Included in the survey of APNs were Certified Registered Nurse Anesthetists 

(CRNA), NPs, and Certified Nurse Midwives (CNM).48 The APN growth is anticipated to 

be particularly significant in the non-primary care areas (i.e., specialties and 

subspecialties).  

Despite the evidence of increasing numbers of NPs providing oncology care; 

there has not been a systematic review of the literature to evaluate the quantity of care 

NPs deliver to adults in oncology. Therefore, the purposes of this review are to: 

describe the amount of the oncology care provided by NPs to adults with cancer, 

describe the amount of care given to older adults with cancer by NPs.  

Scoping Review Methodology 

Although there is clear evidence that NPs are providing care in oncology,9,10,49 a 

thorough review of the literature describing that care has not been conducted. Initially, a 

systematic review of the literature was planned. The systematic review methodology 

was selected to minimize bias, reduce chance effects and provide a clear and 

transparent process. However, after refining the initial results (confirmed with a second, 

blinded reviewer), the research designs included observational, quasi-experimental and 

randomized control trials. The dissimilarity of the study designs and lack of overlapping 
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outcome variables prohibited completion of a systematic review. Because the research 

topic has not been extensively studied previously, the decision was made to conduct a 

scoping review of the literature.   

A scoping review is a method of reviewing the literature that synthesizes 

knowledge, incorporates multiple study designs and summarizes the findings with the 

goal of informing practice, impacting policy and identifying future research priorities.50 

Scoping reviews summarize research findings when the topic has not been extensively 

studied.18 In contrast to systematic reviews that focus on randomized controlled trials, 

scoping reviews may include a diverse range of study designs and methodologies.50  

In 2005, the first framework for scoping reviews was proposed by Arksey and 

O’Malley and involved five steps: Identify the research question, identify the relevant 

studies, select studies that met specified criteria, chart data, and summarize results. 

The optional sixth step was consultation with stakeholders that may involve 

perspectives different from the data included.50 According to Daud (2013), “Scoping 

studies aim to map the literature on a particular topic or research area and provide an 

opportunity to identify key concepts, gaps in the research; and types and sources of 

evidence to inform practice, policymaking, and research ”. The current scoping review 

framework includes: identification of the research question in a broad manner, 

identification of relevant studies in as comprehensive process as possible, selection of 

studies with an established inclusion/exclusion criteria, extraction of data, and a 

descriptive results summary.51  
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Methods  

Between October 2014 and March 2015 an electronic literature search of English 

language articles was conducted using PubMed®, the Cumulative Index to Nursing and 

Allied Health Sciences (CINAHL®), Web of Science, Journal Storage (JSTOR®), 

Google Scholar, and SCOPUS®. Using the scoping review criteria, the research 

question was identified ‘How much care in oncology is provided by NPs?’ Key search 

terms were kept broad and included: “NP” AND “oncology” AND “workforce”.  

Following the scoping review framework, multiple databases were used to 

produce a comprehensive list of relevant studies. The search resulted in 2,120 studies 

in Google Scholar, 168 studies in JSTOR ®, 20 studies in PubMed®, 9 studies in Web 

of Science, 2 studies in SCOPUS®, and 0 studies from CINAHL®. A total of 2,319 

studies were evaluated by title and year. Grey literature was included in the search and 

resulted in an additional 4 studies for a cumulative total of 2,323 studies.  

Grey literature has been defined as “non-conventional, fugitive, and sometimes 

ephemeral publications. This may include: reports, theses, conference proceedings, 

bibliographies, technical and commercial documentation, and official documents not 

published commercially”.52 
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Literature Search Flowchart 
 

 
 
 
 

 
 
 

    
  
 
 
 

 
 
 
  
 

 
 
 

 

 
 
 

 
 
 

 
 

 

Identification of Relevant Studies 

Since the focus of the scoping review was to assess the quantity of care provided 

by NPs to patients with cancer in the U.S., the search was limited to studies done in the 

U.S. The diagnosis of cancer was a required inclusion criteria, and studies were 

included if the patient population sampled had comorbidities in addition to a cancer 

diagnosis, i.e. Congestive Heart Failure (CHF), Chronic Obstructive Pulmonary Disease 

(COPD), Human Immunodeficiency Virus (HIV), End Stage Renal Disease (ESRD).  

Literature search using “NP” “cancer” “workforce” 
Databases: PubMed (20), JSTOR (168), CINAHL (0), 
Google Scholar (2120), Web of Science (9) SCOPUS (2) 
 

(N=2,319) 
 
 
 

Initial record review (title and abstract searches combined 
(N= 2,323) 

 
 

--Did not meet inclusion criteria:  
Focus on U.S. population excluded 
international studies (3)  

 
Cancer diagnosis required (10) 

 
NPs included in analysis (6) 

 
--Records Excluded (19) 
 
 
 
 

After applying inclusion/exclusion criteria 
Included in full text review 

(N= 29) 
 

 

Additional records identified through grey 
literature, reference lists, personal files, 
professional association websites, and key 
journals 

(N=4) 

Final reviewed studies 
 (N=10) 
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The focus of the scoping review was NPs in oncology; other advanced practice 

registered nurses such as clinical nurse specialists (CNS), CRNAs, and certified nurse 

midwives (CNM) were not included in the review. Although CNMs, CRNAs and CNSs 

may be involved in providing care to patients with a cancer diagnosis, their role is 

typically limited to procedures (CRNA), pregnancies (CNM) or patient education (CNS), 

and is not a usual source of care for oncology patients. If studies included PAs with NPs 

in their analysis, they were included in the review; however, studies that focused only on 

PAs only were excluded.  

Because the first significant oncology workforce report that included NPs was 

published in 2005,53 the literature was searched from 2005 through 2015. Given the 

temporal and adaptive nature of the oncology workforce supply and changing demands 

due to an aging population, grey literature and additional studies that were identified by 

searching bibliographies, abstracts and poster presentations were included. 

After eliminating duplicates and application of inclusion and exclusion criteria to 

the abstracts, 29 studies remained. To minimize study selection bias in the literature 

search, a second blinded reviewer was given a 10% sample of the 2,323 research 

articles with the inclusion and exclusion criteria and to perform a review of the titles and 

abstracts. Using the inclusion and exclusion criteria, the reviewer’s search of the 

abstracts yielded the same 29 studies; confirming a lack of bias in the search strategy.  

Further review of the 29 full texts resulted in a total of 10 studies that met all of 

the inclusion and exclusion criteria. Data extracted from these studies included: (1) 

outcome variables measured, (2) study design, (3) data used and method of data 

collection, (4) provider type (e.g. NP, PA) and total number, (5) patient population, (6) 
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malignancy type, (7) setting (e.g. ambulatory, academic, private, inpatient) and (8) state 

scope of practice.  

Initially, age group and economic impact were included in the assessment tables. 

However, specific information on age groups was consistently not available; only one 

study included a productivity analysis of NP and PA care, with no associated financial 

data. Because no information was available to analyze the economic impact of NP 

involvement in patient care, it was not included in this review. 

 Four tables divided by study design were developed and include: six cross-

sectional studies (Table 1), two randomized controlled trials (Table 2), one quasi-

experimental study (Table 3), and one retrospective cohort (Table 4).  

Results 

 The outcome variables in the 10 included studies of this scoping review are 

diverse. They range from: (1) provider and patient satisfaction assessment, (2) NP 

function, (3) recommendations for enhancing NP roles, (4) identification of practice and 

physician characteristics that employ NPs, and (5) assessment of NPs in palliative care 

interventions. The diverse range of variables examined demonstrates the need for a 

comprehensive assessment of the oncology care currently provided by NPs. 

As shown in Table 1, six of the 10 studies in this review were cross-sectional and 

their focus was on identification and collection of data on NP function, recommendations 

for NP role enhancement, and assessment of the NP presence in radiation oncology. 

The number of NPs included in the sample was difficult to identify, since three of the 

studies did not include specific information on the number of providers, and instead 

reported the percentage of centers that utilized NPs.11,54,55 The sample of NPs included 
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in the scoping review ranged from one to 111, and of the seven studies that reported 

the number of NPs, six had 37 NPs or fewer in their sample.   

As shown in Table 2, two of the 10 studies in this review were randomized 

control studies and focused on NPs provision of palliative care. One study measured 

patient resource utilization with a telephone intervention, and the other used a patient 

quality of life measurement and hospice knowledge changes from baseline to establish 

the impact of a NP palliative care intervention. Although the total number of NPs in the 

study was not included in the report, an e-mail inquiry to the study authors confirmed 

the number in both studies was three.  

As shown in Tables 3 and 4 the remaining two studies were quasi-experimental 

(Table 3) and retrospective (Table 4) in design. The quasi-experimental study assessed 

provider and patient satisfaction with three different visit models and included six NP 

providers in the study. The longitudinal study evaluated oncology workforce changes in 

Nebraska over five years and included 37 individual NP providers.  

 

Discussion 

 The important findings of this scoping review include: (1) an accurate estimation 

of NP care in oncology does not currently exist; (2) many of the studies included in this 

review had methodological problems due to a reliance upon self-report and small 

sample sizes; (3) the total number of NP providers included in this review were 269 out 

of 154,000 licensed NPs,21 representing only 0.1% of the licensed NP population in the 

U.S.; (4) academic settings were more likely to utilize NPs than private practice settings; 

(5) there was equal representation of NP providers among inpatient and outpatient 
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settings, there was also no evidence that certain oncology specialties (e.g. breast, lung, 

bone marrow transplants, etc.) had disproportionate amounts of NP care; and finally (6) 

there was no concordance between state scope of practice and the number of NPs in 

the oncology workforce. 

The main aim of the review was to quantify the care provided by NPs to patients 

with cancer. Several of the studies evaluated aspects of NP care, i.e. recommendations 

for role enhancement,56 NP presence in radiation oncology ,57 NP function 55 and 

practice characteristics that employ NPs;54 but no studies evaluated the amount of care 

provided. The lack of a comprehensive study surveying the full scope of NP care in 

oncology severely limits the ability to answer the primary research question. Without 

accurate data on the NP oncology workforce, it is impossible to address to what degree 

or even whether their contribution could impact the anticipated insufficient supply of 

oncology physicians. 

 

Problematic Methodology 

 Four of the 10 studies relied completely upon either written or on-line self-report 

surveys12,55-57 without independent verification of the information. Of the remaining six 

studies, two relied upon proxies (administrators, practice manager or physician) to 

report data on NPs;11,54 only four studies had objective data on NP numbers and 

practice.13,58 The four studies that included verified data on NP care in oncology account 

for 46 of the total number of 269 NPs included in all of the studies in this scoping 

review. The small number of NPs (i.e., three) represented in the randomized controlled 

studies, illustrate the uneven quality of studies conducted on NP oncology care in the 
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U.S. Four of the largest studies in this scoping review represented the majority of the 

NPs represented within the review and relied upon a single online survey to gather 

data.12,55-57  

Several of the studies had only one or two NP providers in the sample (Table 4) 

59,60 and the complete scoping review results are based on 269 NPs (93 from the 

ASTRO radiation oncology workforce survey), representing only 0.1 percent of the NPs 

in the U.S. The small number of NPs represented in the research coupled with the 

significant projected increase in specialty NP care by the Center for Health Workforce 

Analysis illustrates the gap in knowledge of NP practice in oncology. 

Setting 

Academic institutions were included in all of the 10 studies reviewed. The strong 

representation of NPs in the academic oncology workforce may be a result of the impact 

from the resident duty work hour limitation imposed by the Accreditation Council for 

Graduate Medical Education (ACGME). In 2003 the ACGME set the resident work hour 

limit at an 80-hour week, this reduced the number of hours that residents were available 

to provide patient care. In addition to the reduced work hours, the ACGME also 

mandated one day off a week from patient care, further reducing the labor provided by 

residents.61  Although private practices were included in several of the studies,54,57,58 the 

lack of a specific analysis on how much care was provided by NPs in the private 

practice environment prohibits further generalizations. Nine out of the 10 studies 

included both inpatient and outpatient settings; this suggests that the impact of ACGME 

reduced work hours has impacted both outpatient ambulatory oncology patient care as 

well those patients requiring hospitalization.  
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Malignancy Subtypes and Inpatient/Ambulatory Care Settings  

There was evidence of NP care of patients across all malignancy subtypes, and 

no evidence of a trend for increased care within any specific solid tumor or hematologic 

malignancy type. Only one study 54 specifically focused on the employment of NPs and 

PAs in providing breast cancer care. This may be a result of the data not being included 

in the analysis, or, more likely that NPs are utilized throughout multiple different 

oncology specialties. There was also equal representation of inpatient and outpatient 

care settings among the studies included in the scoping review. 

State Scope of Practice 

 Scope of practice was included in the analysis to assess if any pattern of NP 

patient care emerged across the scope of practice spectrum. Scope of practice was 

defined according to the AANP simplified definition, separating NP practice into three 

categories: Full, Reduced and Restricted (Figure 1).47  

Full practice was defined as “state practice and licensure law provides for NPs to 

evaluate patients, diagnose, order and interpret diagnostic tests, initiate and manage 

treatment—including prescribing medications—under the exclusive licensure authority 

of the state board of nursing”.47 Reduced practice was defined as “state and licensure 

law reduces the ability of NPs to engage in at least one element of NP practice. State 

requires a registered collaborative agreement with an outside health discipline in order 

for the NP to provide patient care”.47 And restricted was defined as “state practice and 

licensure law restricts the ability of a NP to engage in one element of NP practice. State 

requires supervision, delegation, or team-management by an outside health discipline in 

order for the NP to provide patient care”.47 



 
 
   

 32 

 There was no pattern of increased NP use in any of the three categories of 

practice: four states were represented in full or independent practice (CT, NE, NH, WA), 

five studies were completed in reduced practice states (AL, MO, NY, PA, UT) and five 

studies were conducted in restricted practice states (MI, FL, MA, TX). Although some 

primary care literature has suggested that full scope of practice encourages NP 

practice, this finding was not supported in evaluating NP care in oncology.  

Strengths and Limitations of this Review 

The use of a second blinded review for ten percent of the total abstracts and 

titles from the initial search strategy was a strength of this study. While the addition of a 

third reviewer to evaluate complete articles may have enhanced the methodological 

rigor of this review, the benefit may have been limited. It is possible that the exclusion of 

results prior to 2005 may have reduced the overall number of relevant research studies 

included in this review. The overall rating for the design, methodology and analysis of 

the included studies was fair.  

 

Conclusion 

 This scoping review offers an examination of current knowledge on the oncology 

NP workforce. Significant gaps in the literature exist: on the number of NPs providing 

oncology care, the amount of care provided, and on the amount of care delivered to 

older adults. There is also great variation in the NP provider role, evident from the wide 

range of NP functions assessed in the studies included in this scoping review.  

Recommendations for future research include an accurate, comprehensive 

identification of the NP workforce, an objective analysis of the amount of care provided 
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and an evaluation of the financial impact of NP care in oncology. Given the established 

presence of NPs in oncology, the predicted growth of older adults who will require 

increased amounts of care and the anticipated deficit of oncologists, an accurate portrait 

of the NP workforce in oncology is critical.  
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Figure 2. AANP 2015 NP State Practice Environment 

 Full Practice  Reduced Practice  Restricted Practice 

Source: State Nurse Practice Acts and Administrative Rules 2015 Updated 5.20.2015 
© American Association of Nurse Practitioners (with permission)
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Appendix A: 

Comparative Recommendations to Enhance Arksey and O’Malley’s Six Framework Stages 

Arksey and O’Malley’s Framework Stage 
2005)  

Daudt’s Adapted Recommendations 
(2012) 

1. Identifying the research question: This step guides the
search strategy and all the subsequent steps. Research
questions should be broad in nature in order to generate
breath of coverage.

1. Conduct considerable research about scoping studies
to ensure an appropriate match between the scoping
methodology and the research interest. Consider the
methodology’s objectives, boundaries, and the types of
research that it can best support.
2. Link the purpose of the research with the research
question and attend to suggestions to clarify concepts
within the research question.

2. Identifying relevant studies: This step is as
comprehensive as possible and involves searching for
research evidence using different sources

1. Remain flexible to revise the research question and/or
search terms.
2. Build both a multidisciplinary and inter-professional
team. Include someone experienced with scoping studies
and suitable stakeholders if possible.
3. Choose a small suitable group from the larger research
team of qualified researchers and professionals with
enough breadth of expertise for this stage to ensure timely
completion of the study.

3. Study selection: This step is based on
inclusion/exclusion criteria developed post hoc after
familiarity with the literature is established. A team
approach is suggested but not imperative.

1. For large research teams, take a three-tiered approach
to study selection. Divide entire team into smaller teams
with responsibility for equal portions of the selected
studies. Ask each person to review his/her selected
studies for inclusion or exclusion. Have each small team
compare its results. If disagreement, involve a third
reviewer.
2. Assess the quality of studies to be either included or
excluded for charting. Quality can be assessed using
validated instruments

4. Charting the data: This step consists of collecting data
according to key issues and themes. Two main
categories of data are suggested: general information
about the study and specific information related to the
research question.

1. Conduct a trial charting exercise and group consultation
to determine if adjustments should be made to the chart
(variables being measured) and to ensure that the
research team is charting consistently.
2. Create a comprehensive chart, involving both high-level
data and micro-level data, in order to capture a rich set of
data.
3. Hold frequent meetings to ensure effective
communication about consistent charting. Hold additional
longer meetings when necessary.
4. For large research teams, take a three-tiered approach
to charting the data. Divide entire team into smaller teams
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with responsibility for equal portions of the selected 
studies. Pick different team members from stage #3. Ask 
each person to review his/her selected studies for 
inclusion or exclusion. Have each small team compare its 
results. Have one independent reviewer read and chart all 
studies. Have independent reviewer compare his/her 
charting with the charting of all other team members. 
Discuss any discrepancies. 
5. Improve data management by assigning each study a 
unique identifying number to avoid confusion. 

5. Collating, summarizing, and reporting the results: This 
step includes a descriptive numerical summary related to 
the general information collected and a thematic 
construction of the specific information collected. 

 1. Engage a small working group from the larger team to 
make meaning out of the data and to make choices about 
the data on which to focus. 
 

6 Consultation; This step is optional. Consultation with 
key stakeholders may provide additional sources of 
information and offer different perspectives on the data 
collected. 

 1. If there are stakeholders who were not part of your 
research team, engage in a consultation process with 
them. Consult stakeholders only if the actual scoping 
study results are germane.  
2. Recognize that the inability to share a scoping study’s 
findings with stakeholders may be an indication that future 
research must be done beyond the scoping study in order 
to make a meaningful contribution to professional practice. 
 

 
 

 

 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

Arksey and O’Malley’s Framework Stage  
2005)  

 

 
Daudt’s Adapted Recommendations 

(2012) 
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Chapter 4 

Nurse Practitioner and Physician Assistant Care for Older Adults with Cancer: A 

Hidden Workforce 

Lorinda A. Coombs, PhD(c), FNP-BC, AOCNP 
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Abstract 

Background/Objectives: Cancer is most frequently diagnosed in adults over the age of 

65 years in the United States (U.S.) Access to cancer care is unequal and the 

anticipated insufficient supply of oncology physicians may further worsen access to 

services.  The growth of older adults with the corresponding increase in cancer 

prevalence necessitates the need to characterize Nurse Practitioner (NP) and Physician 

Assistant (PA) oncology workforce.  

Design: In this observational, cross-sectional analysis, we examined all ambulatory 

care malignancy claims from the 2013 Surveillance, Epidemiology, and End Results 

(SEER) registry linked with Medicare. We identified Fee-for-service Medicare recipients 

over age 65 years with a cancer diagnosis who received ambulatory care and the 

providers who cared for them, as identified by the taxonomy codes associated with their 

National Provider Identifier number.  

Results: An analysis of over 7 million claims yielded 2.5 million claims for malignancy-

specific care. Of the 15,227 cancer providers identified, 32% were NPs (4,806), 28% 

were double boarded hematology/oncology physicians (4,222), 24% were PAs (3,767), 

11% were singled boarded medical oncologists (661), 2.6% were gynecology 

oncologists (403) and 2.4% were single boarded hematologists (368). Compared to 

physicians, NPs and PAs were more likely to provide care to rural patients (OR 1.84, 

95% CI 1.65-2.05 and OR 1.57, 95% CI 1.40-1.77, respectively). Patients who received 

NP care were more likely to be female, and reside in high poverty areas. Evaluation of 
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NP care vs. no NP care revealed that NPs were more likely to see female patients (56% 

vs. 48%, p=.0001) and those who resided in high poverty areas (21% vs. 18%, p=.05).  

Conclusions: Our study identified a large number of previously unrecognized NPs and 

PAs providing cancer care to older adults, especially in the Southern U.S., in rural 

settings and for poorer older adults.  
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Introduction 

The population of the United States is aging, and, the incidence of cancer, which 

disproportionately impacts older adults is also anticipated to increase.2 In 2017, there 

were over 1.6 million new cancer diagnoses, with almost half a million of those new 

diagnoses in older adults.62 The leading cause of death for adults, age 40 to 79 years in 

the United States (U.S.) is cancer2 with adults over the age of 65 years most frequently 

diagnosed.63 It is widely recognized that access to cancer care is unequal, and the 

anticipated oncologist shortages could have a further negative impact.44 Other 

significant demands on the oncology workforce include the large number of cancer 

survivors. Because of earlier detection and improved treatments, the number of cancer 

survivors is increasing; there are 14.5 million cancer survivors currently and by 2024, 

this number will increase to 19 million.44 

 According to a 2013 Institute of Medicine report16, the current approach to 

delivering cancer care must be reinvented. After analyzing the way it is currently 

delivered, the Committee on Improving the Quality of Cancer Care concluded that the 

growing need for cancer care, increasing treatment complexity, and a shrinking 

workforce was causing a crisis in cancer care.16 Because of significant strides in cancer 

treatment, increased numbers of older survivors with cancer require care and support 

across the treatment continuum. This challenge represents a potential opportunity to 

maximize our current oncology workforce. Unfortunately, most of what is currently 

known about the cancer workforce is based on physician and registered nurse surveys, 

with very little data on nurse practitioners (NP) and physician assistants (PA) in the 

cancer workforce.  
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Nurse Practitioners are advanced practice nurses with graduate education and 

additional population focused training; similarly PAs receive graduate degrees and 

provide medical care in multiple specialties, including oncology. There is evidence that 

both NPs and PAs currently provide oncology care.9,10,54 Although workforce research 

has been conducted on oncology physicians for years using data from the Center for 

Medicare and Medicaid (CMS) and from the American Medical Association, no studies 

to date have measured the NP and PA oncology workforce with similar data.   

The anticipated growth of the older population with the corresponding increase in 

malignancy diagnoses and those surviving cancer has fueled the need to better 

characterize the NP and PA workforce. This study provides important information to 

address this gap, by examining two objectives: 1) Measure the NP workforce caring for 

older adults with cancer, and identify if there are differences in the clinical or 

demographic characteristics of patients who received NP care and those who did not, 

and 2) Identify what proportion NPs and PAs comprise of the cancer workforce.  

Methods 

In this observational, cross-sectional study, we analyzed ambulatory care data 

from the Surveillance, Epidemiology and End Result (SEER) registry to identify patients 

who received care from NPs, PAs and physician specialists. We obtained the most 

recently available SEER data (2013) linked to Medicare’s master enrollment files and 

analyzed all ambulatory claims submitted from January 1, 2013 through December 31, 

2013. All adults over the age of 65 years with a cancer diagnosis who were Medicare 

beneficiaries in 2013 were included in the analysis because this group is the largest 

recipients of cancer care. Individuals diagnosed with autopsy after death were censored 
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since they had not received any cancer care. Several different files within SEER-

Medicare were used to identify socio demographic information on patients, malignancy 

types and services rendered by the providers. Since most cancer care is in an 

outpatient clinic or infusion center (not a hospital), the provider analysis was focused on 

ambulatory care, and only ambulatory claims were included in the analysis. The 

University’s Committee on Human Subject Research deemed this study exempt. 

 

Data Sources 

SEER Registry Data. Population based cancer incidence statistics have been 

collected by the SEER program since 1973,64 and currently include 18 catchment areas 

that cover 28% of the U.S. population.65  The data is drawn from cancer registries 

located within strategic sites, chosen to represent the demographics of the U.S. 

population. The SEER dataset was linked to CMS Medicare claims for the first time in 

1991 by matching individual identifiers from SEER to Medicare’s master enrollment 

files. It is updated every three to four years. The SEER-Medicare linked data include all 

Medicare eligible persons appearing in the SEER data who were diagnosed with cancer 

through 2011, and their Medicare claims through 2013.66 All cancer patients reported to 

SEER registries are cross-matched with a master file of Medicare enrollment. Patients 

with cancer who have Medicare are included in the data, as are all of their oncology 

providers.  

Outpatient (OUTPAT). The Outpatient file contains claims data on services 

provided by institutional outpatient providers, including hospital outpatient departments, 

dialysis centers and infusion centers. The file contains International Classification of 
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Disease 9 (ICD-9) codes, dates of service and reimbursement amount. Outpatient files 

also include information on care provided in ambulatory environments by oncology 

providers. Data included in the OUTPAT file provided information on the amount of care 

provided by NPs, PAs and MDs was used to analyze how much care was provided to 

patients with specific cancer types using the ICD-9 malignancy codes. 

National Claims History (NCH). The NCH carrier claims file contains data on 

providers (e.g., NPs, PAs, MDs and pharmacists). This file was used specifically to 

measure the amount of care provided. Billing for professional services is processed 

through the NCH claims file, including fee-for-service claims. Each encounter in the 

NCH file includes a procedural code describing the nature of the billed services and has 

an ICD-9 code attached to the claim. An analysis of the carrier claim file provided 

additional information on the amount of care for various malignancy types. Most of the 

claims data within the NCH file is from professional services and contains information 

on providers including MDs and NPs providing care under part B of Medicare. 

Patient Entitlement and Diagnostic Summary File (PEDSF). The PEDSF contains 

one record per person for patients in the SEER database who have been matched with 

Medicare enrollment records. Of people who were reported by the SEER registries to 

have been diagnosed with cancer at age 65 years or older, 94% were matched with 

Medicare enrollment records. The data in the PEDSF file include Medicare entitlement 

and utilization data, as well as demographic and comorbid conditions.  
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Independent Variables  

 Patient Demographics. Patient demographic variables were identified using the 

PEDSF and included: sex (male, female), race (white, black or African American, Asian, 

Hispanic or Latino, American Indian, Other), age (<65, 65-69, 70-74, 75-79, 80-84, 

85+), geographical location of care, population density (categorized as rural/urban) and 

income (low, medium, high). Geographical location of care was identified using the 18 

SEER sites. These sites were initially grouped into nine geographic regions: New 

England, Middle Atlantic, East North Central Midwest, West North Central Midwest, 

South Atlantic, East South Central, West South Central, Mountain and Pacific, then 

further consolidated into four regions Northeast, Midwest South and West.  

Population density was defined according to the 2010 Census definitions of 

urban and rural. Rural areas were defined those having a population of less than 

19,000. Urban and big metros areas were defined as those having populations of more 

than 20,000. Income was defined according to the 2013 federal poverty level, identified 

as $19,530 for a family of three. 67  We used census data that identified regions of 

poverty using weighted averages by zip code regions. These regions were grouped into 

low, medium and high poverty areas. Low poverty reflected patient residence in a 

census tract where less than five percent of all households were at or below the FPL, 

moderate poverty represented five to 19% of all households at or below the FPL and 

high poverty included 20 to 100% of households at or below the FPL 

 Malignancy Diagnoses. All malignancies were included in the analysis and were 

identified within the NCH carrier claims using the International Classification of 

Diseases, Ninth Revision (ICD-9). Malignancy diagnoses were grouped into the eight 
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most common malignancies for older adults68 (hematologic, including lymphomas, 

gastrointestinal, breast, genitourinary, lung, head and neck, gynecologic, melanoma); 

the remaining diagnoses were categorized as ‘other’. The ‘other’ category included 

sarcomas, central nervous system cancer, squamous cell of the skin and all of the 

remaining less common malignancy types.  Cancer stages were divided into metastatic 

and non-metastatic, identified through the ICD9 code and histology codes. To identify 

care received for an individual patient, the malignancy type was identified using the 

histology codes within the PEDSF file Historically, the SEER data identified patients with 

metastatic disease at the time of diagnosis, but did not include the specific site of 

metastases. Consequently, the patients with metastatic disease in the analysis were 

identified as such at the time they were included in the registry. However, because 

some patients had more than one malignancy, care was also evaluated using the NCH 

claims data with ICD-9 codes.  

 

Providers. All providers in the data were identified using the taxonomy associated 

with their National Provider Identification (NPI) number. The NPI number is a unique 10-

digit identifier required by the Health Insurance Portability and Accountability Act for use 

in all health information transmissions involving patient care, including billing and 

claims.69 While a crosswalk file matches the provider’s NPI number with their taxonomy 

group, the claims within the SEER-CMS dataset include an encrypted NPI number to 

protect the identity of the provider. The associated taxonomy code categorizes the type 

and specialization of healthcare providers and is updated at regular intervals.70,71 
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Research studies conducted in primary care have evaluated NP and MD care within 

Medicare claims using NPI numbers.72 

National Provider Identifier numbers and associated taxonomy codes were used 

to identify and categorize all providers within the 2013 data. Providers were grouped 

into the following categories: nurse practitioners (NP; code 50), physician assistants 

(PA; code 97), hematologists (Heme; code 82), medical oncologists (Med Onc; code 

90), hematologists/oncologists (Heme/Onc; code 83) and gynecology oncologists (Gyn 

Onc; code 98).  

To ensure the NP and PA provider group did not include physicians, the sample 

was validated using a second approach. Since NPs and PAs are paid for Medicare 

covered services at 85% of the physician rate under the Medicare Physician Fee 

Schedule, it is possible to separately identify these groups by charges for the same 

Evaluation and Management (E/M) billing code. The differences in charges based on 

commonly used ambulatory care new patient and follow up patient E/M billing codes 

(992201-992205, 992211-99215) were used to validate provider type using 30% of the 

total sample. No conflicts between the Medicare charge and taxonomy code were 

identified.   

Statistical Analyses 

Descriptive statistics such as range, frequency, and distribution were used to 

describe the patient sociodemographic and clinical characteristics, as well as the 

provider type, quantity of care and location. Although the focus of this paper was to 

measure the NP and PA effort in cancer care provision, in order to provide context, an 

initial analysis of all providers within the dataset was conducted.  
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Statistics on all providers within the data (including non-cancer specialists) were 

generated first, and then a second analysis was performed that was limited to providers 

focused on cancer care. Chi-square statistics were used to compare NPs, PAs and 

physicians to identify significant differences in their geographical location, and whether 

they provided care in an urban or rural setting. Sociodemographic and clinical patient 

characteristics including malignancy type were analyzed with Chi-square statistics to 

compare patients who received any care from an NP to those who received none.  

Chi-square statistics were also used to compare NP and PA provider groups with 

specialty MDs across all of the included malignancy types. An unadjusted odds ratio 

with 95% confidence intervals was estimated to describe the likelihood of care by NPs, 

PAs or MDs for the various malignancies. Post-hoc pairwise tests were used for 

variables with more than two categories.  Statistical analyses were performed using 

SAS version 9.3 (SAS Institute, Inc, Cary, NC) and Stata software, version 15 (Stata 

Corp., College Station, TX).  

Results 

There were 7.7 million SEER-Medicare ambulatory claims in 2013. After limiting 

claims to those for services specific to malignancy care, 2.55 million remained.  These 

claims represented 201,237 adults with cancer and the care that was provided 

by128,971 unique providers  (Appendix A).  

 

Study Cohort 

Of the 201,237 patients included in the analysis 16,764 (8.3%) received care 

from an NP. Sample characteristics of patients who received care from an NP are 
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reported in Table 1.  Patients who received NP care differed from those who did not in 

terms of age, gender, area income, number and type of malignancies as well as the 

presence of metastatic disease.  

Age of the patients who received NP care and those who did not were similar, 

with the exception of each end of the age spectrum.  Differences between patients who 

received care from NPs and those who did were not seen in patients less than 65 years 

of age with a greater percentage receiving care by NPs (17% NP care vs. 13% non-NP 

care, p=<.05). Patients age 85 years and older had a smaller amount of care by NPs 

(9% vs. 12%, p=<.05). There was a significant difference in the distribution of care by 

gender between with an increased number of females seen by NPs (56% vs. 48%, 

p=.0001). The distribution of patients in high poverty areas was significantly greater in 

the NP care group compared to the non-NP care group (21% vs. 18%, p=.05), and 

lower in the low poverty areas although not statistically significant.  

In an evaluation of all patients who received care from all providers, breast (26% 

vs. 23%, p=<.05), hematologic (22% vs. 13%, p=<.05) and GI malignancies (17% vs. 

15%, p=<.05) were more likely to be cared for by an NP compared to those with a GU 

malignancy (24% vs. 35%, p=<.05) or melanoma (12% vs. 8%, p=<.05). These results 

differed than an analysis focused on malignancy specific providers.  Twice as many 

patients with metastatic disease received NP care compared with those who received 

no NP (10% vs. 5%, p=<.05).  Patient who had had more than one malignancy were 

also more likely to receive care from an NP compared to the non-NP care cohort  

(p=<0.0001).  Race and ethnicity evaluation yielded similar rates of care across the 

various ethnic groups, although the sample was overwhelmingly white (83%).  
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Providers 

Of the 128,971 unique providers identified, 15,227 were oncology specific 

providers of interest. The remaining providers included surgeons, radiologists, 

anesthesiologists, plastic surgeons, general surgeons and internal medicine physicians. 

(Appendix B). Of the 15,227 cancer providers, 32% were NPs (4,806), 28% were double 

boarded hematology/oncology physicians (4,222), 24% were PAs (3,767), 11% were 

singled boarded medical oncologists (661), 2.6% were gynecologic oncologists (403) 

and 2.4% were single boarded hematologists (368). Together NPs and PAs made up 

56.2% of the cancer specific workforce in this sample and specialty oncology physicians 

made up 43.6%.  

Malignancy Types 

 An evaluation of claims data for malignancy care that included all providers 

demonstrated that NPs provided a consistent proportion of care across all malignancy 

types. However, a more detailed examination of only cancer specific providers yielded 

measurable differences. Malignancy claims analyzed by provider groups demonstrated 

that the majority of claims were from Heme/Onc physicians, followed by Med Onc 

physicians, NPs, Gyn Onc physicians, PAs and Heme physicians. The largest number 

of malignancy claims submitted was for hematologic care; consequently, it was used as 

the referent for comparisons.  

NPs were almost twice as likely to care for patients with ‘Other’ malignancies 

(OR 1.85, 95% CI 1.76-1.94) as physicians (Table 3). ‘Other’ malignancies included less 

common malignancies or unspecified ones including: central nervous system (CNS) 

malignancies, skin (not basal or melanoma) and sarcomas. Additionally, NPs were more 
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likely to care for patients with Genitourinary malignancies (OR1.17, 95% CI 1.14-1.20) 

and Head and Neck cancers (OR 1.15, 95% CI 1.10-1.19) compared to physicians. NPs 

were less likely to care for patients with GI and breast. As previously mentioned, this 

differed than the results for malignancy care when all providers were included. In that 

patient analysis, breast, hematologic and GI malignancies received more NP care 

compared to non-NP care.  

PAs were more than five times as likely to provide care for patients with ‘Other’ 

malignancies (OR 5.33, 95% CI 4.99-5.63) than physicians (Table 4). PAs were more 

likely to care for patients with Head and Neck cancers (OR 1.59; 95% CI 1.49-1.69), 

Genitourinary cancers (OR 1.31, 95% CI 1.26-1.37) and melanoma (OR 1.27, 95% CI. 

1.27-1.35) compared to physicians. 

Geographical location  

The majority of the patients were located in an urban or suburban area; however, 

patients who resided in rural areas were almost twice as likely to receive care from a NP 

(OR 1.84, 95% CI 1.65-2.05) as shown in Table 6.  PAs were also more likely to provide 

rural cancer care than physicians (OR 1.57, 95% CI 1.40-1.77) as shown in Table 7. 

The largest group of providers in the SEER-CMS data was located in the 

Western region of the U.S. and this was true across all provider types, both cancer 

specific and all others as demonstrated in Supplemental Table 2. As a result, the West 

was used as the reference for analysis of bivariate odds that evaluated the geographic 

distribution of care between NPs and physicians, as well as PAs and physicians.  The 

widest range of providers was in the South, with a significant difference in the 

distribution of the oncology workforce (p=<0.0001). NPs comprised over one third (38%) 



 
 
   

 57 

of the cancer workforce in the South compared with Heme/Onc physicians (26%), PAs 

(9%), Med Onc (9%), Gyn Onc (3%) and Heme physicians (1%). There was an 

increased likelihood of NP care in the South compared with physicians (OR 1.36, 95% 

1.24-1.49) and a decreased likelihood of NP care in the Northeast (OR 0.71, 95% 0.64-

0.79) as shown in Table 6.  

PAs provided a consistent proportion of care across the regions with a slightly 

larger proportion in the Northeast (16%) compared to the other regions. However, in 

comparison with physicians, PAs were less likely to provide care in the Northeast (OR 

0.49, 95% CI 0.43-0.54), Midwest (OR 0.86, 95% CI 0.77-0.97), or South (OR 0.82, 

95% CI 0.74-0.91) as shown in Table 7.  

Discussion 

This is the first study to use national SEER-Medicare data to measure the NP 

and PA workforce caring for older adults with cancer. Findings revealed a large 

proportion of ambulatory cancer care is provided by both NPs and PAs. The magnitude 

of these health care providers’ contribution to cancer care for older adults has not been 

previously recognized. The American Society of Clinical Oncology (ASCO) began 

conducting annual oncology workforce surveys that included NPs and PA in 2015. 

Estimates from their 2015 report measured the NP workforce at 2,700 and identified 

1,100 PAs.73 These numbers underestimate the NP and PA workforce compared with 

our analysis of the 2013 SEER-Medicare data, which identified 4,806 NPs and 3,767 

PAs.  

Although a rigorous methodology was used to measure the oncology physician 

workforce in the ASCO report (including the American Medical Association’s Master 
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Physician List and the CMS Physician Compare dataset), only third party proxy reports 

were used to identify the NP and PA workforce. This may explain the difference 

between our findings and their workforce survey result and also serves to illustrate the 

importance of a more detailed, rigorous methodology. Our study results are based on a 

larger, and more representative sample, it also represents the first attempt to measure 

the NP and PA cancer working utilizing a similar methodology which has been used to 

identify oncology physicians. 

Overall, the annual physician workforce measured by ASCO was significantly 

larger than that found in our study, with the exception of the gynecology oncologists, 

whose number was estimated at 456 by ASCO compared with 403 in our study. The 

ASCO survey identified 11,894 hematologists, medical oncologists and 

hematology/oncology specialists, whereas we found only 6,251. This may reflect a 

smaller population of specialists who provide cancer care for fee-for-service Medicare 

recipients, or a large population of pediatric oncologists who would not be represented 

in our data. An additional explanation may be that only half of all of the cancer 

specialists are providing care for older adults. 

Consistent with research examining the NP contribution to primary care, we 

found that NPs provided a substantial amount of cancer care for poorer and rural 

patients.74 The majority of patients in this population (75%) lived in moderate or high 

poverty areas, identified by using U.S. Census zip code data. Physician specialists 

provided more care for those patients who resided in higher income areas and NPs 

provided more care for patients who resided in lower income areas, a finding consistent 

with prior research studies.75,76 The SEER sites included in the geographical South, 
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Kentucky, Louisiana and rural Georgia are some of the poorest in the U.S.77 The 

relatively large presence of NPs providing cancer care to poorer patients may be 

explained by the increased presence of NPs in the South compared with the relatively 

large presence of physician specialists in the more affluent regions of the Northeast.  

Rural cancer care providers comprised a small portion of the total workforce, 

slightly more than ten percent (Table 5). However, NPs in rural cancer settings made up 

more than half of these cancer care providers. Previous studies have documented the 

challenges that residents of rural America face in health care access, especially cancer 

care, but have only measured physician specialist contributions.78,79 Multiple studies 

have confirmed that physician specialists tend to practice in urban areas;80 for example, 

one study identified 134 specialists per 10,000 people in urban areas compared with 40 

specialists per 10,000 in rural areas.81 A recent review of Medicare claims by Loresto et 

al. in 2017, identified patients who used only NPs for their primary care to be younger, 

have lower socioeconomic status and reside in a non-metropolitan area.74 Our findings 

suggest that NPs are currently providing cancer care to a substantial portion of the rural 

population and may be a further solution to addressing these inequities in cancer care.  

The analysis of patients who received NP care revealed several other trends. 

Women with cancer were more likely to receive care from a NP by a significant margin, 

an increased proportion of breast or gynecological care by NPs compared with MDS did 

not explain this difference. Additionally, a large proportion of patients younger than 65 

years also received increased amount of their care from NPs.  

Medicare beneficiaries are generally older than 65 years and if younger than 65, 

usually are recipients as a result of disability. Research in primary care has 



60 

demonstrated a disproportionate amount of care provided by NPs to disabled adults. 

Our research study supports a similar conclusion for recipients of NP cancer care in 

2013. Physicians provided more care for elderly patients older than 85 years, which 

may indicate increased complexity of care needs for older adults with multiple co-

morbidities.  

Although NPs and PAs are often grouped together within oncology and 

collectively referred to as ‘Advanced Practice Providers’, our findings suggest there are 

some critical differences between where they provide care and for which type of 

malignancy. PAs, possibly in part due to licensing and oversight requirements, tended 

to provide care in regions that were similar to physician specialists in our data, almost 

perfectly synchronized with medical oncologists. PAs must practice with a collaborating 

physician, whereas NPs scope of practice is more variable and may encompass 

independent practice. In our analysis, NPs tended to provide relatively more cancer 

care to rural patients, and patients who resided in the South.  

NPs provided care to a similar range of malignancies as physicians, with the 

exception of relatively more care for ‘other’ malignancies than physicians. Both NPs and 

PAs provided a larger proportion of care for ‘other’ malignancies than physicians. A 

sample of ‘other’ claims was reviewed, and the most commonly identified diagnosis ‘Not 

Otherwise Specified’ malignancy usually involved the skin. PAs also had a wider range 

of differences than NPs in malignancy type cared for compared with physician 

specialists, providing less care for breast and lung cancers. This may be a reflection of 

the relationship between advanced stage cancer diagnosis and residence in higher 

poverty areas rather than a reflection of clinical care trends.82 
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Our study has several limitations. First, it is a cross-section of care providers and 

may underestimate certain specialists, given the older population in our study. Second, 

only fee-for-service Medicare beneficiaries are included in this data, which resulted in 

an under-representation of managed care recipients. Managed care recipients may 

have different rates of care from the various providers, as well as different rates of 

malignancies. Research on NPs in primary care have identified that NPs are more 

prevalent in managed care areas; consequently the contribution to the cancer workforce 

may be further under-represented in this data. A third limitation was the inability to 

identify and quantify ‘incident to’ billing. Incident to billing is a mechanism that allows 

reimbursement at 100% of the prevailing rate rather than using the NP fee schedule 

(85% of the rate) if the physician is involved in the care provision. The size of incident to 

billing in the SEER-Medicare dataset is unknown; so the magnitude of its’ contribution to 

underrepresentation of NP care efforts is also unknown. Finally, the SEER-Medicare 

linked dataset was designed for an epidemiological representation of cancer incidence 

and prevalence in the U.S. and although it has previously been used to measure the 

physician and radiation oncologist workforce, there are limitations to using it to make 

workforce policy recommendations. However, it remains an important tool for 

quantifying the previously hidden NP and PA workforce.  

Conclusion 

The U.S. health care system is facing an imminent increase in the rate of cancer 

diagnoses as a result of the aging of the population. This will occur within the setting of 

an unevenly distributed and inadequately powered cancer workforce. Our study results 

identified the contribution of NPs and PAs who provided cancer care to these older 
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adults. The results are based on data from 2013, and in the ensuing five years, 

significant health policy changes have occurred, including the Affordable Care Act which 

reduced the uninsured number from 18% to 12%83 with subsequent increased demand 

for cancer care providers. Delivering high value cancer care has become a priority with 

a focus on making quality cancer care accessible, and integrating delivery with teams of 

care providers.  

Our results suggest that NPs are making a significant contribution to cancer care, 

especially in the Southern U.S., in rural settings and to poorer older adults. Given the 

select population in our data and he limitations associated with identifying NP 

contributions using Medicare data, this figure is almost certainly an underestimation of 

the actual amount of NP provided care.  

Finally, solutions to the rising demands for cancer care will need to maximize 

every health care provider’s contribution. Previously, the contributions of NPs and PAs 

to cancer care were hidden, not recognized or measured adequately; our study is the 

first attempt to quantify their efforts to care for older adults with cancer. Future studies 

on associated patient outcomes and cost effectiveness are necessary to adequately 

assess their contribution. Nevertheless, this study is an important starting point for 

which future workforce surveys can be compared. NPs and PAs have great potential to 

help reduce the shortage of cancer care providers for older patients, and possibly for 

other patients with cancer. Understanding the nature of this workforce is a first step 

toward determining how to optimize NP and PA utilization to meet the future needs of 

caring for an older population with cancer.  
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Table 1. Socio-Demographic Patient Characteristics 

†= p=<0.05 
1Low Poverty reflects residence in a census tract where <5% of all household are at or below the Federal Poverty 
Level (FPL) 
2Moderate Poverty reflects residence in a census tract where 5% to <20% of households are at or below FPL 
3High Poverty reflects residence in a census tract where 20% to 100% of households are at or below the FPL 
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Appendix A. Claims for SEER-CMS 2013 

Claim Description Number of Claims ICD-9 Malignancy 
Code Diagnoses 

Providers (N) Patients (N) 

All OUTPAT and 
NCH claims for 2013 

7,737,937 304,221  245,857 

Claim provider not 
missing not a DME 
Supplier

7,134,017 254,515 243,068 

Has an ICD-9 
Malignancy Code 

2,552,841 2,942,656 1 128,971 201,237 

1Some claims had more than one malignancy 
<2% of claim provider identifiers missing 

OUTPAT = Outpatient file contained claims data on services provided by institutional outpatient providers. 
NCH= NCH carrier claims file contains data on providers (e.g., NPs, PAs, MDs, pharmacists, etc.). 
DME= Durable Medical Equipment 

This study used the linked SEER-Medicare database. The interpretation and reporting of these data are the sole 
responsibility of the authors. The authors acknowledge the efforts of the National Cancer Institute; the Office of Research, 
Development and Information, CMS; Information Management Services (IMS), Inc.; and the Surveillance, Epidemiology, 
and End Results (SEER) Program tumor registries in the creation of the SEER-Medicare database. 
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Appendix B. List of Other Providers  
 
HCFASPEC Code Specialty Description Frequency 

   
1 General Practice 1,062 
2 General Surgery 3,888 
3 Allergy Immunology 145 
4 Otolaryngology 2,102 
5 Anesthesiology 5,951 
6 Cardiology 4,302 
7 Dermatology 4,389 
8 Family Practice 13,630 
9 Interventional Pain Management 184 
10 Gastroenterology 3,250 
11 Internal Medicine 19,873 
13 Neurology 1,470 
14 Neurosurgery 915 
15 Obstetrics 13 
16 Obstetrics Gynecology 2,137 
18 Ophthalmology 2,263 
19 Oral Surgery (dental only) 136 
20 Orthopedic Surgery 1,061 
22 Pathology 4,378 
24 Plastic and Reconstructive Surgery 989 
25 Physical Medicine and Rehabilitation 364 
26 Psychiatry 187 
28 Colorectal Surgery (formerly Proctology) 357 
29 Pulmonary Disease 1,974 
30 Diagnostic Radiology 10,986 
32 Anesthesiologist Assistant 282 
33 Thoracic Surgery 384 
34 Urology 3,644 
36 Nuclear Medicine 310 
37 Pediatric Medicine 194 
38 Geriatric Medicine 391 
39 Nephrology 2,224 
40 Hand Surgery 66 
42 Certified Nurse Midwife 13 
43 Certified Registered Nurse Assistant 

(CRNA) 
3,573 

44 Infectious Disease 640 
46 Endocrinology 1,228 
62 Psychologist 1 
65 Physical Therapist 186 
66 Rheumatology 633 
67 Occupational Therapist 25 
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68 Clinical Psychologist 65 
71 Registered Dietitian/Nutrition Professional 23 
72 Pain Management 142 
76 Peripheral Vascular Disease 9 
77 Vascular Surgery 437 
78 Cardiac Surgery 179 
79 Addiction Medicine 7 
80 Licensed Clinical Social Worker 19 
81 Critical Care (Intensivists) 190 
84 Preventive Medicine 37 
85 Maxillofacial Surgery 114 
86 Neuropsychiatry 3 
89 Certified Clinical Nurse Specialist 55 
91 Surgical Oncology 338 
92 Radiation Oncology 2,103 
93 Emergency Medicine 9,573 
94 Interventional Radiology 399 
. Sleep Medicine 3 
. Interventional Cardiology 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

HCFASPEC Code Specialty Description Frequency 
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Chapter 5 

Summary and Conclusion 

Lorinda A. Coombs, PhD(c), FNP-BC, AOCNP 
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The purpose of this dissertation was to evaluate the provision of cancer care by 

NPs to older adults with cancer and investigate if they may provide an alternate source 

of care to help meet the increased need for cancer care in the future. The specific aims 

of this dissertation were to: 1) measure the NP workforce caring for older adults with 

cancer, and determine what proportion they make up of the oncology workforce, 2) 

identify if there are specific types of malignancies which NPs provide a larger proportion 

of care than other providers, and 3) describe the patient population receiving cancer 

care from NPs.  

Review of Chapter 2 

The first manuscript, titled ‘A Scoping Review of the Nurse Practitioner Workforce 

in Oncology’, presented the findings of a scoping review of the literature examining what 

is currently known of NP oncology practice. Scoping reviews summarize research 

findings when the topic has not been extensively studied.18 In contrast to systematic 

reviews that focus on randomized controlled trials, scoping reviews may include a 

diverse range of study designs and methodologies.50  

A total of 10 studies were included in the final analysis. The lack of an accurate 

estimation of NP care in oncology and the small number of NPs represented in the 

review (only 0.1% of the licensed NP population in the U.S.) were important findings. 

Additionally, the reliance upon self-report and small sample sizes was also identified. 

This scoping review offered insight into the limitations of prior research on the NP 

oncology workforce.  
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Review of Chapter 3 

‘The Growing Nurse Practitioner Workforce in Specialty Care’ presented an 

analysis of the findings from the National Sample Survey of Nurse Practitioners 

conducted by the Health Resources and Service Administration (HRSA) in 2012. While 

various estimations of the NP workforce exist, this was the first attempt to measure the 

workforce including their geographic distribution and role in primary or specialty care.  

Although the scope was large, the methodology was again reliant upon self-

report, with surveys sent to a random sample of NPs identified through state licensing 

boards. The study findings indicated that one third of the surveyed workforce was 

currently providing specialty care.7  The National Center for Health Workforce Analysis 

concurrently released a report documenting the growth of non-primary care advanced 

practice nurses, and estimated their growth at 141%.28 This unprecedented growth may 

be a result of the success of the NP role in primary care.27 Simultaneously, the 

Association of American Medical Colleges anticipated an insufficient supply of specialty 

physicians26 with an increased demand due to the doubling in the number of Americans 

65 years or older between 2010 and 2010.34 The role of the NP was initially created out 

of a need for pediatric primary care providers,19 and has grown to encompass specialty 

care. This study highlights the need to better quantify and analyze the role of the NP 

workforce in specialty care.  

Review of Chapter 4 

The third manuscript, ‘Nurse Practitioner and Physician Assistant Care for Older 

Adults with Cancer: A Hidden Workforce’ presented the main findings from this 

dissertation study. The primary goal of the manuscript in this chapter was investigate 
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and measure the current workforce of NPs providing cancer care to older adults. There 

is evidence that both NPs and PAs are currently providing oncology care9,10,54, and the 

findings from our study confirmed this. Additionally, this study investigated if there were 

trends for greater proportion of NP or PA care for specific malignancies or types of 

patients. 

A secondary data analysis using the Surveillance, Epidemiology and End Result 

(SEER) registry linked with 2013 Medicare claims was performed to answer the 

research questions. The number of patients who received care from a NP was 16,764 

patients, or 8.3% of 201,237 patients. The distribution of care by gender revealed an 

increased number of females than males seen by NPs (56% vs. 48%, p=.0001). The 

number of patients in high poverty areas who received care from an NP was greater 

than those who did not receive care from a NP (21% vs. 18%, p=.05).  

Of the 15,227 cancer providers in the dataset, 32% (n=4,806) were NPs and 24% 

(3,767) were PAs; combined they comprised 56.2% of the workforce in our sample. 

Patients who resided in rural areas were almost twice as likely to receive care from a 

NP (OR 1.84, 95% CI 1.65-2.05) than from a physician, and one and a half times more 

likely to receive care from a PA (OR 1.57, 95% CI 1.40-1.77) than from a physician. 

Research has demonstrated that individuals who live in poorer communities are less 

likely to receive cancer screening84 which is one factor in the increased rates of late 

stage (or metastatic) cancer diagnoses. Patients with metastatic cancer were two-fold 

compared to those that received no NP care (10% v. 5%, p=<.05).  

NPs and PAs provided care for ‘Other’ malignancies compared with physicians. 

For example, NPs were almost twice as likely (OR 1.85, 95% CI 1.76-1.94) and PAs 
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were more than five times as likely (OR 5.33, 95% CI 4.99-5.63) to care for patient with 

‘Other’ malignancies compared to physicians. Additionally, NPs and PAs were more 

likely to care for Genitourinary  (OR1.17, 95% CI 1.14-1.20; OR 1.31, 95% CI 1.26-1.37, 

respectively) and Head and Neck cancers (OR 1.15, 95% CI 1.10-1.19; OR 1.59; 95% 

CI 1.49-1.69, respectively) compared to physicians. 

However, there were differences observed between the NP and PA workforce. 

NP care was strongly represented in the South compared with physicians (OR1.36, 

95% 1.24-1.49) with less representation in the Northeast (0.71, 95% 0.64-0.79). 

Alternatively, PAs provided a consistent proportion of care across the regions, however, 

in comparison with physicians, PAs were less likely to provide care in the Northeast (OR 

0.49, 95% CI 0.43-0.54).  

The main findings of this study are that: 1) a large proportion of ambulatory 

cancer care for older adults is provided by NPs and PAs, 2) the magnitude of this 

workforce has previously been unrecognized and underreported, 3) NPs and PAs 

provide a large proportion of cancer care for rural patients and 4) NPs provide a large 

proportion of cancer care for poorer older patients. This dissertation highlighted the 

challenges measuring the NP workforce and identified patterns within malignancy care 

for older adults.  

Implications 

These findings have important clinical and policy implications. Clinically, NPs and 

PAs are already providing cancer care to older adults across the spectrum of 

malignancies without current recognition for their efforts. Despite the contribution of this 

research, the complete breadth of their efforts remains unknown because of the known 
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limitations of ‘incident to’ billing with Medicare data. Similarly, the outcomes of patients 

who receive care provided by NPs and PAs as well as those who do not, is unknown.  

Cancer disparities within the U.S. have resulted in improved outcomes for some 

populations, and increased rates of metastatic disease for others, specifically lower 

socio-economic groups. Access to health care is a critical factor, making some areas 

within the U.S. more vulnerable to cancer physician shortages, especially those patients 

who reside in rural and poorer areas.85 According to our findings, NPs and PAs are 

already in place providing disproportionate amounts of care to older adults who live in 

rural areas.  

 The current anticipated deficit of cancer providers is based upon a model 

wherein physicians provide the bulk of treatment. While previous studies have revealed 

a small portion of the NP and PA providers, it appears that this ‘hidden’ workforce may 

have the capacity to remedy the physician deficit and may already be in position to 

accommodate the anticipated increased need for cancer care. Although the SEER-

Medicare data used in this research is the most recently available, it is over five years 

old, and given the rapid rise in specialty advanced practice nurses, is almost certain a 

further underestimates the NP and PA workforce in 2018.  

Future Research 
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There has been an enormous amount of research focused on the future need for 

cancer care, including projections with complex algorithms to rapidly scale up the 

physician specialty workforce. These algorithms have missed an important factor; and 

future workforce projections should include the contributions of the NP and PA oncology 

workforce. This study provides a baseline for making future comparisons.  

No other studies to date have used Medicare claims data linked with the SEER 

cancer registry to measure NP and PA care, making the findings of this dissertation 

especially important. Further detailed research is needed to understand the types of 

care provided NP and PA providers, and whether their care is associated with different 

outcomes than MD providers. Additionally, given the persistent focus on high value 

cancer care, further studies are necessary to evaluate the economic impact of NP and 

PA care. Lastly, this research identified an increased amount of NP care for patients 

with more than one malignancy and with metastatic cancer a new finding that bears 

further investigation.  

Conclusion 

The U.S. health care system is facing a major challenge with the doubling of the 

older adult population and their increased need for cancer care. Understanding how 

cancer care is currently delivered is important in order to identify solutions. The results 

of this dissertation highlight the lack of accurate data on the NP and PA workforce 

previously available. Full utilization and measurement of the cancer workforce is critical 

for maximizing value in cancer care. Although mortality from cancer has declined in the 

past 20 years, the number of cancer survivors has increased, and will continue to 

increase, putting more pressure on the health care system to recognize the need to 
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evolve from outdated and inefficient models of cancer care delivery.  In order to meet 

the challenge to deliver high value care to all older adults with cancer, we need to utilize 

all of our workforce resources.  
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