Optimizing the Workforce and Patient Outcomes of

Community Health Center Nurse Practitioners

Supakorn Kueakomoldej

Submitted in partial fulfillment of the
requirements for the degree of
Doctor of Philosophy
under the Executive Committee
of the Graduate School of Arts and Sciences

COLUMBIA UNIVERSITY

2022



© 2022
Supakorn Kueakomoldej

All Rights Reserved



Abstract

Optimizing the Workforce and Patient Outcomes of
Community Health Center Nurse Practitioners

Supakorn Kueakomoldej

Many communities across the United States, including those from low-income and racial
and ethnic minority groups, have less access to quality, timely, and preventative primary
healthcare services. One factor contributing to this disparity is the shortage of primary care
providers to meet demands in underserved areas. Nurse practitioners (NPs), or advanced-practice
registered nurses trained to diagnose, treat, and manage health conditions, are a solution to
meeting the nation’s primary care needs. Over the past decade, the NP workforce has grown
significantly, doubling its number between 2010 and 2017. NPs frequently care for individuals
from medically underserved communities, including those receiving care in community health
centers (CHCs). CHCs are a network of safety-net healthcare organizations delivering
comprehensive primary care in many rural and inner-city areas. However, the NP workforce can
be further optimized in CHCs. Despite the growing national NP supply, CHCs struggle with
adequate NP staffing. Furthermore, providers working in CHCs and other safety-net settings
report insufficient resources to care for patients, high workloads, and elevated staff turnover;
these challenges may create poor practice environment and predispose CHC NPs to poor
workforce outcomes, such as burnout and job dissatisfaction.

Literature has demonstrated that poor clinician workforce outcomes, particularly burnout,
negatively affect the safety and quality of care patients receive. Poor care and disease

management may also result in disease exacerbation and, subsequently, preventable healthcare



use by patients such as emergency department visits and hospital admissions. Preventable
healthcare use increases the nation’s healthcare costs and may expose patients to harm. Despite
the contributions of NPs to CHCs, little is known about how to optimize their staffing and
workforce outcomes (e.g., reducing burnout, turnover intention, and improving job satisfaction)
to assure positive patient outcomes. The overall purpose of this dissertation is to understand
ways to optimize the NP workforce in CHCs to potentially improve outcomes for CHC patients.
Specific aims include: 1) examining factors that influence the recruitment and retention of NPs in
underserved areas; 2) assessing the practice environment and workforce outcomes of NPs in
CHCs; and 3) understanding the consequences of NP burnout on CHC patient outcomes.
Dissertation Chapters and Findings
The first chapter of this dissertation summarizes the background on the NP workforce and
CHCs and details the problem under investigation.
The second chapter is a scoping review examining the factors influencing recruitment and
retention of NPs in underserved areas. Factors influencing recruitment and retention of NPs in
underserved areas exist at various levels, from individual (e.g., growing up in underserved areas)
to policy factors (e.g., autonomous scope of practice). However, current literature lacks rigorous,
up-to-date, and NP-focused studies.
The third chapter is a cross-sectional analysis of survey data from 269 CHC NPs. This chapter
assessed the practice environment, job satisfaction, burnout, and turnover intention of NPs
working in CHCs to better understand the current workforce conditions of CHC NPs; this
chapter also examined the relationship between CHC NPs’ practice environment and workforce

outcomes. CHC NPs reported generally favorable practice environment and high job satisfaction.



When CHC NPs report good relationships with their administration, they are more likely to
report higher job satisfaction and lower intention to leave their jobs.

The fourth chapter aimed to understand the implications of a negative workforce outcome (i.e.,
burnout) in the CHC setting. Through a cross-sectional analysis of merged NP survey and
Medicare claims data, we examined the relationship between NP burnout and preventable
hospitalization and emergency department use in patients. Patients receiving care in CHCs with
higher NP burnout are more likely to use the emergency department for preventable reasons.
The fifth and last chapter discusses the findings of this dissertation and its implications for

policy, research, and practice.
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Chapter 1: Introduction

1.1 Background
Community Health Centers and Care for the Underserved

Rooted in the mission of social justice, community health centers (CHCs)—also called
federally qualified health centers (National Association of Community Health Centers, 2020b;
Primary Health Network, 2022)—were created in 1965 as part of President Lyndon B. Johnson’s
War on Poverty to care for medically underserved communities located in rural and inner-city
areas (National Association of Community Health Centers, 2020a, 2021). CHCs continue their
mission today, providing comprehensive and preventative primary care for their
disproportionately poor, uninsured or underinsured, racial/ethnic minorities, and chronically-ill
patient populations (National Association of Community Health Centers, 2020b, 2021).

CHCs provide high-quality, cost-efficient care for all patients regardless of their ability to
pay (Jester et al., 2014). For example, CHCs are more likely to provide high-value care (e.g.,
prescribing statins for diabetes patients) and avoid low-value care (e.g., ordering unnecessary
screenings) compared to private primary care practices (Oronce & Fortuna, 2020). Analysis of
Medicare and Medicaid claims demonstrated that CHCs spend less per patient compared to other
primary care settings (Mukamel et al., 2016; Nocon et al., 2016). CHCs also offer enabling and
support services (e.g., case management, transportation) to meet the needs of and improve health
outcomes for their vulnerable patient populations (Park, 2006; Yue et al., 2019).

The number of patients in CHCs have grown significantly over the past decades—
nationally, CHCs’ patient number have tripled since 2000 to almost 29 million today (Health
Resources and Services Administration, 2021a). This massive patient growth challenges CHCs’

provider staffing; almost 70% of CHCs nationwide report at least one vacancy for a family



physician. With continued state and federal efforts to increase healthcare coverage for
Americans, such as President Biden’s executive order to strengthen Medicaid and the Affordable
Care Act (The White House, 2021), CHC staffing challenges may be exacerbated.

Although provider needs in CHCs continue to grow, the national primary care physician
shortage persists (U.S. Department of Health and Human Services, 2016); a projected shortage of
21,400-55,200 primary care physicians is expected by 2033 (Dall et al., 2020). Insufficient
providers reduce access to timely healthcare services. To ensure every individual receives the
care they need, experts have recommended the use of nurse practitioners (NPs) to meet the
nation’s primary care demands (National Academy of Medicine, 2021b).

Nurse Practitioners in Community Health Centers

NPs are advanced-practice registered nurses who undergo additional training to diagnose,
treat, and manage patients’ health conditions (American Association of Nurse Practitioners, n.d.).
The NP workforce has grown 109% since 2010, and is projected to grow at 6.8% annually from
2016 to 2030 (Auerbach et al., 2018, 2020). Studies have demonstrated that NP care results in
comparable or better outcomes compared with physician care (Newhouse et al., 2012; Stanik-
Hutt et al., 2013; Swan et al., 2015). NPs have long been utilized by CHCs to expand their
capacity and increase access to care (National Association of Community Health Centers, 2013);
as of 2018, CHCs nationwide employ more NPs and other advanced practice providers than
physicians (Health Resources and Services Administration, 2020b; National Association of
Community Health Centers, 2021).

However, despite the robust national NP workforce growth, CHCs and other practices in
underserved areas are competing for NPs with other employers. In a study of rural health centers,

half of the clinics in the sample reported difficulty recruiting NPs (Wright et al., 2015). Fifty



percent of CHCs nationwide report at least one NP vacancy, with an average time of five months
to fill a vacancy (National Association of Community Health Centers, 2016). Higher numbers of
new NP graduates are entering private primary care practices rather than CHCs (Faraz &
Salsberg, 2019).

Furthermore, CHC providers face unique challenges caring for their patients. Providers in
CHCs and other safety-net settings have reported stress from high workloads, elevated staff
turnover, insufficient time to complete tasks, and insufficient resources to care for patients
(Hayashi et al., 2009; Lewis et al., 2019; Quinn et al., 2013). Patients in CHCs are frequently
medically and socially complex, presenting with issues such as multiple comorbidities and lack
of social support (Corallo et al., 2020; Jester et al., 2014), and may require more time for care
compared to patients in other settings (Hayashi et al., 2009). Due to a combination of these
challenges, NPs working in CHCs may experience poor practice environments and be
susceptible to poor workforce outcomes, such as burnout and job dissatisfaction. Yet, little has
been done to examine the NP practice environment, staffing, and workforce outcomes of NPs in
the CHC setting.
Nurse Practitioner Practice Environment

Practice environment is the characteristic of an organization that may help or hinder
clinicians’ optimal practice (Lake, 2002). NP practice environment contains the facets of: NPs’
relationship with physicians, NPs’ relationship with administration, professional visibility, and
support for NPs’ independent practice (Poghosyan, Chaplin, et al., 2017). NPs’ relationship with
physicians refers to the collaboration, teamwork, and mutual respect among NPs and physicians
in the organization; NPs’ relationship with administration refers to administration’s support and

recognition of NPs; professional visibility refers to the recognition of NPs’ role, competencies,



and contribution within the organization; and support for independent practice refers to the
support NPs receive from their organizations to practice independently (Poghosyan, Nannini,
Stone, et al., 2013).

Improving NP practice environment in CHCs may improve both NP workforce outcomes
and quality of patient care. In previous studies, NP practice environment has predicted workforce
outcomes including job satisfaction, burnout, and turnover intention (Abraham et al., 2021b;
Poghosyan, Liu, et al., 2017). Research has also demonstrated that better NP practice
environment is associated with improved quality of patient care (Poghosyan et al., 2018).
Chapter 3 of this dissertation examined, through descriptive statistics, the practice environment
of CHC NPs, and assessed the influence practice environment has on three NP workforce
outcomes, described below.

Workforce Outcomes: Burnout, Job Satisfaction, and Turnover Intention

Chapter 3 of this dissertation examined three important NP workforce outcomes: burnout,
job satisfaction, and turnover intention. Burnout is a syndrome defined by emotional exhaustion,
cynicism, and professional inefficiency (Maslach & Leiter, 2016; World Health Organization,
2019). Job satisfaction is when nurses experience fulfillment, gratification, and value in their
jobs (Y. Liu et al., 2016). Turnover intention is a proxy measure for studying turnover. In health
services research, contacting former employees to study turnover is not often possible (Cosgrave
et al., 2019); turnover intention, a strong predictor of actual turnover (Griffeth et al., 2000), is
often used as a proxy measure of actual turnover (Hom et al., 2017; Jiang et al., 2012).
Improving NP burnout, job satisfaction, and turnover intention may benefit both quality of care
and staffing within practices. When NPs are burned-out, dissatisfied, or desire to leave, NPs may

provide lower quality of care and patients may be less satisfied with care (Huang et al., 2021;



Salyers et al., 2017; White et al., 2019). Burnout and turnover intention also lead to actual
turnover (Willard-Grace et al., 2019; Griffeth et al., 2000), diminishing practices’ staffing and
accessibility of care.
Patient Consequences of Nurse Practitioner Burnout

Poor provider outcomes have negative consequences for patients. Job dissatisfaction has
been associated with missed patient care (White et al., 2019) and turnover intention has been
associated with decreased quality of care by nurses (Huang et al., 2021). Literature is particularly
robust on the impact of burnout on patient care and has repeatedly demonstrated burnout’s
negative effect on the safety, satisfaction, and quality of care that patients receive (Abraham et
al., 2021a; Salyers et al., 2017; White et al., 2019). In this dissertation, we also seeked to
examine the consequences of NP burnout in the CHC setting. Chapter 4 of this dissertation
examined two patient-level measures that may be affected by NP burnout: preventable
emergency department use and hospitalization in patients. These healthcare utilization measures
have been used to assess the quality and access of primary care (Davis & Romm, 2017):
Preventable hospitalizations are hospital admissions for issues that could have been prevented
with optimal management in primary care (Agency for Healthcare Research and Quality, 2021;
Moy et al., 2013) and preventable emergency department visits are visits for conditions that
could be prevented by or treated in primary care settings (NYU Wagner, n.d.).

Burnout is associated with increased missed care, decreased safety, and lower quality of
patient care by clinicians (Abraham et al., 2021a; Salyers et al., 2017; White et al., 2019).
Burnout is also associated with increased absenteeism and poor physical and mental health of
workers, such as insomnia and depressive symptoms (Salvagioni et al., 2017). When CHC NPs

are burned-out, they may be over-extended and patients may receive poorer quality of care and



disease management, leading to disease exacerbation. Disease exacerbation may subsequently
lead to a preventable emergency department visit or hospitalization. These preventable
healthcare utilizations increase healthcare costs and may unnecessarily expose patients to
adverse events in the acute care setting, such as invasive procedures, medical errors, and adverse
hospital-acquired conditions such as nosocomial infection, falls, and blood clots (Center for

Medicare and Medicaid Services, 2021b; Morley et al., 2018).

1.2 Overall Aim

Despite the contributions of NPs to CHCs, little is known about how to optimize their
staffing and workforce outcomes (e.g., reducing burnout, turnover intention, and improving job
satisfaction) to assure positive patient outcomes. The overall purpose of this dissertation is to
understand ways to optimize the NP workforce in CHCs to potentially improve access to care
and outcomes for CHCs’ underserved patient populations.

This dissertation follows the three-publication format. Chapters 2—4 are independent
manuscripts developed for publication. Chapter 2 is a manuscript entitled, “Recruitment and
Retention of Primary Care Nurse Practitioners in Underserved Areas: A Scoping Review,” and is
published in Nursing Outlook (2022). Chapter 3 is a manuscript entitled, “Practice Environment
and Workforce Outcomes of Nurse Practitioners in Community Health Centers,” and is accepted
for publication in Journal of Ambulatory Care Management (in press). Chapter 4 is a manuscript
entitled, “Practice-Level Nurse Practitioner Burnout and Preventable Healthcare Utilization in
Patients: An Examination in Federally Qualified Health Centers,” and will be submitted to

Medical Care.



1.3 Specific Aims and Study Designs
Chapter 2: Chapter 2 is a scoping review of factors associated with recruitment and
retention of NPs in underserved areas. This chapter was conducted to map factors that
increase recruitment and retention of NPs in underserved areas and to better understand
the state of the literature, identify knowledge gaps, and determine how this dissertation
can best improve upon the extant body of evidence. The scoping review followed the
Joanna Brigg’s Scoping Review Methodology and PRISMA-SCR reporting standards
(Peters et al., 2015; Tricco et al., 2018).
Chapter 3: Chapter 3 is an analysis of cross-sectional survey data from 269 CHC NPs
from six U.S. states. This chapter assessed the practice environment, job satisfaction,
burnout, and turnover intention of NPs working in CHCs to better understand the current
workforce conditions that CHC NPs work in; this chapter also examined the relationship
between CHC NPs’ practice environment and workforce outcomes. Descriptive statistics
were used to describe the practice environment and workforce outcomes of CHC NPs.
Multivariable proportional-odds cumulative logit models were used to assess the
relationship between NPs’ practice environment and workforce outcomes.
Chapter 4: Chapter 4 aimed to examine the association between CHC NP burnout and
preventable healthcare use (i.e., preventable hospitalization and emergency department
visit) by CHC patients. This chapter focused on NP burnout due to the substantial
evidence in literature demonstrating burnout’s negative consequences, and the pressing
need to address healthcare worker burnout in face of the COVID-19 pandemic. To achieve
this aim, we analyzed a cross-sectional dataset of NP survey data merged with Medicare

patient claims. Multivariable logistic regression models with generalized estimating



equation were used to assess the relationship between NP burnout and preventable

healthcare use by patients.

1.4 Relevance to National Priorities

This dissertation addresses the following national priorities: 1) Health Resources and
Services Administration’s (HRSA) goal to achieve health equity and enhance population health
(Health Resources and Services Administration, 2019) and 2) The Quadruple Aim, an expansion
of the Institute of Healthcare Improvement’s framework to optimize the U.S. health system
performance by improving the patient and provider care experiences, optimizing population
health, and reducing healthcare costs (Berwick et al., 2008; Bodenheimer & Sinsky, 2014). This
dissertation aligns with HRSA’s priorities to improve health equity for underserved populations
(Health Resources and Services Administration, 2019) by examining ways to optimize the NP
workforce in CHCs, subsequently improving the quality of and access to care for CHCs’
underserved patient populations. This dissertation also aligns with the priorities of the Quadruple
Aim by seeking to optimize providers’ workforce outcomes and subsequently improving the

quality of care patients receive and reducing preventable costs for the nation’s healthcare system.

1.5 Conceptual Framework

Due to the exploratory nature of scoping reviews, Chapter 2 did not use a theoretical
framework. To examine questions posed in Chapters 3 and 4, this dissertation used an adapted
model integrating the National Academy of Medicine’s (NAM) systems model of clinician
burnout and professional wellbeing and Andersen’s model of health service utilization
(Andersen, 1995; National Academy of Medicine, 2019). The two models are linked by Heskett

et al.’s business management framework, the service-profit chain, which links employee



satisfaction (i.e., NP well-being) to high-value services (i.e., quality of patient care) (Heskett et
al., 1994) (See Figure 1.1).

The NAM model was created based on literature from human factors and systems
engineering, organizational design, and occupational health (National Academy of Medicine,
2019), and guides the examination of the relationship between NP practice environment and NP
burnout, job satisfaction, and turnover intention (Chapter 3). Professional well-being was broadly
defined by NAM to encompass quality of life, engagement, and satisfaction at work (Chari et al.,
2018; National Academy of Medicine, 2019). We adapted professional well-being in the model
to also include the concept of job satisfaction and turnover intention. The NAM model posits that
systems (e.g., laws, leadership, organization) influence job resources/demands (e.g., work
culture, relationships) to predict burnout and professional well-being; this relationship may be
intervened by clinician characteristics (National Academy of Medicine, 2019). In our adapted
model, CHC practices and their characteristics represent the system, NP practice environment
represents job resources/demands, and NP demographic and professional attributes represent
NPs’ characteristics. These factors together predict NPs’ burnout, job satisfaction, and turnover
intention.

For Chapter 4, we incorporated Andersen’s model to examine the relationship between
NP burnout and preventable healthcare utilization. In Andersen’s model, patients’ predisposing,
enabling, and need factors lead to health service use (Andersen, 1995). Predisposing factors are
community or personal characteristics that predispose patients to use health services (e.g., age,
race); enabling factors are factors that promote or discourage patients to use healthcare (e.g.,
transportation, practice hours); and needs factors refer to patients’ actual and/or perceived need

to use health services (e.g., disease severity) (Andersen, 1995). These predisposing, enabling,



and need factors were incorporated as covariates in our examination of NP burnout and patient
healthcare utilization.

The two models above are linked by Heskett et al.’s service-profit chain framework,
which posits that investment in employees drives the value of products and services delivered
(Heskett et al., 1994). Value in the services delivered by employees is driven by employees’
satisfaction/well-being, which is driven by employee support services and policies such as
workplace design and employee recognition (Heskett et al., 1994). In our study, this service-
profit chain framework links the NP-level examination of practice environment (employee
support) and NP workforce outcomes (employee well-being) and the patient-level examination

of NP burnout (employee well-being) and patient outcomes (value of service provided).

1.6 Protection of Human Subjects

The studies within this dissertation have been approved by the Institutional Review Board

at Columbia University Medical Center (Protocol no. AAAT9078).

1.7 Conclusion

Evidence has demonstrated that both NPs and CHCs provide high-quality, cost-effective
care (Goldman et al., 2012; Lebrun et al., 2013; National Association of Community Health
Centers, 2021; Stanik-Hutt et al., 2013). Together, NPs and CHCs improve healthcare for
underserved populations (Flinter, 2005). This dissertation proposes to examine factors that
strengthen the NP workforce in CHCs, optimizing both entities to improve upon their successes
in caring for the underserved. Findings from this dissertation may inform strategies to improve
CHC NPs’ practice environment, professional well-being, staffing, and outcomes of the patients

they care for.
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Figure 1.1

Conceptual Framework Guiding this Dissertation

Practice Characteristics
. Size

. Hours of operation
. Care coordination
availability

Practice Environment
NP/MD relations
NP/admin relations
Prof. visibility
Independent
practice support

Characteristics

Provider Outcome
(1.e., burnout, job
satisfaction,

& turnover intention)

Predisposing Factors
(e.g., patient age, race, rurality)

Emplovee Well-being:
NP Burnout

Value of Service:

Quality of Care

Enabling Factors
(e.g., care coordination, practice hours)

Need Factors
(e.g., chronic conditions)

Patient Outcome
(1.e., preventable
emergency department
use and hospitalization)

/

NAM's systems model
of clinician burnout and
professional wellbeing

Heskett et al "s service
profit chain framework

Andersen’s model of

health service utilization

Notes. NP = nurse practitioner; MD = physician; NAM = National Academy of Medicine.
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Chapter 2: Recruitment and Retention of Primary Care Nurse

Practitioners in Underserved Areas: A Scoping Review

Note. The manuscript in Chapter 2 has been published in Nursing Outlook. Citation for the final
published version is as follows:
Kueakomoldej, S., Turi, E., McMenamin, A., Xue, Y., & Poghosyan, L. (2022).
Recruitment and retention of primary care nurse practitioners in underserved areas:
A scoping review. Nursing Outlook, 70(3), 401-416.

https://doi.org/10.1016/j.outlook.2021.12.008

12


https://doi.org/10.1016/j.outlook.2021.12.008

2.1 Introduction

Primary care, a critical sector of the United States healthcare system, improves health
outcomes and reduces mortality across the lifespan (National Academy of Medicine, 20213a;
Starfield et al., 2005). Despite its merits, the nation continues to struggle with inadequate
primary care access and persistent workforce shortages. These issues may be aggravated as the
65 and older population increases (Dall et al., 2020) and efforts to increase healthcare access,
such as the executive order to strengthen Medicaid and the Affordable Care Act (Exec. Order
No. 14009, 2021), expand healthcare coverage among Americans.

The healthcare workforce shortage is worse in certain geographic areas, and may be
attributed to maldistribution, where providers are concentrated in metropolitan areas and
insufficient in rural and/or low-income areas (K. B. Naylor et al., 2019). The consequences of
this maldistribution are especially concerning as individuals in these underserved communities
have poorer health and may need more healthcare services to maintain their health. For example,
rural residents are more likely to be older, obese, low-income, and use tobacco compared to
residents in metropolitan areas (Meit et al., 2014; US Department of Agriculture, 2021).

The growing nurse practitioner (NP) workforce is a solution to meeting the nation’s
primary care demands and increasing access to care. The NP workforce grew by 109% from
2010-2017 (Auerbach et al., 2020), and is projected to continue growing at 6.8% annually
(Auerbach et al., 2018). NPs provide cost-efficient and high-quality care with comparable or
better outcomes than physician care (Muench et al., 2019; Swan et al., 2015). Compared to
physicians, NPs are also more likely to work in underserved areas and care for vulnerable

populations, including rural, non-white, and Medicare-Medicaid dual-eligible patients (Buerhaus
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et al., 2018; DesRoches et al., 2013). While physician supply has decreased in rural and low-
income areas, the supply of actively practicing NPs has grown (Xue et al., 2019).

Despite their propensity for working with underserved populations, the NP workforce is
also experiencing a degree of maldistribution. Although the NP workforce has and will continue
to grow, the robust NP supply is not well-reflected in underserved areas. For example, in a
sample of rural health clinics, half of the clinics reported difficulty recruiting NPs (Wright et al.,
2015). Nationwide, 50% of community health centers—safety net institutions caring for
underserved populations—reported at least one NP position vacancy, with an average of five
months to fill a vacancy (National Association of Community Health Centers, 2016). More
primary care NP graduates have chosen to work in private practices compared to community
health or federally qualified health centers (Faraz & Salsberg, 2019).

By ensuring that the robust NP workforce is well-distributed to areas with the most need,
NPs’ impact in increasing primary care access and reducing health disparities can be maximized.
To develop strategies to improve NP distribution, it is important to first understand what factors
help to recruit and retain NPs in underserved areas. This knowledge, however, is limited.
Majority of studies on clinician recruitment and retention in underserved areas focus on
physicians and physician assistants (Goodfellow et al., 2016; MacQueen et al., 2018; Rabinowitz
et al., 2000; Smith et al., 2012; Walker et al., 2010; Yuen & Lessard, 2018). While these studies
produce critical insights, they cannot be fully utilized to inform recruitment and retention
strategies for NPs as NPs have unique professional attributes, such as state-level scope of
practice policies that determine NPs’ ability to independently deliver care to patients (American

Association of Nurse Practioners, 2021).
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Currently, no synthesis of evidence on recruitment and retention of NPs in underserved
areas exist, and little is known about the content, scope, and gaps of this literature. Thus, we
conducted a scoping review. Scoping reviews are ideal to provide an overview of extant
knowledge, especially for an unexplored body of literature (Munn et al., 2018; Peters et al.,
2015, 2020; Pollock et al., 2021). More specifically, the purpose of this scoping review is to 1)
map factors associated with NP recruitment and retention in underserved areas from available
literature; 2) examine the characteristics and scope of current literature (e.g., study designs,

populations studied); and 3) assess gaps and discuss implications for future studies.

2.2 Methods

We followed the Joanna Brigg’s scoping review framework (Peters et al., 2015) and
results are reported according to the PRISMA-ScR (Preferred Reporting Items for Systematic
Reviews and Meta-Analysis extension for Scoping Reviews) reporting guidelines (Tricco et al.,
2018) (see Appendix B for PRISMA-ScR reporting checklist). The Population-Concept-Context
framework (Peters et al., 2015) was used to inform the inclusion criteria and search strategies for
studies (Table 2.1). An a priori protocol was developed and uploaded to Open Science
Framework website (Kueakomoldej, 2021). Unlike systematic reviews which focus on appraisal
and synthesis of findings for targeted research questions, scoping reviews prioritize breadth in
their inclusion criteria to fully understand the range of evidence available (Peters et al., 2015,
2020). Studies are included regardless of quality, and appraisal of individual studies are usually
not completed with scoping reviews (Peters et al., 2015).
Eligibility Criteria

Studies were included in this review if they examined factors associated with recruitment

and/or retention of primary care NPs in underserved areas. Informed by recruitment and retention
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studies in extant literature, recruitment was defined as attracting or placing NPs in positions in
underserved areas (MacQueen et al., 2018; Walker et al., 2010); retention was defined as
keeping NPs in positions in underserved areas (Rabinowitz et al., 2001). Recruitment and
retention can be measured by either objective measures (e.g., retention rate, employment time) or
subjective report (e.g., practice location decision, intent to stay in underserved area). NPs studied
must provide direct patient care in the primary care setting; studies examining NPs in acute care
settings, education, or non-patient facing roles were excluded.

In our review, underserved areas refer to settings frequently faced with primary care
provider shortages, more specifically: a) settings with Health Professional Shortage Area
(HPSA) status—a federal designation identifying areas, populations, or facilities with health
professional shortages (Health Resources and Services Administration, 2021b); b) rural areas
including rural health clinics; and c) health centers caring for underserved populations, such as
federally qualified and community health centers. To best understand the scope of extant
literature, we did not restrict our search by timeframe. Also, studies did not need to exclusively
focus on NPs (e.g., NPs may be studied collectively with other providers).

Relevant peer-reviewed quantitative, qualitative, and mixed method studies were
considered for inclusion. Gray literature was also included to maximize breadth of search and
understanding of the literature body. Gray literature had to report empirical data (e.g.,
dissertation, program reports and evaluations) to be considered; editorials and expert opinions
were excluded. Only U.S. studies were included due to vast regulatory and cultural differences

between NPs in different countries (Pulcini et al., 2010; Sheer & Wong, 2008).
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Information Sources and Search Strategy

After search strategy consultation with a library informationist, a comprehensive
literature search was completed in six databases: PubMed, Embase, Scopus, CINAHL,
PsycINFO, and ProQuest (see complete search strategy in Appendix A). Gray literature hand
search, using a combination of terms in Table 2.1, was completed in Google, Google Scholar,
Agency for Healthcare and Research Quality (AHRQ) website, EvidenceNOW, and relevant NP
association websites such as American Association of Nurse Practitioners (www.AANP.com).
Included studies’ reference lists were also searched for additional studies. Results were imported
into Covidence, a review management program (Veritas Health Innovation, n.d.), for screening
and data management.
Study Selection and Data Extraction

Literature search retrieved 2351 articles. After duplicate removal, 1185 abstracts were
screened, and then, 45 full-text articles were assessed for eligibility. Seven additional studies
were found from reference lists of eligible studies and gray literature search (see Figure 2.1 for
PRISMA diagram). Studies were independently screened by SK and AM; discrepancies were
discussed and conflicts were resolved with a third author (ET). A total of three meetings were
held to discuss conflicts. Data were independently extracted by SK and ET using a standardized
form. After all studies were extracted, data were reviewed and conflicts were resolved with
discussion by the two authors. A third author (LP) was available for any unresolved conflicts.

The data extraction form included author information, year published, study design,
analysis method, purpose, study sample, setting, measure of recruitment/retention, and key
findings. Factors found to influence NP recruitment and retention in underserved areas were

grouped together into common themes by the researchers. The findings were then discussed
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narratively in the Results section, tabulated in Table 2.2, and visually mapped in Figure 2.2. In
this review, clinicians refer to study samples that included healthcare professionals beyond NPs
(e.g., physicians, physician assistants, nurses).
2.3 Results
Description and Scope of Included Studies

A total of 22 articles were included in this review. Out of these 22 studies, nine were gray
literature (Andrus & Fenley, 1976; Bailey, 1997; Flinter, 2011; Gilman, 2013; Holland et al.,
2019; Negrusa et al., 2014; Pathman, Fannell, et al., 2012; Pathman, Konrad, et al., 2012; Ryan
et al., 1986) and 13 remaining were peer-reviewed articles. Of the peer-reviewed articles, ten
studies were quantitative, two were qualitative, and one was mixed methods. The majority of
quantitative studies were cross-sectional (8/10) and two were cohort studies (Daniels et al., 2007;
Doyle et al., 2017). Publication date ranged from 1976-2019; most (12/22) of the studies were
published before 2010, only one study was published within the past three years (Holland et al.,
2019). Majority of the studies inclusively examined recruitment and retention of different
healthcare professions (e.g., NPs, physicians, and physician assistants were studied together).
Only eight out of the 22 included studies examined recruitment and retention of NPs exclusively
(Andrus & Fenley, 1976; Doyle et al., 2017; Flinter, 2011; Holland et al., 2019; Kippenbrock et
al., 2004; Ryan et al., 1986; Spetz et al., 2017; Sullivan et al., 1978).
Overview of Findings

Factors associated with NP recruitment and retention in underserved areas were mapped
into five themes, including factors related to the individual NP, NP education programs and

financial aid, organizations employing NPs, the communities NPs work in, and NPs’
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autonomous practice. Studies most frequently focused on NP training (9 studies) and background
(8 studies) in underserved areas.
Factors Related to the Individual Nurse Practitioner

A total of 10 studies demonstrated associations between working in underserved areas
and clinicians’ individual factors—including background, demographic characteristics, and
personal mission to serve (Andrus & Fenley, 1976; Daniels et al., 2007; Fowkes et al., 1994;
Hafferty & Goldberg, 1986; Li et al., 1995; Lindsay, 2007; Negrusa et al., 2014; Pathman,
Fannell, et al., 2012; Pathman, Konrad, et al., 2012; Ryan et al., 1986). Eight studies found that
clinicians who grew up in rural or underserved areas were more likely to practice and stay in
such areas (Andrus & Fenley, 1976; Daniels et al., 2007; Fowkes et al., 1994; Hafferty &
Goldberg, 1986; Lindsay, 2007; Pathman, Fannell, et al., 2012; Pathman, Konrad, et al., 2012;
Ryan et al., 1986). Three studies found that demographic characteristics including older age,
whether one has children, and White race were associated with retention in underserved areas
(Negrusa et al., 2014; Pathman, Fannell, et al., 2012; Pathman, Konrad, et al., 2012).

Four studies found associations between clinicians’ personal mission to serve
underserved populations and their recruitment/retention in underserved areas (Daniels et al.,
2007; Li et al., 1995; Pathman, Fannell, et al., 2012; Pathman, Konrad, et al., 2012). Researchers
discovered themes of moral conviction and strong sense of service when exploring why
clinicians chose to work with underserved populations (Li et al., 1995). Daniels et al. also found
that clinicians’ mission to serve significantly influenced their decision to choose rural areas as

their first practice location (OR = 1.7; Cl 95% [1.0, 2.7]) (Daniels et al., 2007).
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Factors Related to Nurse Practitioner Education Programs and Financial Aid

A total of 13 studies examined the association between education-related factors and
recruitment and retention of NPs and other clinicians in underserved areas (Andrus & Fenley,
1976; Daniels et al., 2007; Doyle et al., 2017; J. B. Edwards et al., 2006; Flinter, 2011; Fowkes
et al., 1994; Hafferty & Goldberg, 1986; Holland et al., 2019; Kippenbrock et al., 2004; Negrusa
et al., 2014; Pathman, Fannell, et al., 2012; Pathman, Konrad, et al., 2012; Ryan et al., 1986).
Nine studies showed that programs that emphasized training and curriculum in underserved areas
had high success in deploying their graduates to, and keeping them in, underserved areas
(Andrus & Fenley, 1976; Daniels et al., 2007; Doyle et al., 2017; J. B. Edwards et al., 2006;
Flinter, 2011; Fowkes et al., 1994; Hafferty & Goldberg, 1986; Holland et al., 2019; Ryan et al.,
1986). Participants with clinical or practicum experiences in rural areas had 2.7 times higher
odds of choosing rural versus urban as their first practice location (OR = 2.7; Cl1 95% [1.6, 4.8])
(Daniels et al., 2007). In fact, when training location was examined with other variables (e.g.,
age, sex, marital status), only training location significantly predicted practice in underserved
areas while other variables did not (Hafferty & Goldberg, 1986).

Five studies examined the impact of educational financial aid (i.e., loan repayment,
scholarship) on clinician recruitment and retention (Daniels et al., 2007; Kippenbrock et al.,
2004; Negrusa et al., 2014; Pathman, Fannell, et al., 2012; Pathman, Konrad, et al., 2012). In
Daniels et al., clinicians reported that financial aid obligations influenced their decision to work
in rural practices (OR =1.9; 95% CI [1.3, 2.9]) (Daniels et al., 2007). However, financial aid
may not be the dominant factor attracting clinicians to underserved settings. In a study of rural
Arkansas NPs, only 37% of NPs reported that they chose to practice in rural areas because of

loan repayment obligation (Kippenbrock et al., 2004). Another study surveyed clinicians in the
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National Health Service Corps (NHSC), a scholarship and loan repayment program for clinicians
working in underserved areas (Health Resources and Services Administration, 2020a). The
researchers found that NHSC clinicians who were motivated to practice in underserved areas due
to financial support were less likely to anticipate staying in their service sites over time
(Pathman, Fannell, et al., 2012).

Factors Related to the Organization Employing Nurse Practitioners

A total of six studies (Aysola et al., 2015; Gilman, 2013; Pathman, Fannell, et al., 2012;
Pathman, Konrad, et al., 2012; Scarbrough et al., 2016; Sinclair-Lian et al., 2008) examined the
associations between clinician recruitment and retention in underserved areas and organizational
factors. Organizational factors included attributes of the healthcare organizations employing
clinicians (e.g., practice environment) and benefits offered by the organization (e.g., availability
of professional development program, salary).

Issues related to practice environment—including good relationships with administration,
job recognition, and adequate and competent support staff—influenced clinicians’ retention in
underserved areas in four studies (Gilman, 2013; Pathman, Fannell, et al., 2012; Pathman,
Konrad, et al., 2012; Scarbrough et al., 2016). Three studies found that satisfaction with salary
influenced clinicians’ retention in underserved communities (Gilman, 2013; Pathman, Fannell, et
al., 2012; Scarbrough et al., 2016). Organization-based professional development programs, such
as career-ladder incentives and research partnerships (Aysola et al., 2015; Sinclair-Lian et al.,
2008), also increased clinician recruitment and retention in underserved areas. Community health
centers with career ladder programs reported less difficulty in recruiting (17.6% vs 10.6%, p =
.01) and retaining (39.4% vs 21.2%, p = .0001) clinicians compared to health centers without

such programs (Aysola et al., 2015). Clinicians also reported that availability of professional
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development opportunities significantly influenced their intention to stay in their jobs (Gilman,
2013; Scarbrough et al., 2016).
Factors Related to Communities where Nurse Practitioners Work

A total of eight studies found associations between community factors and clinicians’
recruitment/retention in underserved areas (Bailey, 1997; Daniels et al., 2007; Gilman, 2013;
Lindsay, 2007; Negrusa et al., 2014; Pathman, Fannell, et al., 2012; Pathman, Konrad, et al.,
2012; Spetz et al., 2017). Community characteristics—including size, crime rate, cost of living,
rurality, and income level—impacted clinicians’ decision to work and stay in underserved areas
in seven studies (Bailey, 1997; Daniels et al., 2007; Gilman, 2013; Negrusa et al., 2014;
Pathman, Fannell, et al., 2012; Pathman, Konrad, et al., 2012; Spetz et al., 2017). Clinicians
working in rural communities had higher retention compared to those in urban communities
(Pathman, Fannell, et al., 2012; Pathman, Konrad, et al., 2012; Spetz et al., 2017). However,
findings conflicted for community income level and clinician retention: One study found that
communities with higher per-capita income were associated with increased NP and physician
assistant retention (Bailey, 1997), while another study found that communities that are poorer
and less educated had higher clinician retention (Negrusa et al., 2014). Three studies also
reported that clinicians practiced and stayed in underserved areas because of their fit, belonging,
and relationship with the communities they work with (Gilman, 2013; Lindsay, 2007; Pathman,
Fannell, et al., 2012).
Factors Related to Nurse Practitioners’ Autonomous Practice

In three studies, clinicians reported that autonomous and full scope of practice were
associated with their decision to practice and stay in underserved areas (Lindsay, 2007; Pathman,

Konrad, et al., 2012; Sullivan et al., 1978). Participants from the study by Lindsay (2007)
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reported preferring rural areas because of the higher “depth and breadth” to practice (p.74),
ability to make independent decisions, and expansion of skills when faced with a wide variety of
patient conditions. NHSC clinicians reported that being able to work to their fullest scope of
practice influenced their decision to stay in underserved areas after their contract ended
(Pathman, Konrad, et al., 2012).
2.4 Discussion

Our scoping review aimed to map, scope, and assess gaps in the literature of factors
influencing recruitment and retention of NPs in underserved areas. This review included a total
of 22 studies. Factors influencing NP recruitment and retention in underserved areas were
mapped into five themes relating to: 1) the individual NP (e.g., background in underserved
areas); 2) NP education programs and financial aid (e.g., training in underserved areas, loan
repayment); 3) organizations employing NPs (e.g., practice environment, salary); 4) the
communities NPs work in (e.g., community characteristics); and 5) autonomous practice (e.g.,
full scope of practice). This map of studies demonstrates that factors influencing NP recruitment
and retention in underserved areas are broad and multileveled, from individual factors to
community characteristics. NP recruitment and retention efforts may be initiated by stakeholders
at various levels, including educators, practice administrators, and legislators. For example,
educators can increase selection of students from underserved backgrounds and design
curriculum focused on underserved populations. Practice administrators can implement
professional development programs and ensure positive work environments. Legislators can
support full scope of practice to attract NPs to underserved areas.

Scope of the literature was assessed in regard to study design, publication date, analysis

method, and populations studied. We found that this literature is outdated, lacks robust study
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designs, and few studies focus exclusively on NPs—these characteristics are also gaps of the
extant literature. The majority of the studies were conducted before 2010; outdated studies do not
consider the implications of recent changes affecting healthcare workforces (e.g., the Affordable
Care Act, recent expansions of scope of practice regulations). In addition, many studies are
cross-sectional and provide only descriptive results. Also, of the 22 included studies, only eight
studies have NP-only samples. Studies frequently surveyed NPs along with other clinicians,
neglecting an NP-predominant perspective (i.e., the NP viewpoint may be lost when they are
studied with other healthcare professionals). Although our map of studies demonstrates the
breadth of factors influencing NP recruitment and retention in underserved areas, current and
NP-focused studies with strong designs are needed to expand the literature and produce more
compelling evidence.

Having an underserved background (i.e., growing up in underserved areas) and
educational training focused on underserved communities were factors most often associated
with NP recruitment and retention in underserved areas. These findings are consistent with
literature demonstrating that among other primary care providers (i.e., physicians and physician
assistants), underserved background and training also predict whether these providers practice in
underserved areas (Goodfellow et al., 2016; MacQueen et al., 2018; Rabinowitz et al., 2000;
Smith et al., 2012; Walker et al., 2010; Yuen & Lessard, 2018). We also found that autonomous
and fuller scope of practice influenced NPs’ decision to work and stay working in underserved
areas, corroborating with Xue and colleagues’ findings that states with less restrictive scope of
practice regulations have increased NP number (Xue et al., 2016).

Our review found that the general practice environment (e.g., good administration,

adequate support staff) was associated with recruitment and retention of clinicians in
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underserved areas. However, included studies did not specifically examine the practice
environment of NPs in underserved areas. The NP practice environment contains distinct aspects
unique to the profession, such as visibility and acceptance of the NP role (Poghosyan, Chaplin, et
al., 2017). Studying NP practice environment and understanding its effect specifically on NP
recruitment and retention can help administrators create modifiable, organization-level strategies
tailored for their practices. Other issues distinct to the NP profession may also affect NPs’
recruitment and retention to underserved areas, such as equitable reimbursement rates. Medicaid
reimbursement for NP services ranges from 75-100% of the physician rate (Kaiser Family
Foundation, n.d.), yet, NPs have higher odds of working in states that reimburse NPs at 100% of
the physician rate (Barnes et al., 2017). Future studies examining these NP-unique issues will
help to deepen our knowledge to improve NP recruitment and retention in underserved areas.

Our findings also raise considerations for current policies. As underserved background is
frequently associated with underserved practice, certain policies may have implications on
recruitment and retention of NPs in underserved areas. One example is the DNP degree
requirement for NP practice. In 2004, the American Association of Colleges of Nursing
recommended the doctoral-level DNP degree as the standard educational preparation for
advanced practice nurses in place of masters-level MSN degrees (American Associations of
Colleges of Nursing, 2004). Despite the benefits, DNP programs are more cost and time
intensive compared to MSN programs (McCauley et al., 2020), and may be prohibitive for
prospective NP students from underserved backgrounds. As NPs from underserved backgrounds
are more likely to work in underserved areas, the DNP degree requirement may impact the

number of future NPs working in underserved communities.
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The influence of clinicians’ education and training on practice in underserved areas has
been well-acknowledged by policymakers; several policies and grants exist to increase clinician
training and number in underserved settings. One prominent example for NPs is the Advanced
Nursing Education Workforce (ANEW) grant, awarded to schools to prepare NPs for practice in
underserved communities (Health Resources and Services Administration, n.d.). Grants such as
ANEW, however, may reach only a select number of schools and students. NP education leaders
and researchers should consider the impact of prioritizing underserved population-focused
curriculum throughout NP programs nationally, which may increase the number of NPs working

in underserved areas.

2.5 Limitations

Our review has limitations. To prioritize breadth in our inclusion criteria, we included
studies that examined recruitment and retention of NPs along with other clinicians; thus, our map
of findings may not accurately reflect the NP perspective or viewpoint. Second, the decision to
exclude international studies was due to regulatory differences governing NP practice in different
countries—insights from other countries may have been overlooked due to this exclusion. Lastly,
critical appraisal of included studies was not conducted. Although not required in the scoping
review methodology, lack of quality appraisal may limit comprehensive understanding of the
literature body’s quality (e.g., bias, reliability, validity of studies). Also, due to lack of quality
appraisal, the synthesis of findings in this scoping review should not be used to inform practice
changes but rather to inform further research and investigation efforts (Munn et al., 2018; Peters
et al., 2020). However, this approach is consistent with the methodology of scoping reviews

(Peters et al., 2020; Pollock et al., 2021).
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2.6 Conclusion

The factors influencing NP recruitment and retention in underserved areas are broad and
multileveled; several avenues exist for educators, practice administrators, and policymakers to
address this issue. However, literature in this area is developing and there is a lack of current,
robust, and NP-focused studies. Future studies closing these gaps can provide strong evidence to
improve NP distribution in underserved areas, maximize the robust NP supply, and optimize

NPs’ contribution to equalizing primary care access and mitigating health disparities.
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Table 2.1

Population-Concept-Context Framework

Criteria Concept Search terms

Population Nurse practitioner Nurse practitioner, NP, advanced practice nurse,
APN

Concept Recruitment and retention Recruitment, retention, stay, practice, staffing,
turnover, quit, relocate, remain, retain

Context Underserved areas Underserved, health professional shortage area

Primary care

(HPSA), rural, rural health clinics, indian, tribal,
federally qualified health centers, community
health centers, remote

Primary care, family practice, general practice

Note. Population-Concept-Context Framework from Peters et al. (2015)

Figure 2.1

PRISMA Diagram
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Table 2.2

Summary of Reviewed Articles

. Analysis Sample and Measyre of Key findings associated with
Author (year) Study design Purpose of study . recruitment . .
method setting - recruitment and/or retention
and/or retention
Andrus & Program Descriptive Describe and 10 NP Practice inrural e NP training program that focused on
Fenley (1976) Report/ statistics evaluate a rural graduates from  area recruiting rural students and preceptors,
Evaluation NP training rural California training with underserved populations, and
program counties at UC decentralized clinicals (moving training
Davis NP sites away from urban/metropolitan areas to
training more rural areas) had success in keeping
program, NPs working in their rural communities
evaluated years e  All (10/10) rural NP graduates from the
1970-1976 program worked in the same rural
communities they have previously lived and
worked in for several years
Aysola et al. Cross-sectional ~Multivariable  Evaluate the 391 CHCs Practice- e  CHCs with career ladder programs reported
(2015) analysis effectiveness of 1)  (employing reported less difficulty with provider recruitment
health professional NPs) in the difficulty in compared to CHCs without career ladder
training program,  United States primary care program
2) area health provider e CHCs with career ladder programs reported
education center recruitment and less difficulty retaining providers compared
program, and 3) retention to those without programs
career ladder
program on
provider
recruitment and
retention
Bailey (1997) Mixed Quant: Assess the 500 community  NP/PAs e  Communities with good leadership and
Methods Multivariable  characteristics of residents, 11 practiced for higher per capita income are more likely to
analysis communitiesthat  NPsand 19 three or more be successful in retaining NPs and PAs
maintain accessto  PAs from yearsin a
Qual: care and the frontier frontier
Inductive characteristics of ~ communities in . community vs
analysis NPs and PAs that ~ Colorado,

29



Measure of

. Analysis Sample and - Key findings associated with
Author (year) Study design method Purpose of study setting anrcje/(c:)t;urlézzflrt];on recruitment and/or retention
practice in these Montana, left before three
communities North Dakota,  years
South Dakota,
Utah, and
Wyoming
Daniels et al. Longitudinal Multivariable  Examine factors 765 health Whether Factors important in choosing rural practice
(2007) cohort analysis associated with professional participant’s included clinician’s desire to serve
recruitment and program first community, rural background, participation
retention of health  graduates from  employment is in rural training, loan forgiveness/financial
care professional University of rural or moved aid obligation, preference for smaller
graduates New Mexico to rural if community size, and return to hometown
(incl. MDs, previously Factors important in staying rural include
NPs, PAs,) urban, and community size and return to hometown
whether rural
participant
stayed rural
Doyle et al. Retrospective Descriptive Assess the 26 ANEE Practice location ANEE program was created to increase
(2017) cohort statistics effectiveness of program after graduation number of NPs in primary care, 40.8% of
the Advanced grantees and training sites were in underserved areas
Nursing Education 172 NP 15.1% of ANEE graduates work in rural
Expansion graduates communities; 44.8% work in areas with
(ANEE) program. HPSA designation
Edwards et al. Cross-sectional ~ Descriptive Examine the effect 371 family Practice location Title VII and VIII helped to create
(2006) statistics of East Tennessee  medicine and of graduates educational programs that increase clinical
State University’s 342 NP experiences in rural and other underserved
Title VII & VIII program communities
programs to graduates from 80% of NP graduates from this program
promote interest in  East Tennessee work in HPSA or other underserved areas;
rural/underserved  State 38% of NP graduates work in rural areas
practices University
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Measure of

Author (year) Study design '?‘:;E’jés Purpose of study Sa;r;?tliignd recrmtmen.t l?:(?/rlj:?rgggtsa?ijsl%??etfedn\t,;/::
and/or retention
Flinter (2011) Program Descriptive Describe and 16 NP residents  Practice in e CHC Inc’s NP residency program included
Report/ statistics evaluate an NP atan FQHC in  FQHC after precepted clinics, specialty rotation, quality
Evaluation residency program  Connecticut graduation improvement, and didactic sessions to
ina FQHC improved transition to practice in FQHCs.
NP residents train under a CHC NP or
physician.
e 15/16 NP residents practiced in a FQHC
after graduation
Fowkes et al. Mixed Quant: Describe and 51 NP, PA,and Quant: Program e  Background/experience in underserved
(1994) methods Descriptive evaluate the nurse midwife  success defined areas and minority language background
statistics and effectiveness of training as >60% of were graduates’ most frequently cited
bivariate training programs  programs in the  graduates in motivations for working in underserved
analysis in preparing US that prepare  primary care and areas
graduates for graduates for ~ >25%in HPSA e  Programs with dedication to underserved
Qual: No practice in practice in practices; towns populations, training in underserved areas,
information underserved areas  underserved with <10,000 and rural-health focused curriculum were
provided areas (43 PA,  population, or more likely to be successful (as previously
NP, and CNM >60% serving in defined)
graduates other
interviewed) underserved
areas. Qual:
Decision to
practice in
underserved area
Gilman (2013)  Program Descriptive Examine what 38 healthcare Whether e Participants reported cost of living, quality
Report/ statistics draws health professionals participant stays of life, crime rate, and family-oriented
Evaluation professionals to (including or relocates after setting as the most important community-
working in MDs, NPs, end of oriented factors in their decision to stay
Delaware, what PAs) in obligatory e Participants reported competitive salary,
factors attract Delaware who  service satisfactory contract terms, availability of

them to
Delaware’s
underserved areas,
and what factors

participated in
obligatory
health care
recruitment
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relationship with patients, recognition of
effort, and growth opportunities as the most



Measure of

Author (year) Study design '?‘nneihljés Purpose of study Sa;r;?tliignd recrmtmen.t l?:(?/rlj:?rgggtsaﬁzsl%??etfedn\t,;/::
and/or retention
retain those who programs important job-oriented factors in their
participate in (NHSC, decision to stay
obligatory health Delaware state
care recruitment loan repayment
programs program, J1
visa)
Hafferty & Cross-sectional ~Multivariable ~ Examine how 210 NP and PA Working within Training/preceptorship close to graduate’s
Goldberg analysis different training students from the area that NPs home residence and employment with their
(1986) pathways place the Primary or PAs resided preceptor increase likelihood that NP/PA
NPs and PAs in Care Associate  in before graduates will practice in that area
targeted areas Program entering the Personal variables (e.g., age, sex, marital
created to train ~ program status) did not predict retention when
primary care training was controlled for
NPs and PAs Having satellite training sites in
for underserved rural/underserved areas close to graduate’s
areas in home may improve likelihood for NP/PA
California student to stay in underserved areas
Holland et al. Program Descriptive Describe and 47 NP program  Employment as NP students who participated in the Rural
(2019) Report/ statistics evaluate the Rural ~ graduates from  NPs in rural Primary Care Scholars Initiative program
Evaluation Primary Care the Rural Alabama received additional placement hours with
Scholars Initiative  Primary Care rural providers, mentoring from faculty who
curriculum to Scholars are experts in rural and underserved
prepare NPs for Initiative in populations, training in leadership and
rural practice in rural Alabama health policy issues, and networking with
Alabama rural providers
80% of program graduates are serving in
rural Alabama
Kippenbrock Cross-sectional ~ Descriptive Examine factors 121 NPs in Selection of 37% of sample reported loan repayment as a
(2004) statistics associated with rural Arkansas ~ employment in factor in choosing rural employment
NP employment in rural area

rural areas
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Measure of

. Analysis Sample and - Key findings associated with
Author (year) Study design method Purpose of study setting anrcje/(c:)t;urlézzflrt];on recruitment and/or retention
Lietal (1995) Qualitative, Thematic To understand the 24 providers Decision to e Providers chose to work with underserved
focus groups analysis rationale behind (MDs, NPs, work with populations because of their moral
career choices for  PAsand underserved conviction, strong sense of service; they
healthcare dentist) in Salt ~ populations enjoyed the challenge of holistically
providers who Lake City, addressing patients’ needs under limited
work with Utah resources.
underserved
populations
Lindsay (2007)  Qualitative, Thematic Explore 55 NPs, PAs, Decision to e  Providers were attracted to rural areas
semi- analysis experience of NPs  and nurse work in current because of the rewarding work environment
structured and PAs by gender  anesthetists in location (rural and appreciation from patients; greater
interviews and geographic New Yorkand  vs urban) independence, fewer “turf issues™ and broad
area Pennsylvania scope of practice; and their community and
family ties
Negrusa et al. Program Multivariable ~ Examine NHSC 1% dataset: Serving in the e Retention in HPSA area increases with age
(2014) Report/ analysis clinicians’ 8,973 NHSC same HPSAand e  Higher NHSC provider retention in poorer
Evaluation retention in high-  participants; same county or and less educated communities
need areas after over 1 million another HPSA e NSHC participant less likely to remain in
completion of non-NHSC in a different same HPSA area compared to non-NHSC
their program, and  providers county after participants, however, when NHSC
characteristics 2" dataset: completion of participants often relocate from one HPSA
contributing to 18,500 NHSC NHSC program area to another HPSA area; NHSC
retention participants participants have higher long-term retention
including MDs, after initial relocation
NPs, PAs,
social workers,
dentists
Pathman, Program Multivariable ~ Examine practice, 996 clinicians  Anticipated e  Some states reported higher rural vs urban
Fannell et. al Report/ analysis clinician, and from NHSC intention to anticipated retention
(2012) Evaluation experience factors  and other remain at e Anticipated retention was associated with
associated with similar state- service site for clinicians’ age (>29 years), race (non-
clinicians’ run clinician 1,2,3,and up to Hispanic white), whether they have
intention to retention 10 years after
programs,
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Measure of

Author (year) Study design Analysis Purpose of study Sampl_e and recruitment Key f!ndlngs associated W'th
method setting - recruitment and/or retention
and/or retention
remain at retention including MDs, end of service children, and whether they grew up/trained
program sites NPs, PAs term in area
Clinicians who reported being motivated by
working with the underserved anticipated
longer retention
Clinicians motivated by financial support
were less likely to anticipate retention
Being satisfied with the practice’s
administration, salary/income, and access to
specialists are associated with higher
anticipated retention
Clinicians who report community
belonging, family safety, and spousal
belonging also are more likely to report
anticipated retention
Pathman, Program Multivariable  Assess short, 2,731 NHSC Remaining in Higher retention for participants in rural vs
Konrad et al. Report/ analysis medium, and long  clinicians and NHSC practice urban settings
(2012) Evaluation term retention alumni after completion Retention is associated with:
rates and factors including MDs,  of program or practice in a community where participant
associated with NPs, PAs, leaving but lived/trained; fit with professional, personal,
retention for dentists, etc. working in other and family needs; reported motivation to
NHSC clinicians underserved work in underserved areas; busy practice
practices settings; older age; satisfaction with
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administration relationship, clinician
support, and working at full scope of
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Measure of

. Analysis Sample and - Key findings associated with
Author (year) Study design meta/o q Purpose of study se?ting recruitment recruitment and/or retention
and/or retention
Ryan et al. Program Descriptive Describe and 28 NP Employment in The college’s NP program that recruited
(1986) Report/ statistics evaluate Georgia  graduates from  rural area students based on ties to rural community
Evaluation Southern Georgia and focused on rural practice training have
College’s program  Southern success in placing students in underserved
to prepare NP College’s rural practices (22/28 or 79% graduates are
students for rural NP program working in underserved rural areas)
practice
Scarbrough et Cross-sectional  Descriptive Assess NHSC 66 NHSC Preference for Clinicians’ ranked preference for retention
al. (2016) statistics and clinicians’ clinicians in retention strategies were: 1) competitive salary, 2)
bivariate preference for Texas strategies by professional development, 3)
analysis retention strategies NHSC clinicians knowledgeable/competent support staff, 4)
professional support
Sinclair-Lian et Cross-sectional — Descriptive Examine the 95 clinicians Quantitative: Clinicians who are members of PBRN have
al. (2008) statistics and association (incl. MDs, Mean longer employment time compared to non-
bivariate between NPs, PAS) in employment members (7yrs vs 4yrs)
analysis membership in a New Mexico time in
PBRN and underserved
clinician practices
employment time
Spetz et al. Cross-sectional ~ Descriptive Compare urban 13,000 NPs Plan to leave NPs in small and isolated rural areas
(2017) statistics and and rural primary ~ from the 2012 position within reported less intention to leave their
bivariate care NPs and National 1-2 years position compared to NPs in urban areas
analysis examine factors Sample Survey Rural NPs more often reported that they bill
that may influence  of Nurse for their own services, have their own

their supply in
rural regions

Practitioners

35

patient panels and hospital admitting
privileges, and that they practice to the
fullest extent of state SOP



Analysis

Sample and
setting

Measure of
recruitment
and/or retention

Key findings associated with
recruitment and/or retention

Author (year) Study design method Purpose of study
Sullivan et al. Cross-sectional ~ Descriptive Examine the
(1978) statistics and characteristic of

bivariate rural NPs, their
analysis practice

characteristics,
motivation to
practice in rural
areas, and
satisfaction with
the NP role

525 NP
graduates

across the U.S.

Selection of
rural practice
setting

“Creative approach to healthcare delivery”
and role autonomy were the top reasons
why rural NPs in this sample chose to work
in rural practices

Note. NP = nurse practitioner; MD = physician; PA = physician assistant; CHC = community health center; NHSC = National Health Service Corp; SOP = scope of practice; FQHC =
federally qualified health center; HPSA = Health Professional Shortage Area; PBRN = practice-based research network.
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Figure 2.2

Map of Factors Associated with NP Recruitment and Retention in Underserved Areas
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Chapter 3: Practice Environment and Workforce Outcomes of

Nurse Practitioners in Community Health Centers

Note. The manuscript in Chapter 3 has been accepted for publication in Journal of Ambulatory
Care Management. This is a non-final version of an article published in final form in:
Kueakomoldej, S., Liu, J., Pittman, P., Turi, E., & Poghosyan, L. (in press). Practice
environment and workforce outcomes of nurse practitioners in community health

centers. Journal of Ambulatory Care Management.

38



3.1 Introduction

Community health centers (CHCs) are safety-net institutions that provide comprehensive
primary care to populations that are frequently medically underserved, including racial and
ethnic minorities, the publicly insured, and low-income individuals (National Association of
Community Health Centers, 2021). Since 2000, CHC patient numbers have tripled, reaching
almost 29 million in 2020 (Health Resources and Services Administration, 2021a). With this
growth, many CHCs struggle with adequate provider staffing; almost 70% of CHCs nationwide
report at least one family physician vacancy (National Association of Community Health
Centers, 2016). With a deficit of 21,400-55,200 primary care physicians estimated by 2033 (Dall
et al., 2020), CHCs’ growing provider needs also face a broader national primary care physician
shortage.

To ensure patients receive the care they need and meet the nation’s primary care
demands, experts have recommended optimal utilization of the nurse practitioner (NP) workforce
(National Academy of Medicine, 2021b). NPs are advanced-practice registered nurses with
additional masters or doctoral training to diagnose and manage patients’ health conditions
(American Association of Nurse Practitioners, n.d.). The NP workforce has more than doubled
since 2010, and is projected to increase by 6.8% from 2016 to 2030 (Auerbach et al., 2018,
2020). CHCs have relied heavily on the NP workforce, utilizing more NPs than private practices
to expand access to care (Hing et al., 2011; Morgan et al., 2015).

Despite growing NP numbers in CHCs (National Association of Community Health
Centers, 2021), it is clear that CHCs are competing with other employers for NPs. Fifty percent
of CHCs nationwide report a NP vacancy (National Association of Community Health Centers,

2016). Higher number of NP graduates reported choosing to work in private practices compared
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to health centers (Faraz & Salsberg, 2019). Furthermore, safety-net providers, including those in
CHCs, have reported challenges with insufficient resources, time, high staff turnover, and high
workload (Hayashi et al., 2009; Quinn et al., 2013). Providers in CHCs have higher odds of
reporting burnout compared to providers in office-based practices (S. Edwards et al., 2018).
CHC patients are medically and socially complex, facing issues such as poverty and lack of
social support (Corallo et al., 2020; Jester et al., 2014), which could also increase the workload
of providers relative to other settings (Hayashi et al., 2009). These challenging working
conditions may predispose NPs to negative workforce outcomes including burnout, job
dissatisfaction, and turnover.

When clinicians are burned-out, dissatisfied, or desire to leave their current job, they may
provide lower quality of care (Huang et al., 2021; National Academy of Medicine, 2019; White
et al., 2019). Burnout and turnover intention also lead to actual turnover (Willard-Grace et al.,
2019; Griffeth et al., 2000), diminishing practices’ staffing levels, reducing access to care, and
increasing administrative costs due to recruitment and onboarding of new clinicians.
Understanding the factors that contribute to favorable workforce outcomes may help CHCs to
better recruit and retain NPs—and for NPs already working in CHCs, improving their workforce
outcomes may improve quality of patient care.

One salient predictor of workforce outcomes among NPs is their practice environment
(Poghosyan, Liu, et al., 2017). Practice environment is the organizational characteristics of a
workplace that may help or hinder clinicians’ optimal practice (Lake, 2002). NPs’ practice
environment includes NPs’ relationship with physicians, relationship with administration,
professional visibility, and support for their independent practice (Poghosyan, Nannini,

Finkelstein, et al., 2013). Despite NPs’ significant contributions to CHCs, little is known about
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the CHC NP practice environment and how to ensure favorable working conditions in the CHC
setting. In this study, we 1) investigated the NP practice environment and workforce outcomes,
including burnout, turnover intention, and job satisfaction in CHCs and 2) assessed the

relationship between practice environment and workforce outcomes.

3.2 Methods
Data and Sample

This study analyzed cross-sectional survey data produced from a large NIH-funded study
entitled: Racial and Ethnic Disparities in Chronic Disease Outcomes and Nurse Practitioner
Practice (Poghosyan, 2017-2022). The survey contained questions about NPs’ demographic
information, practice environment, and workforce outcomes. Surveys were sent out in 2018-2019
to NPs in six states: Arizona, Washington, New Jersey, Pennsylvania, California, and Texas.
These states were selected because they had geographical diversity and varying NP scope of
practice regulations. Full scope of practice allows NPs to independently diagnose, treat, and
prescribe medications without physician oversight; reduced scope of practice requires that NPs
collaborate with physicians to provide patient care; restricted scope of practice requires that NPs
have supervision, delegation, or management by physicians to provide patient care (American
Association of Nurse Practioners, 2021). Data collection in the parent study followed a modified
Dillman method (Dillman et al., 2014). Full information about sampling and data collection has
been published elsewhere (Harrison et al., 2021). A total of 1,244 NPs completed the survey and
final response rate of 22% was achieved. In the survey, NPs self-reported their practice setting,

this study analyzed data only from NPs practicing in CHCs (n = 269 NPs).
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Independent Variables

The independent variable was NP practice environment, measured by the Nurse
Practitioner Primary Care Organizational Climate Questionnaire (NP-PCOCQ) (Poghosyan,
Nannini, Finkelstein, et al., 2013). The NP-PCOCQ is a psychometrically reliable and valid tool
with established construct, discriminant, and predictive validity (Poghosyan, Nannini,
Finkelstein, et al., 2013). The NP-PCOCQ contains 29 items grouped into four subscales: 1)
Professional Visibility, representing understanding of NPs’ role, competencies, and education
(subscale items include, “in my organization, NP role is well understood”); 2) NP-
Administration Relations, representing practice administration’s communication with and
support of NPs (e.g., ““I feel valued by my organization”); 3) NP-Physician Relations,
representing respect, collaboration, trust, and support between NPs and physicians (e.g., “I feel
valued by my physician colleagues™); and 4) Independent Practice and Support, representing
support for NPs’ independent practice (e.g., “I do not have to discuss every patient care detail
with a physician”) (Poghosyan, Nannini, Finkelstein, et al., 2013; Poghosyan, Nannini, Stone, et
al., 2013). Items were scored using a 4-point Likert scale, from strongly disagree to strongly
agree, with higher scores indicating better NP practice environment. We calculated individual-
level NP-PCOCQ subscale means for participants that responded to at least 70% of the items
(Downey & King, 1998), then calculated the mean organization-level score on each subscale by
aggregating the responses of all NPs within the same practice as practice environment is an
attribute of the organization (Lake, 2002).
Outcome Variables

The outcome variables were NP-reported burnout, job satisfaction, and turnover

intention. Burnout was measured with a single item asking NPs to rate their level of burnout on a
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Likert scale of 1 (I have no symptoms of burnout) to 5 (I feel completely burned out and often
wonder if I can go on). Job satisfaction was measured with a single item asking NPs to rate how
satisfied they are with their job, from 1 (very dissatisfied) to 4 (very satisfied). Single-item job
satisfaction and burnout measures have demonstrated psychometric reliability (Dolan et al.,
2015; Wanous et al., 1997) and have frequently been used in primary care workforce studies
(Alidina et al., 2014; Rabatin et al., 2016). Turnover intention was measured by asking NPs to
rate their likelihood of leaving current positions within the next year, from 1 (very unlikely) to 4
(very likely). Single-item turnover intention measure has frequently been used in nursing
workforce studies (Nantsupawat et al., 2017; Poghosyan et al., 2020).
Covariates

We considered NPs’ demographic, professional, and practice characteristics as
covariates. Demographic and professional characteristics included NPs’ age, gender, race,
ethnicity, marital status, years licensed as NP, years employed in current practice, hours worked
each week, and having own patient panel (i.e., either independently caring for a panel of patients
or having both own panel and panel they co-manage with other providers). Practice
characteristics included care coordination availability, whether practice has extended hours (open
on weekends), numbers of NPs and physicians in practice, urban versus rural location, and NP
scope of practice regulations in each state.
Statistical Analysis

All analyses were completed using SAS 9.4 software (SAS Institute Inc, 2016).
Descriptive statistics were calculated to describe the NP sample characteristics. Proportional
odds cumulative logit regression models were used to analyze the relationship between

organizational-level practice environment scores and ordinal NP outcomes. We tested the
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proportional odds assumption using the Score Test for the three outcomes and each subscale of
the NP-PCOCQ (main independent variable). Alpha level for the Score test was set at a
conservative p-value of .10; no tests were significant, indicating cumulative odds model can be
used (Kelly, 2017).

We assessed for randomness of missing data and found no pattern between missing data
and demographic variables. Thus, complete case analysis was used. We tested for
multicollinearity using variance inflation factor; all values were less than 5, indicating no
significant multicollinearity (James et al., 2021). To account for the nesting structure of our data,
where 269 NPs were nested in 222 CHCs, we used generalized estimating equation in our
regression models. For model parsimony, bivariate analysis for proposed covariates and outcome
variables were completed prior to building multivariable regression models. Covariates that were
significant (p-value < 0.20) were included in the final models (Hosmer & Lemeshow, 1989). All
models included demographic covariates regardless of the bivariate results.

Separate regression models were built for each outcome variable containing the
significant covariates, demographic covariates, and the organization-level subscale scores of NP-
PCOCQ as main independent variables. Cumulative odds ratios (ORs) and associated 95%
confidence intervals (CIs) were reported to assess the direction and strength of the associations
from regression models. We also conducted sensitivity analysis by treating our ordinal outcomes

as continuous variables and conducted linear regression.

3.3 Results

Sample Characteristics
Overall, we used data from 269 NPs in 222 CHCs. Descriptive statistics of CHC NPs’

demographic and practice characteristics are presented in Table 3.1. The average age of
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participants was 46.9 and the majority of participants identified as female, white, non-Hispanic,
and married. The average number of years licensed as an NP was 10.3 and majority of the
participants worked 20-40 hours per week. Over 70% of the participants reported that their
practice has care coordination and half reported that their practices were open on weekends.
Approximately 84% of CHC NPs worked in urban areas while 16% worked in rural areas.
Almost 80% of the NPs reported having their own patient panels.
NP Practice Environment and Workforce Outcomes

Descriptive statistics of NP practice environment and workforce outcome measures are
presented in Table 3.2. Over 89% of NPs reported being satisfied (i.e., very or somewhat
satisfied) with their jobs. Approximately 30% of NPs reported being burned out (i.e., “I have one
or more symptoms of burnout”, “the symptoms of burnout I experience won’t go away”, or “I
feel completely burned out”). Approximately 25% of CHC NPs reported being likely or very
likely to leave their current position in the coming year. Practice environment was measured by
organizational-level score of the NP-PCOCQ subscales, where higher scores indicate better
practice environment (range 1-4). The highest-rated subscale was Independent Practice and
Support (M = 3.51, SD = 0.42); followed by NP-Physician Relations (M = 3.30, SD = 0.52);
Professional Visibility (M = 3.19, SD = 0.61); and the lowest-rated subscale was NP-
Administration Relations (M = 2.91, SD = 0.68).
Relationship between NP Practice Environment and NP Workforce Outcomes

Among the four practice environment subscales, the NP-Administration Relations
subscale was associated with NPs’ job satisfaction and turnover intention (see Table 3.3). In the
adjusted turnover intention model, a higher NP-Administration Relations score was associated

with decreased odds of turnover intention (cumulative OR = 0.30; 95% CI [0.16, 0.57]; p-value =
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.0003); with a one-point increase in the NP-Administration Relations subscale, the odds of
reporting higher likelihood of turnover intention decreased by 70%. In the adjusted job
satisfaction model, a higher NP-Administration Relations score was associated with increased
job satisfaction (cumulative OR = 4.45; 95% CI [2.20, 9.02]; p-value < .0001); with a one-point
increase in the NP-Administration Relations subscale, the odds of reporting higher job
satisfaction level increased to 4.5 times. There were no significant associations between practice
environment subscales and burnout. Sensitivity analysis using linear regression demonstrated

similar relationships between practice environment and outcomes.

3.4 Discussion

We investigated the practice environment and workforce outcomes of 269 NPs practicing
in CHCs. We found that CHC NPs reported generally favorable practice environment, rating
support for their independent practice most favorably and their relationship with administration
least favorably. We also found that NPs who practice in CHCs with favorable NP-administration
relationships were more likely to be satisfied with their jobs and less likely to report intention to
leave. Our study is the first to examine practice environment and workforce outcomes of NPs in
CHCs, adding critical insights to optimize the staffing and well-being of this workforce.

Over 89% of CHC NPs in our study are satisfied with their jobs. In previous NP studies,
75% of the general primary care NP sample (i.e., NPs in practice settings beyond CHCs)
reported job satisfaction (Poghosyan et al., 2020; Poghosyan & Aiken, 2015). Numerous factors
may influence why CHC NPs are highly satisfied with their jobs. First, CHC NPs care for
vulnerable populations and play a critical role in improving the health of underserved
communities. Although CHC NPs work in challenging conditions, this meaningful work—or

work that has positive meaning and contributes to the greater good (Steger et al., 2012)—may
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bring significant fulfillment and satisfaction in their jobs. Second, a sense of professional
autonomy may also influence CHC NPs’ job satisfaction. We found that the score on the
Independent Practice and Support subscale was rated as the highest practice environment
subscale by NPs, and almost 80% of NPs have their own patient panel; independent patient
panels allow NPs to autonomously deliver patient care. Indeed, autonomy has been shown to
predict NP job satisfaction (Han et al., 2018).

NPs’ relationship with administration significantly influenced NP job satisfaction and
turnover intention. This finding demonstrates that administrators can improve the satisfaction
and decrease turnover intention of their NP workforce through promoting collegial NP-
administration relationship, which include ensuring NPs feel valued, NPs are informed of
changes in the practice, NPs and physicians are treated equally, and NPs’ concerns and
contributions are acknowledged (Poghosyan, Nannini, Stone, et al., 2013). Yet, CHC NPs ranked
NP-administration relations as the lowest practice environment subscale. Knowing the influence
that NP-administration relationships have on NP workforce outcomes—and subsequently,
staffing and patient care—this relationship is in need of improvement.

NPs’ favorable rating of their professional visibility, relationship with physicians, and
independent practice may be attributed to the nature of how CHCs operate. One example might
be the difference in reimbursement for NP services in CHCs compared to other primary care
settings. In private primary care practices, NP services are reimbursed by Medicare at 85% of the
physician fee (Center for Medicare and Medicaid Services, 2016); CHCs have adopted all-
inclusive per-visit payment, where NPs bill at the same rate as other providers (Center for
Medicare and Medicaid Services, 2021a). Equal payment recognizes NPs’ contribution to patient

care and independent practice. CHCs also heavily rely on NPs and team-based care to expand
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access to care for their patients (Hing et al., 2011; Ku et al., 2015). Due to their well-established
roles in CHCs, NPs in this setting may be better recognized for their contribution by their
physician colleagues, which may also lead to increased trust and practice independence between
NPs and physicians. CHCs should be lauded for creating favorable practice environments for
their NPs and should continue these NP-supportive practices. CHCs should also consider
advertising this NP-supportive environment when recruiting NPs for their practices.

While our study provides insights about the CHC NP workforce, our findings also
highlight areas for future research. First, the relationship between NP workforce outcomes and
quality of patient care has not been established in the CHC setting. Workforce outcomes
influence quality of patient care. Researchers may want to further explore whether CHC NPs’
workforce outcomes, among other factors, contribute to better patient care and outcomes. Studies
should also further examine what factors in CHCs contribute to NPs’ high job satisfaction and
favorable practice environments; findings may help other practices improve their NP workforce

outcomes.

3.5 Limitations

We recognize several limitations to our study. This study is a secondary analysis of
existing data and we were limited to the variables available in the dataset. We did not
comprehensively control for other factors that may influence CHC NP workforce outcomes (e.g.,
salary, panel size). Our study is affected by the limitations of the parent study as well. The parent
study surveyed NPs in six states, findings may not be generalizable to the national population.
The parent study produced self-reported data; self-report may introduce errors such as recall and
social desirability bias. In addition, this data is cross-sectional in nature and determining

causation is not possible. Our response rate of 22% is low, however, it is typical of healthcare
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provider survey responses (Cho et al., 2013) and the demographic characteristics of NP
respondents in the data are generally similar to national CHC NP studies (e.g., majority female,
White, and non-Hispanic) (Kurtzman & Barnow, 2017). Lastly, practice setting was self-reported
by NPs in the parent survey; we do not have information to determine CHC type (e.g., federally
qualified health center, look-alike), which may have different practice characteristics and
policies.
3.6 Conclusion

Despite working in low-resource and high workload healthcare settings, CHC NPs are
highly satisfied with their jobs and report generally favorable practice environments. When CHC
NPs report good relationships with the administration, they are more likely to report higher job
satisfaction and lower intention to leave their jobs. CHC administrators may be able to improve
the quality of patient care and staffing within their practices through ensuring good relationship
with NPs, such as fostering effective communication and supporting NPs’ ability to deliver high

quality care to patients.
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Table 3.1

Characteristics of Community Health Center Nurse Practitioners

it CHC NP

Characteristics n (%) (n = 269)
Age in years m (SD)

Age 46.9 (12)
Gender

Female 236 (88.4)

Male 31 (11.6)
Race

White 186 (70.2)

Non-White 79 (29.8)
Ethnicity

Hispanic 33 (12.5)

Non-Hispanic 231 (87.5)
Married

Married 179 (67)

Not Married 88 (33)
Years licensed as NP m (SD)

Years licensed 10.3(9.1)
Years employed in practice

3 years or less 138 (56.6)

4-9 years 57 (23.4)

10 or more years 49 (20)
Hours worked each week

Less than 20 hours 22 (8.2)

20-40 hours 188 (70.4)

40+ hours 57 (21.4)
State level scope of practice

Full (AZ, WA) 76 (28.3)

Reduced (NJ, PA) 51 (19)

Restricted (CA, TX) 142 (52.8)
Practice open on weekends

Yes 136 (50.8)

No 132 (49.2)
Practice has care coordination

Yes 182 (70.8)

No 75 (29.2)
Have own patient panel

Yes 211 (79.9)

No 53 (20.1)
Numbers of NPs in practice

1-2 NPs 88 (32.7)

3-5NPs 95 (35.3)

6 or more NPs 86 (32)

50



Numbers of physicians in practice

0-2 physicians 112 (44.3)
3-7 physicians 86 (34)
8 or more physicians 55 (21.7)
Rural vs urban practice
Rural 44 (16.4)
Urban 225 (83.6)
Note. NP = nurse practitioner; CHC = community health center.
Table 3.2
Descriptive Statistics of NP Workforce Outcomes and Practice Environment
Variables n (%)
Workforce Outcomes
Burnout
I enjoy my work. | have no symptoms of burnout 46 (17.2)
Occasionally under stress, but I don’t feel burned out 140 (52.4)
I have one or more symptoms of burnout 64 (24)
The symptoms of burnout I experience won’t go away 12 (4.5)
| feel completely burned out and wonder if | can go on 5(1.9)
Job satisfaction
Very satisfied 124 (46.8)
Somewhat satisfied 113 (42.6)
Somewhat dissatisfied 22 (8.3)
Very dissatisfied 6 (2.3)
Turnover intention in the coming year
Very unlikely to leave current position 111 (41.4)
Unlikely to leave current position 91 (34)
Likely to leave current position 42 (15.7)
Very likely to leave current position 24 (9)
NP Practice Environment m (SD)
Organizational level NP-PCOCQ score
Professional Visibility 3.19 (0.61)
NP-Administration Relations 2.91 (0.68)
NP-Physician Relations 3.30 (0.52)
Independent Practice and Support 3.51(0.42)

Note. NP = nurse practitioner; CHC = community health center; NP-PCOCQ = Nurse

Practitioner Primary Care Organizational Climate Questionnaire; NP-PCOCQ score range 1-4

(higher score is better practice environment).
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Table 3.3

Relationship between NP Practice Environment in Community Health Centers and Workforce Outcomes®

Model 1 Model 2 Model 3
n =253 n =255 n=251
Burnout Turnover Intention Job Satisfaction
Predictor Cumulative OR _value Cumulative OR —value Cumulative OR —value
(95% CI) P (95% CI) P (95% CI) P
Practice Environment
Professional Visibility 0.954 (0.428, 2.128) .908 1.094 (0.553, 2.165) .796 0.883 (0.370, 2.106) 779
NP-Administration Relations 0.592 (0.303, 1.158) 126 0.301 (0.158, 0.573) .0003*  4.452(2.198,9.017) <.0001*
NP-Physician Relations 0.799 (0.405, 1.578) 519 0.699 (0.387, 1.263) .235 1.715 (0.821, 3.584) 152
Independent Practice and Support 0.828 (0.315, 2.179) .702 1.149 (0.496, 2.661) 746 0.959 (0.338, 2.715) .937
Age 1.003 (0.982, 1.024) .812 0.985 (0.964, 1.007) 185 1.008 (0.977, 1.040) .613
Race
Non-White 1.127 (0.630, 2.016) .696 1.563 (0.925, 2.643) .095 0.785 (0.443, 1.391) 407
White (Ref)
Ethnicity
Hispanic 0.988 (0.504, 1.935) 971 1.085 (0.549, 2.144) .814 0.856 (0.442, 1.655) .644
Non-Hispanic (Ref)
Gender
Female 1.570 (0.752, 3.279) .230 0.940 (0.453, 1.948) .867 0.866 (0.405, 1.851) .710
Male (Ref)
Marital Status
Married 0.743 (0.446, 1.237) .253 0.967 (0.594, 1.574) .893 0.951 (0.558, 1.621) .852
Not married (Ref)
Hours Worked**
1-20 hours 0.369 (0.170, 0.801) .012*
21-40 hours (Ref)
> 40 hours 1.816 (0.972, 3.392) .061
Years licensed as NP** 1.040 (0.998, 1.084) .062
Availability of care coordination**
Yes 0.709 (0.405, 1.243) .230 1.327 (0.730, 2.411) .354

No (Ref)

Note. OR = odds ratio; Cl = confidence interval; * = significant at p < .05; ** = not included in all models based on bivariate analysis results.
2 Results from proportional odds cumulative logit regression models with generalized estimating equation.
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Chapter 4: Practice-Level Nurse Practitioner Burnout and
Preventable Healthcare Utilization in Patients: An Examination in

Federally Qualified Health Centers

Note. The attribution of data for this chapter was guided by the Centers for Medicare and
Medicaid Services’ Shared Savings Program protocol (Center for Medicare and Medicaid
Services, 2015). In this protocol, community health centers are referred to as federally qualified
health centers (FQHCSs). This chapter will refer to community health centers as FQHCs to align

with our study method.
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4.1 Introduction

Federally qualified health centers (FQHCSs) deliver accessible, high-quality primary care
to underserved populations, including patients from racial/ethnic minority groups and individuals
who are low-income, uninsured, and publicly insured (National Association of Community
Health Centers, 2021). Primary care nurse practitioners (NPs)—or advanced practice nurses with
training to treat, diagnose, and manage health conditions (American Association of Nurse
Practitioners, n.d.)—are a significant part of the FQHC workforce. In face of the persistent
primary care physician shortage (Dall et al., 2020), NPs ensure and increase access to care for
FQHC patients. As of 2018, FQHCs employ more NPs and other advanced practice providers
than physicians (National Association of Community Health Centers, 2021), comprising over
50% of the clinical staffing within some FQHCs (Ku et al., 2015).

Due to FQHCs’ mission to care for communities with the greatest need (National
Association of Community Health Centers, 2019), FQHC patients are frequently medically and
socially complex, facing issues such as multiple chronic illnesses and poverty (Corallo et al.,
2020; Jester et al., 2014). FQHC providers work in safety-net settings where providers have
reported that high workloads, high staff turnover, inadequate organizational resources, and
insufficient time for patient care are significant sources of their workplace stress (Hayashi et al.,
2009; Lewis et al., 2019; Quinn et al., 2013). These challenging working conditions may
predispose FQHC NPs to poor workforce outcomes, particularly burnout.

Burnout is a syndrome characterized by feelings of exhaustion, cynicism, and reduced
professional efficacy in the professional context (World Health Organization, 2019). NPs in
FQHCs are more likely to report burnout compared to NPs in other settings (S. Edwards et al.,

2018). Furthermore, the COVID-19 pandemic may have exacerbated the challenges FQHC NPs
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face. In a survey conducted during the pandemic, 71% of primary care clinicians reported their
burnout was at an all-time high (The Larry A. Green Center & Primary Care Collaborative,
2021). Clinician burnout negatively impacts the safety and quality of care patients receive,
increasing missed care and reducing quality and safety of care (Abraham et al., 2021a; Salyers et
al., 2017; White et al., 2019).

Healthcare utilization, such as preventable emergency department (ED) use and
hospitalizations, reflect the quality and accessibility of primary care (Davis & Romm, 2017). In
practices where NPs are burned-out, patients may receive poorer care and disease management,
resulting in ED or hospital admissions due to disease exacerbation. Practices with high burnout
may also have high staff turnover, resulting in reduced access and longer wait times where
patients choose to use the ED instead (Sabety et al., 2021). Preventable ED use escalates ED
crowding, exposing patients to medical errors, delayed care, and poor outcomes (e.g., increased
mortality) (Morley et al., 2018). Preventable hospitalizations may unnecessarily expose patients
to invasive hospitalizations and adverse hospital-acquired conditions such as falls and infections
(Center for Medicare and Medicaid Services, 2021b). Both preventable ED use and
hospitalizations elevate healthcare costs for the nation.

To date, no study has examined the relationship between NP burnout and the patient
outcome of preventable healthcare utilizations. Empirical evidence of this relationship is
especially important in the FQHC setting, where NPs play a significant role in caring for
populations that are frequently medically underserved. Our study aimed to examine the
relationship between practice-level NP burnout and preventable hospitalizations and ED use in
FQHC patients. We hypothesized that patients who receive care at FQHCs with higher NP

burnout are more likely to have preventable acute care use.
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4.2 Methods
Study Design

We conducted an analysis of existing cross-sectional survey data produced from a parent
study: Racial and Ethnic Disparities in Chronic Disease Outcomes and Nurse Practitioner
Practice (Poghosyan, 2017-2022). The dataset contained survey responses collected from
primary care NPs in six U.S. states, assessing NPs” demographic, practice, and workforce
characteristics. This NP survey was merged with 2018-2019 Medicare patient claims data,
containing information on patients’ demographic characteristics, medical conditions, and
healthcare utilization.

One important consideration of studying FQHC NP burnout is the high prevalence of
team-based care—or care shared by multiple healthcare providers to achieve a patient’s health
goals (M. D. Naylor et al., 2010)—in FQHCs. FQHCs frequently employ team-based care (Ku et
al., 2015) and it may not be possible to isolate and capture the direct relationship between
individual NP burnout and patient outcomes in this setting. In addition, NPs make up a
significant number of clinical staffing in FQHCs and patients may see multiple NPs for care
(e.g., one for disease management, another for same-day/walk-in appointment). In this study, we
proposed to examine NP burnout at the practice level; studying practice-level burnout allows us
to examine the consequences of an overall climate of NP burnout within the practice.

Data Sources
NP Survey Data

In the parent study, researchers used the OneKey database (IQVIA, 2020), a directory

containing information on nearly all U.S. ambulatory care providers, to identify primary care

NPs by first identifying practices where the majority of physicians specialized in primary care.
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Then, contact information was extracted from practices in Arizona, Washington, New Jersey,
Pennsylvania, California, and Texas with at least one NP. These six states were chosen by the
parent study’s researchers for their population, geographical, and NP scope of practice diversity.
NP scope of practice law determines how independently NPs can practice in their state: restricted
practice requires NPs to practice under supervision of a physician, reduced practice requires NPs
to collaborate with a physician, full practice allows NPs to care for patients independent of a
physician (American Association of Nurse Practioners, 2021). Arizona and Washington have full
scope of practice, New Jersey and Pennsylvania have reduced scope of practice, and California
and Texas have restricted scope of practice. Surveys were then mailed to NPs from eligible
practices by researchers from the parent study.

The NP survey contained questions about NP demographic information, workforce
outcomes (e.g., burnout, job satisfaction), and their practices’ structural capabilities and practice
environment. Data collection followed a modified Dillman method (Dillman et al., 2014);
surveys were administered through postal mail and online with three survey mailings between
November 2018-October 2019 and the researchers sent two postcard reminders and made phone
calls to non-responders. Lottery drawing for one of 250 $50 gift cards was used as participation
incentive. A total of 1,244 NPs completed the survey. The response rate for the NP survey was
22%, which is low but consistent with low survey responses expected in healthcare providers
(Cho et al., 2013); also, the demographic characteristics of NP respondents in the survey data
were similar to those of the nationally-representative National Nurse Practitioner Sample Survey
(American Association of Nurse Practitioners, 2020). Full information about sampling and data

collection for the NP survey has been published (Harrison et al., 2021).
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Patient Claims Data

Medicare data files contained information about demographic characteristics, chronic
ilinesses, and healthcare utilization for patients from eligible practices in the NP survey
described above. To attribute patients to their dominant practice (i.e., where they receive the
majority of their care), the parent study’s researchers used an attribution process guided by the
Medicare Shared Savings Program methodology (Center for Medicare and Medicaid Services,
2015). First, patients were attributed to their dominant provider. For each patient, we calculated
the total claims paid amount for each provider (NP or physician) they had seen in 2018-2019
using Medicare carrier and outpatient files. The patient was then assigned to the provider that
provided the largest proportion of care, as determined by the claims paid amount for primary
care services, given that provider assigned accounted for at least 30% of the paid amount
(Mehrotra et al., 2010). Using the OneKey directory database, patients were then assigned to the
practice their dominant provider worked in. In this study, we included only patients who lived in
the community, defined as those with <100 nursing home days indicated within Medicare claims
(Amjad et al., 2016). Patients must have predominantly received care from FQHCs (as
determined by the attribution process). FQHCs were identified using type-of-bill codes 77x and
73x in the outpatient facility claims file (Center for Medicare and Medicaid Services, 2015).
Merging of Data

Prior to merging the NP survey and Medicare data, we calculated practice-level means
for NP-reported variables in the survey (burnout, practice environment, structural capabilities)
from responses of 238 NPs in 193 FQHC practices. These practice-level variables in NP survey
and attributed Medicare data were then merged using a common practice identifier. In the final

dataset, each patient observation contained patient’s demographic, chronic illnesses, healthcare
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use information, and information about their attributed practices (e.g., structural capabilities, NP
burnout level). Only patients in FQHCs whose NPs responded to the NP survey were retained in
the merge. Our final sample size is 48,101 patients in 193 FQHCs.
Measures
Explanatory Variable

Our explanatory variable was practice-level NP burnout. Burnout was measured using a
single-item, ordinal measure. NPs were asked to rate their burnout from 1 (“I enjoy my work, I
have no symptoms of burnout”) to 5 (“I feel completely burned out and often wonder if I can go
on”). This single-item burnout measure has been validated as a reliable substitute for the
emotional exhaustion subscale of the Maslach Burnout Inventory (Dolan et al., 2015; Rohland et
al., 2004) and have been frequently used in workforce studies across disciplines (Alidina et al.,
2014; Helfrich et al., 2017; Linzer et al., 2015). We calculated practice-level NP burnout by
averaging the reported burnout scores of all NPs within the same practice. This approach is
consistent with prior nursing research (Schlak et al., 2021).
Outcome Variables

Our outcomes included primary care-preventable, ambulatory care-sensitive ED use and
hospitalization. Preventable ED use are ED visits for conditions that could be prevented by or
treated in primary care (NYU Wagner, n.d.). ED visits were classified as preventable according
to the NYU/Billings algorithm (NYU Wagner, n.d.). The NYU/Billings algorithm classifies ED
visits as a) non-emergent; b) emergent & primary care treatable; c) emergent & primary care
preventable; or d) emergent & not primary care preventable (NYU Wagner, n.d.). Visits in
categories a, b, and ¢ were classified as preventable ED visits. This algorithm excludes ED visits

due to trauma, mental health, and substance abuse reasons (NYU Wagner, n.d.). We coded the

59



total number of preventable ED visits by each patient in 2018-2019 as binary variables: “0
preventable ED visit” or “1 or more preventable ED visit” within the claim year.

Preventable hospitalizations are hospital admissions for illnesses that could have been
prevented with optimal management in primary care (Agency for Healthcare Research and
Quality, 2021; Moy et al., 2013). Hospitalizations were classified as preventable if a hospital
admission was due to one of the conditions considered avoidable “through access to high-quality
outpatient care” outlined by Agency of Healthcare Research and Quality’s Prevention Quality
Indicators (Agency for Healthcare Research and Quality, 2021). We coded the total number of
preventable hospitalizations by each patient in 2018-2019 as binary variables: “0 preventable
hospitalization” or “1 or more preventable hospitalizations” within the claim year.

Covariates

Informed by the literature, we included available patient and practice level covariates that
are associated with frequent ED visits and preventable hospital admissions. Covariates included
age, sex, race, rurality, chronic illnesses, mental health conditions, substance abuse issues, and
practice structural capabilities such as care coordination and after-hours care (Krieg et al., 2016;
Mkanta et al., 2016; Moe et al., 2017; Muenchberger & Kendall, 2010; O’Malley, 2013; Vogel et
al., 2019). Structural capabilities are attributes of practices identified to be important to high-
quality care delivery and were measured using the structural capabilities index (Friedberg et al.,
2009). The structural capabilities index contains 27 items grouped into eight domains of: systems
for communicating with patients, care management, referral to community services, electronic
health record use, clinician care reminders, clinician performance feedback, patient registry, and

after-hours care (Friedberg et al., 2008, 2009, 2014).
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We also considered NP scope of practice, number of NPs and physicians in practice, and
NP practice environment as covariates. Literature has demonstrated relationships between NP
practice environment and NP burnout and quality of patient care (Abraham et al., 2021b;
Poghosyan et al., 2018). Practice environment was measured using the Nurse Practitioner
Primary Care Organizational Climate Questionnaire (NP-PCOCQ) (Poghosyan, Nannini,
Finkelstein, et al., 2013). The NP-PCOCQ contains four subscales, including: NP and physician
relations, NP and administration relations, professional visibility, and support for NPs’
independent practice. The NP-PCOCQ tool has psychometrically demonstrated reliability,
construct, discriminant, and predictive validity (Poghosyan et al., 2019; Poghosyan, Chaplin, et
al., 2017). For this study, we combined the NP-PCOCQ subscales and used the aggregated
measure, confirmed to be acceptable through psychometric analyses (J. Liu et al., in press).
Data Analysis

Multivariable logistic regression models were used to analyze the relationship between
practice-level NP burnout and preventable ED use and hospitalization. Model building was
guided by the Hosmer and Lemeshow method, selecting variables based on both theoretical and
statistical significance (bivariate analysis p-value < .25) (Hosmer et al., 2013). We found no
patterns between missing data and demographic variables in the NP survey, and the Medicare
claim files contained no missing data; therefore, complete case analysis was used. Generalized
estimating equation was used to control for the clustering effect of 48,101 patients nested within
193 practices. Multicollinearity was checked using variance inflation factor (VIF). All VIF were
< 2, indicating low risk of multicollinearity in our models (James et al., 2021). Separate models
were built for each outcome (ED use and hospitalization). First, we ran the model unadjusted,

then subsequently stepped in patient-level, practice-level, and practice environment covariates.
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Odds ratio (OR) and 95% confidence intervals (CI) were reported. Sensitivity analysis was

completed by running linear probability models.

4.3 Results
Characteristics of Patients and Practices

The final sample included 48,101 patients receiving care from 193 FQHCSs across six
states. Patient characteristics are presented in Table 4.1. The average age for patients was 66.2
and 58% of patients were female. Approximately 66% of patients had hypertension, 41% had
diabetes, 33% had chronic kidney disease, 27% had ischemic heart disease, 16% had chronic
heart failure, 15% had chronic obstructive pulmonary disease, 9% had asthma, and 28% had a
depression diagnosis. About 29% of patients had one or more preventable ED use and 3% had
one or more preventable hospitalizations during 2018-2019.

Practice characteristics are presented in Table 4.2. In our sample, 34% of patients
received care in FQHCs located in rural areas. About 37% of patients received care from
practices in states with full NP scope of practice, 15% with reduced scope of practice, and 49%
with restricted scope of practice. The mean number of NPs and physicians within practices were
6 and 11, respectively. The average burnout score across all practices was 2.23 (range 1-5, with
5 being most burned-out). The average practice environment score was 3.23 (range 1-4, with 4
being most favorable practice environment) and the average structural capability index score was
0.68.

Relationship between Burnout and Preventable Acute Care Utilization

The association between NP burnout and preventable patient ED use is presented in

Table 4.3. In the unadjusted model, burnout was not associated with preventable ED use (OR =

1.08; 95% CI [0.97, 1.21]; p-value = .15). The relationship remained non-significant when
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patient-level covariates (i.e., age, gender, race, chronic illnesses, psychiatric and substance abuse
diagnoses) were introduced (OR = 1.06; 95% CI [0.98, 1.15]; p-value = .16). However, once
practice-level covariates (i.e., structural capabilities, number of NPs, physicians, rurality, and
scope of practice) were introduced, NP burnout demonstrated a significant association with
preventable ED use (OR = 1.10; 95% CI [1.04, 1.17]; p-value = .001). For every one-point
increase in the practice-level NP burnout score, the odds of patient having one or more
preventable ED use increased by 10%, adjusting for patient and practice characteristics. When
NP practice environment (NP-PCOCQ) was added into the model, the association between NP
burnout and preventable ED use remained significant but the effect size decreased and p-value
increased slightly (OR = 1.08; 95% CI [1.01, 1.15]; p-value = .02). A one-point increase in
practice-level NP burnout increased the odds of preventable ED use by 8%, adjusting for patient
and practice characteristics and NP practice environment (see Appendix C for full final models).
There were no statistically-significant relationships between NP burnout and preventable
hospitalization in any of the models, adjusted or unadjusted. The association between NP
burnout and preventable hospitalization is presented in Table 4.4. Sensitivity analysis using

linear probability models yielded similar results as logistic regression models (see Appendix D).

4.4 Discussion

This is the first study to examine the relationship between NP burnout and patient
healthcare utilization outcomes in FQHCs. We found that patients in practices with higher NP
burnout are more likely to have preventable ED use. NP burnout did not show any association
with preventable hospitalizations. This inconsistency in relationship may be explained by the
intermediate role EDs play in preventing hospitalizations. For example, patients who needed

hospital care due to disease exacerbation may have been stabilized then discharged in the ED
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first, reflecting in counts of preventable ED use but not hospitalization. Of note, when practice
environment was stepped in the preventable ED use model, the effect that NP burnout had on
patient ED use appeared to decrease. Although further examination of this relationship is needed,
this finding may hint at the influence that practice environment has on improving patient
outcomes and possibly reducing the negative effects of burnout. Research has shown that
favorable practice environment reduces clinician burnout and improves quality of care for
patients (Abraham et al., 2020; Poghosyan et al., 2018).

We focused our examination in the FQHC setting. The patient populations that FQHCs
serve are at risk for frequent ED use (e.g., low-income, uninsured) (Krieg et al., 2016; Moy et al.,
2013; National Association of Community Health Centers, 2015, 2021). The presence of a
FQHC in a community increases access to care for populations that may not have access
otherwise—the increased access, in itself, already play a significant role in reducing preventable
healthcare use (Laiteerapong et al., 2014; National Association of Community Health Centers,
2015). Our finding suggests that FQHCs can further reduce preventable ED use by preventing
and reducing NP burnout. Our finding also provides empirical evidence supporting the proposed
association between provider well-being and patient outcomes of the Quadruple Aim, a quality
improvement framework with goals of improving provider, patient, population well-being, and
reducing costs to improve the nation’s health system performance (Berwick et al., 2008;
Bodenheimer & Sinsky, 2014): Organizations need to care for the well-being of their healthcare
providers in order to successfully improve outcomes for patients, population health, and reduce
costs (Bodenheimer & Sinsky, 2014).

Our study has policy implications. In 2017, the cost for 3.5 million preventable

hospitalizations in the U.S. reached $33.7 billion (McDermott & Jiang, 2020). In the same year,
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the country spent over $76 billion on ED visits (Moore & Liang, 2020). Many primary care
reform efforts have focused on reducing preventable ED use and hospitalizations to combat the
exorbitant cost of healthcare. Substantial amount of literature have examined care delivery-
oriented strategies to reduce preventable tertiary care utilization, such as implementation of
patient health navigators and innovative care delivery models (Enard & Ganelin, 2013; Timmins
et al., 2020). Our finding demonstrates that, beyond existing strategies, reducing the burnout of
providers may be an additional way to reduce preventable ED use. With the national health
spending projected to reach $6.2 trillion by 2028 (Center for Medicare and Medicaid Services,
2021c) combined with the workforce repercussions of the COVID-19 pandemic and intensifying
healthcare worker burnout, reducing provider burnout is critical now than ever.

As demonstrated by our finding, practice environment appeared to decrease the effect
that burnout has on preventable ED use, however, this finding warrants further exploration.
Researchers should further investigate the role that practice environment plays in the relationship
between NP burnout and patient outcomes in the FQHC setting (e.g., through
mediation/moderation analysis). In addition, practice-level covariates appeared to be significant
confounders in the relationship between NP burnout and patient ED use. Uncontrolled
confounders can mask the relationship between the explanatory and outcome variables
(Tulchinsky & Varavikova, 2015); it appears that practice-level covariates, when uncontrolled,
masked the relationship between NP burnout and ED use in our unadjusted models. This
signifies the importance of controlling for practice-level characteristics in future studies with
similar research questions.

In future studies, researchers should examine the intermediate process between NPs’

burnout and patient ED use. Although our finding demonstrates a relationship between NP
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burnout and preventable ED use, it does not explain why patients use the ED when NPs in their
practices are burned-out. For example, did NPs feel over-extended and were more likely to divert
patients to the ED for primary care treatable problems; did high-burnout practices also have high
staff turnover so patients had difficulty scheduling appointments; or were poor patient outcomes
due to poor working conditions that both NPs and patients are susceptible to? Better
understanding of this process may help to inform targeted strategies to reduce preventable ED
use, improve care for FQHCs’ underserved patients, and reduce costs for the U.S. healthcare

system.

4.5 Limitations

Our study has several limitations. First, our study examined NP burnout at the practice
level to account for team-based care frequently present in FQHCs. However, this approach may
also be limited. If only a partial number of NPs within a practice responded to the survey, the
calculated practice-level NP burnout may not be representative of all NPs within the practice.
Future studies may want to further explore ways to examine the effect of NP burnout in the
setting of team-based care. Our sample is limited to only six states, findings may not be
generalizable to the national population. In addition, almost 50% of the patients in our sample
received care in restricted NP scope of practice states; this may affect the generalizability of our
findings. Our attribution algorithm did not examine claims from physician assistants due to data
unavailability. We used existing datasets for analysis and were limited to the variables available
in the dataset; we were not able to comprehensively control for other possible covariates
affecting the outcome (e.g., patient income level, average panel size in practices). Lastly, due to
the cross-sectional nature of our study, our findings do not offer insight into causation but only

associations.
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4.6 Conclusion

Patients in FQHCs where NPs are burned-out are more likely to use ED for preventable
reasons. Reducing burnout of NPs in FQHCs may be another way to reduce preventable ED use,
decreasing the nation’s exorbitant healthcare costs. Reducing provider burnout in FQHCs may
also improve outcomes for patients in underserved communities, allowing FQHCs to create an

even greater impact in reducing the nation’s health disparities.
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Table 4.1

Characteristics of Patients in the Study

Characteristics n (%) n = 48,101
Age in Years m (SD)
Age 66.21 (13.4)
Gender
Female 28,075 (58.4)
Male 20,026 (41.6)
Race
American Indian/Alaska Native 967 (2.0)
Asian 1602 (3.3)
Black 4015 (8.4)
Hispanic 12,450 (25.9)
Non-Hispanic White 28,243 (58.7)
Other 248 (0.5)
Unknown 576 (1.2)
Chronic Conditions
Asthma 4131 (8.6)
COPD 7279 (15.1)
Hypertension 31,484 (65.5)
Chronic Heart Failure 7673 (16.0)
Ischemic Heart Disease 12,820 (26.7)
Diabetes 19,584 (40.7)
Chronic Kidney Disease 15,802 (32.9)
Psychiatric and Substance Abuse Conditions
Psychoses 2622 (5.5)
Depression 13,251 (27.6)
Alcohol abuse 1568 (3.3)
Drug abuse 2862 (6.0)
Patient Healthcare Use
1 or more preventable ED visit 14,096 (29.3)
1 or more preventable hospitalization 1463 (3.0)

Note. COPD = chronic obstructive pulmonary disease; ED =
emergency department.
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Table 4.2

Characteristics of Federally Qualified Health Centers in the Study

Variables
Organization-level NP Burnout mean (SD)
Burnout 2.23 (0.86)
NP Practice Environment (NP-PCOCQ) mean (SD)
Aggregate NP-PCOCQ score 3.23 (0.48)
Rurality n (%)
Rural 16,204 (33.7)
Urban 31,897 (66.3)
State
Arizona 6576 (13.7)
California 14,584 (30.3)
New Jersey 661 (1.4)
Pennsylvania 6520 (13.6)
Texas 8753 (18.2)
Washington 11,007 (22.9)
Scope of Practice n (%)
Full 17,583 (36.6)
Reduced 7181 (14.9)
Restricted 23,337 (48.5)
Size mean (SD)
Number of NPs 5.89 (4.42)
Number of physicians 11.44 (16.07)
Structural Capability mean (SD)
Structural Capability Index 0.68 (0.21)

Note. NP = nurse practitioner; NP-PCOCQ = nurse practitioner primary care
organizational climate questionnaire; NP-PCOCQ score range 1-4 (higher
score is better practice environment). Burnout range 1-5 (higher score is higher

burnout).



Table 4.3

Relationship Between Practice-Level Nurse Practitioner Burnout and Preventable Emergency Department Use

Model 1: Model 2: Model 1 + Model 3: Model 2 + Model 4: Model 3 +
Unadjusted Patient Covariates Practice Covariates Practice Environment
n = 47,801 n =47,801 n=45181 n=45181

OR (95% CI)  p-value OR (95% CI) p-value OR (95% CI) p-value OR (95% CI) p-value

Burnout 1.08 (0.97, 1.21) 15 1.06 (0.98, 1.15) .16 1.10(1.04,1.17) .001* 1.08(1.01, 1.15) .02*

Note. Patient-level covariates include age, gender, race, chronic illnesses, psychiatric and substance abuse diagnoses. Practice-level covariates include
structural capabilities, number of nurse practitioners, physicians, rurality, and scope of practice. Practice environment was measured by NP-PCOCQ.
*

p-value < .05.

Table 4.4

Relationship Between Practice-Level Nurse Practitioner Burnout and Preventable Hospitalizations

Model 1: Model 2: Model 1 + Model 3: Model 2 + Model 4: Model 3 +
Unadjusted Patient Covariates Practice Covariates Practice Environment
n=47,801 n=47,801 n=45,181 n=45181

OR (95% CI) p-value  OR (95% Cl)  p-value OR (95% CI) p-value OR (95% CI) p-value

Burnout 1.03(0.89,1.200) .66  1.01(0.88,1.17) .87  1.08(0.951.21) .24  1.10(0.97,1.25) .13

Note. Patient-level covariates include age, gender, race, chronic illnesses, psychiatric and substance abuse diagnoses. Practice-level covariates include
structural capabilities, number of nurse practitioners, physicians, rurality, and scope of practice. Practice environment was measured by NP-PCOCQ.
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Chapter 5: Conclusion

In this chapter, the author discusses the findings of the studies presented in this
dissertation. Discussion includes strengths and limitations of this dissertation and implications of

the findings for research, practice, and policy.

5.1 Discussion of Findings

This dissertation aimed to elucidate ways to optimize the NP workforce caring for
underserved populations through improving the staffing and workforce outcomes of NPs
practicing in CHCs. This dissertation incorporates a scoping review and two empirical
manuscripts to achieve this aim. The scoping review (Chapter 2) was conducted to better
understand what evidence exists about factors influencing recruitment and retention of NPs in
underserved areas. The review found that factors influencing recruitment and retention of NPs in
underserved areas exist at many levels, from NPs’ personal background (e.g., growing up in
underserved areas) to organizational characteristics (e.g., practice environment). Through the
review, we also found that the literature body is significantly limited and would benefit from up-
to-date and rigorous studies focused on unique issues and challenges facing the NP workforce.

In Chapter 3, we described the workforce outcomes and practice environment of NPs
practicing in CHCs. We found that NPs reported favorable practice environment and almost 90%
of the NPs in our sample reported satisfaction with their jobs. These findings are particularly
noteworthy as it is contrary to the expectation that the challenging working conditions associated
with CHCs would lead to poor NP practice environment and workforce outcomes. In this study,
we also found significant associations between the NP-administration relations facet of NP
practice environment and job satisfaction and turnover intention. This finding corroborates

studies demonstrating that positive relationships with administration improved clinician
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outcomes across professions (Babbott et al., 2014; Dall’Ora et al., 2020; Poghosyan, Liu, et al.,
2017). Of note, we did not find any relationship between NP practice environment and burnout
in our study. This absence of relationship contradicts extant literature demonstrating associations
between practice environment and burnout in registered nurses and NPs (Abraham et al., 2021b;
White et al., 2020); further examination confirming this lack of association between burnout and
practice environment in CHC NPs may be needed.

In Chapter 4, we examined the relationship between NP burnout and preventable ED use
and hospitalization of CHC patients. We found empirical evidence demonstrating association
between NP burnout and preventable ED use: patients receiving care from practices where NPs
are burned-out are more likely to use the ED for preventable reasons. This corroborates current
burnout studies demonstrating that clinician burnout is associated with decreased quality of care
and poor patient outcomes (Abraham et al., 2021a; Salyers et al., 2017; White et al., 2019). We
also found that practice environment appeared to decrease the influence NP burnout has on
patients’ preventable ED use. Although further examination of this finding is needed, this finding
is not surprising as literature has demonstrated practice environment’s association with
improvement of both provider and patient outcomes (Poghosyan et al., 2018; Schlak et al., 2021,

White et al., 2019).

5.2 Implications for Research, Practice, and Policy
Implications for Research and Future Studies

The literature body examining the NP workforce caring for underserved populations is
nascent. This dissertation contributes knowledge to better understand the NP workforce in CHCs,
however, more research is needed to further enrich our understanding of ways to optimize this

workforce. As demonstrated by the scoping review in Chapter 2, studies that are up-to-date,
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methodologically rigorous, and NP-focused (e.g., examine challenges unique to the NP
profession) are needed to better understand how different stakeholders can improve the
recruitment and retention of NPs in underserved areas. For example, one unique issue the NP
workforce faces is equitable reimbursement for NP care. Depending on the insurer, practice
setting, and state, NPs are reimbursed only a portion (75-90%) of the physician reimbursement
rate for their services (Center for Medicare and Medicaid Services, 2016; Kaiser Family
Foundation, n.d.). Researchers may want to study the impact of equitable reimbursement on
increasing recruitment and retention of NPs in underserved areas.

Chapter 3 of this dissertation found that CHC NPs are highly satisfied and reported
favorable practice environment. Researchers may want to investigate whether certain
characteristics unique to the CHC setting may contribute to NPs’ favorable practice environment
and job satisfaction. One particularly interesting area to study is meaningful work among NPs
caring for underserved populations. The concept of meaningful work was also briefly mentioned
in Chapter 2, where mission to serve and desire to care for underserved populations were
associated with clinicians’ recruitment and retention in underserved areas. Further understanding
of meaningful work’s influence on provider workforce outcomes may help to identify a
protective factor that could enhance staffing and well-being of providers in underserved areas.

In Chapter 4, we found that practice-level NP burnout was associated with increased odds
of preventable ED use in patients. However, this demonstrated statistical association does not
explain why NP burnout leads to patient ED use. For example, were patients visiting the ED due
to disease exacerbation resulting from poor NP care, or were NPs over-extended and referring
patients to the ED for preventable reasons? Qualitative inquiry is an ideal tool to elucidate the

mechanisms behind the NP burnout and patient ED use relationship. This study also found that
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practice environment may reduce the strength of the relationship between NP burnout and patient
ED use. Future examination should explore the possible protective effect that practice
environment may have in preventing poor patient outcomes when NPs are burned-out.
Researchers may want to particularly focus on how burnout, practice environment, and patient
ED use are related (e.g., through mediation analyses).
Implications for Practice

The findings from this dissertation further highlight the importance of improving practice
environment and workforce outcomes for providers. In Chapter 3, we found that the NP-
administration relations facet of NP practice environment is significantly associated with NP job
satisfaction and turnover intention. This finding demonstrates that practice administrators have
the ability to improve the workforce outcomes of NPs by improving their relationship with NPs.
This includes ensuring that NPs feel valued, NPs and physicians are treated equally, and NPs’
concerns and contributions are acknowledged (Poghosyan, Nannini, Stone, et al., 2013). Yet, this
facet of practice environment was ranked the lowest among the four facets of NP practice
environment (i.e., NP-administration relations, NP-physician relations, professional visibility,
independent practice and support) by CHC NPs. This is a call to action, as clinician job
satisfaction has been shown to impact patient quality of care (White et al., 2019) and turnover
intention may lead into actual turnover (Griffeth et al., 2000), affecting the staffing of NPs in
practices with poor NP-administration relationships.

Significant association between NP burnout and preventable ED use in patients is
demonstrated in Chapter 4, reiterating the importance of reducing burnout in providers. Practice
administrators should implement strategies to alleviate and prevent burnout of NPs in CHCs. For

example, CHC patients are medically and socially complex, often presenting with multiple
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chronic illnesses and social issues such as homelessness and poverty (Corallo et al., 2020; Jester
et al., 2014). Socially and medically complex patients may be demanding on NPs’ workload
(Hayashi et al., 2009). CHC administrators should evaluate their practices’ expectations of NPs’
required patient visits per day and ensure that NPs have sufficient time to care for each patient.
Administrators may also want to leverage various support services available in CHCs—such as
community health workers, care managers, and social workers—to assist NPs in improving
patients’ social determinants of health and coordination of care for multiple comorbidities.
Implications for Policy

CHCs play an important role in decreasing the nation’s health disparities and increasing
access to care. Beyond funding from third party payers (Jester et al., 2014), CHCs receive a
significant portion of their funding from a discretionary federal fund, where the amount is
allocated every year by congress members (National Association of Community Health Centers,
2022). Policymakers should ensure adequate and uninterrupted financial support for CHCs to
continue their work caring for underserved populations. Supplemental support to ensure healthy
clinical workforces and practice environments—such as funding for improving practice
infrastructure and recruiting more staff—should also be extended to CHCs nationwide as poor
practice environment and provider outcomes have negative consequences for patient care. The
scoping review in this dissertation also demonstrated the dearth of studies examining the NP
workforce in underserved areas. In face of continued health disparities and primary care provider
shortages in underserved areas, funders of healthcare research should consider prioritizing

research that examines solutions to these problems.
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5.3 Strengths and Limitations
Strengths

This dissertation demonstrates several strengths. The studies in this dissertation are the
first to examine the NP practice environment, workforce outcomes, and patient consequences of
NP burnout in CHCs, providing foundational knowledge about this workforce. Furthermore,
Chapter 4 utilized an innovative dataset that merged an original NP survey with Medicare claims
data of CHC patients. We had worked closely with experts to attribute CHC patients to their
practices. Rigorous analytical methods were used in both our review and empirical studies. The
scoping review closely adhered to Joanna Brigg’s scoping review methodology and PRISMA -
SCR’s reporting guidelines (Peters et al., 2015; Tricco et al., 2018) (PRISMA-SCR reporting
checklist available in Appendix B). Chapters 3 and 4 utilized rigorous statistical practices: our
model building was guided by theory, assumptions were thoroughly checked prior to running
models, clustering within data was controlled for, and sensitivity analyses were completed.
Limitations

This dissertation has several limitations. First, the parent NP survey data contains
responses of NPs from six U.S. states. Although these six states reflect geographical and scope of
practice diversity of the U.S. NP workforce, findings may not be generalizable to the national
population. NP survey responses were self-reported; self-reported data may introduce recall and
social desirability bias. Also, because our empirical studies are analyses of existing data, we
were limited to the variables existing in the dataset and were not able to comprehensively control
for many factors that may influence the outcome of interest. Lastly, the data for our empirical

studies are cross-sectional in nature and does not allow for determination of causation.
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Conclusion

This dissertation aimed to contribute to the national priorities of reducing health
disparities and improving access to care for underserved populations by examining ways to
optimize the NP workforce in CHCs. In our study, CHC NPs reported generally favorable
practice environment and high job satisfaction. We also found that good NP-administration
relationship is associated with improved job satisfaction and decreased intention to leave in CHC
NPs. Practice administrators can ensure that their CHC is a favorable place for NPs to work,
improve NPs’ job satisfaction, and reduce turnover intention by ensuring that their NPs’ needs
and contributions are acknowledged. Our study also found that NP burnout is associated with
poor patient outcome (i.e., preventable ED use). This dissertation provides empirical evidence
reiterating the importance of improving practice environment and provider workforce outcomes
to ensure optimal patient outcomes, particularly for the underserved patient populations

frequently cared for by NPs in CHCs.
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Appendix A

Scoping Review Search Strategy Documentation

Database

Search Terms

PubMed
639 results

(NP OR NPs OR "nurse practitioner*" OR "advanced practice
nurse*" OR "advance practice nurse*" OR "Nurse
Practitioners"[Mesh]) AND (recruitment OR retention OR
“recruitment and retention” OR recruit OR retain OR stay OR
practice OR remain OR staffing OR turnover OR “turnover
intention” OR leave OR quit OR relocate) AND (underserved OR
"health professional shortage area" OR "HPSA" OR rural OR remote
OR "rural health clinic*" OR indian OR tribal OR "federally
qualified health center*" OR FQHC* OR "community health
center*" OR CHC OR CHCs OR "Medically Underserved
Area"[Mesh]) AND ("Family Practice"[Mesh] OR "family practice"
OR "general practice” OR "primary care” OR "primary health care")

Embase
512 results

(‘'nurse practitioner'/exp OR np:ta,ab,kw OR nps:ta,ab,kw OR 'nurse
practitioner*":ta,ab,kw OR 'advanced practice nurse*":ta,ab,kw OR
‘advance practice nurse*":ta,ab,kw) AND (retention:ti,ab,kw OR
recruitment:ti,ab,kw OR recruit:ti,ab,kw OR retain:ti,ab,kw OR
stay:ti,ab,kw OR practice:ti,ab,kw OR remain:ti,ab,kw OR
staffing:ti,ab,kw OR turnover:ti,ab,kw OR ‘turnover
intention’:ti,ab,kw OR leave:ti,ab,kw OR quit:ti,ab,kw OR
relocate:ti,ab,kw) AND (‘health center'/exp OR underserved:ta,ab,kw
OR 'health professional shortage area':ta,ab,kw OR 'hpsa':ta,ab,kw
OR rural:ta,ab,kw OR remote:ta,ab,kw OR 'rural health
clinic*"ta,ab,kw OR indian:ab,kw OR tribal:ta,ab,kw OR ‘federally
qualified health center™':ta,ab,kw OR fghc*:ta,ab,kw OR ‘community
health center*':ta,ab,kw OR chc:ta,ab,kw OR chcs:ta,ab,kw) AND
(‘primary medical care'/exp OR ‘family practice':ta,ab,kw OR 'general
practice":ta,ab,kw OR 'primary care":ta,ab,kw OR 'primary health
care':ta,ab,kw)

Scopus
609 results

(TITLE-ABS-KEY (np OR nps OR "nurse

practitioner*" OR "advanced practice nurse*" OR "advance practice
nurse*") AND TITLE-ABS-KEY

(recruitment OR retention OR "recruitment and retention” OR recruit
OR retain OR stay OR practice OR remain OR staffing OR turnover
OR “turnover intention” OR leave OR quit OR

relocate) AND TITLE-ABS-KEY (underserved OR "health
professional shortage area” OR "HPSA" OR rural OR

remote OR "rural health clinic*" OR indian OR tribal OR "federally
qualified health center*" OR fghc* OR "community health

center*" OR chc OR chcs) AND TITLE-ABS-KEY (“family
practice” OR "general practice” OR "primary care" OR "primary
health care"))
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PsycINFO
117 results

(NP OR NPs OR "nurse practitioner*" OR "advanced practice
nurse*" OR "advance practice nurse*" ) AND (recruitment OR
retention OR “recruitment and retention” OR recruit OR retain OR
stay OR practice OR remain OR staffing OR turnover OR “turnover
intention” OR leave OR quit OR relocate) AND ( underserved OR
"health professional shortage area” OR "HPSA" OR rural OR
remote OR "rural health clinic*" OR indian OR tribal OR "federally
qualified health center*" OR FQHC* OR "community health
center*” OR CHC OR CHCs ) AND ( "family practice" OR "general
practice” OR "primary care” OR "primary health care™)

CINAHL
301 results

(“NP” OR “NPs” OR "nurse practitioner" OR "advanced practice
nurse" OR "advance practice nurse" ) AND (recruitment OR
retention OR “recruitment and retention” OR recruit OR retain OR
stay OR practice OR remain OR staffing OR turnover OR “turnover
intention” OR leave OR quit OR relocate) AND ( underserved OR
"health professional shortage area” OR "HPSA" OR rural OR
remote OR "rural health clinic" OR indian OR tribal OR "federally
qualified health center" OR FQHC OR "community health center"
OR “CHC” OR “CHCs” ) AND ( "family practice" OR "general
practice” OR "primary care" OR "primary health care")

ProQuest
173 results

ab("NP" OR "NPs" OR "nurse practitioner" OR "advanced practice
nurse" OR "advance practice nurse') AND ab(recruitment OR
retention OR "recruitment and retention” OR recruit OR retain OR
stay OR practice OR remain OR staffing OR turnover OR "turnover
intention" OR leave OR quit OR relocate) AND ab(underserved OR
"health professional shortage area" OR "HPSA" OR rural OR remote
OR "rural health clinic" OR indian OR tribal OR "federally qualified
health center" OR FQHC OR "community health center" OR "CHC"
OR "CHCs") AND ab("family practice” OR "general practice" OR
"primary care" OR "primary health care™)
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Appendix B

Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping
Reviews (PRISMA-ScR) Checklist

REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

TITLE
Title 1 Identify the report as a scoping review. 12
ABSTRACT
Provide a structured summary that includes (as applicable):
Structured 2 background, objectives, eligibility criteria, sources of N/A
summary evidence, charting methods, results, and conclusions that
relate to the review questions and objectives.
INTRODUCTION
Describe the rationale for the review in the context of what
Rationale 3 is already known. Explain why the review 13-15

questions/objectives lend themselves to a scoping review
approach.

Provide an explicit statement of the questions and objectives
being addressed with reference to their key elements (e.g.,
Obijectives 4 population or participants, concepts, and context) or other 15
relevant key elements used to conceptualize the review

questions and/or objectives.

METHODS
Indicate whether a review protocol exists; state if and where
Protocol and it can be accessed (e.g., a Web address); and if available,
. . 5 . - SN L : . - 15
registration provide registration information, including the registration
number.
Specify characteristics of the sources of evidence used as
Eligibility criteria 6 eligibility criteria (e.g., years considered, language, and 15-16
publication status), and provide a rationale.
Describe all information sources in the search (e.g.,
Information 7 databases with dates of coverage and contact with authors to 17
sources* identify additional sources), as well as the date the most
recent search was executed.
Present the full electronic search strategy for at least 1
Search 8 database, including any limits used, such that it could be Appendix
repeated.
Selection of sources State the process for selecting sources of evidence (i.e.,
. 9 - L - ; - 17-18
of evidence} screening and eligibility) included in the scoping review.
Describe the methods of charting data from the included
sources of evidence (e.g., calibrated forms or forms that
Data charting have been tested by the team before their use, and whether
10 . . . . 17-18
processy data charting was done independently or in duplicate) and
any processes for obtaining and confirming data from
investigators.
Data items 11 List and defl_ne all varl_able§ for \_Nhlch data were sought and 17-18
any assumptions and simplifications made.
.. . If done, provide a rationale for conducting a critical
Critical appraisal of - . . : .
D appraisal of included sources of evidence; describe the
individual sources 12 N/A

methods used and how this information was used in any data

of evidence§ synthesis (if appropriate).
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REPORTED
SECTION ITEM | PRISMA-ScR CHECKLIST ITEM ON PAGE #

Describe the methods of handling and summarizing the data

Synthesis of results that were charted. 17-18
RESULTS
Selection of sources Give numbers of sources of evidence screened, assessed for
. 14 eligibility, and included in the review, with reasons for 28
of evidence . . : ;
exclusions at each stage, ideally using a flow diagram.
Characteristics of 15 For each source of evidence, present characteristics for 17-18
sources of evidence which data were charted and provide the citations.
Critical appraisal . . .
within sources of 16 If dor_1e, present d_ata on critical appraisal of included sources N/A
. of evidence (see item 12).
evidence
Results of For each included source of evidence, present the relevant
individual sources 17 data that were charted that relate to the review questions and = 18-23, 29-36
of evidence objectives.
Synthesis of results 18 Summarlz_e and/or _present the f:hartlng results as they relate 18-23, 37
to the review questions and objectives.
DISCUSSION
Summarize the main results (including an overview of
Summary of concepts, themes, and types of evidence available), link to
. 19 - . S - 23-26
evidence the review questions and objectives, and consider the
relevance to key groups.
Limitations 20 Discuss the limitations of the scoping review process. 26
Provide a general interpretation of the results with respect to
Conclusions 21 the review questions and objectives, as well as potential 27
implications and/or next steps.
FUNDING
Describe sources of funding for the included sources of
. evidence, as well as sources of funding for the scoping
Funding 22 v

review. Describe the role of the funders of the scoping
review.

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and Meta-Analyses extension
for Scoping Reviews.

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic databases, social media platforms,
and Web sites.

T A more inclusive/heterogeneous term used to account for the different types of evidence or data sources (e.g., quantitative
and/or qualitative research, expert opinion, and policy documents) that may be eligible in a scoping review as opposed to only
studies. This is not to be confused with information sources (see first footnote).

I The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance (4, 5) refer to the process of
data extraction in a scoping review as data charting.

8§ The process of systematically examining research evidence to assess its validity, results, and relevance before using it to inform
a decision. This term is used for items 12 and 19 instead of "risk of bias" (which is more applicable to systematic reviews of
interventions) to include and acknowledge the various sources of evidence that may be used in a scoping review (e.g.,
quantitative and/or qualitative research, expert opinion, and policy document).

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA
Extension for Scoping Reviews (PRISMASCcR): Checklist and Explanation. Ann Intern Med.
2018;169:467-473. doi: 10.7326/M18-0850.

Form retrieved from: PRISMA: Transparent Reporting of Systematic Reviews and Meta
Analysis. (2021). PRISMA for scoping reviews. https://www.prisma-
statement.org/Extensions/ScopingReviews
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Appendix C

Fully Adjusted Models Assessing Relationships Between Practice-Level NP Burnout and Preventable
ED Use and Hospitalization by Patients

Preventable ED Use

Preventable Hospitalization

n=45,181 n=45,181
Independent Variables Odds Ratio p-value Odds Ratio p-value
(95% CI) (95% CI)
Burnout 1.08 (1.01, 1.15) .019* 1.10 (0.97, 1.25) 127
Practice Environment 0.91 (0.80, 1.03) 129 1.10 (0.87, 1.40) 437
Age 0.978 (0.976, 0.981) <.001***  0.99 (0.98, 1.00) .005**
Gender
Female 1.32(1.26, 1.38) <.001***  0.89 (0.80, 1.01) .052
Male (Ref)
Race
American Indian/Alaska Native 1.77 (1.09, 2.86) .021* 1.46 (1.05, 2.05) .027*
Asian 0.88 (0.74, 1.04) 141 1.13(0.78, 1.64) 508
Black 1.39 (1.16, 1.66) <.001***  1.38(1.14,1.66) <.001***
Hispanic 1.15(1.02, 1.29) .020* 1.13(0.96, 1.33) 153
Other 0.85(0.64, 1.12) 248 1.24 (0.53, 2.90) 623
Unknown 0.74 (0.59, 0.92) .006* 1.06 (0.59, 1.93) .839
Non-Hispanic White (Ref)
Structural Capabilities 1.26 (0.92,1.72) 147 1.48 (0.87, 2.54) 151
Number of physicians 0.997 (0.994, 1.00) 115 1.00 (0.99, 1.00) .846
Number of NPs 1.01 (0.99, 1.03) 276 0.99 (0.97, 1.01) 185
Rurality
Rural 0.85 (0.75, 0.96) .010** 1.11(0.91, 1.35) 301
Urban (Ref)
Scope of Practice
Full 0.79 (0.68, 0.92) .002** 0.87 (0.71, 1.07) 181
Reduced 1.11 (0.93, 1.32) 257 1.50 (1.18, 1.91) .001**
Restricted (Ref)
Asthma 1.78 (1.65, 1.92) <.001*** 160 (1.40,1.88) <.001***
COPD 1.66 (1.54, 1.79) <.001*** 468 (4.15,5.28) <.001***
Hypertension 1.51 (1.42,1.61) <.001***  1.95(1.59,2.38) <.001***
Chronic Heart Failure 1.33(1.24,1.43) <.001*** 529 (4.55,6.14) <.001***
Ischemic Heart Disease 1.52 (1.44, 1.60) <.001***  1.30(1.13,1.49) <.001***
Diabetes 0.91 (0.87, 0.97) .001** 1.04 (0.92,1.17) 536
Chronic Kidney Disease 1.32 (1.25, 1.40) <.001***  251(2.21.2.86) <.001***
Depression 1.48 (1.40, 1.58) <.001***  1.11(0.97, 1.26) 122
Psychoses 1.42 (1.27, 1.58) <.001***  0.80 (0.61, 1.04) .098
Alcohol Abuse 1.38 (1.22, 1.55) <.001***  1.43(1.06, 1.91) .018*
Drug Abuse 1.71 (1.52, 1.93) <.001***  1.24(0.99, 1.56) .064

Note. COPD = chronic obstructive pulmonary disease; ED = emergency department, NP = nurse

practitioner.
*p<.05; **p<.01; ***p<.00L.
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Appendix D

Linear Probability Models for Sensitivity Analysis (Fully Adjusted)

Preventable ED Use

Preventable Hospitalization

n =45,181 n=45181
Independent Variables (95£ ch p-value (95(5) ch p-value
Burnout 0.013 (0.001, 0.025) .034* 0.003 (-0.001, 0.006) 107
Practice Environment -0.017 (-0.040, 0.005) 132 0.002 (-0.003, 0.008) 413
Age -0.004 (-0.005, -0.003)  <.001*** -0.0003 (-.0004, -.0001) <.001***
Gender
Female 0.051 (0.042,0.060)  <.001***  -0.003 (-0.006, 0.0002) .068
Male (Ref)
Race
American Indian/ 0.109 (0.011, 0.207) .030* 0.008 (-0.003, 0.019) 136
Alaska Native
Asian -0.022 (-0.052, 0.007) 140 0.005 (-0.004, 0.014) 295
Black 0.070 (0.033,0.108)  <.001*** 0.013 (0.005, 0.020) <.001***
Hispanic 0.026 (0.004, 0.048) .019* 0.004 (-0.0003, 0.008) 071
Other -0.027 (-0.072, 0.018) 232 0.004 (-0.017, 0.024) 733
Unknown -0.051 (-0.085, -0.016) .004* 0.001 (-0.010, 0.012) 873
Non-Hispanic White
(Ref)
Structural Capabilities 0.042 (-0.018, 0.102) 174 0.011 (-0.004, 0.026) 144
Number of physicians -0.0005 (-0.001, .0002) 134 -0.000 (-.0001, 0.001) 847
Number of NPs 0.002 (-0.002, 0.005) .285 -0.0003 (-0.001, .0001) 121
Rurality
Rural -0.027 (-0.049, -0.005) .015* 0.003 (-0.002, 0.008) .269
Urban (Ref)
Scope of Practice
Full -0.041 (-0.069, -0.013) .004** -0.003 (-0.008, 0.002) 264
Reduced 0.021 (-0.015, 0.057) 247 0.013 (0.005, 0.021) .001**
Restricted (Ref)
Asthma 0.127 (0.110,0.144)  <.001*** 0.020 (0.012, 0.028) <.001***
COPD 0.105 (0.088,0.122)  <.001*** 0.076 (0.066, 0.085) <.001***
Hypertension 0.071 (0.061, 0.081)  <.001*** 0.005 (0.003, 0.007) <.001***
Chronic Heart Failure 0.060 (0.045,0.075)  <.001*** 0.087 (0.074, 0.099) <.001***
Ischemic Heart Disease 0.082 (0.071,0.093)  <.001*** 0.009 (0.004, 0.013) <.001***
Diabetes -0.016 (-0.026, -0.006) .001** 0.001 (-0.003, 0.004) 621
Chronic Kidney Disease 0.054 (0.043,0.064)  <.001*** 0.027 (0.022, 0.032) <.001***
Depression 0.080 (0.068,0.092)  <.001***  0.002 (-0.002, 0.006) 262
Psychoses 0.074 (0.051,0.097)  <.001***  -0.008 (-0.014, -0.002) .010*
Alcohol Abuse 0.068 (0.042,0.094)  <.001*** 0.013 (0.001, 0.024) .039*
Drug Abuse 0.120 (0.094, 0.146)  <.001***  0.009 (0.0003, 0.017) .042*

Note. COPD = chronic obstructive pulmonary disease; ED = emergency department, NP = nurse

practitioner.

*p<.05; **p<.01; ***p<.00L.
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