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Abstract 
Chronic pain impacts 100 million adult Americans in their lifetime, comprises the 

third-highest category of all health spending, and is responsible for up to 20% of 

primary care visits. Chronic pain treatment guidelines: recommend a biopsychosocial, 

multimodal management approach that addresses the physical and mental aspects of 

chronic pain. Nurse practitioners (NPs) have a unique role to play in chronic pain, due 

to their biopsychosocial training in chronic disease management in primary care that 

aligns well with this recommended approach. However, little is known about how NPs 

manage chronic pain or factors that influence those patterns. These gaps have 

implications on NP regulation and workforce development, as well as primary care 

transformation and clinical practice. Therefore, the purpose of this dissertation is to 

understand primary care NPs’ opioid and non-opioid prescribing patterns and the 

patient, provider, and system-level factors that influence those patterns. 

This dissertation includes a scoping review in Chapter 2 that demonstrates the 

negative impact of NP regulatory restrictions on patient access to chronic pain care, as 

well as treatment for OUD. Chapter 3 features a systematic review that examines 

primary care chronic pain prescribing patterns among physicians, NPs, and physician 

assistants (PA). This chapter highlights the lack of literature on NP and PA prescribing 

patterns specific to primary care, as well as the lack of prescribing pattern literature on 
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non-opioid and non-pharmacologic modalities, despite the recommendations of these 

therapies in multiple national chronic pain guidelines.  

Chapter 4 presents the findings of a 31-item survey, developed by the authors, of 

128 NPs from across the U.S. This survey examined the challenges and experiences of 

NPs who manage chronic pain and analyzed the impact of those experiences on the 

frequency with which NPs prescribe various pharmacologic and non-pharmacologic 

pain therapies. Findings indicate that NPs strongly identified with a variety of chronic 

pain management challenges, including patient access and insurance coverage of non-

pharmacologic care, regulatory restrictions, and concerns of misuse. Additionally, NP-

level factors such as setting of practice and education level significantly impacted NPs’ 

prescribing patterns and their perception of difficulty in managing chronic pain. 

Finally, Chapter 5 utilized a national VA dataset, including 39,936 12-month 

summary records between patients and their primary care providers, to compare opioid 

and non-opioid prescribing patterns of physicians, NPs, and PAs. After adjusting for 

patient factors, physicians had the highest odds of prescribing opioids and non-opioids 

compared to NPs and PAs. However, very small effect sizes may indicate that these 

differences do not hold significant clinical meaning. Patient factors, such as 

race/ethnicity, gender, age, level of education, number of comorbidities, number of 

chronic pain diagnoses, and self-reported health and mental health statuses, influenced 

prescription of opioid and non-opioid medications after adjusting for all other variables.  



 

 

vi 

Chronic pain is an exemplar of necessary primary care transformation priorities, 

including primary and behavioral health integration, value-based payment and 

delivery, team-based and well-coordinated care, and promotion accessible, equitable 

care. NPs are well-suited to address the complex needs of chronic pain patients. The 

findings of this dissertation indicate that NPs are slightly less likely than physicians to 

prescribe opioids and non-opioids; however, patient characteristics may increase the 

odds of a medication prescription more so than provider type. Furthermore, these 

findings identify patient, provider, and system-level challenges that NPs experience 

while managing chronic pain. The findings of this dissertation may contribute to 

important advancements in policy, practice, education, and research. 
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1. Introduction  
1.1 Problem and significance 

Chronic non-cancer musculoskeletal pain is defined by the National Academy of 

Medicine as persistent, unrelieved pain that lasts 3 or more months, accounts for the 

third-highest category of all health spending and is responsible for $87.6 billion annually 

(Dieleman et al., 2016; Gaskin & Richard, 2012; Institute of Medicine [IOM], 2011b). This 

type of pain, hereafter referred to as chronic pain, affects 100 million American adults 

annually, and has biological, social, and psychological components that make treatment 

particularly complex . The landmark Institute of Medicine 2011 report Relieving Pain in 

America notes that the experience of chronic pain often involves multiple areas of the 

brain, including emotional, genetic cognitive, and environmental pathways, creating a 

multiplicity of causes and effects (IOM, 2011b). Various individual factors such as 

psychological stressors, emotional response, and genetic components may modulate the 

individual’s experience of pain. The National Academy of Medicine has recommended 

that chronic pain treatment utilize a biopsychosocial, multidisciplinary approach that 

includes medications, behavioral health management, psychoeducation, and non-

pharmacologic mechanisms delivered in a coordinated, public-health based manner 

(IOM, 2011b). Similarly, more recent guidelines from the Centers for Disease Control 

and Prevention (CDC) and Veterans Health Administration (VA) have emphasized the 
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need for chronic pain care to include, but not solely rely on, opioid analgesics and other 

medications (CDC, 2016; Department of Veterans Affairs, 2017). 

The culture of pain management in the U.S has shifted significantly over the 

decades. As pain management treatment evolved as a specialized medical field in the 

1960s and 1970s, the concept of interdisciplinary team management was found to be 

effective yet expensive, and rarely covered by insurance (Collier, 2018; Meldrum, 2003). 

The belief that this interdisciplinary approach was not feasible was followed shortly by 

suggestions that iatrogenic addiction to opioid medications was very rare, as well as the 

newfound focus on treating pain “as the fifth vital sign” in the 1990s and early 2000s 

(Merboth & Barnason, 2000; Zee, 2009). These factors contributed to a dominant model 

of pain management that was medication-based and gave way to a mass proliferation of 

opioid medications for chronic pain treatment (Collier, 2018; Meldrum, 2003; Merboth & 

Barnason, 2000; Zee, 2009). However, in more recent years, the onset of the opioid 

overdose epidemic has caused providers to examine and restrict their provision of 

opioids due to fears of misuse, diversion, and overdose (Han et al., 2015; Hulen et al., 

2018; Kolodny et al., 2015; Paulozzi et al., 2012). Indeed, over 130 Americans died of a 

prescription opioid overdose every day in 2018 (National Institute of Drug Abuse, 2020). 

Evidence exists that, while many benefits may exist for short-term opioid exposure, 

long-term opioid therapy may not effectively mitigate chronic pain and may include 

greater risks than benefits for chronic pain patients. Organizations such as the National 
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Academy of Medicine, the Centers for Disease Control and Prevention, and the 

Veterans’ Health Administration have therefore implemented chronic pain management 

guidelines for providers (CDC, 2016; Department of Veterans Affairs & Department of 

Defense, 2017; IOM, 2011b). These guidelines recommend limited quantities of long-

term opioids, urge increased usage of non-opioid strategies, and call for an expanded, 

team-based approach to pain management. 

However, despite these guidelines, in 2017 approximately 58 opioid 

prescriptions per 100 Americans were being written, and the average number of days 

per prescription increased from previous years to 18 days (Centers for Disease Control 

and Prevention, 2018a, 2019).  Meanwhile, barriers to non-opioid options, such as non-

opioid medications and non-pharmacologic mechanisms, still exist and include a 

systemic lack of access to mental health care, patient unwillingness to attempt non-

medication options for treatment, scarce insurance coverage of non-pharmacologic 

approaches, and low provider knowledge of non-pharmacologic modalities (Becker et 

al., 2017; Whedon et al., 2017). At the same time, as U.S healthcare service delivery still 

primarily exists in a fee-for-service model, providers may experience challenges in 

implementing a coordinated, team-based approach to pain management as 

recommended (Hulen et al., 2018). The result of these complex and intertwined issues is 

that providers may experience difficulties at the patient, provider, and system level in 

effectively managing patient pain. 
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1.1.1 Chronic Pain in Primary Care 

The complexities of chronic pain treatment are most often seen in primary care. 

Chronic pain is one of the leading conditions treated in the primary care setting, 

responsible for up to 20 percent of visits (Daubresse et al., 2013; Roblin et al., 2017; Rui & 

Okeyode, 2016). In addition to navigating the difficulties presented by the opioid crisis 

and the unique needs of chronic pain patients, the short supply of primary care 

providers has been well-documented. The Association of American Medical Colleges 

projects a shortage of up to 55,200 primary care physicians by 2032, greater than any 

medical or surgical specialty (Association of American Medical Colleges, 2019). At the 

same time, the current population seeking primary care – including chronic pain care – 

continues to age, with those over age 65 growing by 48% by 2032. As a result, chronic 

pain patients may experience long wait times, low access to care, and therefore difficulty 

effectively managing their pain (Penn et al., 2019). 

1.1.2 Role of Primary Care Nurse Practitioners 

Advanced practice nurses, particularly primary care nurse practitioners 

(PCNPs), may have a unique role to play in addressing the issues surrounding chronic 

pain management in primary care. PCNPs follow a nursing model of care, which 

emphasizes a holistic approach to patient care including the psychosocial factors that 

impact their health (American Association of Nurse Practitioners, 2019). This model 

aligns well with the necessary biopsychosocial approach to chronic pain management, 
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suiting PCNPs well to address the complex causes and effects of chronic pain. Over the 

past decade, PCNPs have become a leading group in the holistic management of chronic 

pain patients (Galdston & John, 2016; Geisler et al., 2015; Hadjistavropoulos et al., 2009; 

Kaasalainen et al., 2015; Kaasalainen et al., 2016; Roblin et al., 2017; Schoneboom et al., 

2016).These expert clinicians are established as high-quality providers of chronic pain 

care who improve access to care, reduce costs, and improve patient outcomes (Buerhaus 

et al., 2018; Geurts-Laurant et al., 2004; Horrocks et al., 2002; Stanik-Hutt et al., 2013). 

Primary care facilities are increasingly relying on PCNPs, not only to meet patient 

demand but also to provide the high-value care that is a hallmark of interdisciplinary 

teams (Barnes et al., 2018; Bodenheimer & Bauer, 2016; Coleman et al., 2016). As pain 

management moves towards greater use of non-pharmacologic strategies, PCNPs may 

also have a unique role to play as these providers frequently utilize non-pharmacologic 

treatments for their patients (Geisler et al., 2015). As such, PCNPs can build primary care 

workforce capacity while simultaneously providing high-value chronic pain care. 

1.1.3 PCNP Prescribing Patterns and Barriers to Care 

Despite the potential of PCNPs to contribute to improving chronic pain 

management, little is known about their pain management practices. Current evidence 

on pain prescribing in primary care is primary focused on physicians with minimal 

evidence on unique PCNP prescribing patterns, and therefore no assessment of how 

provider type influences pain management practices (Onishi et al., 2017; Provenzano et 
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al., 2018; Prunuske et al., 2014; Rasu & Knell, 2018; Tran et al., 2017; Weiner et al., 2018).  

The few studies that have examined PCNP pain prescribing patterns have found that, 

when compared to primary care physicians, PCNPs were equally or less likely to 

prescribe an opioid and, potentially more likely to prescribe non-opioid medication 

(Azad et al., 2019; Chen et al., 2016; Ladd et al., 2019; Muench et al., 2019; Roblin et al., 

2017). In addition, studies on PCNPs’ pain prescribing practices have been limited to 

opioid prescribing, despite national chronic pain guidelines urging the use of non-

opioid strategies (Azad et al., 2019; Ladd et al., 2019; Muench et al., 2019). Lastly, there 

has been little investigation on how patient factors influence PCNPs’ – and other 

primary care providers – chronic pain prescribing practices (Fink et al., 2017).  

Given the shortages in the health workforce, as well as the transformation of 

health care delivery from primarily a hospital-based to a community-based system, the 

role of PCNPs has been the subject of much scrutiny and debate. Previous evidence and 

systematic reviews have shown that PCNPs can provide services equivalent in quality to 

those of physicians (Geurts-Laurant et al., 2004; Horrocks et al., 2002; Mundinger et al., 

2000; Stanik-Hutt et al., 2013). As such, there have been growing calls to expand the 

professional scope of practice for PCNPs by allowing them to: a.) practice without the 

oversight of a physician, which evidence has shown can be an administrative burden 

and lead to higher cost with no increase in care quality, and b.) prescribe medications, 

including controlled substances, under the exclusive licensure of the state Board of 
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Nursing. Current regulations vary by state, but to date, 24 states and the District of 

Columbia permit full scope of practice (SOP) for PCNPs (defined as being able to 

practice and prescribe medications without physician oversight). The remaining states 

uphold reduced practice – where collaborative agreements with physicians are required 

and prescribing may be restricted – or restricted practice – where physician oversight is 

required, and prescribing may be restricted (American Association of Nurse 

Practitioners, 2020b)  

Furthermore, 11 states and two U.S territories currently do not permit PCNPs to 

prescribe Schedule II medications such as opioid analgesics, which may restrict access to 

these medications in communities where a PCNP is the sole medical provider 

(Buerhaus, 2018; United States Department of Justice, 2020). Despite previous evidence 

documenting that PCNPs are equally or less likely to prescribe an opioid analgesic 

compared to their physician counterpart, concerns remain that independent prescribing 

by PCNPs may lead to an increase in the number of opioids prescribed, potentially 

increasing opioid overdose fatalities (Myers & Alliman, 2018; VanBeuge & Walker, 

2014). However, as PCNPs are more likely to live in rural communities with lower 

access to care, it is likely that such policies disproportionately impact these individuals 

from receiving pain management (Buerhaus, 2018). One result of these scope of practice 

laws is that a policy known as “incident-to” billing allowable under Medicare permits 

physicians to bill patients for services provided by the PCNPs whom they supervise 
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(Centers for Medicare & Medicaid Services (CMS), 2018). Such incident-to billing is 

common and may obfuscate the true cost and value of care given by PCNPs (Muench et 

al., 2019).  

At the same time, current scope of practice policies may limit PCNPs from 

treating patients with opioid use disorder (OUD), which can exist either alongside or 

external to chronic pain (IOM, 2011b). The Comprehensive Addiction and Recovery Act 

of 2018 gave authority to PCNPs to prescribe buprenorphine, a medication proven 

effective at treating OUD, upon obtaining a prescribing waiver by the Drug Enforcement 

Administration (DEA) ("Comprehensive Addiction and Recovery Act of 2016," 2016). 

However, in states where PCNPs are legally required to be supervised by physicians, 

the law permits PCNPs to prescribe buprenorphine only if their supervising physician 

also possesses a DEA waiver, potentially limiting PCNPs from prescribing this 

medication (Andrilla, Patterson, et al., 2018; IOM, 2011b). Given the difficulties in 

managing chronic pain due to provider fears of opioid misuse, in addition to the 

proliferation of nurse practitioners in the primary care setting, these SOP policies may 

serve as a system-level factor limiting the care that patients needing these services may 

receive (Hulen et al., 2018; Spetz et al., 2019). 

1.2 Current Gaps in Evidence  

As chronic pain management – and primary care at large – shifts to a team-based, 

multi-modal approach to care, an understanding of the unique roles and strengths of 
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each team member will be critical to the organization and delivery of chronic pain 

services (Buerhaus et al., 2018).  Current evidence indicates that PCNPs may have a 

unique role in providing effective pain relief due to their growing numbers in primary 

care, their demonstrated effectiveness in improving patient outcomes, and their holistic, 

multi-modal approach to care (Barnes et al., 2018; Coleman et al., 2016; Maier et al., 2016; 

Stanik-Hutt et al., 2013). Yet presently, little is known about the chronic pain prescribing 

patterns of PCNPs, as well as the patient, provider, and system-level factors that 

influence how these clinicians manage chronic pain patients. The purpose of this 

dissertation is to understand the patient, provider, and system-level factors that impact 

the chronic pain prescribing practices of primary care clinicians, with an emphasis on 

PCNPs.   

1.3 Theoretical Framework 

The Donabedian structure-process-outcome model will be used in this 

dissertation (Figure 1). This framework was originally developed for measuring the 

quality of care, and is now a widely used approach to examining health services and the 

delivery of care (Donabedian, 1988). This model divides health services into three 

components – “structure”, “process”, and “outcomes” of care, and is adapted to frame 
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the current dissertation study. 

 

Figure 1: Donabedian Structure-Process-Outcome Model 

1.3.1 Donabedian Framework: Structure 

The “structure” of Donabedian’s model refers to the fixed attributes of the care 

setting, defined here as delivery of chronic pain management in a community-based 

setting. While significant portions of opioid prescriptions come from hospitals and 

emergency departments, a majority of chronic pain management services are delivered 

in community-based settings such as primary care (Daubresse et al., 2013; Dieleman et 

al., 2016). Primary care often exists at the center of patient care, in which providers are 

responsible for coordinating care across multiple specialties and providing ongoing 

management for a patient’s chronic illnesses, including chronic pain (Bodenheimer & 
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Mason, 2017). Additional resources for managing pain in the community includes 

specialty outpatient pain clinics and are included in this adapted definition. 

1.3.2 Donabedian Framework: Process  

The “process” level of this model refers to the actual services delivered. This 

definition is adapted to include the factors that influence the types of services delivered, 

including the patient, provider, and system-level factors listed in Figure 1. Patient 

factors, such as patient race and comorbidities are known to contribute to prescribing 

patterns. Provider factors, such as the type of provider (such as physician, nurse 

practitioner, or physician assistant), may influence prescribing patterns based on the 

provider’s education, scope of practice, and approach to pain management (Fink et al., 

2017; Muench et al., 2019; Schirle & McCabe, 2016). System-level factors, such as 

insurance coverage, availability and accessibility of pain therapies, and prescribing 

guidelines, also guide the ways in which chronic pain is managed in these settings. 

1.3.3 Donabedian Framework: Outcomes 

Outcomes traditionally refers to the patient outcomes of care that is delivered, 

however is modified in the current study to indicate the prescriptions a patient receives 

as a result of the varying influential factors. Primary outcomes include provider-group 

differences in opioid and non-opioid prescriptions, and secondary outcomes include the 

characteristics of these differing prescriptions (such as medication type [opioid or non-

opioid], dose, and class). 
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Several papers on provider-group differences in patient outcomes, such as 

patient satisfaction, value of care, and disease-specific measures have utilized the 

Donabedian framework (Budzi et al., 2010; Lenz et al., 2004; O’Reilly-Jacob, 2018; 

Padgett, 2005; Trentalange et al., 2016). An overall consensus of these articles was that 

outcomes between provider disciplines were virtually equal. Moreover, articles were 

found that utilized the Donabedian framework to understand prescribing patterns of 

various conditions, including chronic pain, though outcomes were not examined among 

provider disciplines (Donovan et al., 2019; Martirosyan et al., 2012; Russell et al., 2010; 

Samuels et al., 2019). No articles were found that utilize the Donabedian framework to 

assess provider- group differences in chronic pain prescriptions, though O’Reilly-Jacob 

(2018) did utilize the framework to understand provider group differences in low-value 

imaging for non-specific back pain. As such, the current dissertation will take a novel 

approach in adapting the Donabedian framework to address the patient, provider, and 

system-level factors that impact chronic pain prescribing practices, particularly among 

PCNPs. 

1.4 Purpose of the Dissertation 

This dissertation will identify gaps in current knowledge related to chronic pain 

management in the primary care setting and contribute evidence for practice and policy 

related to the organization and delivery of team-based, multimodal chronic pain care. 

Each of the following chapters will address one aspect of the overarching research 



 

13 

question, what are the patient, provider, and system-level factors that influence chronic pain 

management in the primary care setting, particularly among nurse practitioners?  

Chapter 2 will examine the role of scope of practice regulations on PCNPs’ 

ability to manage chronic pain. Up to 29% of individuals prescribed an opioid for 

chronic pain misuse the medication, and up to 12% develop an opioid use disorder 

(OUD). As a result, the ability for PCNPs to recognize and appropriately treat patients 

with OUD is paramount (National Institute of Drug Abuse, 2020; Vowles et al., 2015).  

Yet scope of practice laws may impact PCNPs’ capability to treat patients with chronic 

pain by hindering their ability to prescribe opioid analgesics when indicated, as well as 

by restricting their provision of care for patients who may need buprenorphine for OUD 

(Andrilla, Patterson, et al., 2018; Grecu & Spector, 2019; Mack, 2018). Furthermore, 

PCNP scope of practice is a key system-level factor that may impact the prescribing 

patterns to be examined in later chapters (Ladd et al., 2019; Muench et al., 2019; Schirle & 

McCabe, 2016). As such, the purpose of the scoping review presented in Chapter 2 is to 

examine how scope of practice restrictions impact PCNPs’ ability to provide treatment 

for both chronic pain and OUD. This content has been published in the Journal of Nursing 

Regulation. 

Chapter 3 describes current research evidence about PCNP chronic pain 

prescribing patterns, as compared to other primary care providers, such as physicians. 

This systematic review examines the state of the science on chronic pain prescribing 
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practices between provider groups including both opioid and non-opioid prescribing 

patterns. Findings from this review identify the current gaps in knowledge to be 

addressed by later chapters in the dissertation. This work may also contribute to practice 

and policy surrounding PCNPs in chronic pain management; for example, findings can 

be used to address PCNP scope of practice regulations, policies on incident-to billing, 

and models of care organization and delivery in primary care. This chapter is currently 

under review with Medical Care Research & Review. 

Chapter 4 will expand upon Chapters 2 and 3 by analyzing findings from a 

national survey of PCNPs conducted in 2019 about the frequency with which they 

prescribe various opioid, non-opioid, and non-pharmacologic strategies for chronic pain. 

This chapter includes findings on PCNPs’ self-report of the factors impacting their pain 

management practices, including at the patient, provider, and system-level domains. 

These findings provide context to Chapters 3 and 5, which examine prescribing pattern 

differences between PCNPs and other primary care providers, by detailing the factors 

that influence PCNPs’ pain management practices. Further, this chapter will build on 

Chapter 2 by surveying PCNPs on the role of scope of practice in chronic pain 

management, as well as other system-level regulations. This manuscript has been 

accepted for publication in Pain Management Nursing. 

The purpose of Chapter 5 is related specifically to the primary aim of this study 

and is two-fold, a.) to examine the differences between PCNPs and primary care 
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physicians and physician assistants (PAs) on opioid and non-opioid prescribing using a 

sample of patients in a secondary dataset from the VA system; and 2.) to identify and 

compare patient demographic and clinical characteristics that differentially impact 

opioid and non-opioid prescribing between the three classes of providers (physicians, 

PCNPs, and PAs).  This chapter addresses the gaps identified in the systematic review in 

Chapter 3 and is an important complement to current knowledge on PCNPs’ self-

reported prescribing patterns that are presented in Chapter 4.  

Chapter 6 will then synthesize and summarize the findings across the varied 

studies and manuscripts that served as a foundation for this dissertation. Finally, 

recommendations for future research, practice, and policy are provided. 
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2. Impact of Nurse Practitioner Scope of Practice and 
Treatment for Chronic Pain and Opioid Use Disorder: A 
Scoping Review 
This content was originally published in the Journal of Nursing Regulation, and can 
be found at doi.org/10.1016/S2155-8256(20)30176-9. 

2.1 Background 

Chronic pain accounts for $87.6 billion in annual health spending in the United 

States (Dieleman et al., 2016). Previously, opioid medications were the primary form of 

chronic pain treatment; however the opioid epidemic has made chronic pain treatment 

more complex, with new guidelines in place that providers must follow (Centers for 

Disease Control and Prevention, 2016). An aging population and an increase in chronic 

conditions that have a chronic pain component, such as diabetes, compound the 

complexity of chronic pain treatment (IOM, 2011b). Additionally, an estimated 1.9 

million Americans have a prescription opioid use disorder (OUD). The Drug Addiction 

Treatment Act of 2000 permits clinicians to treat this condition with medication-assisted 

therapy MAT such as buprenorphine (National Institute of Drug Abuse, 2020). This 

presents a strong treatment option for OUD patients, yet provider barriers – such as a 

lack of addiction training and regulatory restrictions on buprenorphine prescribing – 

exist that limit meaningful access to this care (Korthuis et al., 2017; Netherland et al., 

2009). 

Caring for patients requiring these opioid-related services is complicated. We 

define such care as including the treatment of chronic pain using opioid therapy and the 
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treatment of patients with OUD – presents significant challenges for providers, 

particularly in primary care. In addition to these clinical and regulatory issues, the well-

documented shortage of primary care providers may also pose significant a barrier for 

care accessibility for patients requiring opioid-related services (Association of American 

Medical Colleges, 2019). Data show that primary care physicians treat only 52% of 

chronic pain patients, and a 2019 survey of practices in one state found that 40% of 

primary care practices would not accept a new patient receiving opioid therapy (Breuer 

et al., 2010; Lagisetty et al., 2019). For patients with OUD, the statistics are even worse – 

more than half of rural counties nationally lacked a physician with a Drug Enforcement 

Administration (DEA) waiver to prescribe buprenorphine in 2017  (Andrilla, Coulthard, 

et al., 2018). The outcome of these interlinked issues is that patients who may benefit 

from these opioid-related services may not receive needed care.  

2.1.1 Role of Nurse Practitioners 

Nurse practitioners (NPs) may be able to fill these gaps. Nearly 70% of NPs work 

in primary care, where both chronic pain and OUD are treated (American Association of 

Nurse Practitioners, 2020a; Varley et al., 2020). Compared to the few numbers of 

physicians entering primary care, 69% of newly graduated NPs enter practice in a 

primary care setting (American Association of Nurse Practitioners, 2020a; Association of 

American Medical Colleges, 2019). In their landmark report The Future of Nursing: 

Leading Change, Advancing Health, the Institute of Medicine called for full practice 
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authority – including the ability to prescribe medications and controlled substances – for 

all advanced practice nurses (IOM, 2011a). Expanding practice authority for NPs is a key 

regulatory issue in the provision of opioid-related services and has implications for 

managing both chronic pain and OUD. While a number of states have issued executive 

orders granting full practice authority to NPs in light of the COVID-19 pandemic, most 

such orders are temporary during the immediate pandemic, and multiple states, such as 

Tennessee and Kansas, have already seen their state orders expire with no renewal 

(AANP, 2020b). Currently, 28 states have permanent legislation that limits NPs’ ability 

to prescribe opioid medications for patients suffering from chronic pain and their ability 

to prescribe MAT, such as buprenorphine, for patients with OUD.  Yet, these limitations 

have not been shown to improve the quality of care and may adversely impact patients’ 

ability to access the services they need (Buerhaus et al., 2018) 

Although the Federal 2018 Comprehensive Addiction and Recovery Act (CARA) 

does permit NPs to prescribe buprenorphine, barriers still exist. According to CARA, to 

prescribe buprenorphine, an NP must have authority to prescribe Schedule III 

substances and obtain a DEA waiver to prescribe buprenorphine. However, if an NP 

practices in a state with reduced or restricted practice rights, they must also contract 

with a DEA-waivered physician, regardless of the NP’s own experience with addiction 

psychiatry. These policies could thereby potentially limit available clinicians from 

prescribing this treatment, restricting access to buprenorphine.  
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2.1.2 Role of Nonopioid Strategies 

Other treatment strategies, such as nonopioid medications and 

nonpharmacologic treatments (e.g., acupuncture and physical therapy), exist and are 

often used by NPs for more holistic chronic pain treatment. However, because our 

scoping review question focused specifically on the relationship between NP practice 

authority and provision of opioid-related services, and because nonopioid and 

nonpharmacologic treatments are within the scope of nursing and not subject to NP 

practice authority regulation, these strategies were excluded from this review. 

Pharmacologic strategies – such as opioid medications for chronic pain and 

buprenorphine for OUD – are often clinically appropriate and prescribed in a safe 

manner by all primary care providers, including by NPs (Andrilla, Patterson, et al., 

2018). Particularly in rural areas, where NPs are more likely to work than physicians, 

NPs may be the sole healthcare providers in a community (Buerhaus, 2018).  

2.2 Methods 

A scoping review methodology was selected in order to broadly examine the 

published literature published relevant to our research questions, identify gaps in 

knowledge and provide guidance for future research and policy. Notably, the scoping 

review methodology requires examination of the literature focused on a specific 

question. A broad literature base exists on the management of chronic pain and OUD. 
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2.2.1 Search Strategy 

To determine what information should be included for publication guidelines 

from the Preferred Reporting Items for Systematic Reviews and Meta Analyses 

Extension for Scoping Reviews (PRISMA-ScR) were used (Tricco et al., 2018). There was 

no protocol registered a priori. Both scholarly articles and grey literature were included. 

For scholarly articles, a strategy was developed for searching scientific databases, 

including identification of key words and search terms (Table 1) and development of 

publication parameters (i.e English language). The search included articles peer-

reviewed journal articles from 2008-2019 to reflect current policies and practice authority 

landscapes. Searches were conducted in PubMed and CINAHL. Backwards snowballing 

through reference lists of included articles was employed. No study design limits were 

applied. For grey literature, we searched ProQuest, Conference Papers Index, HSRProj, 

and Grey Literature Report using the following search string: "nurse practitioner" AND 

(opioids OR Buprenorphine) AND ("scope of practice" OR "prescriptive authority"). 

Only ProQuest yielded relevant results, even after removal of the “scope of practice” 

phrase.  

Table 1: Scoping Review Key Word Search Strategy 

Concept Keywords 
Primary care nurse 
practitioner 

‘nurse practitioner’, ‘nurse practitioners’, ‘family nurse practitioner’, 
‘family nurse practitioners’, ‘primary care nurse practitioner’ 

 
Practice authority ‘nurse’s role’, ‘advanced practice nursing’, ‘professional practice gaps’ 

‘practice patterns’, ‘practice authority’, ‘prescriptive authority’, 
Prescription, Prescrib*, ‘scope of practice’ 
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Opioid-related services Pain, ‘pain management’, ‘chronic pain’, ‘opioid-related disorder’, 
‘opioid-related disorders’, ‘opiate substitution treatment’, 
Buprenorphine, Methadone, ‘controlled substance’, ‘controlled 
substances’, ‘opioid misuse’, ‘opioid use’, ‘opioid use disorder’ 

 
Limits English language; published in peer-reviewed journal, in U.S or Canada 

2.2.2 Inclusion & Exclusion Criteria 

 Articles were included if they were set in primary care, and if they addressed 

either NP scope of practice or prescriptive authority laws and either pain management 

or OUD. Types of grey literature included policy documents (including reports, 

briefings, and press releases), white papers, and doctoral dissertations and capstone 

projects. Articles were also included if they were published in the United States or 

Canada, because the NP role in primary care in Canada aligns closely with that of the 

United States, despite different health systems and payment mechanisms (Donald et al., 

2010). Additionally, considering that little U.S-based research in this area exists, 

inclusion of these articles yields important information while highlighting areas for 

future study. Table 2 provides all inclusion and exclusion criteria. 

 Table 2: Inclusion and Exclusion Criteria 

Inclusion Exclusion 
-Peer reviewed study in academic journal (for 
scholarly articles) OR grey literature report, policy 
document, dissertation or capstone 

-Editorial, letter, commentary, news article, 
opinion articles, or other non-policy document, 
report, doctoral project, or academic article 

-Address both scope of practice for PCNPs and at 
least one opioid related-service 
- Set in primary care 

-Does not address both scope of practice as well as 
pain management and/or opioid use 
- Not set in primary care 

-Published in English -Not published in English 
-Published in U.S or  Canada 
- Published from 2008-2019 

-Published outside of U.S, and Canada 
- Does not specify by provider type 
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2.2.3 Screening 

The initial article search yielded 4,909 journal articles after duplicate removal. 

These abstracts were screened against inclusion criteria, and 82 articles had full texts 

reviewed. Eleven articles met inclusion criteria and were included for final synthesis 

(Figure 2). An additional four journal articles were identified through ProQuest, for a 

total of 15 journal articles (Table 3). Grey literature searches yielded 514 results, of which 

18 met inclusion criteria, bringing the total number of articles to 33.  

 

Figure 2: Scoping Review PRISMA Diagram 

Table 3: Journal Articles Included in Scoping Review of Nurse Practitioner 
Scope of Practice Related to Opioids 

Authors, 
Year, Journal 

Study Design Measures & 
Setting 

Participants Main Findings 

Kaplan, L. & 
Brown, M.A. 
(2008) 
Am J  Nurse 
Pract 

Quantitative 
descriptive: Survey to 
explore controlled 
substance prescribing 
by NPs 

Prescribing 
Practice 
Issues 22-
question 
survey  

N=560 NPs Required supervision by 
physicians is a barrier for 
pain management 

• NPs have concerns about 
prescribing controlled 
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Washington 
State 

 
== 

substances à fear poor 
outcomes + DEA scrutiny 

• One-third report that 
training poorly prepared 
them to prescribe controlled 
substances 

Mack, R. 
(2018) 
J Amer Assoc 
Nurs Prac 

Qualitative, 
phenomenological: 
Exploring effects of 
hydrocodone 
upschedule (from III to 
II) on NP pain 
management practices 

Qualitative 
Interviews  

 
Oklahoma 

 

N=25 NPs • Inability to prescribe 
Schedule II substances is a 
barrier to pain management 

• NPs felt confident in 
prescribing with chronic 
pain 

Fontana, J.S. 
(2008) 
J Prof Nurs 

Qualitative, critical 
theory to examine 
prescribing practices of 
NPs 

U.S. (Specific 
areas 
unknown) 
 
Semi-
structured 
interviews 

 

N=9 NPs • Numerous “conflicts of 
interest” in prescribing  

• NPs must view patients as 
potentially misusing meds 
à in contrast with the 
holistic paradigm of nursing 

• Concern that a patient 
would overdose and be 
“found dead with [the NP’s] 
name on the bottle” 

Moghabghab, 
R.; Hamilton-
Jones, M.; 
Jabbour, R.; 
McNabb, A.; 
Tilley, E. 
(2016) 
Nurs Leadersh 

Quantitative 
descriptive: Examines 
impact of potential 
prescriptive authority 
on intent to prescribe 
controlled substances 

Survey from 
College of 
Nurses of 
Ontario 

 
Ontario, 
Canada 
 

N=529 NPs • 64% wanted further CS 
education 

• Pharmacotherapy, treatment 
planning, alternatives to CS 

• 71% of NPs would prescribe 
CS independently if able 

Kellams, J.R.; 
Maye, J.P. 
(2017) 
J Addict Nurs 

Quasi-Experimental: 
Impact of educational 
intervention on NP 
knowledge of PDMP 

Educational 
intervention 
to improve 
NP usage of 
PDMPs 
 
Florida 

N=145 NPs • Significant improvement in 
knowledge of opioid abuse 

Boakye, O.; 
Birney, A.; 
Suter, E.; 
Phillips, L.A.; 
Suen, V.Y.M 
(2016) 
J. 
Multidiscip. 
Healthc. 

Mixed-methods 
Document review of 
scope of practice 
regulations of pain 
management providers 
in management lower-
back pain in team-based 
care 
Qualitative analysis 

Documents of 
professional 
scopes of 
practice 

 
Qualitative 
interviews 

 
Alberta, 
Canada 

N=17 
purposively 
identified 
individuals 
in Alberta 

• NP scope may be limited by 
their organization 

• NPs have experience with 
holistic pain care that may 
lend itself to chronic pain 
management 
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Roose, R.J.; 
Kunins, H.V.; 
Sohler, N.L.; 
Elam, R.T.; 
Cunningham 
C.O (2008) 
J. Subst. Abuse 
Treat 

Quantitative 
descriptive: to assess 
NP/PA interest in 
prescribing 
buprenorphine 

Across U.S 
Survey 
administered 
at six 
conferences 

N=625 
MDs/NPs/P
As 

• NPs/PAs more interested in 
prescribing buprenorphine 
than physicians 

• 48.6% of non-physician 
providers interested in 
prescribing 

Kaplan, L.; 
Brown, M.A.; 
Donahue, J.S. 
(2010) 
Nurs Pract. 

Quantitative 
descriptive: to explore 
how Washington NPs 
prescribing has changed 
since 2005 elimination 
of joint practice 
agreement  

Washington 
State 2006 
APRN Survey 

 
Washington 
 

N=1,686 NPs • 90% of NPs prescribed 
controlled substances 

• Contracts with physicians 
were limiting to NP practice 

 

Spetz, J.; 
Toretsky, C.; 
Chapman, S.; 
Phoenix, B.; 
Tierney, M. 
(2019) 
JAMA 

Quantitative, 
secondary analysis: to 
investigate proportions 
of NPs/PAs with 
waivers and association 
with state-level scope of 
practice 

SAHMSA, 
AHRF, and 
National PA 
Certification 
files 
 

N/A 
 
Determined 
percentages 
of waivered 
providers in 
each level of 
practice 
regulation 

• After controlling for % of 
DEA-waivered physicians, 
lower numbers of waivered 
NPs in restricted states.  

• No difference with PAs 

Andrilla, 
CHA,; 
Patterson, 
D.G.; Moore, 
T.E.; 
Coulthard, C.; 
Larson, E.H. 
(2018) 
Med Care Res 
Rev. 

Quantitative, 
secondary analysis. To 
estimate how NPs/PAs 
will contribute to 
providing services for 
OUD now that they 
have federal authority 
to prescribe 
buprenorphine 

Secondary 
analysis of 
survey of 
rural 
physicians 
Workforce 
data to 
determine # 
of NPs/PAs 
 

N/A 
 

Determined 
number and 
% of each 
rural 
provider 
type 

• Expected to increase rural 
patients treated with 
buprenorphine by 15.2% 

• Limited by state-specific 
scope of practice laws 
restricting buprenorphine 
prescribing 

• States with restrictive scope 
of practice laws often see 
most patients needing MAT 

Grecu, A.M; 
Spector, L. 
(2019) 
Health 
Economics 

Quantitative secondary 
analysis to understand 
the impact of supply of 
independent prescribers 
of Schedule II 
medications on changes 
in opioid treatment 
 

Secondary 
analysis, 
Treatment 
Episode Data 
Set 
 

N/A • Legal environment when 
NPs can prescribe Schedule 
IIs leads to 20% increase in 
treatment admissions for 
opioid misuse in states 
where PDMP is mandatory.  

• 1 fewer death per 100k 
people aged 18-24 and 2 
aged 25-44 in this legal 
environment 

• More prescribers who can 
detect misuse 



 

25 

 

2.3 Findings 

Table 4 displays the general categories of findings that emerged from the review. 

We collapsed these findings into three themes pertaining to our research questions: 1) 

NP practice authority and chronic pain prescribing, 2) NP practice authority and OUD 

Barnett, ML; 
Lee, D.; 
Frank, RG 
(2019) 
Health Affairs 

Quantitative secondary 
analysis to examine 
NP/PA DEA waiver 
adoption in rural areas 
and association with 
scope of practice  
 

SAMHSA 
data 
 

N/A 
 
Determined 
# of waivers 
and 
association 
with scope 
of practice 
 

• From 2016-2019, 111% 
increase in waivered 
clinicians – over half from 
NPs/PAs 

• In rural areas, broad scope-
of-practice regulations 
associated with twice as 
many waivered NPs as 
restricted states 

Lin L.K.; 
Simon K.; 
Hollingswort
h A.; Saloner 
B. 
(2019) 
J Gen Intern 
Med 

Quantitative, 
secondary data 
analysis: to understand 
the association between 
# of providers and # of 
prescriptions 
 

Automation 
of Reports 
and 
Consolidated 
Orders 
System data 
 

N/A 
 

• No relationship between 
numbers of certified 
NPs/PAs and changes in 
prescribing volume.  

• Did not separate NPs/PAs 
 

Ladd, E.; 
Sweeney, 
C.F.; Guarino, 
A.; Hoyt, A. 
(2019) 
Med Care Res 
Rev 

Quantitative, 
secondary data 
analysis: to investigate 
the influence of state 
NP scope of practice 
laws on the prescription 
of oxycodone and 
hydrocodone 
containing medications 
by NP and MD 
prescribers 

Medicare Part 
D file 
 

N/A 
 

• NP scope of practice had 
same effect on NPs as it did 
on MDs/DOs/PAs. 

•  

Craig-
Rodriguez, 
A.; Gordon, 
G.; Kaplan, 
L.; Grubbs, L. 
(2017) 
Nurse Pract 

Quantitative, 
descriptive: to examine 
knowledge gaps and 
prescribing limitations 
of Florida NPs 
regarding opioids 

Survey 
questionnaire 
 

n=1,511 NPs 
 

• NPs have significant gaps in 
knowledge related to opioid 
monitoring and treatment 
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treatment, and 3) changes in comprehensive education about chronic pain and OUD. 

Additional findings within each larger research question are extracted and discussed. 

Table 4: Collapsing categories into themes 

Categories Themes 
Barriers to opioid-related pain care, including 
patient-level, provider-level, and system level 

Theme 1: NP practice authority and chronic pain 
prescribing 

NP concerns about managing patients in chronic 
pain using opioids, as well as patients with an 
opioid use disorder. 
Regulatory barriers to effectively treating patients 
with OUD 

Theme 2: NP practice authority and OUD 
treatment 

NP desire to prescribe buprenorphine, a 
medication proven effective at treating OUD. 
Relationship between NP scope of practice and 
medication assisted therapy (MAT). 
Policy initiatives to improve access to MAT 
Perceptions of NPs about their need for education 
about opioids and managing patients with opioid 
use disorder 

Theme 3: Changes in comprehensive education 
about chronic pain and OUD 

Lack of formal training for NPs in opioid addiction 
treatment 

2.3.1 Research Question 1: NP Practice Authority and Chronic Pain 
Prescribing 

Eleven scholarly articles identified challenges and perspectives of NPs related to 

practice authority and chronic pain management. These articles were primarily 

interviews and surveys reflecting NP perspectives and revealed that NPs identify 

limitations in scope of practice and prescriptive authority as a top barrier in managing 

chronic pain. Mack (2018) noted that, due to an upgrade of hydrocodone from Schedule 

III to Schedule II in Oklahoma, NPs in that state were left unable to prescribe the 

medication to patients who need it. Furthermore, Moghabghab et al. found in a survey 

of 529 NPs in Ontario that 71% of NPs would prescribe opioids as indicated if given the 
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authority to do so. The remainder of NPs either were unsure or did not report that they 

were or would be prescribing opioid medications. (Moghabghab et al., 2016). Two 

additional studies found that 90% of NPs in Washington state do prescribe opioids, and 

that 64% of NPs consider having Schedule II to V prescriptive authority as very or 

extremely important (Kaplan & Brown, 2008; Kaplan et al., 2010). 

Although opioid-based treatment for chronic pain was considered important by 

NPs, three articles highlighted the role of NPs in providing holistic, multimodal pain 

care. Moghabghab et al. (2016) found that 64% of a sample of 529 NPs were interested in 

learning more about alternative, nonpharmacologic treatments and incorporating them 

into their practice. Boakye et al. added that NPs are well positioned to provide a range of 

both opioid and non-opioid services for chronic pain (Boakye et al., 2016). 

Two additional findings emerged related to this question. One was the shift in 

confidence in NP opioid prescribing, which was present in eight journal articles. This 

finding was characterized by a transition from the early included period (2008-2010), 

where NPs frequently reported fears of patient overdose and misuse, as well as 

disciplinary action (Fontana, 2008; Kaplan & Brown, 2008) Legal authority to prescribe 

opioid medications was still seen as important (Kaplan & Brown, 2008; Kaplan et al., 

2010). In more recent studies, NPs express confidence in their prescribing capabilities, 

and frustration when regulatory barriers exist to prescribing (Mack, 2018; Moghabghab 

et al., 2016).  
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A second identified finding was the trend towards autonomy in pharmacologic pain 

management, which was reported in six studies and supported by both NP perspectives 

and trends in national datasets. While earlier studies on NP perspectives highlighted 

fear of the sequelae of prescribing opioids (Kaplan & Brown, 2008; Kaplan et al., 2010), 

more recent literature revealed NPs’ confidence in their clinical judgement regarding 

opioid prescribing, as well as a greater consensus in the limitations that regulatory 

barriers bring to their practice (Mack, 2018; Moghabghab et al., 2016). Secondary 

analyses pointed towards a trend in practice autonomy as well (Grecu & Spector, 2019; 

Ladd et al., 2019). For example, Grecu & Spector (2019) found that the combination of 

expanded NP scope of practice and state-mandated prescription drug monitoring 

program usage led to an increase in opioid treatment admissions. This increase was 

largely attributed to an expanded, autonomous primary care workforce of NPs with 

regulatory authority to manage patients with opioid medications; these NPs were 

therefore better able to monitor and detect potential misuse. Ladd et al. (2019) found that 

state-level scope of practice was not an individual predictor of opioid prescribing. Taken 

together, these results could suggest a changing landscape for NP practice autonomy.  

2.3.2. Research Question 2: NP Practice Authority and OUD 
Treatment 

 The relationship between NP scope of practice and OUD management emerged 

as the second main theme. Seven journal articles and 15 grey literature documents 

identified regulatory barriers to NPs as a significant factor influencing NPs’ ability to 
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treat OUD. In particular, legislation that prohibits NPs from providing OUD treatment, 

such as buprenorphine, was noted as a major barrier (Jackson, 2019; Jackson & Lopez, 

2018; Yawea, 2016). Although the reauthorization of CARA in October 2018 permitted 

NPs to obtain DEA waivers for buprenorphine prescription, NPs are only permitted to 

do so independently in states where they may prescribe Schedule III medications 

without physician oversight. In states that require physician oversight, the overseeing 

physician must also possess a DEA waiver. Andrilla, Coulthard, and Patterson (2018), 

Spetz et al. (2019), and Barnett et al. (2019) all found that, in restricted states, the number 

of clinicians able to prescribe buprenorphine decreased (Andrilla, Patterson, et al., 2018; 

Barnett et al., 2019; Spetz et al., 2019). One scholarly article and two reports also noted 

that NPs were highly interested in prescribing buprenorphine (Jackson & Lopez, 2018; 

Roose et al., 2008; Yawea, 2016). Notably, Lin et al. found that the volume of waivered 

prescribers who were NPs or physician assistants (PAs) did not significantly impact the 

prescribing volume of buprenorphine (Lin et al., 2019). However, this study did not 

separate waivered NPs from PAs, whereas Spetz et al. (2019) found significant increases 

in buprenorphine prescribing among NPs but not PAs . 

The major subtheme in this area was policy initiatives to address access to 

medication-assisted therapy (MAT) for OUD. Eight policy documents called for MAT access 

through permitting NPs to prescribe buprenorphine (American Academy of Physician 

Assistants et al., 2017; Christie et al., 2017; Congressional Documents & Publications, 
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2014, 2016; Drug Enforcement Administration, 2018; Fletcher, 2016; National Council of 

State Boards of Nursing, 2018; Targeted News Service, 2018). The ability of NPs to 

prescribe buprenorphine was passed in 2018 by Congress in the reauthorization of 

CARA. Six other grey literature documents were included that called for a legislative 

ability for NPs to prescribe buprenorphine regardless of the waiver status of a 

supervising or collaborating physician (Balestra, 2019a, 2019b; Kameg, 2019; Nielsen, 

2018; Owens, 2016; Were, 2014). This subtheme also included the Secretary of Health and 

Human Services ruling to increase the number of patients an NP may treat with 

buprenorphine from 100 to 275 (Drug Enforcement Administration, 2018). These 

findings suggest that NP scope of practice related to buprenorphine is a growing area of 

interest, reflected in that nearly all grey literature items in this subtheme have been 

published since 2016. 

2.3.3. Research Question 3: Changes in Chronic Pain and OUD 
Comprehensive Education 

The final emerging theme was changes in chronic pain and OUD comprehensive 

education. Five journal articles and one grey literature item presented evidence 

illustrating the growth of these areas in NP education. In earlier articles, few NPs 

reported being well prepared to manage chronic pain. For example, Kaplan and Brown 

(2010) found that just 25% of NPs reported that their education prepared them very well 

to manage chronic pain patients. Yet even in these earlier years, NPs were still interested 

in providing these services, including prescribing buprenorphine (Roose et al., 2008). 
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More recent articles present evidence of NPs feeling prepared by their education to 

prescribe opioid-related services, and were confident in their prescribing capabilities. 

Mack (2018) highlighted the experiences of NPs who felt confident in prescribing 

hydrocodone, but were unable to do so after a change in state regulation prevented NPs 

from prescribing the medication.  A White House press release suggested progress in 

expanding education in opioid-related services as over 200 schools of nursing 

committed to requiring NP students to take opioid prescriber education (FACT SHEET: 

Obama Administration Honors Americans Leading Efforts to Stop the Prescription Opioid and 

Heroin Epidemic, 2016). This article also highlighted the work of nursing organizations, 

such as the National Organization of Nurse Practitioner Faculty, the American 

Association of Colleges in Nursing, and the American Association of Nurse Practitioners 

to launch online educational trainings for clinicians, faculty and students on prescribing 

according to the Centers for Disease Control and Prevention opioid prescribing 

guidelines. Overall, articles recommended that, as the roles of NPs in treating chronic 

pain and OUD continue to grow, so should education on treating both chronic pain and 

OUD. No evidence or reports of how schools actually implemented the courses were 

found, indicating an area for future research.   

2.4 Discussion 

Our findings highlight a number of key points in NP practice authority and 

opioid-related services. We found that restrictions in NP practice authority often limit 
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patients from accessing opioid-related services that they may need, including opioid 

medications for chronic pain and MAT for OUD. A strong body of research has 

indicated that few differences exist in quality of care between NPs who do and do not 

have full practice authority, as well as between NPs and primary care physicians 

(Buerhaus et al., 2018; Geurts-Laurant et al., 2004; Horrocks et al., 2002; Ladd et al., 2019; 

Perloff et al., 2019). Yet limitations on NP prescribing still exist, often due to the concerns 

held in the medical field that a removal of supervisory requirements may lead to an 

increase in opioid overprescribing (Myers & Alliman, 2018). Our findings suggest that 

work is being done to build on educational opportunities for NPs to care for patients 

requiring opioid-related services, as well as MAT for OUD, as reflected by NP 

perspectives. Furthermore, as highlighted by Grecu & Spector’s (2019) finding, the effect 

of expanded NP scope of practice on OUD treatment admissions may be a result of an 

increased number of prescribers monitoring patients for signs of misuse, such as having 

multiple prescribers.  

Additionally, NPs appear to be interested in further leaning on non-opioid 

mechanisms specific to chronic pain, a finding consistent with other literature (Geisler et 

al., 2015; Nikpour et al., 2020). Roles for NPs in caring for patients requiring opioid 

related services should therefore be reconsidered, from one that requires supervision to 

one that is a key team member an in an integrated, holistic approach to opioid-related 

services. As team-based care continues to push forward in healthcare reform, identifying 
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the optimal configuration of primary care teams to deliver opioid-based services should 

also consider the mechanisms by which NP practice independence can add value to care. 

Gaps in practice, education, and research still remain. Although our review 

highlights NP practice authority limitations are perceived as a barrier to patients 

receiving high-quality, opioid-related services, existing studies have not focused 

specifically on measuring differences in outcomes by provider group so that work 

remains to be done. For instance, while a few studies examined prescribing patterns 

across varying practice authority levels, more research is needed to understand patient 

outcomes of both chronic pain and OUD patients treated by NPs in states with full, 

reduced, and restricted practice authority. Furthermore, as our review identified that 

factors outside of NP practice authority impact NPs’ ability to care for patients requiring 

opioid-related services, future studies should examine the challenges NPs face in the 

management of both chronic pain and OUD, such as a lack of access to non-

pharmacologic treatments and a historic lack of experience and training in opioid 

prescribing and addiction medicine. 

In education, research should more specifically address the role of graduate-level 

and continuing education on NPs perceptions of comfort with and actual prescribing 

practices for both chronic pain and OUD patients. Previous research has shown that the 

Food and Drug Administration’s Risk Evaluation and Mitigation Strategies required for 

opioid prescribers, has been effective in preparing physicians to safely prescribe opioid 
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medications, yet little research assesses whether similar programs have impacted NPs’ 

perceptions about opioid prescribing (Keller et al., 2012). Furthermore, as 

comprehensive education on buprenorphine prescribing and treatment for patients with 

OUD is still lagging, educational interventions for prescribers to become more familiar 

with these treatments is critical for preparing primary care NPs to care for this patient 

population. The ever-evolving array of pharmacologic options available would also 

seem to suggest that, while graduate level courses are important, pharmacology courses 

required in most states for continuing education in must also include significant content 

on opioids.   

This past spring, the COVID-19 pandemic pushed the boundaries of practice for 

nurses in many states given the dramatically increased demand for health care services. 

Many states have temporarily supervisory requirements for NPs in an effort to quickly 

mitigate the health professional shortage during a time of crisis, and researchers should 

describe how these changes have affected care access, quality, and cost. Additionally, 

the rapid expansion of telehealth as a result of COVID-19 restricting access has key 

implications for NPs caring for all patients, but especially those requiring opioid-related 

services. For instance, requirements during in person visits such as urine drug screens 

and pill counts will have to shift given the move to expanding telehealth, and patients 

who struggle with opioid misuse may be at risk of poor health outcomes. Clinically, NPs 

should be cognizant of these regulatory changes in their own practices, while state 
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governments should strongly consider how regulatory changes regarding NPs may 

impact care access and quality for these unique patient populations. 

2.4.1. Limitations 

This review had important strengths and some limitations. To our knowledge, 

this is the first review to delineate the relationships between NP scope of practice, 

chronic pain management, and OUD. This review took a systematic approach and 

included studies of all designs and grey literature. Yet the small number of scholarly 

articles meeting inclusion criteria indicates a paucity of evidence in this area, potentially 

limiting our findings.  

2.4.2. Conclusion 

Our review highlights that practice authority limitations for NPs have negative 

implications for patients seeking to access high-quality opioid-related services. 

Furthermore, as states begin to expand NP practice authority, educational opportunities 

and NP confidence regarding provision of opioid-related services have grown over the 

past decade as our system has begun to handle the fallout of the opioid epidemic. 

However, other needs exist for provision of opioid-related services, such as education on 

addiction treatment and accessibility and clinician training on non-pharmacologic 

mechanisms of care. Regulatory agencies and state governments should continue to 

expand NP practice autonomy, as well as consider roles and opportunities, and required 
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education for NPs to be key members of integrated primary care teams delivering 

opioid-related services.  
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3. Provider Type and Chronic Pain Prescribing Patterns: 
A Systematic Review 
3.1 Background 

Over 100 million adults are affected by chronic pain each year, more than heart 

disease, cancer, and diabetes combined (IOM, 2011b). Multiple complex issues exist in 

the management of chronic pain. The onset of the opioid epidemic has necessitated the 

use of alternative strategies for pain management, including non-opioid medications 

and non-pharmacologic strategies (Han et al., 2015; Kolodny et al., 2015; Paulozzi et al., 

2012). Furthermore, the short supply of physicians in primary care – where much of 

chronic pain is treated – has impacted the health system’s ability to effectively meet 

patient demand (Association of American Medical Colleges, 2019). As a result, chronic 

pain patients suffer from low access to care, long wait times, and often then experience 

mis- or under-managed chronic pain. It is clear that health care needs to develop new 

strategies to better meet the needs of chronic pain patients.      

Nurse practitioners (NPs) may have a unique role to play in addressing these 

complex challenges. NPs are a documented source of high-quality chronic pain 

management who represent a solution to improving access to care while also improving 

clinical outcomes (Buerhaus, 2018; Hadjistavropoulos et al., 2009; Kaasalainen et al., 

2015; Kaasalainen et al., 2016; Roblin et al., 2017; Schoneboom et al., 2016). In contrast to 

dwindling numbers of physicians entering primary care, over 80% of NPs practice in a 

primary care setting (American Association of Nurse Practitioners, 2020a). Furthermore, 



 

38 

as health care moves towards a high-value care delivery model, interdisciplinary 

primary care teams that include NPs will be critical for providing effective care (Barnes 

et al., 2018; Coleman et al., 2016). As such, an understanding of the care given by NPs to 

chronic pain patients is necessary to develop a primary care workforce that builds upon 

the strengths of each discipline and promotes multimodal, team-based pain care.  

Yet little is known about the prescribing patterns of NPs in primary care for 

chronic pain patients. Much of the literature on pain management prescriptions has been 

limited to physicians, despite the increasing role of NPs and other primary care 

providers like physician assistants (PAs) (Onishi et al., 2017; Provenzano et al., 2018; 

Prunuske et al., 2014; Rasu & Knell, 2018; Tran et al., 2017; Weiner et al., 2018). 

Therefore, purpose of this review was to understand the pain management prescribing 

patterns of primary care providers, with an emphasis on non-physician providers such 

as NPs and PAs. This review was guided by the “Process” domain of the modified 

Donabedian framework presented in Chapter 1.3, primarily by the provider factors 

section and secondarily by the patient factors that may differentially influence provider 

groups’ prescribing patterns.  

3.2. Methods 

The search for this systematic review was conducted within Medline (via 

PubMed), Embase, CINAHL and Web of Science by a professional medical librarian 

using a combination of keywords and database-specific subject headings for the 
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following concepts: nurses, prescribing, opioids, NSAIDs and various non-

pharmacological therapies. As our goal was to understand the full range of evidence on 

prescribing practices across provider groups, including how practices may have 

changed over time, we did not set a restriction on time for publication of the papers. 

Further, no restrictions were placed by language. To improve specificity, animal-only 

studies were excluded. The full, reproducible search strategies for all included databases 

are located in Appendix A. Additional references were identified by hand-searching 

bibliographies of included articles. This review was guided by the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, which can be 

found in Appendix B (Moher et al., 2009). 

3.2.1 Eligibility Criteria 

Articles were eligible for inclusion  if they met the following criteria: a.) studies 

that examined the practice patterns of primary care providers in chronic pain 

management, if they addressed at least one strategy of chronic pain management 

(including but not limited to: opioids, non-steroidal anti-inflammatory drugs [NSAIDs], 

and non-pharmacologic strategies), b.) studies that included at least one type of non-

physician primary care provider, and c.) studies that scored 60% or higher on the Joanna 

Briggs Critical Appraisal checklist (discussed further in section 3.2.3). As our aim is to 

understand the practice patterns of both physician and non-physician providers, we 
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limited our search to evidence on prescribing patterns for both physician and non-

physicians’ pain management strategies.  

Exclusion criteria included intervention studies, to avoid the influence that 

interventions may have on prescribing practices, as well as studies focusing on children 

or to nursing home residents. Due to differences in the roles of primary care providers 

outside the U.S., and specifically of non-physician providers, studies were excluded if 

they were published outside the U.S. Studies were excluded if they took place outside of 

a primary care setting, and if they did not include at least one type of non-physician 

primary care provider. Lastly, non-peer review articles were excluded.  

3.2.2 Screening  

Three independent reviewers took part in the screening process. Searches 

yielded a total of 3,637 papers after removal of duplicates across databases. All citations 

were imported into Covidence, a systematic review screening software [Covidence 

systematic review software, Veritas Health Innovation, Melbourne, Australia. Available 

at covidence.org]; Covidence detected 2,586 duplicates. Remaining articles were 

screened by title and abstract against eligibility criteria, removing 3,593 studies. Full 

texts (n=43) were assessed for eligibility, of which 14 were included in final synthesis; 

one study was then excluded at the quality appraisal stage. Reasons for discarding 29 of 

the papers included: wrong outcomes (n=7), wrong design (n=6), wrong indication (n=5), 

wrong comparator (n=4), wrong setting (n=3), taking place outside the U.S (n=2), and 
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wrong population (n=2). Four hand-searched articles that were not captured in the initial 

search but met eligibility criteria were included, bringing the total number of studies to 

18. One study was later removed due to a low quality score (See Section 3.2.3, 

Evaluation of Selected Studies), bringing the final sample to n=17 studies. All studies at 

both the abstract and full-text review stages were screened by two reviewers, with 

discrepancies resolved via discussion until consensus was reached. At both stages, there 

was substantial agreement among reviewers (proportionate agreement for abstract 

screening: 0.9572; for full text: 0.8611). Figure 3 displays the PRISMA flow diagram for 

this review, and Table 5 displays included studies. 

 

Figure 3: Systematic Review PRISMA Diagram



 

42 

Table 5: Systematic Review Included Studies 

Article Study Aim Design & 
Sample 

Data Inclusion 
Criteria 

Outcomes & 
Statistical 
techniques 

Findings 

Alford et 
al., 2019 

 
Pain Med 

To assess 
national 
trends in 
selected 
prescription 
opioid risk 
mitigation 
practices 

3-year 
cohort 
study of 
providers 
baseline 
opioid 
pre-
scribing 
practices 
 
N= 6,889 
providers 
70% MDs 
20% NPs 
10% PAs 

Online 
learning 
activity for 
prescribers: 
Safe and  
Competent 
Opioid  
Prescribing 
Education 
(SCOPE) of 
Pain 

Physicians, 
NPs, PAs in 
one of 13 
specialties 
associated 
with 
longitudinal 
chronic pain 
management 

Frequency of 
use of five 
selected 
guideline-
based 
prescription 
opioid risk 
mitigation 
practices 
 
Chi-squares 
between 
dichotomized 
subgroups 

 

NPs were most 
likely to: 
- Inform 
patients about 
taking opioids 
exactly as 
prescribed,  
- Educate 
patients about 
safe storage and 
disposal of 
opioids  
- Counsel 
patients about 
risk of overdose 
(all p<0.01). 

Avorn et 
al., 1991 

 
Arch 
Intern 
Med 

 
 

To 
understand 
how nurses 
differ from 
physicians 
in their 
approach to 
a given 
clinical 
situation 

 

Cross-
sectional 
interview
s of MDs 
and NPs) 
N = 799 
providers 

 
62.7% 
MDs 
37.3% 
NPs 
0% PAs   

AMA and 
AANP files 
to sample.  
Providers 
given a 
clinical 
vignette 
developed 
by authors 
and asked 
approach 
they would 
take 

Providers 
who spent 
more than 20 
hours per 
week in 
office 
practice and 
saw at least 
some 
patients over 
the age of 65 

 

1.) Choice to 
initiate 
therapy or 
ask more 
questions 2.) 
What 
information 
was sought: 
medication, 
medical 
problems, 
diet, alcohol 
use, 
psychosocial 
problems 
 
Chi 
squares/t-
tests 

NPs more likely 
to collect more 
historical 
information 
than physicians 
overall (39% vs. 
19%). No p-
values given 
NPs more likely 
to ask about 
psychosocial 
problems, and 
physicians more 
likely to ask 
about alcohol 
use (p < 0.05 for 
both) 

Azad et 
al., 2019 

 
Health 
Services 
Research 

To 
determine 
whether 
provider 
specialty 
influences 
patterns of 
opiate 
utilization 

Cross-
sectional 
secondary 
analysis 
 
478,981 
patients 

 

2010 
Truven 
MarketScan 

Opioid-naïve 
patients with 
newly 
diagnosed 
low-back or 
low 
extremity 
pain in 2010. 

Risk of early 
and long-
term opiate 
prescription 
by each type 
of provider 
 
Logistic 
regression 

Highest odds of 
early opioid 
prescription in 
family med, 
(24.4) & internal 
med (20.5). NP 
odds were 24.6. 
PA odds were 
26.2  
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long after 
initial 
diagnosis 

Numbers 
of each 
type not 
reported. 

Risk of long-
term: Family 
practice 2.03 
internal med 
1.99, NPs 2.25 
PAs 2.09. 1.54-
2.64). Did not 
separate by type 
of NP/PA 

Chen et 
al., 2016 

 
JAMA 

To examine 
opioid 
prescribing 
problems 
across 
specialties 

Cross-
sectional 
secondary 
analysis 
 
N=808,020 

 
Provider 
group 
percents 
not given 

2013 
Medicare 
Part D 

Opioid 
prescribers 
(MDs, NPs, 
PAs) 

Opioid 
prescriptions 
& total claims 
and costs for 
top 10% of 
prescribers 
 
Used 
cumulative 
claims 
relative to 
total claims 
for all 
prescribers 

Top specialties 
by volume: 
family practice, 
interna med, 
NP, PA. Per 
prescriber, NPs 
were only 55.0 
and PAs 57.4 
compared to 
161.1 for family 
practice, 122.0 
for internal 
med, 348.2 for 
physical med. 

Dietrich 
et al., 
2018 

 
BMC 
Health 
Services 
Research  

To evaluate 
variation in 
care 
delivery, 
adherence to 
clinical 
guidelines, 
and 
differences 
within the 
MHS among 
a complex 
mix of 
provider 
types. 

Cross-
sectional 
secondary 
analysis 
of MDs, 
NPs, PAs 
within 
Military 
Health 
System  
 
N= 10,232 
providers 
67.4% 
MDs 
12.1% 
NPs 
20.5% PAs 

FY 2015 
Military 
Health 
System 
Data 
Repository 
(MDR) 

 

Providers 
treating 
patients for 
nonspecific 
low back 
pain. 
Patients 
excluded if 
previous 
history of 
lumbago  

Prescrip-tion 
of NSAIDs, 
opioids, X-
Ray, CT, MRI 
 
Logistic 
regression 

 

NPs more likely 
than physicians 
to prescribe 
NSAIDs: OR 
1.21  & X-ray: 
OR 1.15. Less 
likely to order 
CTs: OR 0.43 
opioids: OR 0.82 
and MRIs: OR 
0.93  
PAs more likely 
than physicians 
to prescribe 
NSAIDs: OR 
1.38 & X-ray: OR 
1.25  
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Dobscha 
et al., 
2008 

 
Pain Med 

To explore 
relationship
s between 
clinician and 
practice 
character-
ristics and 
an objective 
measure of 
opioid 
prescribing 
rates.  

Cross-
sectional 
study of 
clinician 
survey & 
VA EMR 
data. 

N=43 
clinicians 
68.8% 
MDs 
32.2% 
NPs/PAs 

Conven-
ience 
sample of 
clinicians 
from larger 
study in 5 
VA 
primary 
care clinics. 

Patients 
included if 
prescribed 
an opioid in 
December 
2005 
VA primary 
care 
clinicians 
part of a 
larger study 

Attitudes and 
beliefs 

 
Opioid 
prescribing 
rates 
 
Bivariate 
comparisons 

Physicians had 
higher 
percentage of 
patients on 
opioids (t=3.74, 
p<0.0001) 

Ellen-
bogen & 
Segal, 
2020 

 
Pain Med 

To 
determine if 
there are 
differences 
in opioid 
prescribing 
among 
generalist 
physicians, 
NPs, and 
PAs to 
Medicare 
Part D 
beneficiaries 

 

Serial 
cross-
sectional 
analysis 
of claims 
from 2013 
to 2016  
 
36,999 
providers 

 
65.4% 
MDs 
22.1% 
NPs 
12.5% PAs 

 

2013-2016 
Medicare 
Part D 
(publicly 
available) 

All generalist 
physicians, 
NPs, and 
PAs in a 
primary care, 
urgent care, 
or hospital-
based setting 
who 
provided 
more than 10 
total 
prescription 
claims from 
2013-2016 

1. Total 
opioid claims 

  
2. Opioid 
claims as a 
proportion of 
all claims  
 
Logistic 
regression 

Number of 
adjusted opioid 
claims across 
four years for 
physicians was 
660, for NPs was 
755 and for PAs 
was 812 
NPs/PAs made 
up 
disproportionat
e share of the 
highest 5% of 
prescribers; 
however, NPs 
and PAs were 
examined as one 
specialty rather 
than stratified 
by 
subspecialties 

Grigoras 
et al., 
2018 

 
Drugs 

To evaluate 
the impact 
of opioid 
prescription 
rates & 
socio-
economic 
factors on 
opioid 
mortality 
rates, and 
identify 
differences 
in 

County-
level 
cross- 
sectional 
secondary 
analysis 
 
N=4 
68,614 
providers. 
NPs in 
2,418 
counties 

2013 and 
2014 
Medicare 
Part D for 
opioids 
CDC 
WONDER 
for 
mortality  
 

Opioid 
prescribers 
(including 
acute and 
chronic, and 
short/long-
acting 
formu-
lations) 

Opioid 
prescription 
rates. 
Whether 
opioid 
mortality was 
associated 
with: 1.) 
county-level 
opioid 
prescription 
rates, and 2.) 
having 
prescribers in 

Internal 
medicine MDs 
prescribed 
29.04% of all 
claims, - 5.11 per 
patient. 
NPs/PAs 
accountable for 
6.64% . 
Family & 
internal med 
physicians & PA 
rates associated 
with opioid-
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prescription 
patterns by 
categories of 
providers 

PAs in 
1,954 
counties 
Total of 
2,710 
counties 
included 

the upper 
quartile 
 
Linear 
regression, 
spatial 
regression  

related 
mortality 

Guy, 
G.P& 
Zhang, 
K., 2018 

 
Am J Prev 
Med 

To analyze 
prescribing 
patterns 
across 
specialty 
groups 

 

Cross- 
sectional 
secondary 
analysis 
 
N= 
970,902 

 
78.2% 
MDs 
12.3% 
NPs 
9.5% PAs 

July 2016-
June 2017 
IQVIA 
Prescriber 
Profile 

Prescribers 
who 
dispensed 
opioids 
dispensed 
between 7-1-
2016 and 6-
30-2017  

Number & 
distribution 
of 
prescribers; 
number & 
distribution 
of 
prescriptions 
by specialty 
 
Descriptive 
statistics 

215.8 average 
opioid 
prescriptions 
per prescriber. 

 
Most common 
groups were 
internal 
medicine 
(16.4%); dentists 
(15.8%); NPs 
(12.3%); and 
family medicine 
(10.3%). 

Howell, 
D. & 
Kaplan, 
L, 2015 

 
J Addict 
Nurs 

 

Investigate 
provider 
prescribing 
practices for 
patients 
with chronic 
noncancer 
pain who 
received 
opioid 
therapy  

Cross 
sectional 
study, 23-
item 
survey 
assessing 
patterns 
 
N=426 
18.8% MD  
23.9% DO 
24.9% PA 
31.1% 
DDS 
31.5% 
DPM 
31.6% 
NPs 

Primary 
data 
collection 
of 
providers 

Providers - 
health 
professionals 
with an 
active license 
and 
authorizatio
n to 
prescribe 
opioids 

 

Prescribing 
patterns: 
1)  percentag
e of patients 
with chronic 
noncancer 
pain 
prescribed 
opioid 
medications, 
Daily MED 
(<60, 60-120, 
120+), & 
prescriber 
use of best 
practices & 
confidence 
prescribing 
 
Descriptive 
statistics 

Prescribing 
patterns self-
rated: 1)  96% of 
prescribers 
managed 
patients with 
chronic 
noncancer pain 
prescribed 
opioid 
medications, 2) 
41% of 
respondents 
provided care 
for patients with 
chronic 
noncancer pain 

Ladd et 
al., 2019 

 
Med Care 
Res Rev 

Investigate 
differences 
in rates of 
opioid 
prescription 
written to 
Medicare 

Cross 
sectional 
study 
 
N= 
671,532 

 

Centers for 
Medicare 
and 
Medicaid 
Services 
(CMS) 
public use 

Providers 
writing 
oxycodone 
or 
hydrocodone 
containing 
prescriptions 

Opioid 
prescriptions 
per 
beneficiary, 
specifically 
oxycodone 
and 

Mean # 
prescriptions by 
NPs was 2.24 
(SE = 0.005, CI 
2.229-2.252) 
while 
MD/DO/PAs 
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Part D 
patients  
between 
physicians 
& NPs in 
varying 
geographic 
& scope of 
practice 
regions 

No data 
on MDs 
and PAs. 
NPs made 
up 7.84% 
of sample. 

 

file (PUF): 
Medicare 
Provider 
Utilization 
and 
Payment 
Data: Part 
D 
Prescriber 

 

to Medicare 
beneficiaries 

 

hydrocodone 
containing 
drugs 

 
Bivariate and 
generalized 
linear models 

wrote 2.19 (SE = 
0.001, CI = 2.189-
2.194) per 
beneficiary  

 
Scope of 
practice equally 
impacted NPs & 
other provider 
types  

Lozada et 
al., 2020 

 
J Gen 
Intern 
Med 

To 
characterize 
primary care 
provider 
opioid 
prescribing  

Cross-
sectional 
secondary 
analysis 
 
N=222,689 
70.1% MD 
19.2% NP 
10.7% PA 

Medicare 
Part D data 

Primary care 
providers in 
the U.S. 
Assigned the 
specialty that 
most often 
appeared in 
their 2015 
claims 

Providers 
over-
prescribing 
opioids 
Impact of 
state laws on 
NP/PA 
regulation on 
opioid over-
prescribing 
 
Logistic 
regression 

NPs/PAs were 
more likely than 
MDs to 
prescribe high-
frequency 
(OR:NP, 2.96; 
PA, 5.73) and 
high-dose 
opioids (OR: 
NP, 1.66;PA, 
2.16); but 
NPs/PAs were 
less likely than 
MDs to 
prescribe long-
term opioids 
(OR: NP, 0.57; 
PA, 0.71) 

Meadow
s et al., 
2020 
Am J 
Addict 

Compare 
prescribing 
habits for 
opioids by 
prescriber 
type since 
using a 
Prescrip-tion 
Drug 
Monitoring 
Program 
(PDMP) 

Cross-
sectional  
 
In 2011 –  
75.9% 
MDs 
7.8% NPs 
In 2017 –  
69.9% 
MDs 
17.1% 
NPs 

Kentucky 
state PDMP 

 

APRNs with 
prescriptive 
authority, 
Dentists, 
Physicians 
from 2012-
2017 
PAs 
excluded; 
not able to 
prescribe 
opioids in 
Kentucky 

A) number of 
doses of 
controlled 
substances 
prescribed; b) 
the number 
of 
prescriptions; 
c) the average 
doses 
 
Descriptive 
statistics 

 

Physicians 
decreased 
prescriptions 
and doses of 
Schedule II 
opioids for 2012 
to 2017 while 
APRNs 
increased in 
2017 vs 2011 

Muench 
et al., 
2017 
 
J Nurs 
Reg 

Analyze 
prescribing 
services of 
NPs and 
physicians 
to Medicare 
patients 

Cross-
sectional 
study 
 
N=77,491 
87.8% 
MDs 

Medicare 
Part D 

Internal & 
family med 
physicians 
and NPs 
sampled 
from 
Medicare 

Differences in 
types, 
volume, and 
duration of 
prescriptions 
 

Same top 20 
types of 
medications for 
NPs & MDs. 
Mean duration 
for NP patients 
were 3 days 
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12.2% 
NPs 

data; over-
sampled NP 
providers 

Descriptive 
statistics 

shorter for 
opioids and 
behavioral 
health 
medications.  

Muench 
et al., 
2019 

 
Med Care 
Res Rev 

To examine 
opioid-
prescribing 
outcomes of 
Medicare 
patients 
receiving 
care from 
NPs and 
physicians 
in primary 
care. 

Cross-
sectional 
study 
 
4,880 
opioid 
users of 
NPs. 
14,303 
opioid 
users of 
MDs 

Medicare 
Part D, 
2009-2013 

MDs & NPs 
whose 
beneficiaries 
had part D 
coverage in 
the 15 states 
that allowed 
NP 
prescription 
authority for 
controlled 
substances in 
2009 

1.) Opioid 
prescription; 
2.) supply of 
opioids > 90 
days, 3.) 
MMEs > 
100mg, and 
4.) over-
lapping 
opioid and 
benzo-
diazapine 
prescriptions  
 
Propensity 
score analysis 

NPs less likely 
to prescribe 
opioid (OR, 0.87; 
P< 0.001), and 
more likely to 
prescribe a high 
daily opioid 
dose of opioids 
compared to 
physicians (OR, 
1.11; P= 0.048). 

Nataraj 
et al., 
2019 

 
Drug 
Alcohol 
Depend 

To identify 
patterns in 
high-volume 
opioid 
prescribing.  

Cross 
sectional 
cluster 
analysis 
of 12-
month 
prescriber 
profile 
data 
 
N=79,014 
providers 

IQVIA 
Prescriber 
Profile July 
2016-June 
2017 

Opioid 
prescribers 
above 90th 
percentile  

Opioid 
prescribing 
rates 
 

Partitioning-
around-
medoids 
cluster 
analysis  

 

NPs made up 
2.6% of high-
volume 
prescribers and 
4.4% of all 
opioids 
prescribed. 
Family & 
internal 
medicine made 
up 32.4% and 
23.0% of high 
prescribers, and 
15.0% and 23.8% 
of all 
prescribers. 

Roblin et 
al., 2017 

 
Am J 
Manag 
Care 

Compare 
medication 
and service 
orders 
associated 
with 
NPs/PAs 
versus PCP 
visits for 
neck/back 
pain  

Cross-
sectional 
study 
 
N=41,404 
visits 

 
NPs/PAs 
attended 
to 16.2% 
(6,724) 
visits 

Kaiser 
Permanent
e electronic 
health 
records 
2006-2008 

Providers 
caring for 
patients with 
N/B pain 
and/or ARI 
in the 
timeframe 

Percentage of 
visits 
associated 
with x-rays, 
CT/MRIs, 
opioids and 
non-opioids 
 
Propensity 
score 
matched 
visits 

NP/PAs were 
less likely than 
PCPs to order 
CT, MRI, or 
opioid, and 
more likely to 
order a non-
opioid or 
muscle relaxant 
(all P ≤.05).  
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3.2.3 Evaluation of Selected Studies 

The Joanna Briggs Institute (JBI) Critical Appraisal Tool for cross-sectional 

analytic studies is a validated tool designed to appraise the methodological quality of 

research evidence, particularly for systematic reviews (JBI, 2021). This tool examines a 

study’s methodological quality, including eligibility criteria, risk for bias, measurement 

of variables, identifying and adjusting for confounding factors, and appropriate 

statistical analyses. Possible choices for each question are yes, no, unclear, or not 

applicable.  To obtain the quality appraisal score for each article, the number of 

questions marked “yes” were divided by the total number of questions and multiplied 

by 100 to obtain a percentage (JBI, 2021). The authors chose to include articles with a 

quality appraisal score of 60% or higher. This lower cut-off was selected given the 

relatively small sample meeting our inclusion and exclusion criteria, and to allow 

reviewers to better critique important gaps in methodology. Articles were categorized as 

Low quality (60-74%), Moderate (75-89%), and High (90-100%). Three independent 

reviewers completed the quality appraisal, with each article being reviewed by two 

reviewers. Discrepancies in study inclusion were resolved through discussion and 

consensus and, if necessary, through a third reviewer’s decision. There was substantial 

agreement on item scoring (k=0.9559).   
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3.2.4 Sample 

Five of the 17 articles were published in health services and administration 

journals, 4 in medical journals, and five in journals related to pain management and 

substance use. Two studies were published in nursing journals. One of the studies was 

published in 1991, 1 in 2008, and 15 between 2015-2020.  Of the 17 articles, 14 included 

studies that employed secondary data analyses. Of these 14, 11 were simple 

retrospective cross-sectional analyses, while one was a serial cross-sectional study, one 

was a combination of secondary data analysis and primary data collection, and one used 

geographic cluster mapping. The remaining three were primary data collection studies 

using an online learning activity, a survey, and a structured interview format.  

Seven of the 14 secondary analyses used Medicare data, and two used 2016-2017 

data from IQVIA. Of the remaining 5, one each used data from the following: VA 

primary care data, the Military Health System, Truven MarketScan, Kaiser Permanente, 

and a state-level prescription drug monitoring program. In terms of quality scores, 12 

articles were high-quality, two were moderate-quality, and three were low-quality. All 

studies were published in the years 2015-2020, with the exception of Avorn, Everitt, & 

Baker (1991) and Dobscha et al. (2008). Nine studies were authored by primarily 

physician teams, 4 by nursing teams, and 4 by interdisciplinary, non-clinical health 

services research teams. No study was authored by a team that included both medical 

and nursing providers. 
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3.2.5 Data Extraction 

As full-text articles were read, they were inputted into a data form that was 

created on Covidence. The following information was noted for each included article: 

study title, author(s), year of publication, study aim, design and data source, inclusion 

criteria, sample, outcomes, measurement, and main findings. Two independent 

reviewers extracted data for each article, which were compared for any discrepancies.  

After completion of the data collection chart, findings were clustered into and organized 

as themes. This categorization process was verified by a second reviewer and 

discrepancies were discussed.  

 

3.3 Findings 

Three categories of findings emerged from the literature review. These are 1) 

opioid prescribing in primary care, 2) similarities and differences in opioid prescribing by 

provider type, and 3) non-opioid pain management strategies. Each category is synthesized 

below, and gaps in knowledge within each category are discussed.   

3.3.1 Opioid prescribing in primary care 

A vast majority of the articles focused on the high rates of opioid patterns of 

primary care providers compared to other specialties. Of the 17 articles included, 13 

focused solely on opioid prescriptions (Alford et al., 2019; Azad et al., 2019; Chen et al., 

2016; Dobscha et al., 2008; Ellenbogen & Segal, 2020; Grigoras et al., 2018; Guy & Zhang, 

2018; Howell & Kaplan, 2015; Ladd et al., 2019; Lozada et al., 2020; Meadows et al., 2020; 
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Muench et al., 2019; Nataraj et al., 2019). Studies used various databases between 2005 

and 2017 when examining primary care physician prescribing compared to other 

specialties, including NPs and PAs. Overall, these studies found that family practice and 

internal medicine physicians had the highest rates of opioid prescriptions. Azad et al. 

(2019) reported that between 2009 to 2011, family practice and internal medicine were 

the two settings with the highest risk of both early opiate prescription and long-term 

opioid prescription for patients with lower back pain. Other studies supported this same 

finding using more recent data, spanning from 2013 through 2016, finding that opioid 

prescribing was the highest in primary care settings such as family and internal 

medicine as compared to other specialties, even as the opioid epidemic came into 

fruition (Chen et al., 2016; Grigoras et al., 2018; Guy & Zhang, 2018; Lozada et al., 2020; 

Nataraj et al., 2019). As such, several of these authors called for interventions on opioid 

prescribing to be targeted to primary care specialties.  

Several studies also identified a number of patient and system-level factors that 

influenced opioid prescription rates across all primary care provider types. For example, 

Dobscha et al. (2008) found that a decrease in panel size, increase in years of experience, 

and increase in job and resource satisfaction were all associated with having a lower 

percentage of patients on opioids in clinicians' panels. Howell & Kaplan (2015) found 

that 60% of a sample of 1,618 practitioners rated themselves as being moderately or less 

competent in managing chronic non-cancer pain, and only 8.5% reported being very or 
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extremely satisfied with managing this population. Of note, in this study, 96% of 

practitioners who treated chronic non-cancer pain utilized opioid medications. Azad et 

al. (2019) found that the setting where a patient is first diagnosed with low-back pain is 

associated with long-term opiate use.  

Only one study examined patient-level outcomes associated with opioid 

prescription rates (Grigoras et al., 2018). This study found that prescription rates for 

family practice, internal medicine, and emergency medicine physicians, along with 

physician assistants, were positively associated with opioid-related mortality. Notably, 

within these specialties, a subset of “super-prescribers” were found who prescribed 

significantly more opioids than the majority of providers within this specialty. The 

authors reported that these super-prescribers were associated with opioid-related 

mortality. Opioid prescribing rates for nurse practitioners were not correlated with 

opioid-related mortality. 

Authors also noted the growing role of non-physician providers in opioid 

prescribing, as well as other forms of pain management. Ellenbogen & Segal (2020) and 

Meadows et al. (2020) both found increasing opioid prescribing rates for nurse 

practitioners and physician assistants over time, potentially attributable to an increase in 

legislation allowing independent scope of practice for NPs and PAs. For example, 

Ellenbogen & Segal (2020) noted that the highest-prescribing quartile of NPs/PAs had 

more opioid prescriptions than physicians, and the lowest-prescribing quartile of 
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NPs/PAs had fewer opioid prescriptions than physicians; the authors attributed these 

differences to state-specific legislation. However, Ladd et al. (2019) found that in states 

with expanded scope of practice, opioid prescriptions increased for both NPs and 

physicians relative to restricted practice states, suggesting that scope of practice had the 

same effect regardless of provider type. 

3.3.2 Similarities and differences in opioid prescribing by provider 
type 

Multiple studies concluded that non-physician providers were as likely, or in 

some cases less likely, to prescribe opioid medications when compared to physician 

providers. Muench et al. (2019) found that Medicare beneficiaries managed by NPs were 

less likely to receive an opioid prescription or be acute users at baseline compared to 

physicians, however these beneficiaries were more likely to receive a high daily dose of 

morphine milligram equivalents. The authors suggested that NPs may be less likely to 

write opioid prescriptions, but more likely to prescribe higher levels of MMEs when 

pain becomes chronic. Grigoras et al. (2018) findings were similar, noting 5.32 opioid 

claims per Medicare beneficiary among family practice physicians but only 3.81 for NPs 

and 2.74 for PAs. Roblin et al. (2017) observed that NPs in a Kaiser Health system were 

less likely to prescribe opioids and more likely to prescribe non-opioid medications, 

such as muscle relaxants. However, others found similar rates of prescribing when 

comparing provider groups. Azad et al. (2019), Dietrich et al. (2018) and Ladd et al. 

(2019) reported no difference in opioid prescribing rates between physicians and NPs, 
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with Azad and Dietrich also including similar rates for PAs. Finally, Alford et al. (2019) 

found that NPs were more likely than physicians and PAs to inform patients about 

taking opioids exactly as prescribed, and provide education and counseling on safe use, 

storage, and disposal. Taken together, these results suggest that some variation does 

exist in opioid prescription between various types of primary care providers. However, 

it is unclear what factors, including provider type, are truly influencing that variation, as 

well as to what extent. 

Despite these findings, several studies found that NPs and PAs were more likely 

than physicians to be high-volume opioid prescribers (Ellenbogen & Segal, 2020; Lozada 

et al., 2020; Meadows et al., 2020) However, in these studies, all nurse practitioners were 

reported as a single specialties titled “Nurse practitioner” and “Physician assistant”, 

regardless of their setting of employment, while physicians were divided according to 

specialty (such as family practice, pain management, or emergency medicine). This same 

pattern also occurred in studies where opioid prescribing rates of NPs and PAs were 

similar to those of family practice physicians (Azad et al., 2019; Grigoras et al., 2018; Guy 

& Zhang, 2018; Nataraj et al., 2019). While some studies did explicitly exclude NPs/PAs 

whose specialty was clearly not in primary care (for example, acute care), no study 

examined NP prescribing by specialty (i.e family practice, pain management (Dietrich et 

al., 2018; Muench et al., 2019)  
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3.3.3 Non-opioid pain management strategies 

Only a few studies addressed non-opioid pain management strategies. Notably, 

while most studies included in this review took place in the last 10 years, Avorn et al. 

(1991) was published nearly twenty years prior and found that, in a given clinical 

situation involving a patient with chronic pain, nurse practitioners were more likely 

than their physician colleagues to ask additional questions related to patient 

psychosocial history prior to prescribing a pain medication. However, this study was 

limited in that the type of medication to be prescribed was not noted (Avorn et al., 1991).  

Only three studies examined non-opioid medication prescribing across provider 

groups. Roblin et al. and Dietrich et al. both found that NPs were less likely to order 

opioid medications and low-value ancillary services (such as CT or MRI scans) and more 

likely to prescribe non-opioids such as NSAIDs and skeletal muscular relaxants (Dietrich 

et al., 2018; Roblin et al., 2017). Dietrich et al. was the only study to assess utilization of 

NSAIDs between provider types, and Roblin et al. (2017) was the only study to address 

prescription of skeletal muscle relaxants between provider types, however these studies 

were only conducted in a single state. In bivariate analyses, Muench et al. found that 

Medicare beneficiaries attributed to primary care NPs were more likely to be prescribed 

non-opioid medications that can be used to treat pain, such as anti-convulsants and 

antidepressants, as well as an opioid (Muench et al., 2017).  
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3.4 Discussion 

This review identified key pain management patterns among primary care 

providers, including physicians, NPs, and PAs. First, this review found that primary 

care providers continue to prescribe the greatest share of opioid medications relative to 

other settings, with NPs and PAs taking on an increasing role in chronic pain 

management. A majority of the studies reviewed reported overall similar prescribing 

patterns between physicians, NPs, and PAs. However, several articles noted that NPs 

and PAs tended to be high prescribers. Finally, little evidence was found about the 

utilization of non-opioid, including non-pharmacologic, strategies to address chronic 

pain across provider groups. 

Significant literature exists about opioid management of chronic pain. The 

introduction of non-physician providers into the literature on prescribing patterns, 

however, has been relatively recent. Despite this, multiple studies have shown that NPs 

and PAs, are equally or less likely than physicians to prescribe opioids. This is in 

contrast to previously raised concerns that expanded authority of advanced practice 

providers would increase rates of unsafe opioid prescribing, thereby potentially causing 

adverse patient outcomes (Myers & Alliman, 2018; VanBeuge & Walker, 2014). While a 

few studies found that NPs or PAs were more likely than physicians to be high 

prescribers, these studies often considered NPs and PAs as single specialties, regardless 

of the setting of practice. It is estimated that only 69% of NPs currently practice in 
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primary care, leaving approximately one-third of NPs to practice in other settings that 

may be higher-prescribing settings, such as pain management, physical medicine, or 

acute care (American Association of Nurse Practitioners, 2020a). This may lead to a 

falsely high prescribing rate reported for these providers, particularly when compared 

to individual physician specialties such as family practice. As evidence shows that NPs 

in primary care may prescribe fewer opioids than those in specialty settings, studies are 

needed that limit comparison of prescribing rates to providers in primary care (Nikpour 

et al., 2020). 

It should also be noted that topics related to NP/PA practice regulation are 

politically charged, with potential for bias existing in studies arguing for either side of 

the debate. In this review, multiple studies by majority- or all-physician teams reported 

high prescribing by NPs and PAs, whereas studies by majority- or all-nurse teams 

reported lower or equivalent prescribing by NPs and PAs compared to physicians. 

Interdisciplinary teams focused on building effective team-based primary care may be 

well-suited to address this line of research in the future. 

 Gaps in knowledge exist in other areas of this research as well. There is a lack of 

evidence on the utilization of non-opioid medications, such as NSAIDs, and skeletal 

muscle relaxants among primary care provider groups. Of the 17 included studies in this 

review, only four addressed prescribing of non-opioid medications, only two examined 

utilization of these medications between provider types. No studies were found 



 

58 

assessing non-pharmacologic strategies among provider type. Strategies like 

acupuncture, cognitive behavioral therapy, and chiropractic services have been 

validated as effective strategies in the management of chronic pain and are critical tools 

as practitioners seek to combat the opioid overdose epidemic while still controlling 

patients’ pain. As the opioid crisis remains a key public health priority, it could be 

expected that payment for and delivery of these services may continue to increase. 

However, currently there is minimal knowledge of the prescribing patterns of these 

strategies across primary care provider groups.  

It is also currently unclear how patient demographics and clinical characteristics, 

including clinical severity and comorbidities, differentially influence primary care 

provider groups. Previous studies have noted that differences in opioid prescribing rates 

between primary care physicians and NPs may be more attributable to patient 

characteristics rather than discipline-specific prescribing practices (Fink et al., 2017).  

Finally, many prescribing practice studies have utilized Medicare data where 

“incident-to” billing is common and may obscure care provided by NPs or PAs. 

Research is therefore needed to examine the prescribing practices of providers in chronic 

pain management utilizing claims data that is not limited by incident-to billing. 

3.4.1 Implications for practice  

 While this body of literature highlights differing prescribing patterns among 

primary care provider groups, no evidence within this review indicates any 



 

59 

inappropriate prescribing of any provider group. Rather, literature presented in this 

review suggests that overall, various types of primary care providers may have 

relatively similar chronic pain prescribing patterns. Furthermore, even among studies 

where provider-group differences were reported, there is little evidence that any 

particular specialty is associated with opioid overprescribing, and the impact of patient 

characteristics remains largely unaddressed. In fact, these differences – such as the 

increased likelihood of nurse practitioners to prescribe non-opioids – may highlight the 

value of team-based primary care, where the strengths of each discipline are brought to 

address the complex needs of diverse patients.  While a subset of high opioid prescribers 

does appear to exist, these prescribers vary in discipline. As a result, interventions and 

regulatory mechanisms to address opioid over-prescribing should be targeted at the 

highest subset of prescribers rather than solely based on discipline.  

3.4.2 Future Research 

The findings of this review indicate that the influence of provider type and of 

patient characteristics on the full range of pain management strategies is still lacking. 

Future research should fill this gap by examining prescribing patterns of opioids, non-

opioid medications, and non-pharmacologic strategies among primary care physicians, 

NPs, and PAs. Furthermore, future research should differentially examine how patient 

factors, including demographics, comorbidities, and other potentially influential factors, 

impact prescribing patterns across provider groups.  
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3.4.3 Conclusion 

This review elucidated key patterns in primary care providers’ chronic pain 

management strategies. Findings suggest that across primary care provider groups, 

opioid prescribing rates are relatively similar, and in cases where they differ, the impact 

of patient characteristics (such as comorbidities) and other provider characteristics (such 

as employment setting) are largely unaddressed. An in-depth understanding of primary 

care pain management practice patterns, especially non-opioid approaches, is necessary 

to promote high-value pain care and advance policies and regulation on non-physician 

providers. Future research may fill these gaps by understanding the influence of 

provider type and of patient characteristics in the prescription of both pharmacologic 

and non-pharmacologic mechanisms for chronic pain.
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4. Practices and Influences of Nurse Practitioners in 
Chronic Pain Management. 
This content is in press in Pain Management Nursing, and can be found at 
doi.org/10.1016/j.pmn.2021.01.001 
 

4.1 Background 

Chronic pain, defined by the National Academy of Medicine as persistent, 

unrelieved pain that lasts longer than three months, affects approximately 100 million 

Americans and is responsible for up to $635 billion in annual health care spending 

(Dieleman et al., 2016; IOM, 2011b). This broad definition encompasses chronic pain-

inducing conditions including chronic low-back pain, fibromyalgia, forms of arthritis, 

headache, chronic abdominal pain, and musculoskeletal degenerative changes; these 

conditions can have serious impacts on physical and mental functioning and 

significantly reduce quality of life (IOM, 2011b). The prioritization of chronic pain 

reduction in the 1990s-2000s, along with drug makers labeling iatrogenic addiction as a 

very rare consequence, led to the proliferation of opioid therapy to decrease chronic pain 

and improve function (IOM, 2011b; Merboth & Barnason, 2000; Zee, 2009). However 

more recently, the onset of the opioid overdose crisis has caused health care providers to 

rethink and restrict their opioid provision in order to help prevent opioid-related 

adverse events (Han et al., 2015; Hulen et al., 2018; Kolodny et al., 2015; Paulozzi et al., 

2012). Indeed, new guidelines for chronic pain management have urged providers to 

decrease their use of opioid medications and increase their usage of other non-opioid 
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and non-pharmacologic strategies, such as muscle relaxants, physical therapy, and 

topical treatments (Centers for Disease Control and Prevention, 2016; Department of 

Veterans Affairs & Department of Defense, 2017; IOM, 2011b).  

However, challenges exist in meeting these guidelines and providing effective 

care. Patients who benefit from opioid therapy may experience restrictions on their 

prescriptions by providers thereby reducing their medication, leading to unrelenting 

pain (Carlson et al., 2016; Cicero et al., 2014; Henry et al., 2019; Mack, 2018; Muhuri, 

2013; National Institute of Drug Abuse, 2020; St. Marie, 2016). Some providers may then 

expand prescribed treatment options to include non-pharmacologic therapies, such as 

physical therapy, cognitive behavioral therapy, or acupuncture. However, barriers to 

non-pharmacologic pain management, such as insurance coverage and patient 

willingness, may also impede the utilization of these modalities (Becker et al., 2017; 

Chou et al., 2017; Penney et al., 2017). Furthermore, the limitations in effectiveness and 

access among non-opioid options, and a mismatch between provider fears of opioid-

related adverse events and patient fears of worsening pain, can create challenges even 

for experienced providers in caring for chronic pain patients (Penney et al., 2017).  

4.1.1 Role of nurse practitioners in chronic pain management 

Nurse practitioners (NPs) represent one provider group taking on new roles as 

the management of chronic pain shifts. NPs are expert clinicians who can improve 

access to high-quality pain management while simultaneously maintaining or 
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improving outcomes (Bodenheimer & Bauer, 2016; Geurts-Laurant et al., 2004; Horrocks 

et al., 2002; IOM, 2011a; Kaasalainen et al., 2015; Kaasalainen et al., 2016; Roblin et al., 

2017). The shortage of physicians in primary care – where chronic pain is most often 

treated – has led to expanded roles for NPs in this setting; in fact, over 80% of new NP 

graduates work in an ambulatory care setting (American Association of Nurse 

Practitioners, 2020a; Association of American Medical Colleges, 2019; Buerhaus et al., 

2015; Buerhaus et al., 2017). As new guidelines on the management of chronic pain have 

emphasized the importance of a team-based approach, NPs may have a unique role to 

play due to their education, holistic training, and high satisfaction scores among patients 

(American Association of Nurse Practitioners, 2020a; Barnes et al., 2018; Buerhaus et al., 

2018; IOM, 2011a). 

4.1.2 Gaps in the literature related to NP practice 

Despite the expansion of NP-led care, little is known about the chronic pain care 

given by these providers. In addition to challenges related to the opioid crisis and 

effectively managing pain, NPs may also face challenges of limited practice 

independence and restricted prescriptive authority in states that have not yet expanded 

scopes of practice. Yet few studies have investigated the unique challenges and 

experiences of NPs who manage chronic pain. Evidence on the challenges and 

experiences of these providers and their impact on NP prescribing patterns is critical for 

the preparation and development of a team-based workforce that draws on the strengths 
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of each team member in order to provide the most effective chronic pain care. The 

purpose of this study was to understand the challenges and experiences of NPs who 

manage chronic pain, and to assess how these experiences impact NP prescribing 

patterns in chronic pain management. The following questions guided the study: a.) 

What challenges do NPs perceive in providing chronic pain care?, b.) What is the role of 

NP state practice environment in chronic pain management?, and c.) What factors 

influence the frequency with which NPs prescribe various types of pharmacologic and 

non-pharmacologic therapies for chronic pain? 

4.2 Methods 

This study used a descriptive, exploratory approach. We collected survey data 

from NPs who manage chronic pain in an outpatient setting using a convenience sample 

at the American Association of Nurse Practitioners (AANP) annual conference in June 

2019. Specifically, a data collection booth approved by AANP was set up in a high-traffic 

area of the conference. This study was approved by the Duke University Health System 

Institutional Review Board. 

4.2.1 Data Collection 

Two weeks prior to the conference, the researchers disseminated a flyer 

announcing the study and providing relevant details to broad professional networks. At 

the conference, a recruitment poster approved by AANP was set up to attract conference 

attendees’ attention; as attendees stopped by the booth they were asked if they were 
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interested in participating in a study on chronic pain prescribing practices. Eligible 

participants were NPs who managed chronic pain of any form at least twice a week in 

adult patients. All interested participants received an information sheet describing the 

purpose of the survey, risks and benefits of participating, and contact information for 

the investigators. Participants had the option to complete the survey on paper or 

electronically using REDCap electronic data tools hosted at Duke University. REDCap is 

a secure, web-based software to facilitate research data collection If the survey was 

completed electronically, the information sheet appeared on the first page. By filling out 

the survey, participants indicated their consent to take part in the study. 

4.2.2 Survey Development 

The authors developed the 31-item NP Chronic Pain Prescribing Practices survey 

designed for NPs who manage chronic pain in an outpatient setting that collected 

information about the frequency with which NPs prescribed or referred for a broad 

array of chronic pain management strategies. Chronic pain was defined to participants 

as persistent, unrelieved pain that lasts longer than three months, as defined by the 

National Academy of Medicine (IOM, 2011b). Face validity and content validity were 

established by reviewing the survey measures with nurse practitioners managing 

chronic pain, survey design experts, and chronic pain researchers. This survey was 

designed in conjunction with experts in chronic pain, NP practice and education, and 

survey methodology, and was approved for usage and appropriateness by AANP. 
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Literature on physicians’ experiences in chronic pain management was also consulted 

(Becker et al., 2017; Rasu & Knell, 2018; Roy et al., 2017). 

The survey included 11 questions that asked how much the participant agreed or 

disagreed with a number of statements regarding their experiences when managing 

patients with chronic pain. These items asked the participants to rate how frequently 

they ran into challenges managing their patients’ chronic pain, as displayed in Table 6. 

The responses to these items were assessed using a 5-point Likert scale: ‘Strongly 

Disagree’, ‘Disagree’, ‘Neither agree nor disagree’, ‘Agree’, and ‘Strongly Agree’. 

Table 6: Likert-Style Questions Asked of Participants 

“When I first manage a patient’s chronic pain, I find it challenging to get the patient’s pain under control.” 
 
“When I first see a patient with chronic pain, I use opioid medications as a first-line form of treatment.” 
 
“When I prescribe opioids, I am concerned about patient misuse and/or overdose of the opioids.” 

 
“When I care for a patient with chronic pain, I also use non-opioid medications as a primary adjunctive form of 
treatment.” 

 
“I find that my patients do not have access to non-pharmacologic forms of pain management, such as acupuncture, 
physical therapy, or chiropractic care.” 

 
“My patients’ insurance does not reimburse for non-pharmacologic forms of pain management, such as acupuncture, 
physical therapy, or chiropractic care.” 

 
“My patients are not willing to utilize non-pharmacologic forms of pain management, such as acupuncture, physical 
therapy, or chiropractic care.” 
 
“Within my state’s practice authority regulations for nurse practitioners, I am able to practice to the full extent of my 
education and training.” 
 
“The prescriptive authority laws for nurse practitioners in my state inhibit me from most effectively managing my 
patients’ chronic pain” 
 

Eleven items measured the self-reported frequency of prescription for a 

particular chronic pain therapy. The 11 chronic pain treatment strategies assessed 

included: opioids, non-steroidal anti-inflammatory drugs (NSAIDs), Tylenol, 
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antidepressants, multi-modal medications (such as Tramadol and gabapentin), 

acupuncture, chiropractic care, physical therapy (PT), cognitive behavioral therapy 

(CBT), massage, and progressive muscle relaxation. These items were assessed using a 5-

point Likert scale, ‘Never’, ‘Rarely’, ‘Some of the time’, ‘Most of the time’, and ‘All of the 

time’. Demographic questions included the NP’s practice setting (primary care, pain 

management clinic, orthopedics, oncology, or palliative care), years of experience, 

gender, race, educational preparation (Master’s, DNP, or PHD) and state practice 

environment as defined by AANP (full, reduced, or restricted practice).  

4.2.3 Data Analysis 

Study data were collected and managed using REDCap; paper responses were 

inputted into REDCap for data archival and imported in SAS Version 9.4 for the purpose 

of data analysis. Descriptive statistics were used to detail the sample characteristic and 

Likert-scale responses to each question. Next, each Likert-scale response was 

dichotomized to indicate yes or no responses to each question. For frequency questions, 

we dichotomized responses into “Some of the time or less” and “Most of the time or 

more.” For agreement questions, we dichotomized responses into “Neither agree nor 

disagree, disagree, or strongly disagree” and “Agree or strongly agree”. 

Outcomes of interest were a) finding it difficult to manage chronic pain, b) 

challenges in NP regulation (such as ability to practice to the full extent of one’s 

education and training) and c) prescription or referral of each strategy of each chronic 
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pain strategy. We were also interested in whether these outcomes were related to NP-

level factors, such as practice setting, education level, treatment of patients older than 65, 

and years of experience as well as NP agreement or disagreement with each challenge. 

Pearson chi-squares tests (alternatively, Fisher’s Exact Test) were conducted to test the 

association between each NP-level factor and binary outcomes. Non-directional 

statistical tests were performed with the level of significance set at 0.05 for each test. 

4.3 Results 

Table 7 summarizes the characteristics of 128 participants who responded to the 

survey. Of these, the majority identified as white (77.5%) and female (95.5%). About 

two-thirds of the participants were prepared at the MSN level (62.5%) and worked in a 

primary care setting (62.5%). However, a significant proportion were prepared at the 

DNP level (22.7%) and practiced in a pain clinic or orthopedic setting (12.5%). The 

majority reported 10 or more years of experience as a NP, and the median was 8 years 

(range 1-39). Most participants (79.7%) cared for young- to middle-aged adults, and 

many NPs in primary care practices reported caring for children and adults across the 

lifespan. Five PhD-prepared NPs were excluded from the sample characteristics and 

subsequent analyses, as this sample size was not large enough to detect meaningful 

educational level differences. 
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Table 7: Sample Characteristics (N=128) 

Characteristic n (%) 
Race (N=111)  
     Black/African American 15 (13.5%) 
     White 86 (77.5%) 
     Hispanic/Latino 6 (5.4%) 
     Asian 4 (3.6%) 
Gender (N=112)  
     Male 5 (4.5%) 
     Female 107 (95.5%) 
Highest Education Level (N=114)  
     MSN 80 (70.2%) 
     DNP 29 (25.3%) 
     PhD 5 (4.4%) 
Age groups cared for (N=128)  
     13-22 22 (17.2%) 
     22-64 102 (79.7%) 
     65+ 41 (32.0%) 
Setting of Care (N=128)  
     Primary care 80 (62.5%) 
     Pain clinic/Orthopedics 16 (12.5%) 
     Palliative Care (non-cancer) 6 (4.7%) 
     Palliative Care (cancer) 3 (2.3%) 
     Other 27 (21.1%) 

              Years of Experience (N= 112)  
                    0-5 years 40 (35.7%) 
                    6-10 years   22 (19.6%) 
                    10+ years 50 (44.6%) 

4.3.1 Role of NP State Practice Environment 

A key research question of this study was to understand the influence of state 

practice environment on NP chronic pain prescribing practices. A total of 110 (85.9%) of 

the 128 of the NPs provided practice authority information. Among the 110 NPs, 36 

(32.7%) reported full, 47 (42.7%) reported reduced, and 27 (24.6%) reported restricted 

practice authority status. Furthermore, we found that 21 (19.1%) of participants reported 

a practice authority status in their state that was inconsistent with AANP’s definition for 

that state (for example, reporting full practice in a state that AANP classifies as reduced 
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practice). Of those 21 reporting inconsistent practice authority, 8 (38.0%) reported 

having full practice yet practiced in either a reduced or restricted state, 9 (43.0%) 

reporting having reduced practice while in a restricted state, and 4 (19.0%) reported 

having restricted practice while in a reduced state. No participants reported having 

reduced or restricted practice while in a full practice state. Table 8 displays the corrected 

numbers and percentages of participants with full, reduced, and restricted practice, as 

well as the numbers and percentages who reported practicing within each level. 

 

Table 8: State Practice Environment (Reported by Participants and Corrected to Fit 
AANP Definitions) (N=110) 

Approximately two-thirds of the participants (n=84, 68.9%) reported “Agree” or 

“Strongly agree” in response to the question “Within my state’s practice authority 

regulations for nurse practitioners, I am able to practice to the full extent of my 

education and training”. NPs with full practice authority were more likely to report 

being able to practice to their full extent than NPs without full practice (x2=8.6, df=1, p < 

0.01).   

 Had full practice 
authority (N=28) 

Had reduced practice 
authority (N=48) 

Had restricted 
practice (N=34) 

 
Reported full practice 
(N=36) 

28 (100.0%) 6 (12.5%) 2 (5.9%) 

Reported reduced practice 
(N=47) 

0 (0.0%) 38 (79.2%) 9 (26.5%) 

Reported restricted practice 
(N=27) 

0 (0.0%) 4 (8.3%) 23 (67.7%) 

Number (n) and percent (%) reported are for each column.  
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Less than 20% of NPs reported “Agree” or “Strongly agree” in response to the 

question “The prescriptive authority laws for NPs in my state inhibit me from most 

effectively managing my patients' chronic pain” (n=24, 19.7%). Yet 2x2 chi-square 

analyses revealed that NPs with full practice authority were less likely to report being 

inhibited by prescriptive authority laws than NPs without full practice authority, and 

the difference approached significance (x2 =3.5, df=1, p=0.06). There was no significant 

relationship between practice authority status and response to the question “New 

regulations on opioid prescribing have inhibited my ability to effectively manage my 

patients’ chronic pain”, though the relationship also approached significance (x2 =3.3, 

df=1, p=0.07). 

4.3.2 Perceived Challenges in NPs’ Chronic Pain Practice 

Table 9 displays responses related to questions regarding influential factors on 

how NPs manage chronic pain. Approximately one-third (31.5%) of NPs reported 

finding it difficult most or all of the time to manage chronic pain. Two-thirds (66.7%) 

reported being concerned most or all of the time about misuse of opioid medications.  

Table 9: Reported Challenges in Chronic Pain Management 

Chronic Pain Management Challenge “Most of the time” or “Always”, 
n (%) 

“When I first manage a patient’s chronic pain, I find it challenging to 
get the patient’s pain under control.” 

39 (31.5%) 

“When I first see a patient with chronic pain, I use opioid 
medications as a first-line form of treatment.” 

3 (2.4%) 

“When I prescribe opioids, I am concerned about patient misuse 
and/or overdose of the opioids.” 

82 (66.7%) 
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“When I care for a patient with chronic pain, I also use non-opioid 
medications (such as NSAIDs) as a primary adjunctive form of 
treatment.” 

115 (92.0%) 

“I find that my patients do not have access to non-pharmacologic 
forms of pain management, such as acupuncture, physical therapy, 
or chiropractic care.” 

71 (56.8%) 

“My patients' insurance does not reimburse for non-pharmacologic 
forms of pain management, such as acupuncture, physical therapy, 
or chiropractic care.” 

85 (68.0%) 

“My patients are not willing to utilize non-pharmacologic forms of 
pain management, such as acupuncture, physical therapy, or 
chiropractic care.” 

88 (71.5%) 

Chi-square analyses revealed that MSN-prepared NPs were significantly more 

likely to report finding it difficult to manage pain most or all of the time when compared 

to DNP-prepared NPs (x2=4.2, df=1, p=0.04). Additionally, education level was 

significantly associated with NPs reporting feeling prepared to manage chronic pain by 

their education and training (x2=8.1, df=1, p=0.004). Despite this, feeling prepared by 

education and training to manage chronic pain was not associated with reported 

difficulty managing chronic pain (x2=2.4, df =1, p>0.05).  Setting of care (primary care 

versus specialty care, which included all of the included non-primary care settings), 

years of experience (0-5 years, 5-10 years, and more than 10 years), treating patients ages 

65 and up, and finding chronic pain difficult to manage were not significantly associated 

with any of the reported chronic pain challenges. 

A majority of NPs reported their patients having low access to non-

pharmacologic methods of pain care (n=71, 56.8%), as well as low insurance coverage 

(n=85, 68.0%) most or all of the time. Indeed, greater access was associated with having 

insurance coverage (x2=41.9, df=1, p < 0.01). Additionally, a large majority of NPs 
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reported that patients were unwilling to use non-pharmacologic strategies most or all of 

the time (n=88, 71.5%). Patient unwillingness to try non-pharmacologic strategies and 

utilization of such non-pharmacologic strategies was significantly associated with fewer 

referrals to acupuncture (Fisher’s exact, p=0.03), chiropractic care (Fisher’s Exact, 

p<0.01), and massage (x2=4.9, p=0.03), but not with physical therapy, cognitive 

behavioral therapy, or progressive muscle relaxation. Despite high rates of both low 

access to non-pharmacologic care and patient unwillingness to utilize these strategies, 

patient unwillingness was not associated with access to non-pharmacologic care nor 

insurance reimbursement for non-pharmacologic care. 

4.3.3 NP Utilization of Pain Management Strategies 

The frequency with which participants reported using a certain strategy most or 

all of the time varied widely across the various pain therapies. NSAIDs (n=89, 71.2%) 

and Tylenol (n=75, 65.8%) were the most frequently utilized pharmacologic strategies, 

while physical therapy (n=91, 72.8%) was the most frequently utilized non-

pharmacologic strategy. Opioids were the least frequently utilized pharmacologic 

strategies (n=25, 20.3%), while more participants reported frequently utilizing 

antidepressants (n=48, 38.4%) and multimodal medications such as Tramadol (n=31, 

24.8%). For non-pharmacologic strategies, cognitive behavioral therapy was utilized 

most or all of the time by 28 participants (22.4%), massage by 21 participants (16.9%), 

and progressive muscle relaxation by 19 participants (15.8%). Acupuncture (n=10, 8.0%) 

and chiropractic care (n=9, 7.3%) were the least frequently utilized strategies. 
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NPs in specialty care settings were significantly more likely to utilize opioids (p < 

0.01) while primary care NPs were significantly more likely to use NSAIDs (x2=13.5, p < 

0.01) and Tylenol (x2=3.9, p=0.05). Years of experience as an NP was associated with 

NSAID prescription; NPs with more experience prescribed significantly fewer NSAIDs 

than those with less experience (p=0.03). Years of experience was not associated with 

prescription of any other pain medication. Education level, treatment of patients 65 and 

older, and practice authority were also not significantly associated with any pain 

medication prescription.  

Table 10 outlines the NP-level factors significantly associated with pain 

medication prescriptions. No NP-level factors were associated with prescription of 

antidepressants, multi-modal medications, or any non-pharmacologic strategy, except for 

the association between treatment of patients 65 and older and utilization of acupuncture. 

Fisher’s Exact tests revealed that NPs who treated patients younger than 65 only were 

significantly more likely to utilize acupuncture than NPs who treated patients 65 and 

older (p=0.03).   

 

Table 10: NP-level factors associations with pain medication prescriptions 

 
Opioids 

Prescribe some of 
the time or less 

Prescribe most of 
the time or more 

X2 p 

Setting     
     Primary care 60 (69.0%) 7 (28.0%) 13.6 < 0.01 
     Specialty care 27 (31.0%) 18 (72.0%)   
Education     
     MSN 60 (71.4%) 18 (78.3%) 0.4 0.51 
     DNP 24 (28.6%) 5 (21.7%)   
Patient age groups     
     No 65+ patients 64 (65.3%) 18 (72.0%) 0.4 0.53 
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     65+ patients 24 (34.7%) 7 (28.0%)   
Years of experience     
     0-5 years 31 (36.1%) 9 (37.5%) 0.7 0.54 
     6-10 years 16 (18.6%) 6 (25.0%)   
     11+ years 39 (45.4%) 9 (37.5%)   

 
NSAIDs 

Prescribe some of 
the time or less 

Prescribe most of 
the time or more 

X2 p 

Setting     
     Primary care 12 (34.3%) 56 (70.9%) 13.5 < 0.01 
     Specialty care 23 (65.7%) 23 (29.1%)   
Education     
     MSN 25 (78.1%) 55 (71.4%) 0.5 0.47 
     DNP 7 (21.9%) 22 (28.6%)   
Patient age groups     
     No 65+ patients 26 (72.2%) 58 (65.2%) 0.6 0.45 
     65+ patients 10 (27.8%) 31 (34.8%)   
Years of experience     
     0-5 years 8 (22.9%) 32 (41.6%) 6.9 0.03 
     6-10 years 5 (14.3%) 17 (22.1%)   
     11+ years 22 (62.9%) 28 (36.4%)   

 
Tylenol  

Prescribe some of 
the time or less 

Prescribe most of 
the time or more 

X2 p 

Setting     
     Primary care 18 (47.4%) 50 (66.7%) 3.9 0.05 
     Specialty care 20 (52.6%) 25 (33.3%)   
Education     
     MSN 28 (80.0%) 51 (69.9%) 1.2 0.27 
     DNP 7 (20.0%) 22 (30.1%)   
Patient age groups     
     No 65+ patients 24 (61.5%) 49 (65.3%) 0.2 0.69 
     65+ patients 15 (38.5%) 26 (34.7%)   
Years of experience     
     0-5 years 9 (24.3%) 31 (41.9%) 3.8 0.17 
     6-10 years 7 (18.9%) 14 (18.9%)   
     11+ years 21 (56.8%) 29 39.2%)   

4.4 Discussion 

Our findings demonstrate significant challenges NPs face in chronic pain 

management, some of which may be experienced by other providers and some of which 

may be unique to NPs. From a regulatory standpoint, NPs with limitations in their state 

practice environment may not be able to practice to the full extent of their education and 

training and may be inhibited from prescribing pain medications when clinically 
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indicated. Indeed, we found no differences in opioid prescribing, or utilization of 

opioids as first-line treatment, between full, reduced, and restricted state practice 

environments. This is consistent with other studies, yet contradicts a common concern 

that, in independent practice environments, NPs may drive up opioid prescriptions 

(Ladd et al., 2019). 

It is also worth noting that many NPs may not be aware of their state practice 

environment. This could be due to NPs not viewing themselves as being limited by 

state-level prescribing limitations if they are not prescribing opioids. For example, an NP 

who works in a legally required supervision relationship with a physician may not see 

their practice authority as being reduced or restricted, particularly if they have full 

diagnosing and prescribing capabilities and a mutual respect with the physician 

(Poghosyan & Liu, 2016). Furthermore, previous literature does suggest that NPs may be 

less likely to use opioids than other providers, in which case such regulation may not 

affect NP practice patterns (Muench et al., 2019). However, given the significant 

relationship between a limited state practice environment and being inhibited from 

effectively managing chronic pain, it is likely that some NPs may feel unable to properly 

care for chronic pain patients. Future research should investigate if differences exist 

between NPs who do and do not feel limited by their reduced or restricted state practice 

environment. Additionally, regional NP professional organizations should seek to 

provide policy trainings and resources related to state practice, and to impact legislation 
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that would allow NPs to practice to the full extent of their education and training in 

patient care. 

Despite high levels of agreement with challenges facing NPs in chronic pain, 

such as access to non-pharmacologic care, patient willingness to try non-pharmacologic 

strategies of pain management, and an overarching concern of opioid misuse, few 

factors were associated with whether NPs found chronic pain difficult to manage. 

Setting of care, treatment of patients aged 65 and older, level of concern with opioid 

misuse, and a lack of non-pharmacologic care access were all not associated with finding 

chronic pain a challenge to manage. Our finding of significant opioid prescribing 

differences between NPs in primary care and specialty care settings may be attributable 

to the increase in patients being referred to specialty care for chronic pain treatment 

(IOM, 2011b). For example, a primary care provider may see a new patient with a 

complex chronic pain issue and choose to refer them to a pain management specialty 

clinic for longer-term opioid therapy. 

Notably, DNP-prepared NPs were less likely than MSN-prepared NPs to report 

chronic pain a challenge. In addition, education level was associated with feeling 

prepared by one’s education and training. The American Association of Colleges in 

Nursing identified adoption of curricula related to chronic pain as a key goal for all 

schools of nursing; such curricula may be increasingly incorporated at the doctorate 

level of advanced practice nursing education (American Association of Colleges of 



 

78 

Nursing, 2018). Similarly, we found that more experienced NPs prescribed fewer 

NSAIDs and Tylenol and more opioid medications, potentially suggesting that increased 

education and experience better prepare NPs to safely manage chronic pain with opioid 

medications. However, the specific reasons for these differences remain unknown, and 

further investigation is needed. Additionally, as academic nursing leaders seek to 

expand chronic pain education in the midst of the opioid crisis, an understanding of the 

key components of a successful pain management curriculum is crucial (Compton & 

Blacher, 2020). 

A strong majority of NPs reported finding patients unwilling to utilize non-

pharmacologic methods of pain care, a finding consistent with previous studies (Becker 

et al., 2017). However, patient unwillingness to utilize non-pharmacologic strategies was 

only associated with lower utilization for acupuncture, chiropractic care, and massage, 

which are typically services not covered by insurance. PT, CBT, and progressive muscle 

relaxation utilization were not associated with patient unwillingness. This potentially 

suggests that such strategies may already be incorporated into many organizations’ 

practice guidelines. For example, many pain practices may require a patient-provider 

“contract”, that specifically states patients must attempt non-opioid strategies for their 

chronic pain. As PT and CBT may have greater insurance coverage than strategies such 

as acupuncture, and progressive muscle relaxation is a free technique that can be done at 

home, providers may be more able to convince patients to utilize these methods. 
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Lastly, in terms of actual utilization of chronic pain treatments, NSAIDs, Tylenol, 

PT were the most commonly utilized strategies. Acupuncture and chiropractic care were 

the least commonly utilized, likely due to a lack of patient access and insurance 

reimbursement. With a few exceptions, however, most factors – setting, education, years 

of experience, and treatment of patients 65 and older – were not associated with 

utilization of any pain management strategy. This could suggest that NP factors rarely 

influence prescriptions, and future studies should look more in detail on what factors – 

including patient-level and system-level – influence utilization of various chronic pain 

management strategies.  

4.4.1 Limitations 

Our study had numerous strengths and important limitations. To our 

knowledge, this is the first survey of NPs across the country to identify the challenges, 

experiences, and prescribing practices associated with chronic pain management. Our 

findings may be useful as clinicians, researchers, educators, and policymakers work to 

effectively manage chronic pain while preventing opioid-related adverse events. While 

we included a variety of pharmacologic and non-pharmacologic chronic pain strategies 

as identified by a team of NPs and chronic pain experts, our survey does not capture 

every possible type of chronic pain therapy. Less typical therapies, such as tai chi, yoga, 

and guided imagery may have important value in chronic pain management and should 

be assessed in future studies (Geisler et al., 2015). Furthermore, deeper understanding of 
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the practice characteristics (such as hospital affiliation status) and patient characteristics 

(such as patient demographics) may be valuable to explain prescribing patterns. Lastly, 

future studies should examine how provider adherence to prescribing guidelines 290 

influences prescribing patterns. 

4.4.2 Conclusion 

NPs experience a variety of challenges in managing chronic pain, including 

regulatory barriers, difficulties pursuing non-pharmacologic methods of care, and 

concern of opioid-related adverse events. NPs in specialty care settings are more likely 

to prescribe opioid medications, while NPs in primary care settings are more likely to 

utilize NSAIDs and Tylenol. DNP-prepared NPs may view chronic pain as less of a 

challenge than MSN-prepared NPs and may have been more prepared to manage 

chronic pain in their education and training. Practice authority, education level, years of 

NP experience, and treatment of patients aged 65 and older did not influence NP 

utilization of any chronic pain strategy. Furthermore, despite high reports of challenges 

in chronic pain, such issues were not associated with whether NPs reported chronic pain 

to be a challenge. Future research is needed to understand the factors that make chronic 

pain difficult to manage, as well as what factors influence utilization of specific pain 

management strategies.  
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5. Influence of Primary Care Provider Type and Patient 
Characteristics on Chronic Pain Management Among 
Veterans. 
5.1 Background 

Chronic musculoskeletal pain accounts for the third-highest category of all health 

spending, responsible for $87.6 billion annually (Dieleman et al., 2016; Gaskin & 

Richard, 2012; Stockbridge et al., 2015). Veterans in particular experience 40% higher 

rates of severe pain compared to the general population (Nahin, 2017). Among this 

population, the annual prevalence of low-back pain is increasing more rapidly than that 

of diabetes, hypertension, or depression. While opioids were previously utilized as the 

primary treatment for chronic pain, the onset of the opioid epidemic has caused 

providers, including Veterans’ Affairs (VA) providers, to examine and restrict their 

provision of opioids due to fears of misuse, diversion, and overdose (Buscaglia et al., 

2015; Gallagher, 2016; Han et al., 2015; Hulen et al., 2018; Kolodny et al., 2015; Paulozzi 

et al., 2012). In fact, veterans are nearly twice as likely to die from accidental opioid 

overdose than non-veterans, and the prevalence of risk factors for opioid overdose – 

such as higher daily doses of opioids and a higher prevalence of mental health 

comorbidities– may contribute to opioid overdose deaths among veterans (Bohnert et 

al., 2011; Department of Veterans Affairs, 2017; Gallagher, 2016). Despite national calls to 

shift pain management care from an opioid-based model to a holistic, multimodal 

approach, in 2017 there were 58 opioid prescriptions written for every 100 Americans 
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(Centers for Disease Control and Prevention, 2018b; IOM, 2011b). Therefore, the VA 

issued federal guidelines in 2017 for chronic pain management, including safe 

prescription of opioids, greater research, development and implementation of non-

pharmacologic strategies, and an expanded, team-based approach to pain management 

(Department of Veterans Affairs, 2019; Gallagher, 2016; IOM, 2011b).  However, little 

work has been done to understand what strategies for pain management are currently 

being utilized in the VA, as well as provider and patient level characteristics that may 

contribute to prescription of those strategies. Research is therefore needed to understand 

how VA patients are being treated for chronic pain in order to further implement these 

guidelines. 

5.1.1 Access to Care in the VA 

A co-occurring issue affecting care delivery in the VA is that of access to care. 

The nationwide primary care physician shortage has hit the VA especially hard, with 

reported primary care physician shortages in 138 out of 140 VA facilities in 2018 

(Association of American Medical Colleges, 2019; Bodenheimer & Smith, 2013; Veterans 

Health Administration, 2018). While both the VA and all health systems must contend 

with the ongoing shortage, the VA system faces a set of unique barriers that further 

inhibit access to pain management for veterans (Gallagher, 2016; Veterans Health 

Administration, 2018). A rapid expansion of patients returning from Middle Eastern 

conflicts, an obligation to care for all veterans regardless of complexity, and a higher 
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number of patients suffering from chronic pain all contribute to longer wait times and 

lower access to needed care (Gallagher, 2016).  This issue is compounded by a fixed 

budgetary model that results in lower salaries for VA providers and an inability to 

respond to rapid patient increases (Gallagher, 2016). As a result, VA patients may 

experience long wait times in settings where chronic pain is treated, such as primary 

care (Farmer et al., 2016; Lee & Begley, 2017; Ohl et al., 2018; Penn et al., 2019). 

5.1.2 Role of nurse practitioners 

Advanced practice nurses, particularly nurse practitioners (NPs) in primary care, 

are becoming a leading group in chronic pain management among VA patients (Bair et 

al., 2015; Schoneboom et al., 2016; Wiedemer et al., 2007). These expert clinicians are 

established as high-quality providers of chronic pain care who improve access to care 

while improving outcomes (Geurts-Laurant et al., 2004; Horrocks et al., 2002; 

Kaasalainen et al., 2015; Kaasalainen et al., 2016; Kleiner et al., 2016; Mundinger et al., 

2000). NPs provide care at over 90% of VA facilities (Huang et al., 2004) and the number 

of visits conducted by a NP is growing (Barnes et al., 2018). As both the VA and the 

private sector push towards greater use of non-opioid strategies, NPs may have a 

unique role to play as these providers frequently seek to implement multimodal 

approaches for their patients (Geisler et al., 2015; Kaasalainen et al., 2016).   

Despite the potential of NPs to contribute to improving chronic pain 

management, little is known about their pain management prescribing patterns. The 
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majority of literature to date is nested in emergency departments and inpatient settings, 

despite that up to 20% of patients in primary care receive opioid prescriptions 

(Daubresse et al., 2013). Furthermore, evidence on pain prescribing in primary care is 

mostly specific to physicians with no comparison to NPs or other non-physician 

providers (Onishi et al., 2017; Paulozzi et al., 2012; Provenzano et al., 2018; Prunuske et 

al., 2014; Roy et al., 2017; Tran et al., 2017; Weiner et al., 2018). The few studies that have 

examined NP pain prescribing patterns have found that, when compared to primary 

care physicians, NPs were equally or less likely to prescribe an opioid and more likely to 

prescribe non-opioid medication (Azad et al., 2019; Chen et al., 2016; Ladd et al., 2019; 

Muench et al., 2019; Roblin et al., 2017). Even this research, however, is limited. These 

studies examined providers of non-government health sector patients, whereas veterans 

have unique pain needs and higher rates of both chronic pain and opioid overdose 

(Bohnert et al., 2011; Gallagher, 2016) . Many such non-government sector studies have 

also been limited to a Medicare population. Medicare policy allows for physicians to bill 

for services provided by NPs and physician assistants (PA)s, and this “incident-to” 

billing is common and may hide the value care given by NPs and PAs (Centers for 

Medicare & Medicaid Services (CMS), 2018). In addition, these studies have been limited 

to opioid prescriptions with minimal emphasis on non-opioid strategies. Lastly, minimal 

evidence exists examining how patient characteristics, such as demographics and clinical 

factors, differentially influence provider groups’ prescribing practices (Fink et al., 2017). 
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As both the VA and the private sector seek to increase usage of such strategies, an 

understanding of how provider type and patient factors influence pain management 

strategies is critical to delivering effective, team-based chronic pain care. 

5.1.3 Purpose of the Study 

In both in the VA and in the private sector, NPs are taking on greater roles in 

primary care (Barnes et al., 2018; Dill et al., 2013; IOM, 2011a; Maier et al., 2016; Morgan 

et al., 2012; National Governors Association, 2012; Perloff et al., 2016; Stanik-Hutt et al., 

2013). As such, understanding the chronic pain prescribing patterns of these providers is 

critical to developing a primary care workforce that builds upon the strengths of each 

discipline and promotes multimodal, team-based pain care. Moreover, analyzing how 

patient characteristics differentially influence provider groups’ prescribing patterns is 

critical to understanding factors that may account for provider-type prescribing 

differences. To our knowledge, no study has examined chronic pain management 

strategies between provider groups in the VA, and no study has looked at influence of 

patient characteristics on provider groups’ prescribing in primary care.  

Therefore, the purpose of this study was to examine differences in chronic pain 

management strategies implemented by different types of primary care providers 

(PCPs) when treating adults with chronic pain, and to identify patient characteristics 

that influence PCPs chronic pain management decisions. Towards this goal, this study 

compared the prescription of opioid and non-opioid medications of three groups of 
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PCPs, namely primary care physicians (MDs), NPs, and PAs treating U.S. Military 

veterans with chronic pain in a VA facility. Patient-level factors included demographics 

and clinical characteristics. Chronic pain management strategies were determined by 

each provider group’s prescription of opioid and non-opioid medications. Pain 

management strategies were evaluated for the 12-month period October 2015-September 

2016. The specific aims of this study were to: 

AIM 1: Describe and compare provider group (MD, NP, and PA) differences in opioid 

and non-opioid medication prescription rates for VA patients with chronic pain. 

AIM 2: Identify and compare patient demographic and clinical characteristics associated 

with the prescription of opioid and non-opioid medications for VA patients with chronic 

pain by the three provider groups. 

5.1.4 Theoretical Framework 

Our study sought to understand the influence of primary care provider type 

(MD, NP, PA) on chronic pain management strategies for veterans. Moreover, we 

examined which demographics and clinical characteristics differentially influence 

provider groups’ chronic pain management strategies. Our framework (Figure 4), a 

modified version of the Donabedian structure-process-outcome model, guided this work 

by defining relationships between provider type, patient factors, and chronic pain 

prescriptions (Donabedian, 1988). The “structure” refers to attributes of the care setting. 

We define this as the type of primary care provider, the key factor in our study. The 
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“process” denotes the provider-patient interactions that occur during the provision of 

care. We modify this definition to include factors that influence the care provided, 

including demographics and clinical characteristics.  “Outcomes” refers to the effects of 

care on patient health. We modify this to be the outcomes of the visit, specifically 

prescriptions for chronic pain. Donabedian argues direct relationships between 

structure, process and outcomes, represented by direct arrows. As patient factors may 

differ across provider groups (Muench et al., 2019) a dotted line is shown to indicate an 

indirect relationship.  

 

Figure 4: VA Provider Prescribing Patterns Theoretical Framework 

5.2 Methodology 

5.2.1 Design 

A descriptive, correlational design was used for this study of PCPs and their 

adult patients with chronic pain treated at a VA primary care facility during FY 2016, 

defined by the VA is October 2015 through September 2016. This analysis focused on VA 
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patients with an assigned PCP at their primary VA facility who treated the patient for 

one or more of the following four chronic pain conditions: back pain, lower back pain, 

neck pain, or osteoarthritis. Each patient-provider summary record included the 

demographic and clinical characteristics of the patient and whether their assigned PCP 

was a MD, NP, or PA as well as information on opioid and non-opioid medications 

prescribed for the patient during FY 2016. 

Medication summary data for opioid and non-opioids prescriptions for each 

patient were derived from the specific medications, dosing, frequency, and duration 

prescribed by the patient’s assigned PCP as well as any other VA providers that the 

patient may have seen for chronic pain during FY 2016. More specifically, any opioid or 

non-opioid medication prescribed by a provider other than the assigned PCP were 

included in the summary since these providers are often acting on behalf of the assigned 

PCP. Thus, each patient-provider summary record detailed the patient’s assigned PCP 

group (MD, NP, or PA) and summary variables for the patient’s opioid and non-opioid 

prescription information for all episodes of care for chronic pain at the VA facility 

during FY 2016.  

Primary outcomes were whether the patient was prescribed (1) an opioid and (2) 

a non-opioid during the 12-months. An opioid medication was a prescription for one or 

more Schedule II opioids, as defined by the Drug Enforcement Administration (Drug 

Enforcement Administration, 2021). A non-opioid medication included one or more of 
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the following non-opioid classes: skeletal muscular relaxants, anti-depressants, anti-

convulsants, Acetaminophen, and NSAIDs. Among those prescribed an opioid during 

FY 2016, secondary outcomes included (1) prescription of a high morphine milligram 

equivalent (MME)/day dose, defined as an average daily opioid prescription of > 90 

MME/day, and (2) prescription of a long-term opioid, defined as opioid prescription of > 

90 days. 

5.2.2 Data Sources 

Data for this study was extracted from two sources: (1) the U.S Department of 

Veterans Affairs’ FY 2016 Survey of Healthcare Experience of Patients (SHEP) and (2) 

VA’s Corporate Data Warehouse (CDW). A de-identified patient ID number was used to 

link and merge patient and assigned PCP data from the SHEP and CDW databases. 

SHEP is a national effort by the VA to assess care quality. Surveys were mailed 

monthly to randomly selected veterans following a primary care visit. SHEP based its 

questions on the Consumer Assessment of Healthcare Providers and Systems (CAHPS), 

the national standard for care quality assessment. SHEP data included the patient’s 

assigned PCP, type of provider (MD, NP, or PA), and patient-level characteristics.  

The CDW is a national repository of clinical and administrative data from VA 

systems, including patient diagnoses, pharmacy data, and facility information. We 

utilized data from the outpatient domain to capture patient diagnoses, comorbidities, 

opioid and non-opioid prescriptions, and VA facility information.  



 

91 

5.2.3 Analysis Sample  

Patients were military veterans who were treated for chronic pain at a VA 

primary care facility during FY 2016. Patient inclusion criteria were: (1) military veteran; 

(2) age 18 or older; (3) an ICD-10 diagnosis code for at least one of the following: back 

pain, lower back pain, neck pain, or osteoarthritis; (4) assigned a PCP, who was either a 

MD, NP, or PA, who treated the patient for chronic pain at a VA primary care setting; 

and (5) received care for chronic pain from their assigned PCP during FY 2016. If it could 

not be determined whether the patient had an assigned PCP or whether the assigned 

PCP was an MD, NP, or PA, the patient was excluded from analyses.  

Among those who met inclusion criteria, any patient with a concurrent diagnosis 

of liver failure, renal failure, or any form of cancer were excluded because such 

conditions could increase the opioid or non-opioid rate and MME/day estimates. 

Further, given the aim of the study to assess the differential influence of clinical 

characteristics such as comorbidities across provider groups on prescribing patterns, 

records with missing comorbidity data were excluded. Finally, patient visits taking place 

in states that did not permit NPs or PAs to prescribe Schedule II medications in FY 2016 

were excluded. Excluded states were: Arkansas, Florida, Georgia, Missouri, Oklahoma, 

South Carolina, Texas, and West Virginia (American Academy of Physician Assistants, 

2016; American Association of Nurse Practitioners, 2020b).  
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The final analysis sample was comprised of 39,936 patients with chronic pain 

with an assigned PCP indicated (N=39,936 patient-provider summary records). The 

number of patient-provider summary records by PCP group was N=28,558 for MDs, N= 

8,395 for NPs, and 2,983 PAs. See Figure 5 for determination of the analysis sample. 

 

Figure 5: Determination of the analysis sample 

5.2.4 Measures 

Table 11 provides key study variables in each patient-provider summary record.  
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5.2.4.1 Provider Group 

The assigned PCP reported in SHEP for each patient was coded as a MD, NP, or 

PA.  When needed, the position title of the assigned PCP was used to determine the 

provider group.  

5.2.4.2 Patient Demographic and Clinical Characteristics 

Demographics included age at initial visit as well as self-reported sex, 

race/ethnicity, and education. Clinical characteristics included the number of 

comorbidities, the total number of chronic pain-related diagnoses, and the patient’s self-

reported health and mental health. Number of chronic pain diagnoses was determined 

based on how many of the four chronic pain diagnoses included in the study were 

present in each patient. Self-reported health and mental health were rated using Likert-

style scales, each measured by a single item question ranging from poor (1) to excellent 

(5) (Bastian et al., 2014). Comorbidities were determined using the Elixhauser 

comorbidity index (Elixhauser et al., 1998), which measures the presence of 31 

comorbidities (0=not present, 1=present) (van Walraven et al., 2009). This index was used 

to exclude patients with renal failure, liver failure, solid organ tumors, liquid tumors, 

and metastatic cancer from analyses. Total number of comorbidities for each patient was 

derived by summing the presence of each of the remaining 26 comorbidities.  
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5.2.4.3 Outcomes 

The primary outcomes were whether the provider prescribed an opioid and/or a 

non-opioid pain medication. We also assessed the specific type of non-opioid 

medications prescribed. Among those who were prescribed an opioid, we also 

examined: 1) prescription of a high daily opioid dose, defined as an average dose of > 90 

morphine milligram equivalents [MME]/day, and 2) long-term opioid prescriptions, 

defined as total prescription fills of > 90 days during FY 2016 (Drug Enforcement 

Administration, 2021).  

Table 11: Each Patient-Provider Summary Record for FY 2016: Key Study Measures 

Measures Description and Coding 
Primary Care Provider  
Provider group Patient’s assigned primary care provider (PCP) group: 1=MD, 2=NP,3= 

PA 
Patient Demographics  
Age  Age at initial visit: 1=18-40 years; 2=41-64 years, 3=65+ years 
Gender Self-identified gender:  0=Male, 1=Female 
Race/ethnicity Self-identified race/ethnicity: 1=White, non-Hispanic [NH]; 2=Black, 

NH; 3= Hispanic, 4=Other, NH 
Post-secondary education  Post-secondary education: 0=No, high school degree or less; 1=Any post 

high school education 
Patient Clinical 
Characteristics 

 

Total comorbidities Total number of Elixhauser comorbidities, except for exclusion 
comorbidities. Possible range of 0-26. 

Multiple chronic pain 
diagnoses 

Number of chronic pain diagnoses including upper back pain, lower 
back pain, neck pain, and/or osteoarthritis. Dichotomized as 0=one 
chronic pain diagnosis; 1=multiple chronic pain diagnoses 

General health status  Patient’s self-reported health status 0= Good, very good, or excellent; 
1=Fair or poor 

Mental health status Patient’s self-reported mental health status 0 =Good, very good, or 
excellent; 1=Fair or poor 

Primary Outcomes  
Opioid prescription Prescription of an opioid medication at any point during the 12-months: 

0=No, 1=Yes 
Opioid defined as any Schedule II medication (FDA, 2020) 
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5.2.5 Data Analysis 

Descriptive statistics were used to detail the patient characteristics and 

medication prescription outcomes for the total sample and by provider group. Non-

directional statistical tests were conducted using SAS 9.4.1 software (Cary, NC) with the 

level of significance set at 0.05 for each test. Clinical significance was examined using 

effect sizes and 95% confidence intervals (CIs).  

5.2.5.1 Patient Characteristics  

The demographic and clinical characteristics of the patients in the three provider 

groups were compared using chi-squares tests (alternatively, Fisher’s Exact Tests). When 

there was a significant overall effect of provider group, a posteriori pairwise contrasts 

were conducted to further examine provider group difference in patient characteristics.  

Non-Opioid prescription Prescription of a non-opioid medication at any point during the 12-
months: 0=No, 1=Yes 

Opioid Prescription 
Outcomes 

 

Total MME  Total number of MMEs prescribed to the patient during the 12-months 
Opioid days Number of days for which the patient was prescribed an opioid during 

the 12-months 
Average MME/Day Average MME per day during the 12-months; Calculated by dividing 

total MME by opioid days 
High MME/day dose Average opioid dose > 90 MME/day during the 12-months: 0=no, 1=yes 
Long-term opioid prescription Prescribed an opioid for > 90 days during the 12-months: 0=no, 1=yes 
Non-opioid Prescription 
Outcomes 

 

NSAID medication Prescribed during the 12-months: 0=No, 1= Yes 
Acetaminophen Prescribed during the 12-months: 0=No, 1= Yes 
Anti-convulsant medication Prescribed during the 12-months: 0=No, 1= Yes 
Anti-depressant medication Prescribed during the 12-months: 0=No, 1= Yes 

Skeletal muscular relaxant Prescribed during the 12-months: 0=No, 1= Yes 
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5.2.5.2 Aim 1 Analysis 

This aim of this analysis was to describe and compare provider group (MD, NP, 

and PA) differences in opioid and non-opioid mediation prescription rates for VA 

patients with chronic pain. Bivariate logistic regression was used to test for provider 

group differences in the prescription of: (1) an opioid and (2) a non-opioid during the 12-

month period. For each bivariate model, a posteriori pairwise contrasts were performed 

when there was a significant provider group effect. Odds ratios (ORs) and their 95% CIs 

for each pairwise contrast were estimated to address the clinical significance of each 

pairwise group comparison.  

As a supplemental analysis, bivariate logistic regression models were also 

employed to compare provider group differences in specific non-opioid prescribed for 

all patients in the sample. Among those patients who were prescribed an opioid, the 

provider groups were also compared with regard to average MME/day, opioid days, 

high MME/day dose, and long-term opioid prescriptions. Non-parametric Kruskal-

Wallis tests were to test for provider group differences in the average MME/day and 

opioid days due to the severe skewness of the outcomes, while logistic regression was 

applied to test for provider group differences in the prescription of high MME/day dose 

and long-term opioid prescriptions. When the effect of provider group was significant, a 

posteriori pairwise contrasts performed to further examine between-group differences. 
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5.2.5.3 Aim 2 Analysis 

The aim was to identify and compare patient demographic and clinical 

characteristics associated with the prescription of opioid and non-opioid mediations for 

VA patients with chronic pain by the three provider groups. Multivariable logistic 

regression covarying for patient demographic and clinical characteristics was used to 

test for provider group differences in the prescription of: (1) an opioid and (2) a non-

opioid. The initial full multivariable regression models for each medication outcome 

included provider group, eight covariates, and their two-way interactions with provider 

group.  Patient characteristics included as covariates were four demographics (age, 

race/ethnicity, education, gender) and four clinical factors (general health status, mental 

health status, multiple chronic pain diagnoses, total number of comorbidities) due to 

their potential impact on the opioid and non-opioid prescription rates.  

For each covariate-adjusted model, a manual interactive backward elimination 

method was applied to reduce the initial full models to a final model that included 

provider group, the eight covariates, and any covariate-provider group interaction 

effects significant at the 0.05 level.  For each final covariate-adjusted model, a posteriori 

pairwise contrasts were performed when a main and/or interaction effect was significant 

at the 0.05 level. Adjusted odds ratios (aORs) and their 95% CIs for each pairwise 

contrast were estimated to address the clinical significance of each explanatory variable 

in each final model.  
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5.2.5.4 Statistical Power 

The total sample of 39,936 along with the large sample size per provider group 

(MD: N=28,558; NP: N=8,395 for NPs, and PA: 2,983) yielded at least 90% statistical 

power assuming small to medium effects with significance set at 0.05 per test for the 

bivariate analyses to compare the provider groups on the primary outcomes as well as 

the covariate-adjusted models to examine the influence of provider group, patient 

characteristics, and their interaction with provider group on these same outcomes. 

5.3 Findings 

5.3.1 Patient Characteristics 

The majority of the of 39,936 military veterans in the total sample were age 65+ 

(57.1%), non-Hispanic (NH) white (75.9%), male (92.8%), and had at least some 

postsecondary education (58.2%). Lower-back pain was the most common chronic pain 

diagnosis (53.4%), followed by osteoarthritis (41.1%), neck pain (23.2%), and general 

back pain (15.3%). Notably, 26.7% had two or more pain diagnoses, 44% reported fair or 

poor health, 36% experienced fair or poor mental health, and 80% had multiple 

comorbidities. No patients had zero comorbidities. 

Tables 12 and 13 describe and compare the primary care provider groups with 

regard to the characteristics of the patients for whom they were the assigned primary 

care provider. The patient characteristics for which the provider groups significantly 

differed were (1) age, (2) gender, (3) race/ethnicity, (4) postsecondary education, (5) 
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upper back pain, (6) lower back pain, (7) osteoarthritis, (8) self-reported health status, (9) 

self-reported mental health status, and (10) total comorbidities (all p < 0.05). Among the 

26 Elixhauser comorbidities, significant provider-group differences were found for (1) 

congestive heart failure, (2) uncomplicated hypertension, (3) hypothyroidism; (4) drug 

abuse; and (5) psychosis (all p < 0.05). 
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Table 12: Patient Characteristics (N=39,936) 

N=Data available; *Separate analysis per chronic pain diagnosis (dx) since more than one diagnosis may apply; **All patients 
had at least one comorbidity; Self-reported health status and mental health status. The sign > or < indicates a pairwise contrast 
significant at the 0.05 level, while the sign = indicates no significant difference. 

 

 

Characteristic MD 

N = 28,558 

n (%) 

NP 

N = 8,395 

n (%) 

PA 

N = 2,983 

n (%) 

p-value A posteriori 

Pairwise 
Contrasts 

Age Category    0.0002  

      18-40 years 814 (2.9%) 291 (3.5%) 118 (4.0%)   

      40-64 years 11312 (39.6%) 3422 (40.8%) 1184 (39.7%)   

      65+ years 16432 (57.5%) 4682 (55.8%) 1681 (56.4%)  MD > (NP=PA) 

Female Gender 1867 (6.5%) 823 (9.8%) 190 (6.4%) < 0.0001 NP > (MD = PA) 

Race/Ethnicity    < 0.0001  

      White, NH 21336 (74.7%) 6533 (77.8%) 2451 (82.2%)  PA > NP > MD 

      Black, NH 3639 (12.7%) 923 (11.0%) 214 (7.2%)   

      Hispanic 1466 (5.1%) 318 (3.8%) 93 (3.1%)   

      Other, NH 2117 (7.4%) 621 (7.4%) 225 (7.5%)   

Postsecondary Education*** 16598 (58.8%) 4710 (56.85) 1655 (56.2%) 0.0003 MD > (NP = PA) 

Chronic Pain Dx*      

      Neck pain 6645 (22.9%) 1971 (23.5%) 666 (22.3%) 0.3763  

      Upper back pain 4291 (15.0%) 1363 (16.2%) 468 (15.7%) 0.0219 (NP > MD) = PA 

      Lower back pain 15331 (53.7%) 4493 (53.5%) 1512 (50.7%) 0.0075 (MD = NP) > PA 

      Osteoarthritis 11765 (41.2%) 3321 (39.6%) 1318 (44.2%) < 0.0001 PA > MD > NP 

Multiple Chronic Pain Dx 7667 (26.9%) 2243 (26.7%) 785 (26.3%) 0.8148  

Health Status***    0.0010  

      Good, very good, excellent 15386 (55.1%) 4604 (59.1%) 1718 (58.8%)   

      Fair or poor 12551 (44.9%) 3631 (44.1%) 1215 (41.4%)  MD > (NP = PA) 

Mental Health Status***    < 0.0001  

     Good, very good, excellent 17670 (63.1%) 5333 (64.8%) 1956 (66.6%)   

     Fair or poor 10355 (37.0%) 2903 (35.3%) 979 (33.4%)  MD > (NP = PA) 

Total comorbidities    0.0424  

      1 comorbidity** 5733 (20.1%) 1619 (19.3%) 637 (21.4%)   

      2 to 4   17951 (62.9%) 5259 (62.6%) 1852 (62.1%)   

      5 or more 4874 (17.1%) 1517 (18.1%) 494 (16.6%)  NP > (MD = PA) 
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Table 13: Presence of Elixhauser Comorbidities (N=39,936) 

N=39,936 data available per comorbidity; Fisher’s Exact Test used when n < 5; Peptic ulcer disease excludes 
bleeding; RA = Rheumatoid arthritis; The sign > or < indicates a pairwise contrast significant at the 0.05 level, while 
= indicates no significant difference. 

In summary, results from a posteriori pairwise contrasts indicated the following 

differences (Table 14): MDs were most likely to have patients who were 65+ and non-

 

Comorbidity 

MD 

N = 28,558 

n (%) 

NP 

N = 8,395 

n (%) 

PA 

N = 2,983 

n (%) 

p-value A posterori 

Pairwise 
Contrasts 

Congestive heart failure 1582 (5.5%) 526 (6.3%) 153 (5.1%) 0.0173 NP > (MD = PA) 

Cardiac arrhythmias 4151 (14.5%) 1273 (15.2%) 411 (13.8%) 0.1462  

Valvular disease 1020 (3.6%) 311 (3.7%) 99 (3.3%) 0.6149  

Pulmonary circulation 
disorders 

514 (1.8%) 141 (1.7%) 50 (1.7%) 0.7086  

Peripheral vascular disorders 2592 (9.1%) 787 (9.4%) 260 (8.7%) 0.5200  

Hypertension, uncomplicated 20272 (71.0%) 5866 (69.9%) 2052 (68.8%) 0.0118 MD > (NP = PA) 

Hypertension, complicated 167 (0.6%) 36 (0.4%) 12 (0.4%) 0.1312  

Paralysis 312 (1.1%) 97 (1.2%) 37 (1.2%) 0.7123  

Other neurological disorders 1237 (4.3%) 389 (4.6%) 118 (4.0%) 0.2562  

Chronic pulmonary disease 6692 (23.4%) 2062 (24.6%) 716 (24.0%) 0.0943  

Diabetes, uncomplicated 9709 (34.0%) 2871 (34.2%) 976 (32.7%) 0.3203  

Diabetes, complicated 3155 (11.1%) 891 (10.6%) 335 (11.2%) 0.4780  

Hypothyroidism 2639 (9.2%) 864 (10.3%) 305 (10.2%) 0.0065 (NP > MD) = PA 

Peptic ulcer disease 308 (1.1%) 110 (1.3%) 44 (1.5%) 0.0523  

HIV/AIDS 73 (0.3%) 14 (0.2%) 2 (0.1%) 0.0544  

RA/collagen vascular diseases 1172 (4.1%) 372 (4.4%) 106 (3.6%) 0.1067  

Coagulopathy 405 (1.4%) 101 (1.2%) 40 (1.3%) 0.3260  

Obesity 8043 (28.2%) 2416 (28.8%) 833 (28.0%) 0.4950  

Weight loss 616 (2.2%) 218 (2.6%) 70 (2.4%) 0.0558  

Fluid/electrolyte disorders 1214 (4.3%) 394 (4.7%) 113 (3.8%) 0.0742  

Blood loss anemia 99 (0.4%) 22 (0.3%) 7 (0.2%) 0.3333  

Deficiency anemia 786 (2.8%) 213 (2.5%) 77 (2.6%) 0.5216  

Alcohol abuse 2689 (9.4%) 820 (9.8%) 288 (9.7%) 0.5503  

Drug abuse 1821 (6.4%) 481 (5.7%) 155 (5.2%) 0.0074 MD > (NP = PA) 

Psychoses 1198 (4.2%) 372 (4.4%) 96 (3.2%) 0.0163 (MD = NP) > PA 

Depression 12883 (45.1%) 3882 (46.2%) 1319 (44.2%) 0.0898  
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white (NH Black, Hispanic, and NH other) as well as patients with postsecondary 

education, fair or poor health, fair or poor mental health, hypertension, and drug abuse. 

NPs were more likely to care for female patients and patients with upper back pain, 

congestive heart failure, hypothyroidism, and 5+ comorbidities. Compared to PAs, MDs 

and NP were more likely to care for patients with lower back pain and psychoses. PAs 

were most likely to care for patients who were NH white and who had osteoarthritis. 

Although significant, very small effect sizes (e.g., 1-4% differences) were observed for 

many differences reported. 

Table 14: Summary of Provider-Group Differences in Patient Characteristics 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Note: √ = denoted group is significantly greater than other 2 groups, except where √√ present. √√=denoted group is 
significantly greater than other 2 groups, and √=denoted group is significantly greater than unchecked group.  

Characteristics 
MD 

N = 28,558 

NP 

N = 8,395 

PA 

N = 2,983 

Demographics    

Age 65+ Ö   

Female gender  Ö  

NH White   Ö ÖÖ 

Postsecondary education Ö   

Clinical     

Upper back pain  Ö  

Lower back pain Ö Ö  

Osteoarthritis Ö  ÖÖ 

Fair or poor health status Ö   

Fair or poor mental health status Ö   

5 or more comorbidities  Ö  

Congestive heart failure  Ö  

Hypertension (uncomplicated)  Ö   

Hypothyroidism   Ö  

Drug abuse Ö   

Psychoses Ö Ö  
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5.3.2 Aim 1 – Opioid and Non-Opioid Prescriptions 

Table 15 displays the prescription rates for opioid and non-opioid medications, 

including each non-opioid class. For the total sample, 55.0% of the patients received at 

least one opioid prescription, while 83.8% of the patients were prescribed at least one 

non-opioid. There was a statistically significant provider group difference for opioids, 

non-opioids, and acetaminophen prescription rates (all p < 0.0001), but not for anti-

convulsants, anti-depressants, muscular relaxants, or NSAIDS (all p > 0.05).   

Table 15: Opioid and Non-opioid Prescription Rates (N = 39,936) 

Prescription Outcome 

 

Total Sample 

N = 39,936 

n (%) 

MD 

N = 28,558 

n (%) 

NP 

N = 8,395 

n (%) 

PA 

N = 2,983 

n (%) 

p-value 

Opioid 21958 (55.0%) 15940 (55.8%) 4466 (53.2%) 1552 (52.0%) < 0.0001 

Non-opioid 33449 (83.8%) 24029 (84.1%) 6997 (83.4%) 2423 (81.2%) 0.0001 

     Acetaminophen 17536 (43.9%) 12783 (44.8%) 3529 (42.0%) 1224 (41.0%) < 0.0001 

     Anti-convulsants 13723 (34.4%) 9838 (34.5%) 2917 (34.8%) 968 (32.5%) 0.0647 

      Anti-depressants 17988 (45.0%) 12857 (45.0%) 3831 (45.6%) 1300 (43.6%) 0.1530 

      Muscular relaxants 10754 (26.9%) 7725 (27.1%) 2224 (26.5%) 805 (27.0%) 0.5989 

      NSAIDs 18354 (46.0%) 13166 (46.1%) 3815 (45.4%) 1373 (46.0%) 0.5654 

p-value for Wald chi-square test from logistic regression examining association between provider-group and each 
outcome. 

Table 16 presents the pairwise comparisons of the provider groups for the 

opioids, non-opioids, and acetaminophen prescriptions. Interestingly, NPs did not differ 

from PAs with regard to any of these prescription rates (all p > 0.05). MDs had 

significantly higher opioid prescription rate when compared to NPs (55.8% vs 53.8%, 

OR=1.11, p < 0.0001) and PAs (55.8% vs 52.0%, OR=1.09, p < 0.0001).  MDs also had 
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significantly higher non-opioid prescription rate compared to PAs (84.1% vs. 81.2%, 

OR=1.09, p=0.0001); however, MDs did not differ from NPs (84.1% vs. 83.4%, OR=1.06, 

p=0.0815). Finally, MDs also had significantly higher acetaminophen prescription rate 

compared to NPs (44.8% vs. 42.0%, OR=1.12, p < 0.0001) and PAs (44.8% vs. 41.0%, 

OR=1.09, p < 0.0001). Effect sizes for all statistically significant differences were very 

small (OR < 1.44), however.    

Table 16: Opioid and Non-opioid Prescriptions: Bivariate Logistic Regression Results           
(N = 39,936) 

Prescription outcomes with a significant provider group effect: OR = odds ratio; CI = confidence interval; The sign > or < 
indicates a pairwise contrast significant at the 0.05 level, while the sign = indicates no significant difference. OR effect size 
cutoffs: small=1.44; medium=2.47, large=4.25 

 
Table 17 presents descriptive statistics for average MME/day and opioid days 

among patients prescribed an opioid. Provider groups did not significantly differ on 

average MME/day (p=0.2479) or total number of opioid days (p=0.4142). Nor did the 

Outcome 

 

Explanatory 
Variable 

Wald X2 df p-value OR OR 95% CI A posteriori 
Pairwise 
Contrasts 

Opioid Provider group 29.3 2 < 0.0001   MD > (NP = PA) 

       MD vs. NP   < 0.0001 1.11 1.06, 1.17  

       MD vs. PA   < 0.0001 1.09 1.06, 1.13  

       NP vs. PA   0.3143 0.98 0.94-1.02  

Non-opioid Provider group 18.1 2 0.0001   (MD > PA) = NP 

       MD vs. NP   0.0815 1.06 0.99, 1.13  

       MD vs. PA   < 0.0001 1.09 1.05, 1.14  

       NP vs. PA   0.2553 1.02 0.98, 1.08  

Acetaminophen Provider group 30.4 2 < 0.0001   MD > (NP = PA) 

       MD vs. NP   < 0.0001 1.12 1.06, 1.17  

       MD vs. PA   < 0.0001 1.09 1.06, 1.13  

       NP vs. PA   0.2384 0.98 0.94, 1.02  
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provider groups differ in terms of percentage of patients receiving a high MME/day 

(p=0.5940) or receiving long-term opioids (p=0.9896). 

Table 17: Opioid Dosing and Duration for Patients Prescribed an Opioid (N=21,958) 

Opioid Prescriptions Total Sample 

N = 21,958 

MD 

N = 15,940 

NP 

N = 4,466 

PA 

N = 1,552 

p-value 

Average MME/day     0.2479 

     Median 22.4 22.4 22.0 22.5  

     25th, 75th percentile 15.0, 39.4 15.0, 39.9 15.0, 37.8 15.1, 38.9  

     Minimum, maximum 1.6, 1930.6 2.3, 1626.4 1.6, 1496.5 2.1, 1930.6  

Opioid Days     0.4142 

     Median 152.0 151.0 151.0 158.0  

     25th, 75th percentile 34.0, 318.0 35.0, 320.0 33.0, 312.0 30.0, 317.5  

     Minimum, maximum 1.0, 365.0 1.0, 365.0 1.0, 365.0 2.0, 365.0  

High MME/day Dose      

     n (%)  1693 (7.7%) 1247 (7.8%) 331 (7.4%) 115 (7.4%) 0.5940 

Long-Term Opioid      

     n (%) 11349 (51.7%) 8234 (51.7%) 2311 (51.8%) 804 (51.8%) 0.9896 

High MME/day dose=Average dose > 90 MME/day; Long-term opioid=Prescribed an opioid for > 90 days; Kruskal-
Wallis tests used to compare provider group differences in ranks for average MME/day and opioid days due to severe 
skewness; Logistic regression used to test for provider group differences in the probability of high MME/day dose and 
long-term opioid prescriptions. 

5.3.3 Aim 2 – Opioid and Non-Opioid Prescriptions 

The initial multivariable logistic regression model for the opioid and non-opioid 

outcomes included provider group, eight patient characteristics as covariates, and their 

interaction with provider group. Using a manual iterative backward elimination 

method, each initial model was reduced to a final covariate-adjusted model that 

examined provider group, the eight patient characteristics, and any interactions 

significant at the 0.05 level.   
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The final covariate-adjusted model for opioid and non-opioid prescriptions are 

presented in Tables 18 and 19, respectively. None of the group-by-covariate interactions 

were significant at the 0.05. Hence, the final model for each outcome included provider 

group and the eight patient characteristics regardless of statistical significance.  After 

covarying for patient characteristics, provider group was continued to be significantly 

related to the opioid and non-opioid outcomes (both p < 0.0001). The covariate-adjusted 

pattern of results for the opioids was similar to the results without covariates in the 

model. MDs had a significantly higher opioid rate when compared to NPs (aOR=1.1, p < 

0.0001) and PAs (aOR=1.2, p=0.0002).  For non-opioids, the covariate-adjusted patterns of 

results in that MDs had significantly higher non-opioid rate compared to PAs (aOR=1.2, 

p=0.0007) as well as NPs (aOR=1.08, p=0.0236). As before, the NPs and PAs did not 

significantly differ (both p > 0.05). 
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Table 18: Opioid Prescriptions:  Final Covariate-Adjusted Logistic Regression 
Model (N=38,626) 

Explanatory Variables aOR aOR 95% 
CI 

p-value A posteriori 
Pairwise 
Contrasts 

Provider group   <0.0001 MD > (NP = PA) 

     MD vs NP  1.128 1.072, 1.187 <.0001  

     MD vs PA  1.163 1.075, 1.258 0.0002  

     NP vs PA  1.031 0.945, 1.124 0.4965  

Age, in years   <0.0001 41-64 > (65+ = 18-40) 

     41-64 vs. 18-40  1.598 1.413, 1.806 <0.0001  

     41-64 vs 65+  1.456 1.393, 1.523 <0.0001  

     65+ vs. 18-40  1.097 0.970, 1.241 0.1406  

Race/ethnicity   <0.0001  

     NH White vs NH Black  1.164 1.090, 1.242 <0.0001 NHW > (NHB = H = 
NHO) 

     NH White vs. Hispanic 1.201 1.088, 1.325 0.0003  

     NH White vs. NH Other 1.083 1.000, 1.172 0.0488  

     NH Black vs Hispanic 1.032 0.922, 1.155 0.5874  

     NH Black vs NH Other 0.931 0.845, 1.025 0.1458  

     NH Other vs Hispanic 1.109 0.982, 1.252 0.0970  

No post-secondary education 1.054 1.010, 1.099 0.0165 None > Any 

     Any post-secondary education     

Female Gender 0.992 0.914, 1.078 0.8539  

     Male     

Fair or poor health 1.579 1.507, 1.653 <0.0001 Fair/Poor > G/VG/E 

   Good, very good, or excellent     

Fair or poor mental health 0.991 0.944, 1.039 0.6995  

   Good, very good, or excellent     

Multiple chronic pain diagnoses 1.872 1.785, 1.964 <0.0001 Multiple > One 

One chronic pain diagnosis     

Number of comorbidities   <0.0001 5+ > 2-4 > 1 

     2-4 vs 1 1.179 1.118, 1.243 <0.0001  

     2-4 vs 5+ 0.767 0.724, 0.813 <0.0001  

     5+ vs. 1  1.563 1.432, 1.648 <0.0001  

aOR=adjusted odds ratio; CI=Confidence Interval; aOR effect size cutoffs: small=1.44; medium=2.47, large=4.25; ref = 
reference group. 
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Table 19: Non-Opioid Prescriptions:  Final Covariate-Adjusted Logistic 
Regression Model  (N=38,626) 

Explanatory Variables aOR aOR 95% 
CI 

p-value A posteriori 
Pairwise 
Contrasts 

Provider group   0.0007 MD > (NP = PA) 

     MD vs NP  1.084 1.011, 1.162 0.0236  

     MD vs PA  1.196 1.079, 1.326 0.0007  

     NP vs PA  1.103 0.984, 1.238 0.0936  

Age, in years   <0.0001 (18-40 = 41-64) > 65+ 

     41-64 vs. 18-40  0.822 0.658, 1.027 0.0844  

     41-64 vs 65+  2.205 2.065, 2.356 <0.0001  

     65+ vs. 18-40  0.373 0.299, 0.465 <0.0001  

Race/ethnicity   <0.0001  

     NH White vs NH Black  0.732 0.658, 0.814 <0.0001 NHB > (NHW = H = 
NHO) 

     NH White vs. Hispanic  0.903 0.779, 1.047 0.1755  

     NH White vs. NH Other  1.058 0.952, 1.176 0.2980  

     NH Black vs Hispanic  1.234 1.035, 1.470 0.0190  

     NH Black vs NH Other  1.445 1.253, 1.667 <0.0001  

     NH Other vs Hispanic  0.854 0.716, 1.018 0.0778  

No post-secondary education 1.012 0.955, 1.072 0.6954  

     Any post-secondary education      

Female Gender 1.269 1.109, 1.452 0.0005 Female > Male 

     Male      

Fair or poor general health 1.359 1.273, 1.451 <0.0001 Fair/Poor > G/VG/E 

    Good, very good, or excellent      

Fair or poor mental health 1.417 1.326, 1.515 <0.0001  

    Good, very good, or excellent      

Multiple chronic pain diagnoses 2.106 1.951, 2.273 <0.0001 Multiple > One 

     One chronic pain diagnosis      

Number of comorbidities   <0.0001 5+ > 2-4 > 1 

     2-4 vs 1  1.417 1.326, 1.515 <0.0001  

     2-4 vs 5+  0.546 0.496, 0.599 <0.0001  

     5+ vs. 1  2.598 2.339, 2.886 <0.0001  

aOR=adjusted odds ratio; 95% CI=95% Confidence Interval; ref = reference; aOR effect size cutoffs: small=1.44; 
medium=2.47, large=4.25; NHB =Non-Hispanic Black, NHW=Non-Hispanic White; H=Hispanic/Latinx; NHO=Non-
Hispanic Other 
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In terms of patient characteristics, the following significant associations were 

observed in the covariate-adjusted models (Tables 18 and 19). The odds of an opioid 

prescription were higher in the age 41-64 group relative to the age 18-40 group and age 

65 or older group (both p < 0.0001). The age relationship was different for non-opioid 

prescriptions in that the age 18-40 and age 41-64 groups did not differ, but both had 

higher odds of a non-opioid prescription than the age 65 or older group (both p < 

0.0001). Both age groups had 2.2 or greater odds of a non- opioid prescription when 

compared to the age 65 or older group (OR=1/0.373=2.7 and aOR=2.2, respectively). Non-

Hispanic white patients had higher odds of an opioid prescription (all p < 0.0500), while 

Non-Hispanic black patients had higher odds of a non-opioid prescription (all p < 

0.0200) relative to other race/ethnicity groups. Patients with no secondary education had 

higher odds of an opioid prescription only (p=0.0165), but this was not the case for non-

opioids (p=0.6954). Gender was not related to opioid prescriptions (p=0.8539); however, 

females had higher odds of a non-opioid prescription (p=0.0005).  

Clinical characteristics associated with higher odds of opioid prescription and 

non-opioids were poor/fair general health (both p < 0.0001), multiple chronic pain 

conditions (both p < 0.0001), and five or more comorbidities (both p < 0.0001). Fair/poor 

mental health was not associated with opioid prescriptions (p=0.6995) but was 

associated with higher odds of non-opioid prescriptions (p < 0.0001). 
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5.4 Discussion 

5.4.1 Summary of Findings 

This study compared the opioid and non-opioid prescribing patterns of primary 

care physicians, NPs, and PAs in the VA system for patients with chronic pain. Findings 

suggest that physicians are significantly more likely to prescribe opioid medications as 

well as non-opioid medications. The prescription rates for three provider groups, 

however, differed only slightly with very small effect sizes observed. Statistical 

significance in the context of these weak effect sizes may be attributed to the large 

sample sizes that yielded over 90% statistical power. Thus, the differences in opioid and 

non-opioid prescribing patterns between primary care physicians, NPs, and PAs in the 

VA system for patients with chronic pain may have limited clinical import. 

The results of this study also found no differences in the patient’s average 

MME/day, total number of prescribed opioid days, percentage of patients on a high-

dose MME, and percentage of patients on a long-term opioid between provider groups. 

These findings are in contrast to previous work, which has found that NPs are more 

likely to prescribe high-dose MMEs and longer-term opioid prescription compared to 

physicians (Ellenbogen & Segal, 2020; Meadows et al., 2020; Muench et al., 2019).    

In terms of a patient’s average MME/day, the median value and interquartile 

range for each provider group was well within guidelines from the CDC, which 

consider high-dose opioids to be > 90 MME/day (Centers for Disease Control and 
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Prevention, 2016). Furthermore, the median number of days in the year for which an 

opioid was prescribed across all three provider groups was 152, with MDs and NPs each 

having a median of 151 days and PAs having a median of 158 days. This may indicate 

that primary care providers across the VA are frequently managing chronic pain for an 

extended period of time and are doing so within recommended dosing guidelines.   

Interestingly, the physicians, NPs, and PAs varied in their patient profiles. The 

provider groups significantly differed on a number of patient demographic and clinical 

characteristics, specifically age, gender, race/ethnicity, educational attainment, chronic 

pain diagnosis, general health status, and mental health status, and number of 

comorbidities. Although provider group differences in the distribution of these 

characteristics were observed, the provider groups differed by only 1-4% with regard to 

these patient characteristics.  

Finally, the study sought to better understand the differential impact of these 

patient characteristics on the provider groups’ prescribing patterns. The results indicate 

that none of the patient characteristics considered had a moderating effect on the 

providers’ prescribing patterns. Although several characteristics were associated with an 

increased probability of being prescribing an opioid and non-opioid medication, the 

findings suggest that the impact of these characteristics on chronic pain prescribing 

patterns did not differ across provider groups.  
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5.4.2 Implications for Policy, Practice, and Education 

 This work has important implications for workforce development and primary 

care delivery within both the VA system and the private sector. In 2016, the VA passed 

federal guidance giving NPs full practice authority without legally required oversight 

by a physician (Department of Veterans Affairs, 2016). However, controlled substance 

prescribing authority for NPs in the VA is still determined by state law, and the 14 states 

excluded from this study are those in which NPs do not have legal authority to prescribe 

opioid medications. One reason for these legislative restrictions may be the concern that 

NPs will overprescribe opioid medications, thus further contributing to the opioid 

epidemic (Myers & Alliman, 2018). However, the findings of this study indicate that NPs 

and PAs may be slightly less likely to prescribe opioids to VA primary care patients with 

chronic pain than their physician counterparts. As a result, these legislative measures 

may not have the intended effect of addressing opioid overprescribing and may be more 

restrictive than beneficial to VA patients seeking chronic pain treatment. 

 In terms of clinical practice, it is important to note that this study demonstrated 

no evidence of opioid overprescribing by any provider group. For all three groups, the 

median for the average daily MME were well within clinical guidelines suggesting < 90 

MME/day, and all three groups had low (<8%) percentages of patients with an average 

dose > 90 MME. Rather, these findings build on previous evidence supporting a team-

based approach to primary care, incorporating the strengths of each provider (Buerhaus 
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et al., 2018). This is especially true as NPs and PAs continue to enter the primary care 

workforce at higher rates than physician providers, and as the complexity of patients 

treated in the primary care setting continues to increase (Bodenheimer & Bauer, 2016). 

Medical and nursing school faculty may use these findings to hold interdisciplinary 

conversations on team-based pain management, and the strengths that each provider 

type may contribute. 

5.4.3 Role of Patient Characteristics 

 The prescription of opioid and non-opioid medications among the providers 

groups was not differentially impacted by patient characteristics. Several characteristics, 

however, were significantly associated with the prescription of opioid and non-opioid 

medications regardless of provider group in the covariate-adjusted analyses. Some of 

these patterns make intrinsic sense – for example, patients with five or more 

comorbidities and multiple chronic pain diagnoses were more likely to receive an opioid 

and a non-opioid prescription.  

A number of findings indicating an association between a specific patient 

characteristics and provider prescribing patterns warrant further discussion and 

research. For example, non-Hispanic white patients are more likely to receive an opioid 

prescription, while non-Hispanic black patients are more likely to receive a non-opioid 

prescription. Evidence suggests that implicit bias by providers, including false beliefs 

that black patients are less susceptible to chronic pain than white patients, is associated 
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with fewer opioid prescriptions for black patients compared to white patients with 

similar diagnoses and clinical backgrounds (Hirsh et al., 2020; Hoffman et al., 2016; 

Meghani et al., 2012). The causes of higher opioid prescribing to white patients including 

implicit bias should be addressed in future research and interventions, as well as in 

clinical education. 

 Patients with lower education attainment were more likely to be prescribed an 

opioid, but this was not the case for non-opioids. Further, patients with fair or poor 

health were more likely to receive an opioid and a non-opioid prescription. Potential 

reasons for these prescribing patterns should be explored further but may include that 

job prospects for lower-educated people tend to be in skilled or unskilled labor positions 

or other settings that increase the likelihood for workplace injuries (Ho, 2017). 

Individuals with lower education and fair/poor heath may also live in rural, under-

resourced areas where education, economic, and health resources may be less accessible. 

 Patients in the 41-64 years age group were more likely to receive an opioid 

prescription relative to those who were younger or older; whereas both those age 18-40 

and age 41-64 years were more likely to be prescribed non-opioids relative to older 

adults, age 65 or older. That is, older adults were less likely to receive a non-opioid 

prescription. These findings may again be potentially attributable to the facts adults 

under age 65 are of working age and, thus, may be susceptible to workplace injuries 

(Ho, 2017). Given that older patients simultaneously experience higher rates of chronic 
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pain and are at highest risk for opioid-related adverse events, non-opioid chronic pain 

management strategies for these patients should be further explored (Campbell et al., 

2010; Rose et al., 2019; Saunders et al., 2010). 

 Reporting one’s mental health as fair or poor was not related to opioid 

prescriptions, but was associated with non-opioid prescriptions, likely due to the fact 

that one of the non-opioid medication classes was anti-depressants. Several national 

guidelines for chronic pain management emphasize the role of mental health care in 

treating chronic pain (Centers for Disease Control and Prevention, 2016; Department of 

Veterans Affairs & Department of Defense, 2017; IOM, 2011b). Previous evidence in non-

governmental healthcare data has found that poorer mental health was associated with 

higher opioid prescription rates. It is unclear why this association exists in non-

governmental healthcare but not in the VA but may reflect the fact that VA primary care 

providers are treating a population known to be at higher risk for mental distress. 

 Finally, while gender was not significantly related to opioid prescriptions, female 

patients were had a higher probability of a non-opioid prescription. The mechanisms of 

this are unclear but may be related to evidence that women may be more likely to report 

pain than men, may become dependent on prescription opioids more quickly than men, 

and have higher rates of certain painful conditions such as back pain and migraines 

(Food and Drug Administration, 2019). This finding is in contrast to previous evidence 

suggesting that women have higher rates of opioid use (Serdarevic et al., 2017). More 
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studies examining gender differences in utilization of opioid and non-opioid 

mechanisms for chronic pain are warranted. 

 Our findings suggest that the aforementioned patient characteristics may impact 

a patient’s odds of receiving an opioid or non-opioid prescription regardless of type of 

primary care provider managing the patient’s chronic pain. As a result, interventions 

and policy efforts to address the opioid epidemic and provide effective chronic pain 

relief should focus more so on patient-level characteristics, as well as provider biases 

that impact prescription types. 

5.4.4 Limitations and Opportunities for Future Research 

This study had numerous strengths and important limitations. To the authors’ 

knowledge, this study is the first to identify the opioid and non-opioid prescribing 

patterns among primary care physicians, NPs, and PAs for chronic pain patients in the 

VA system. Unlike other studies, this study was limited only to primary care providers 

was not limited by incident-to billing as is present in Medicare data, and accounted for 

important patient demographic and clinical characteristics including a patient’s physical 

and mental health status. However, we were not able to assess the non-pharmacologic 

practice patterns among providers, such as referrals to physical therapy, acupuncture, or 

other non-pharmacologic approaches to chronic pain. Guidelines from the National 

Academy of Medicine, the Centers for Disease Control, and the VA strongly encourage 

the use of non-pharmacologic therapies in addition to medication in order to provide 
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effective, multi-modal chronic pain relief that is not solely reliant on opioids. 

Furthermore, the study did not include geographic variables, such as measures of 

rurality, which could be valuable for explaining prescribing patterns. Reasons for 

prescribing patterns, including why patients of particular characteristics were more 

likely across all three provider groups to be prescribed a particular medication, should 

be explored in future research and particularly in qualitative work. Finally, as analyses 

were limited to the VA system, the findings of this study are only generalizable to 

primary care providers within the VA. 

5.5 Conclusion 

 This study examining the impact of the type primary care provider on opioid 

and non-opioid prescribing patterns for chronic pain patients in the VA found that 

physicians were slightly more likely than NPs or PAs to prescribe opioid and non-opioid 

medications. Future research and interventions addressing pain management and 

opioid overprescribing should target the reasons for which patients of particular 

characteristics were more likely to be prescribed opioid or non-opioid medications. 

Additionally, policymakers, clinicians, and educators should consider the value of a 

team-based approach to chronic pain management that values the strengths of each 

provider type, rather than on competition between provider types or care models that 

center one type of provider. 
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6. Conclusions  
 Chronic musculoskeletal pain is one of the most prevalent conditions seen in 

primary care, with biological and psychosocial factors that can make management 

complex (IOM, 2011b). Nurses, specifically nurse practitioners (NPs) in the primary care 

setting, are well-prepared to manage chronic pain patients due to their training in 

chronic disease management and holistic approach that addresses all biologic and social 

factors contributing to a patient’s health status.  

6.1 Summary of Findings  

The purpose of this dissertation was to understand the unique prescribing 

practices of NPs related to chronic pain, including opioid and non-opioid treatments, as 

well as the patient-, provider-, and system-level factors that influence those patterns. 

This was accomplished through: 1.) a scoping review of scholarly and grey literature 

examining how regulatory restrictions on NP practice impact provision of chronic pain 

management and treatment for opioid misuse, 2.) a systematic review of the literature 

examining NP pain medication prescribing patterns compared to those of other provider 

groups, 3.) a survey of NPs in primary care and other community-based settings 

regarding their frequency of use for opioid and non-opioid therapies for chronic pain as 

well as the factors that influence those prescriptions, and 4.) a national analysis of opioid 

and non-opioid prescribing patterns among primary care NPs, physicians, and 
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physician assistants to veterans with chronic musculoskeletal pain. Findings from this 

dissertation have important implications for practice, policy, research, and education. 

6.1.1 Chapter 2: Impact of Nurse Practitioner Scope of Practice and 
Treatment for Chronic Pain and Opioid Use Disorder: A Scoping 
Review  

Initially, a scoping review was conducted to understand how regulation of NP 

practice impacted treatment for chronic pain, as well as for opioid use disorder (OUD), 

which can exist separately to or in tandem with chronic pain. This review contributed to 

the purpose of this dissertation by examining how NP practice regulation, a system-level 

factor, contributed to chronic pain prescribing patterns. This review of both scholarly 

evidence and grey literature found that regulatory restrictions on NPs, such as state laws 

preventing NPs from prescribing controlled substances, can have unintended 

consequences preventing patients from receiving needed opioid-related care.  

Findings indicate that these practice restrictions can prevent patients from 

accessing 1.) opioid medications in situations where opioids are clinically indicated, and 

2.) treatment for opioid misuse in the form of medication-assisted therapy, such as 

buprenorphine. A key example of this in the review was one study's finding that 

increased NP prescribing authority led to an increase in treatment admissions for opioid 

use disorder, potentially due to an increased number of prescribers monitoring for signs 

of opioid misuse. This review also identified an increase in graduate-level continuing 

education among NP trainees related to chronic pain and noted an important trend 
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across studies of NPs feeling increasingly confident in their opioid prescribing 

capabilities over time. 

6.1.2: Chapter 3: Provider Type and Chronic Pain Prescribing 
Patterns: A Systematic Review 

In order to understand the chronic pain prescribing practices and influential 

factors of NPs in primary care, the next step was to systematically examine the literature 

and identify the state of the science on chronic pain prescribing practices among primary 

care providers. The aim of this systematic review was to examine the prescribing 

patterns, including opioids and non-opioids, of primary care providers including 

physicians, nurse practitioners, and physician assistants. The main finding of this study 

was that overall, NPs and PAs were equally or less likely than physicians to prescribe 

opioid medications, though NPs and PAs may be more likely to prescribe high-dose or 

long-term opioids. There was a gap in non-opioid prescribing patterns, with most 

studies only examining opioid prescriptions. Given that guidelines for chronic pain 

management recommend the use of non-opioid and especially non-pharmacologic 

modalities, future research is needed to understand primary care providers’ rates of 

prescription and referral to these therapies and the patient, provider, and system-level 

factors that influence those patterns (Centers for Disease Control and Prevention, 2016; 

Department of Veterans Affairs & Department of Defense, 2017; IOM, 2011b). 

An important methodological gap noted was that in many studies, physician 

providers were examined by individual specialty, such as family medicine, internal 
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medicine, or emergency care, while NP and PA providers were only examined as single 

specialties regardless of their training (such as in adult-gerontological care, family 

practice, or acute care) or setting of practice (which could include primary care, pain 

management clinics, or other ambulatory care settings). This may have resulted in NPs 

and PAs who were not practicing in primary care being included in analyses on primary 

care provider prescribing practices. The few studies that limited analyses to primary 

care providers found that NPs and PAs were equally, or in some cases slightly less, 

likely to prescribe opioids compared to physician providers. However, there was some 

evidence that even when NPs prescribed fewer opioids, prescriptions written were for 

longer periods of time and at higher doses. Previous evidence has suggested that, while 

patients of NPs may be less likely to be acute users, when pain becomes chronic, these 

patients may be prescribed opioids at higher dosages (Muench et al., 2019). 

Additionally, it is possible that in rural areas, where primary care NPs are more likely to 

work than other provider types and may be the sole community provider, specialty pain 

clinics are unavailable for referrals and thus severe chronic pain is managed for longer 

periods of time in the primary care setting (Buerhaus, 2018). 

Finally, half of studies included in this review used Medicare data. Though 

nationally representative, Medicare data are limited for provider-type prescribing 

analyses due to a Medicare policy known as “incident-to” billing. This policy allows for 

organizations to bill care delivered by an NP “incident-to” a physician, and is due to the 
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fact that Medicare reimburses NP-given care at 85% of the rate of physician-given care 

(Centers for Medicare & Medicaid Services (CMS), 2018). While incident-to billing 

allows for organizations to maximize reimbursements, it may also conceal the delivery, 

outcomes, and cost of care associated with nurse practitioners. Future research is needed 

from other payors’ data sources that do not utilize incident-to billing.   

6.1.3: Chapter 4: Practices and Influences of Nurse Practitioners in 
Chronic Pain Management 

After reviewing relevant literature, the next step was to understand the patient, 

provider, and system-level factors that influence NPs’ chronic pain prescribing practices. 

The purpose of this study was therefore to understand the experiences and challenges of 

NPs who manage chronic pain, and to assess the impact of such challenges on NPs’ 

chronic pain prescribing patterns. The authors developed a 31-item survey examining 

the extent with which NPs experienced a number of challenges related to chronic pain, 

and the extent to which those experiences influenced prescriptions and referrals for 

opioid, non-opioid, and non-pharmacologic therapies. This survey was completed by 

N=128 nurse practitioners while attending a national conference. 

A high percentage of participants agreed with each challenge presented, 

underscoring current literature on the distress primary care providers experience when 

managing chronic pain (Hulen et al., 2018; IOM, 2011b). However, few challenges and 

NP-level factors (such as practice setting and years of experience) were associated with 

any type of prescription. This may be a result of providers experiencing chronic pain-
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related challenges, such as a concern for opioid-related adverse events, regardless of 

how frequently they use these therapies. One interesting finding was that DNP-

prepared NPs were less likely to report that they found chronic pain challenging to 

manage compared to their MSN-prepared counterparts. This could suggest that DNP 

education prepares students to address the challenges associated with chronic pain 

management and opioid use. Findings from Chapter 2 indicate that comprehensive 

chronic pain management education is being increasingly incorporated into nursing 

school curricula, and this may be occurring at the doctorate level. However, this could 

also be due to DNP-prepared NPs potentially having more years of experience. On a 

similar note, this study also found that NPs with more experience were more likely to 

prescribe opioids while less-experienced NPs were more likely to prescribe NSAIDs and 

Tylenol, potentially suggesting that NPs became more confident with opioid 

management with experience.  

Across the full sample, NSAIDs, Tylenol, and physical therapy were the most 

commonly utilized therapies to manage chronic pain. Acupuncture, massage, and 

chiropractic care were less commonly utilized and were each associated with high 

agreement with the statement “My patients are not willing to utilize non-pharmacologic 

forms of pain management, such as acupuncture, physical therapy, or chiropractic care.” 

However, these services may not be covered by insurance, and thus patients who do not 

use them as suggested may not be able to afford them. Previous evidence has cited 
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issues of accessibility and insurance coverage, as well as patient skepticism on non-

pharmacologic treatment once opioid therapy is initiated, as key barriers to the use of 

non-pharmacologic pain management strategies (Becker et al., 2017; Tick et al., 2018; 

Whedon et al., 2017). Strategies to integrate more non-pharmacologic modalities into 

chronic pain management, particularly in the primary care setting, may be valuable in 

bridging this gap. Additionally, the increased utilization of telehealth due to the COVID-

19 pandemic may be a solution to addressing geographic accessibility barriers to high-

quality non-pharmacologic chronic pain care. 

6.1.4: Chapter 5: Influence of Primary Care Provider Type and Patient 
Characteristics on Chronic Pain Management Among Veterans 

This study utilized a national VA dataset including 39,936 patient-provider 

summary records to compare opioid and non-opioid prescribing patterns of physicians, 

NPs, and PAs in primary care. Findings indicate that, after adjusting for patient 

demographic and clinical characteristics, physicians had the greatest odds of prescribing 

both opioid and non-opioid medications compared to NPs and PAs. However, despite 

statistically significant results, a very large sample yielding small effect sizes may 

indicate that these differences do not hold significant clinical meaning. 

f (Ho, 2017). These individuals may also not have the economic or health 

resources available to them to use a multimodal approach that includes pharmacologic 

and non-pharmacologic methods, particularly if they live in rural or underserved areas. 

Additionally, given that most primary care providers are white, provider racial bias may 
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have an important effect on which chronic pain patients are prescribed an opioid 

(Hoffman et al., 2016). 

Patients who were non-Hispanic black, ages 18-40 and 41-64, and female had 

higher odds of receiving a non-opioid prescription. Patients who were non-Hispanic 

black also had the lowest odds of receiving an opioid prescription. Previous research has 

found that provider implicit bias may play in important role in prescribing patterns for 

chronic pain. In fact, one study found that half of medical trainees believed held false 

beliefs that black patients had thicker skin than white patients and were therefore less 

susceptible to chronic pain (Hoffman et al., 2016). Other studies, including a large 

systematic review, have supported this finding and identified a relationship between 

provider implicit bias and fewer opioid prescriptions for black patients than for their 

white counterparts (Hirsh et al., 2020; Meghani et al., 2012).. Patients who reported fair 

or poor health, had multiple chronic pain diagnoses, and had 5 or more comorbidities 

were at higher odds for both opioid and non-opioid prescriptions. 

Finally, no evidence in this dissertation supported opioid overprescribing by one 

group of providers. While the systematic review in Chapter 3 included studies finding 

that NPs prescribed higher morphine milligram equivalent (MME) opioid dosages than 

their physician counterparts, this finding was limited by the fact that NPs were often 

examined as a single specialty regardless of training or employment setting. Given the 

finding in Chapter 5 that NPs were more likely to see patients who were white and had 
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5 or more comorbidities, this finding is also limited by the current lack in the literature 

examining the differential impact of patient characteristics on provider groups in a non-

governmental healthcare setting. In Chapter 4, a  key finding was that primary care NPs 

were significantly less likely to prescribe opioids than NPs in specialty care, such as pain 

management clinics or other ambulatory settings, and Chapter 5 found that, when just 

limited to primary care providers, differences in average daily MMEs across provider 

groups were not significant and were well within guidelines recommended by the CDC 

(Centers for Disease Control and Prevention, 2016). Currently, 11 states hold legislation 

that restricts NPs from prescribing opioids; one reason for this legislation may be the 

concern that NPs will overprescribe opioids (Myers & Alliman, 2018; VanBeuge & 

Walker, 2014). The findings of this dissertation do not support this reasoning and should 

be taken into account as legislators examine the regulation of NP providers. 

6.2 Implications for Chronic Pain Delivery and Payment  

Chronic pain as a diagnosis serves as an exemplar of how primary care must 

transform to improve patient outcomes and lower healthcare costs. New models of 

primary care delivery and payment are continuing to emerge and given that chronic 

pain is responsible for nearly 20% of all primary care visits, the needs of chronic pain 

patients should be taken into account in these processes (Daubresse et al., 2013; Rui & 

Okeyode, 2016). The following sections detail how the findings of this dissertation may 

be applicable to primary care transformation. 
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6.2.1 Primary Care and Behavioral Health Integration 

 The link between chronic pain and mental health is well-documented, and a key 

piece of the recommendations outlined in the landmark 2011 Institute of Medicine 

report “Relieving Pain in America” (IOM, 2011b). Chapter 4 of this dissertation found that 

cognitive behavioral therapy (CBT) was one of the most commonly utilized non-

pharmacologic methods, with nearly a quarter of NPs referring patients to CBT most or 

all of the time. Furthermore, in Chapter 5, 45% of the sample had depression as a 

comorbidity, and 36% reported fair or poor mental health. These factors did not 

significantly impact opioid prescriptions, though they did impact non-opioids as one of 

the non-opioid medication classes was anti-depressants (prescribed in 45% of patient-

provider summary records). Mental health care, including pharmacologic (such as 

antidepressants) and non-pharmacologic (such as CBT) approaches are clinically 

validated as key components of multimodal pain management that uses a 

biopsychosocial approach (IOM, 2011b)  

Increased insurance coverage of non-pharmacologic care, and primary care 

structures that include behavioral health professionals, may be policy solutions to 

promote this recommended comprehensive, integrative approach. This is especially true 

as primary care transforms from a fee-for-service system emphasizing volume, to one 

emphasizing high value. Under high-value healthcare, the emphasis is on better patient 

outcomes at a lower cost, rather than the delivery of additional care which does not 
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necessarily always improve outcomes (Dzau et al., 2017; McClellan & Leavitt, 2016; 

Nussbaum et al., 2018). Chronic pain patients with significant behavioral health needs 

may not necessarily benefit from an approach centered on opioids and could see 

improved outcomes at a lower cost if their needs were met with an integrated approach. 

6.2.2 Patient-Centered Care 

To provide the recommended pain management care that addresses both 

medical and social factors of chronic pain, a patient-centered approach is necessary 

(IOM, 2011b). This includes adequate time for comprehensive pain assessments, 

discussion of the physical and mental comorbidities that may either contribute to or 

exist in tandem with a patient’s chronic pain, and education on prescribed 

pharmacologic and non-pharmacologic therapies. Furthermore, for patients on opioid 

medications, providing patient-centered care includes significant time for medication 

management and monitoring, preventing, and managing signs related to opioid 

tolerance, dependence, or addiction.  

However, provider and system-level barriers may prevent this ideal approach. 

At the provider level, providers may not have a significant educational background in 

comprehensive chronic pain management, as was reported in Chapter 2. Indeed, most 

challenges in Chapter 4 resonated with the nurse practitioner respondents, as a high 

percentage of participants agreed or strongly agreed with each challenge. At the system 

level, rigid appointment times may not allow for this comprehensive approach needed 
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for complex chronic pain management. (Neprash & Barnett, 2019). Additionally, most 

health systems providing care are still in transition from fee-for-service models to value-

based care and population health management models. Specialist-based care models are 

challenged to provide optimal, team-based care for those with additional comorbidities 

a chronic pain patient may have .Chapter 5 found that all patients had at least one 

comorbidity, with 62.7% having 2-4  comorbidities and 17.2% having five or more. 

Management of these comorbidities thus may not always leave time for such a 

comprehensive chronic pain approach. 

Given the findings in Chapter 3 that primary care practitioners continue to 

dominate in opioid prescribing for chronic pain management, solutions to providing 

patient-centered care for chronic pain should be targeted to the primary care setting. 

These could include delivery and payment flexibility for longer appointment times, 

increased interdisciplinary education for health professionals related to comprehensive, 

multimodal chronic pain management in the primary care setting, and care coordination 

between primary and specialty pain care, including non-pharmacologic care providers a 

patient may be referred to. 

Lastly, personalized medicine approaches such as pharmacogenetic testing may 

be valuable tools in providing patient-centered, high-value healthcare. Patients with 

specific drug-gene interactions for opioid medications are not able to effectively 

metabolize these medications, making them poor candidates for opioid medications. 
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Pharmacogenetic testing can help to identify these patients to personalize care and lower 

wasteful expenditures (Knisely et al., 2017) 

6.2.3 Team-Based, Well-Coordinated Care 

A related challenge is the increasing clinical complexity of patients in the 

primary care setting. Chapter 5 found that 17.2% of  patients had five or more 

comorbidities, 43.5% of patients reported fair or poor health, 35.6% of patients reported 

fair or poor mental health, and 26.8% of patients had multiple chronic pain diagnoses. 

Current evidence indicates that primary care practices are taking on increasing 

proportions of patients with complex needs (Bodenheimer & Bauer, 2016). The 

combination of increasing primary care physician shortages, a growing proportion of 

complex patients, and a shift of care delivery from the hospital to the community has led 

to questions on how to best meet patient needs, improve outcomes, and reduce costs. 

Providers across settings will also need to work together and communicate the 

needs of their shared patients. However, the well-documented lack of coordinated care 

between primary and specialty care settings could be an issue, especially when referring 

patients to a pain specialist or non-pharmacologic provider. This could result in care that 

is unnecessarily duplicative or missed communications between providers (McClellan & 

Leavitt, 2016; Nussbaum et al., 2018).  

Addressing this increased clinical complexity will require team-based care that is 

well-coordinated across settings and maximizes the contributions of all team members. 
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Utilizing nurse practitioners to the full extent of their education and training, including 

through removal of barriers to practice such as prescribing restrictions, is a key 

component of this, as documented in the landmark 2011 Institute of Medicine Report, 

The Future of Nursing, Leading Change, Advancing Health, and supported by this 

dissertation (IOM, 2011a). Evidence also suggests that while physician NPs have similar 

clinical outcomes in primary care, team-based care outperformed solo care in the 

primary care setting regardless of provider type (Pany et al., 2021).  

 Other efforts to coordinate care across settings and maximize team-based care 

include the use of interoperable data systems across settings, and utilization of frontline 

staff to manage care coordination with other providers (McClellan & Leavitt, 2016). 

6.2.4 Accessible, Equitable Care 

A number of opportunities exist to make chronic pain care, and primary care at 

large, more accessible and equitable across populations. Rural populations, particularly 

working-age individuals with lower levels of education, may be at higher risk for 

chronic pain-inducing injuries and may not have the economic or health resources 

available to appropriately manage their pain. The rapid advancement of telehealth care 

due to the COVID-19 pandemic may present an opportunity to address these disparities 

while still maintaining a high quality of care. 

Furthermore, evidence indicates that false beliefs regarding black patients and 

implicit bias by providers is associated with fewer opioid prescriptions for black patients 
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(Meghani et al., 2012). Indeed, this dissertation found that across provider groups, 

patients who were age 41-64 years old and who did not have postsecondary education 

were at higher odds for receiving an opioid prescription. While non-Hispanic white 

patients were at higher odds for an opioid prescription, non-Hispanic black patients had 

the lowest odds of an opioid prescription and highest odds of a non-opioid prescription.  

Several provider and system-level changes may be implemented to address these 

underlying and concerning inequities.  

At a provider level, addressing implicit racial biases should be prioritized. 

Health professional training programs should emphasize the lack of biological 

differences between racial groups and integrate course content on the consequences of 

racial biases on patient outcomes (Hoffman et al., 2016). In terms of available resources, 

providers can educate patients on non-pharmacologic approaches that can be done for 

free at home, including mobility exercises, stretching, and strength training. In fact, 

articles in the scoping review in Chapter 2 found that many NPs want further education 

on non-pharmacologic approaches to chronic pain, and Chapter 4 found that many 

patients lack access or insurance that will pay for non-pharmacologic pain care. This 

may also be an opportunity for interprofessional education, where mobility experts such 

as physical therapists can provide prelicensure medical and nursing students with 

toolkits for this approach. 
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At a system level, payment for telehealth services – particularly for rural patients 

who may benefit from specialty pain care that may not be geographically accessible to 

them – can significantly alleviate accessibility barriers to high-quality chronic pain care. 

Additionally, payment for and integration of non-pharmacologic services, such as 

cognitive behavioral therapy or physical therapy, in the primary care setting may make 

these services more accessible. 

6.3 Implications for Future Research 

While this dissertation addressed a number of gaps in the literature and is the 

first body of evidence to address opioid and non-opioid prescribing patterns amongst 

primary care provider groups in the VA, areas for future research remain. There is a 

need to fully elucidate the non-opioid and particularly the non-pharmacologic 

prescribing patterns across provider groups for chronic pain management. Given that 

these strategies are highly recommended by national guidelines, it is necessary to 

understand what patient, provider, and system-factors can promote judicious utilization 

of non-opioid and non-pharmacologic pain management strategies to provide the most 

comprehensive chronic pain management. 

Furthermore, in Chapter 4 of this dissertation, the experiences and challenges of 

NPs who manage chronic pain and analyzed their impact on prescribing patterns were 

reported. Given that few challenges presented had a significant impact on prescribing 

outcomes, future work from a qualitative perspective will be valuable to fully elucidate 



 

134 

the complex factors that impact how NPs manage chronic pain. Understanding the 

barriers and facilitators for NPs in primary care to provide multimodal, biopsychosocial 

pain management care will be critical to impacting policy changes that promote this 

recommended approach. For example, understanding the ways in which NPs with 

limited resources, particularly in rural areas, treat patients with chronic pain may 

elucidate policy solutions to make comprehensive care more accessible to these patients. 

Finally, future research – particularly interventional research -  is needed to 

address the racial disparities in chronic pain prescribing as documented in this 

dissertation and previous work. In an equitable system, these racial disparities would 

not exist. Interventions are therefore needed to address implicit biases among primary 

care providers and trainees. Additionally, more in-depth analyses of quality care data in 

patients of varying racial backgrounds are needed to elucidate where and why these 

patterns are found. That is, these effects may be very strong in certain diagnostic pain 

groups. While much of the research to date has focused on implicit bias among 

physician providers, this dissertation found that prescribing disparities existed even 

after controlling for type of provider. As such, research to address potential implicit 

biases among NPs and NP trainees is necessary. While this study found that physicians 

had a higher proportion of non-Hispanic black patients and other non-white patients 

than NPs, studies in non-governmental sectors have found previously that NPs are more 
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likely to care for non-white patients (Buerhaus, 2018). Such findings underscore the need 

for these types of interventions in the nursing literature. 

6.4  Implications for Education 

Findings from this dissertation also have the potential to impact chronic pain 

education, both to NP trainees and other health professionals. Chapter 4 of this 

dissertation found that NPs with a Doctor of Nursing Practice (DNP) degree were less 

likely than their Master’s-prepared counterparts to report finding chronic pain a 

challenge to manage. It is essential that NPs at all levels of education have the necessary 

tools to support comprehensive chronic pain management, as the majority of primary 

care NPs will work with chronic pain patients. 

The findings of this dissertation have elucidated potential important topics for 

chronic pain education amongst NP and other health professional trainees. Given 

annual requirements for pharmacologic continuing education for NPs, continuing 

education may be an important avenue in which to embed this content. NPs should be 

trained to understand the integrative nature of chronic pain treatment, taking into 

account physical and mental health. Furthermore, providing adequate patient education 

on opioid medication use and misuse, and using a shared decision-making approach to 

identify other therapies such as physical therapy, stretching and mobility exercises, and 

cognitive behavioral therapy should be a skill that health professionals feel competent in 

performing. Finally, recognizing the racial disparities in chronic pain treatment, and the 
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role of provider implicit bias, as well as actively addressing one’s own implicit biases to 

prevent suboptimal care, is a key skill for NPs and other providers who will work with 

chronic pain patients.  

6.5 Conclusion 

Chronic pain is one of the most predominant conditions in primary care, and NPs 

are well-suited to address the complex needs of these patients. This dissertation: a.)  

systematically examined existing literature on the prescribing practices of NPs in 

primary care for chronic pain management, b.) used both a scoping review and a 

national survey to understand the patient, provider, and system-level factors that 

influence how NPs manage chronic pain, and c.) completed a national analysis of VA 

primary care NPs’ prescribing patterns compared to physicians and PAs for opioid and 

non-opioid medications. The findings of this dissertation indicate that NPs are slightly 

less likely than physicians to prescribe opioid and non-opioid medications; however, 

certain patient characteristics increased the odds of an opioid or non-opioid prescription 

more so than provider type. Furthermore, these findings identify patient, provider, and 

system-level challenges that NPs experience while managing chronic pain patients. This 

dissertation addressed the important implications of these findings for policy, practice, 

education, and research. 

Given that chronic pain is one of the most common conditions seen in primary 

care, any primary care transformation efforts should consider the unique needs of this 
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patient population. Comprehensive management with a multi-modal approach is 

necessary to promote high-quality outcomes and aligns well with the biopsychosocial 

training of nurse practitioners. As a result, NPs have an important role to play in chronic 

pain management that addresses the biological and psychosocial aspects of pain. Efforts 

to understand the prescribing patterns of NPs and the factors that influence such 

patterns is therefore necessary to ensure that NPs, and all primary care providers, can 

provide the highest quality care. 
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Appendix A: Systematic Review Search Strategy 

Database (including vendor/platform): MEDLINE (via New PubMed) 

Set #  Results 
1 Nursing "Nurses"[Mesh:NoExp] OR "Nurse Practitioners"[Mesh] OR "Nurse 

Specialists"[Mesh] OR "Nurses, Community Health"[Mesh] OR "Practice 
Patterns, Nurses'"[Mesh] OR "Primary Care Nursing"[Mesh] OR 
nurse[tiab] OR nurses[tiab] OR nursing[tiab] 

 

470,896 

2 
Prescription 

"Drug Prescriptions"[Mesh] OR "Inappropriate Prescribing"[Mesh] OR 
prescribing[tiab] OR prescribe[tiab] OR prescribed[tiab] OR 
prescriber[tiab] OR prescribers[tiab] OR prescription[tiab] OR 
prescriptions[tiab] 

 

224,502 

3 1 AND 2 10,019 
4 Opioids "Opioid Epidemic"[Mesh] OR "Analgesics, Opioid"[Mesh] OR 

"Analgesics, Opioid"[Pharmacological Action] OR Opioid[tiab] OR 
opioids[tiab] OR opioid[tiab] OR opioids[tiab] OR opioids[tiab] 
OR opioid[tiab] OR opiate[tiab] OR opiates[tiab] OR narcotic[tiab] OR 
narcotics[tiab] OR "Alfentanil"[Mesh] OR "Alphaprodine"[Mesh] OR 
"Butorphanol"[Mesh] OR "Buprenorphine, Naloxone Drug 
Combination"[Mesh] OR "Ethylketocyclazocine"[Mesh] OR 
"Ethylmorphine"[Mesh] OR "Etorphine"[Mesh] OR "Fentanyl"[Mesh] OR 
"Heroin"[Mesh] OR "Hydrocodone"[Mesh] OR 
"Hydromorphone"[Mesh] OR "Levorphanol"[Mesh] OR 
"Meperidine"[Mesh] OR "Meptazinol"[Mesh] OR "Methadone"[Mesh] 
OR "Methadyl Acetate"[Mesh] OR "Morphine"[Mesh] 
OR "Nalbuphine"[Mesh] OR "Opium"[Mesh] OR "Oxycodone"[Mesh] 
OR "Oxymorphone"[Mesh] OR "Pentazocine"[Mesh] OR 
"Phenazocine"[Mesh] OR "Phenoperidine"[Mesh] OR 
"Pirinitramide"[Mesh] OR "Promedol"[Mesh] OR "Remifentanil"[Mesh] 
OR "Sufentanil"[Mesh] OR "Tapentadol"[Mesh] OR "Tilidine"[Mesh] OR 
"Tramadol"[Mesh] OR Dihydroetorphine[tiab] OR Vicodin[tiab] OR 
acetaminophen[tiab] OR hydrocodone[tiab] OR acrylfentanyl[tiab] 
OR alfentanil[tiab] OR alphaprodine[tiab] OR Butorphanol[tiab] 
OR Beforal[tiab] OR Moradol[tiab] OR Stadol[tiab] OR Torbugesic[tiab] 
OR "Buprenorphine Naloxone"[tiab] OR Suboxone[tiab] 
OR carfentanil[tiab] OR Codeine[tiab] OR Isocodeine[tiab] 
OR crotonylfentanyl[tiab] OR cyclopropylfentanyl[tiab] 
OR deltorphin[tiab] OR dermorphin[tiab] OR desomorphine[tiab] 
OR krokodil[tiab] OR Dextromoramide[tiab] OR Pyrrolamidol[tiab] 
OR Palfium[tiab] OR Dextropropoxyphene[tiab] OR Propoxyphene[tiab] 
OR Darvon[tiab] OR dezocine[tiab] OR dihydrocodeine[tiab] 
OR paramol[tiab] OR Paracodin[tiab] OR Dihydromorphine[tiab] 
OR Diphenoxylate[tiab] OR dynorphin[tiab] OR dinorphin[tiab] 
OR endomorphin[tiab] OR Enkephalin[tiab] OR eseroline[tiab] 
OR Ethylketocyclazocine[tiab] OR Ethylmorphine[tiab] 

232,542 
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OR Dionine[tiab] OR Etorphine[tiab] OR Ethorphine[tiab] OR 
Fentanyl[tiab] OR Phentanyl[tiab] OR Fentanest[tiab] 
OR Sublimaze[tiab] OR Duragesic[tiab] OR Durogesic[tiab] 
OR Fentora[tiab] OR Heroin[tiab] OR Diacetylmorphine[tiab] 
OR Diamorphine[tiab] OR Diamorf[tiab] OR Hydrocodone[tiab] 
OR Hydrocodon[tiab] OR Dihydrocodeinone[tiab] OR Dicodid[tiab] 
OR Codinovo[tiab] OR Hycodan[tiab] OR Hycon[tiab] OR 
Hydromorphone[tiab] OR Dihydromorphinone[tiab] 
OR Hydromorphon[tiab] OR Palladone[tiab] OR Laudacon[tiab] 
OR Dilaudid[tiab] OR ketobemidone[tiab] OR Levorphanol[tiab] 
OR levorphan[tiab] OR levorphanol[tiab] OR "Levo Dromoran"[tiab] 
OR LevoDromoran[tiab] OR lofentanil[tiab] OR lofentanyl[tiab] OR 
Meperidine[tiab] OR Pethidine[tiab] OR Dolsin[tiab] OR Dolosal[tiab] 
OR Dolin[tiab] OR Dolantin[tiab] OR Dolargan[tiab] OR Lidol[tiab] 
OR Lydol[tiab] OR Demerol[tiab] OR Dolcontral[tiab] 
OR Meptazinol[tiab] OR Metid[tiab] OR Methadone[tiab] 
OR Dolophine[tiab] OR Metadol[tiab] OR Symoron[tiab] 
OR Methadose[tiab] OR Phenadone[tiab] OR Physeptone[tiab] 
OR Phymet[tiab] OR Amidone[tiab] OR Acetylmethadol[tiab] 
OR Alphacetylmethadol[tiab] OR Levoacetylmethadol[tiab] 
OR Methadol[tiab] OR Levomethadyl[tiab] OR Morphine[tiab] 
OR Morphia[tiab] OR "MS Contin"[tiab] OR Oramorph[tiab] 
OR Duramorph[tiab] OR Nalbuphine[tiab] OR Nubain[tiab] 
OR nocistatin[tiab] OR normethadone[tiab] OR Opium[tiab] 
OR Papaveretum[tiab] OR Omnopon[tiab] OR Pantopon[tiab] OR 
Oxycodone[tiab] OR Dihydrone[tiab] OR Oxycone[tiab] 
OR Dihydrohydroxycodeinone[tiab] OR Oxycodeinon[tiab] 
OR Eucodal[tiab] OR Oxycontin[tiab] OR Oxymorphone[tiab] 
OR Numorphan[tiab] OR Opana[tiab] OR noracetylmethadol[tiab] 
OR Pentazocine[tiab] OR Lexir[tiab] OR Talwin[tiab] OR Fortral[tiab] 
OR Narphen[tiab] OR Phenoperidine[tiab] OR Lealgin[tiab] 
OR Pirinitramide[tiab] OR Piritramid[tiab] OR Dipidolor[tiab] 
OR Dipydolor[tiab] OR Promedol[tiab] OR Trimeperidine[tiab] 
OR Isopromedol[tiab] OR protopine[tiab] OR fumarine[tiab] OR 
Remifentanil[tiab] OR Ultiva[tiab] OR Sufentanil[tiab] 
OR Sulfentanyl[tiab] OR Sulfentanil[tiab] OR Sufenta[tiab] 
OR Tapentadol[tiab] OR Nucynta[tiab] OR Tilidine[tiab] 
OR Tilidate[tiab] OR Tilidin[tiab] OR Valoron[tiab] OR Tramadol[tiab] 
OR Tramundin[tiab] OR Nobligan[tiab] OR Zytram[tiab] OR Tiral[tiab] 
OR Topalgic[tiab] OR Tradonal[tiab] OR Trama[tiab] OR Ranitidin[tiab] 
OR Ultram[tiab] OR Zydol[tiab] OR  Tramadolor[tiab] OR Tramal[tiab] 
OR Adolonta[tiab] OR Contramal[tiab] OR Skudexa[tiab] OR Actiq[tiab] 
OR Fentora[tiab] OR Abstral[tiab] OR Onsolis[tiab] OR Hysingla[tiab] 
OR Zohydro[tiab] OR Lorcet[tiab] OR Lortab[tiab] OR Norco[tiab] OR 
Vicodin[tiab] OR Dilaudid[tiab] OR Exalgo[tiab] OR Demerol[tiab] 
OR Dolophine[tiab] OR Methadose[tiab] OR Kadian[tiab] 
OR Oxycontin[tiab] OR Oxaydo[tiab] OR Percocet[tiab] OR Roxicet[tiab] 
OR morphabond[tiab] OR Percodan[tiab]  
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5 NSAIDS "Anti-Inflammatory Agents, Non-Steroidal"[Mesh] OR 
"Diclofenac"[Mesh] OR "Apazone"[Mesh] OR "Aspirin"[Mesh] OR 
"Celecoxib"[Mesh] OR "Ibuprofen"[Mesh] OR "Diclofenac"[Mesh] OR 
"Diflunisal"[Mesh] OR "Etodolac"[Mesh] OR "Fenoprofen"[Mesh] OR 
"Flufenamic Acid"[Mesh] OR "Indomethacin"[Mesh] OR 
"Ketoprofen"[Mesh] OR "Ketorolac"[Mesh] OR "Meclofenamic 
Acid"[Mesh] OR "Mefenamic Acid"[Mesh] OR "Meloxicam"[Mesh] OR 
"Nabumetone"[Mesh] OR "Naproxen"[Mesh] OR "Nefopam"[Mesh] OR 
"Oxaprozin"[Mesh] OR "Piroxicam"[Mesh] OR "Phenylbutazone"[Mesh] 
OR "Sulindac"[Mesh] OR "Tolmetin"[Mesh] OR "nonsteroid 
antiinflammatory agents"[tiab] OR "nonsteroid antiinflammatory 
agent"[tiab] OR "nonsteroid anti-inflammatory agents"[tiab] OR 
"nonsteroid anti-inflammatory agent"[tiab] OR "non-steroid 
antiinflammatory agents"[tiab] OR "non-steroid antiinflammatory 
agent"[tiab] OR "non-steroid anti-inflammatory agents"[tiab] OR "non-
steroid anti-inflammatory agent"[tiab] OR "nonsteroidal 
antiinflammatory agents"[tiab] OR "nonsteroidal antiinflammatory 
agent"[tiab] OR "nonsteroidal anti-inflammatory agents"[tiab] OR 
"nonsteroidal anti-inflammatory agent"[tiab] OR "non-steroidal 
antiinflammatory agents"[tiab] OR "non-steroidal antiinflammatory 
agent"[tiab] OR "non-steroidal anti-inflammatory agents"[tiab] OR "non-
steroidal anti-inflammatory agent"[tiab] OR "nonsteroid 
antiinflammatory drugs"[tiab] OR "nonsteroid antiinflammatory 
drug"[tiab] OR "nonsteroid anti-inflammatory drugs"[tiab] OR 
"nonsteroid anti-inflammatory drug"[tiab] OR non-steroid 
antiinflammatory drugs[tiab] OR "non-steroid antiinflammatory 
drug"[tiab] OR "non-steroid anti-inflammatory drugs"[tiab] OR "non-
steroid anti-inflammatory drug"[tiab] OR "nonsteroidal 
antiinflammatory drugs"[tiab] OR "nonsteroidal antiinflammatory 
drug"[tiab] OR "nonsteroidal anti-inflammatory drugs"[tiab] OR 
"nonsteroidal anti-inflammatory drug"[tiab] OR "non-steroidal 
antiinflammatory drugs"[tiab] OR "non-steroidal antiinflammatory 
drug"[tiab] OR "non-steroidal anti-inflammatory drugs"[tiab] OR "non-
steroidal anti-inflammatory drug"[tiab] OR NSAID[tiab] OR 
NSAIDs[tiab] OR apazone[tiab] OR aspirin[tiab] OR "acetylsalicylic 
acid"[tiab] OR "salicylic acid"[tiab] OR salsalate[tiab] OR 
bromfenac[tiab] OR celecoxib[tiab] OR Celebrex[tiab] OR 
dexibuprofen[tiab] OR dexketoprofen[tiab] OR diclofenac[tiab] OR 
voltaren[tiab] OR aceclofenac[tiab] OR diflunisal[tiab] OR 
droxicam[tiab] OR etodolac[tiab] OR etoricoxib[tiab] OR 
fenoprofen[tiab] OR "flufenamic acid"[tiab] OR flurbiprofen[tiab] OR 
ibuprofen[tiab] OR advil[tiab] OR motrin[tiab] OR indomethacin[tiab] 
OR Indocin[tiab] OR ketoprofen[tiab] OR ketorolac[tiab] OR 
toradol[tiab] OR loxoprofen[tiab] OR "Meclofenamate sodium"[tiab] OR 
"mefenamic acid"[tiab] OR "meclofenamic acid"[tiab] OR 
meloxicam[tiab] OR nabumetone[tiab] OR naproxen[tiab] OR aleve[tiab] 
OR anaprox[tiab] OR naprelan[tiab] OR naprosyn[tiab] OR 
nefopam[tiab] OR nimesulide[tiab] OR oxaprozin[tiab] OR 
parecoxib[tiab] OR piroxicam[tiab] OR phenylbutazone[tiab] OR 

231,557 
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salsalate[tiab] OR sulindac[tiab] OR tenoxicam[tiab] OR "tiaprofenic 
acid"[tiab] OR "tolfenamic acid"[tiab] OR tolmetin[tiab] 

6 Non-Pharm "Integrative Medicine"[Mesh] OR "Complementary Therapies"[Mesh] OR 
"Psychotherapy"[Mesh] OR "Cognitive Behavioral Therapy"[Mesh] OR 
"Adaptation, Psychological"[Mesh] OR "Counseling"[Mesh] OR "Mind-Body 
Therapies"[Mesh] OR "Biofeedback, Psychology"[Mesh] OR "Breathing 
Exercises"[Mesh] OR "Autogenic Training"[Mesh] OR "Imagery, 
Psychotherapy"[Mesh] OR "Meditation"[Mesh] OR "Relaxation 
Therapy"[Mesh] OR "Yoga"[Mesh] OR "Acupuncture"[Mesh] OR "Acupuncture 
Therapy"[Mesh] OR "Holistic Health"[Mesh] OR 
"complementary/alternative"[tiab] OR CAM[tiab] OR "C/AT"[tiab] OR 
"C/ATs"[tiab] OR acupuncture[tiab] OR counsel[tiab] OR counsels[tiab] OR 
counselled[tiab] OR counseling[tiab] OR psychotherapy[tiab] OR 
psychotherapies[tiab] OR psychotherapeutic[tiab] OR CBT[tiab] OR 
nonpharmacologic[tiab] OR nonpharmacological[tiab] OR "guided 
imagery"[tiab] OR meditation[tiab] OR meditative[tiab] OR autogenic[tiab] OR 
biofeedback[tiab] OR "group therapy"[tiab] OR "group therapies"[tiab] 
OR  "progressive muscle relaxation"[tiab] OR massage[tiab] OR massages[tiab] 
OR self-massage[tiab] OR "self massage"[tiab] OR "mind body"[tiab] OR "mind-
body"[tiab] OR "body work"[tiab] OR bodywork[tiab] OR "complementary 
therapy"[tiab] OR "complementary therapies"[tiab] OR "integrative 
medicine"[tiab] OR "alternative therapy"[tiab] OR "alternative therapies"[tiab] 
OR "alternative medicine"[tiab] OR holistic[tiab] 

692,214 

7 #4 OR #5 OR #6 1,129,843 
8 #3 AND #7 1,553 
9 #8 NOT (animals[mh] NOT humans[mh]) 1,552 

 

Database (including vendor/platform): Embase (via Elsevier) 

Set   Results 
1 Nursing 'nursing'/de OR 'nurse practitioner'/exp OR 'nurse specialist'/exp OR 

'nursing practice'/exp OR nurse:ti,ab OR nurses:ti,ab OR nursing:ti,ab 
 

652,138 

2 
Prescription 

'prescription'/exp OR 'inappropriate prescribing'/exp OR 
prescribing:ti,ab OR prescribe:ti,ab OR prescribed:ti,ab OR 
prescriber:ti,ab OR prescribers:ti,ab OR prescription:ti,ab OR 
prescriptions:ti,ab 

 

409,221 

3 1 AND 2 18,220 
4 Opioids 'opiate addiction'/exp OR 'opiate'/exp OR opioid:ti,ab OR opioids:ti,ab 

OR opioid:ti,ab OR opioids:ti,ab OR opioids:ti,ab OR opioid:ti,ab OR 
opiate:ti,ab OR opiates:ti,ab OR narcotic:ti,ab OR narcotics:ti,ab OR 
'narcotic analgesic agent'/exp OR 'alfentanil'/exp OR 'alphaprodine'/exp 
OR 'butorphanol'/exp OR 'buprenorphine plus naloxone'/exp OR 
'codeine'/exp OR 'dextromoramide'/exp OR 'dextropropoxyphene'/exp 
OR 'dihydromorphine'/exp OR 'diphenoxylate'/exp OR 
'ethylketazocine'/exp OR 'ethylmorphine'/exp OR 'fentanyl'/exp OR 
'diamorphine'/exp OR 'hydrocodone'/exp OR 'levorphanol'/exp OR 
'pethidine'/exp OR 'meptazinol'/exp OR 'methadone'/exp OR 

443,237 
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'acetylmethadol'/exp OR 'acetylmethadol'/exp OR 'morphine'/exp OR 
'nalbuphine'/exp OR 'opiate'/exp OR 'oxycodone'/exp OR 
'oxymorphone'/exp OR 'pentazocine'/exp OR 'phenazocine'/exp OR 
'phenoperidine'/exp OR 'piritramide'/exp OR 'trimeperidine'/exp OR 
'remifentanil'/exp OR 'sufentanil'/exp OR 'tapentadol'/exp OR 
'tilidine'/exp OR 'tramadol'/exp OR Dihydroetorphine:ti,ab OR 
Vicodin:ti,ab OR acetaminophen:ti,ab OR hydrocodone:ti,ab 
OR acrylfentanyl:ti,ab OR alfentanil:ti,ab OR alphaprodine:ti,ab 
OR Butorphanol:ti,ab OR Beforal:ti,ab OR Moradol:ti,ab OR Stadol:ti,ab 
OR Torbugesic:ti,ab OR 'Buprenorphine Naloxone':ti,ab 
OR Suboxone:ti,ab OR carfentanil:ti,ab OR Codeine:ti,ab 
OR Isocodeine:ti,ab OR crotonylfentanyl:ti,ab 
OR cyclopropylfentanyl:ti,ab OR deltorphin:ti,ab OR dermorphin:ti,ab 
OR desomorphine:ti,ab OR krokodil:ti,ab OR Dextromoramide:ti,ab 
OR Pyrrolamidol:ti,ab OR Palfium:ti,ab OR Dextropropoxyphene:ti,ab 
OR Propoxyphene:ti,ab OR Darvon:ti,ab OR dezocine:ti,ab 
OR dihydrocodeine:ti,ab OR paramol:ti,ab OR Paracodin:ti,ab 
OR Dihydromorphine:ti,ab OR Diphenoxylate:ti,ab OR dynorphin:ti,ab 
OR dinorphin:ti,ab OR endomorphin:ti,ab OR Enkephalin:ti,ab 
OR eseroline:ti,ab OR Ethylketocyclazocine:ti,ab 
OR Ethylmorphine:ti,ab OR Dionine:ti,ab OR Etorphine:ti,ab 
OR Ethorphine:ti,ab OR Fentanyl:ti,ab OR Phentanyl:ti,ab 
OR Fentanest:ti,ab OR Sublimaze:ti,ab OR Duragesic:ti,ab 
OR Durogesic:ti,ab OR Fentora:ti,ab OR Heroin:ti,ab OR 
Diacetylmorphine:ti,ab OR Diamorphine:ti,ab OR Diamorf:ti,ab OR 
Hydrocodone:ti,ab OR Hydrocodon:ti,ab OR Dihydrocodeinone:ti,ab 
OR Dicodid:ti,ab OR Codinovo:ti,ab OR Hycodan:ti,ab OR Hycon:ti,ab 
OR Hydromorphone:ti,ab OR Dihydromorphinone:ti,ab 
OR Hydromorphon:ti,ab OR Palladone:ti,ab OR Laudacon:ti,ab 
OR Dilaudid:ti,ab OR ketobemidone:ti,ab OR Levorphanol:ti,ab 
OR levorphan:ti,ab OR levorphanol:ti,ab OR 'Levo Dromoran':ti,ab 
OR LevoDromoran:ti,ab OR lofentanil:ti,ab OR lofentanyl:ti,ab OR 
Meperidine:ti,ab OR Pethidine:ti,ab OR Dolsin:ti,ab OR Dolosal:ti,ab OR 
Dolin:ti,ab OR Dolantin:ti,ab OR Dolargan:ti,ab OR Lidol:ti,ab 
OR Lydol:ti,ab OR Demerol:ti,ab OR Dolcontral:ti,ab 
OR Meptazinol:ti,ab OR Metid:ti,ab OR Methadone:ti,ab 
OR Dolophine:ti,ab OR Metadol:ti,ab OR Symoron:ti,ab 
OR Methadose:ti,ab OR Phenadone:ti,ab OR Physeptone:ti,ab 
OR Phymet:ti,ab OR Amidone:ti,ab OR Acetylmethadol:ti,ab 
OR Alphacetylmethadol:ti,ab OR Levoacetylmethadol:ti,ab 
OR Methadol:ti,ab OR Levomethadyl:ti,ab OR Morphine:ti,ab 
OR Morphia:ti,ab OR 'MS Contin':ti,ab OR Oramorph:ti,ab 
OR Duramorph:ti,ab OR Nalbuphine:ti,ab OR Nubain:ti,ab 
OR nocistatin:ti,ab OR normethadone:ti,ab OR Opium:ti,ab 
OR Papaveretum:ti,ab OR Omnopon:ti,ab OR Pantopon:ti,ab OR 
Oxycodone:ti,ab OR Dihydrone:ti,ab OR Oxycone:ti,ab 
OR Dihydrohydroxycodeinone:ti,ab OR Oxycodeinon:ti,ab 
OR Eucodal:ti,ab OR Oxycontin:ti,ab OR Oxymorphone:ti,ab 
OR Numorphan:ti,ab OR Opana:ti,ab OR noracetylmethadol:ti,ab 
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OR Pentazocine:ti,ab OR Lexir:ti,ab OR Talwin:ti,ab OR Fortral:ti,ab 
OR Narphen:ti,ab OR Phenoperidine:ti,ab OR Lealgin:ti,ab 
OR Pirinitramide:ti,ab OR Piritramid:ti,ab OR Dipidolor:ti,ab 
OR Dipydolor:ti,ab OR Promedol:ti,ab OR Trimeperidine:ti,ab 
OR Isopromedol:ti,ab OR protopine:ti,ab OR fumarine:ti,ab OR 
Remifentanil:ti,ab OR Ultiva:ti,ab OR Sufentanil:ti,ab 
OR Sulfentanyl:ti,ab OR Sulfentanil:ti,ab OR Sufenta:ti,ab 
OR Tapentadol:ti,ab OR Nucynta:ti,ab OR Tilidine:ti,ab OR Tilidate:ti,ab 
OR Tilidin:ti,ab OR Valoron:ti,ab OR Tramadol:ti,ab 
OR Tramundin:ti,ab OR Nobligan:ti,ab OR Zytram:ti,ab OR Tiral:ti,ab 
OR Topalgic:ti,ab OR Tradonal:ti,ab OR Trama:ti,ab OR Ranitidin:ti,ab 
OR Ultram:ti,ab OR Zydol:ti,ab OR  Tramadolor:ti,ab OR Tramal:ti,ab 
OR Adolonta:ti,ab OR Contramal:ti,ab OR Skudexa:ti,ab OR Actiq:ti,ab 
OR Fentora:ti,ab OR Abstral:ti,ab OR Onsolis:ti,ab OR Hysingla:ti,ab 
OR Zohydro:ti,ab OR Lorcet:ti,ab OR Lortab:ti,ab OR Norco:ti,ab OR 
Vicodin:ti,ab OR Dilaudid:ti,ab OR Exalgo:ti,ab OR Demerol:ti,ab 
OR Dolophine:ti,ab OR Methadose:ti,ab OR Kadian:ti,ab 
OR Oxycontin:ti,ab OR Oxaydo:ti,ab OR Percocet:ti,ab OR Roxicet:ti,ab 
OR morphabond:ti,ab OR Percodan:ti,ab  

5 NSAIDS 'nonsteroid antiinflammatory agent'/exp OR 'diclofenac'/exp OR 
'azapropazone'/exp OR 'acetylsalicylic acid'/exp OR 'celecoxib'/exp OR 
'ibuproxam'/exp OR 'diclofenac'/exp OR 'diflunisal'/exp OR 
'etodolac'/exp OR 'fenoprofen'/exp OR 'flufenamic acid'/exp OR 
'indometacin'/exp OR 'ketoprofen'/exp OR 'ketorolac'/exp OR 
'meclofenamic acid'/exp OR 'mefenamic acid'/exp OR 'meloxicam'/exp 
OR 'nabumetone'/exp OR 'naproxen'/exp OR 'nefopam'/exp OR 
'oxaprozin'/exp OR 'piroxicam'/exp OR 'phenylbutazone'/exp OR 
'phenylbutazone therapeutic use'/exp OR 'sulindac'/exp OR 
'tolmetin'/exp OR 'nonsteroid antiinflammatory agents':ti,ab OR 
'nonsteroid antiinflammatory agent':ti,ab OR 'nonsteroid anti-
inflammatory agents':ti,ab OR 'nonsteroid anti-inflammatory agent':ti,ab 
OR 'non-steroid antiinflammatory agents':ti,ab OR 'non-steroid 
antiinflammatory agent':ti,ab OR 'non-steroid anti-inflammatory 
agents':ti,ab OR 'non-steroid anti-inflammatory agent':ti,ab OR 
'nonsteroidal antiinflammatory agents':ti,ab OR 'nonsteroidal 
antiinflammatory agent':ti,ab OR 'nonsteroidal anti-inflammatory 
agents':ti,ab OR 'nonsteroidal anti-inflammatory agent':ti,ab OR 'non-
steroidal antiinflammatory agents':ti,ab OR 'non-steroidal 
antiinflammatory agent':ti,ab OR 'non-steroidal anti-inflammatory 
agents':ti,ab OR 'non-steroidal anti-inflammatory agent':ti,ab OR 
'nonsteroid antiinflammatory drugs':ti,ab OR 'nonsteroid 
antiinflammatory drug':ti,ab OR 'nonsteroid anti-inflammatory 
drugs':ti,ab OR 'nonsteroid anti-inflammatory drug':ti,ab OR non-steroid 
antiinflammatory drugs:ti,ab OR 'non-steroid antiinflammatory 
drug':ti,ab OR 'non-steroid anti-inflammatory drugs':ti,ab OR 'non-
steroid anti-inflammatory drug':ti,ab OR 'nonsteroidal antiinflammatory 
drugs':ti,ab OR 'nonsteroidal antiinflammatory drug':ti,ab OR 
'nonsteroidal anti-inflammatory drugs':ti,ab OR 'nonsteroidal anti-
inflammatory drug':ti,ab OR 'non-steroidal antiinflammatory 

260,154 
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drugs':ti,ab OR 'non-steroidal antiinflammatory drug':ti,ab OR 'non-
steroidal anti-inflammatory drugs':ti,ab OR 'non-steroidal anti-
inflammatory drug':ti,ab OR NSAID:ti,ab OR NSAIDs:ti,ab OR 
apazone:ti,ab OR aspirin:ti,ab OR 'acetylsalicylic acid':ti,ab OR 'salicylic 
acid':ti,ab OR salsalate:ti,ab OR bromfenac:ti,ab OR celecoxib:ti,ab OR 
Celebrex:ti,ab OR dexibuprofen:ti,ab OR dexketoprofen:ti,ab OR 
diclofenac:ti,ab OR voltaren:ti,ab OR aceclofenac:ti,ab OR diflunisal:ti,ab 
OR droxicam:ti,ab OR etodolac:ti,ab OR etoricoxib:ti,ab OR 
fenoprofen:ti,ab OR 'flufenamic acid':ti,ab OR flurbiprofen:ti,ab OR 
ibuprofen:ti,ab OR advil:ti,ab OR motrin:ti,ab OR indomethacin:ti,ab OR 
Indocin:ti,ab OR ketoprofen:ti,ab OR ketorolac:ti,ab OR toradol:ti,ab OR 
loxoprofen:ti,ab OR 'Meclofenamate sodium':ti,ab OR 'mefenamic 
acid':ti,ab OR 'meclofenamic acid':ti,ab OR meloxicam:ti,ab OR 
nabumetone:ti,ab OR naproxen:ti,ab OR aleve:ti,ab OR anaprox:ti,ab OR 
naprelan:ti,ab OR naprosyn:ti,ab OR nefopam:ti,ab OR nimesulide:ti,ab 
OR oxaprozin:ti,ab OR parecoxib:ti,ab OR piroxicam:ti,ab OR 
phenylbutazone:ti,ab OR salsalate:ti,ab OR sulindac:ti,ab OR 
tenoxicam:ti,ab OR 'tiaprofenic acid':ti,ab OR 'tolfenamic acid':ti,ab OR 
tolmetin:ti,ab 

6 Non-Pharm 'integrative medicine'/exp OR 'alternative medicine'/exp OR 
'psychotherapy'/exp  OR 'coping behavior'/exp OR 'counseling'/exp OR 
'biofeedback'/exp OR 'breathing exercise'/exp OR 'autogenic training'/exp OR 
'guided imagery'/exp OR 'meditation'/exp OR 'relaxation training'/exp OR 
'yoga'/exp OR 'acupuncture'/exp OR 'complementary/alternative':ti,ab OR 
CAM:ti,ab OR 'C/AT':ti,ab OR 'C/ATs':ti,ab OR acupuncture:ti,ab OR 
counsel:ti,ab OR counsels:ti,ab OR counselled:ti,ab OR counseling:ti,ab OR 
psychotherapy:ti,ab OR psychotherapies:ti,ab OR psychotherapeutic:ti,ab OR 
CBT:ti,ab OR nonpharmacologic:ti,ab OR nonpharmacological:ti,ab OR 'guided 
imagery':ti,ab OR meditation:ti,ab OR meditative:ti,ab OR autogenic:ti,ab OR 
biofeedback:ti,ab OR 'group therapy':ti,ab OR 'group therapies':ti,ab 
OR  'progressive muscle relaxation':ti,ab OR massage:ti,ab OR massages:ti,ab 
OR self-massage:ti,ab OR 'self massage':ti,ab OR 'body work':ti,ab OR 
bodywork:ti,ab OR 'complementary therapy':ti,ab OR 'complementary 
therapies':ti,ab OR 'integrative medicine':ti,ab OR 'alternative therapy':ti,ab OR 
'alternative therapies':ti,ab OR 'alternative medicine':ti,ab OR holistic:ti,ab 

735,680 

7 #4 OR #5 OR #6 1,394,332 
8 #3 AND #7 3,092 
9 #8 AND [humans]/lim 2,899 
10 #9 AND ([article]/lim OR [article in press]/lim OR [editorial]/lim OR [letter]/lim 

OR [review]/lim) 
1,839 

 

Database (including vendor/platform): CINAHL (via Ebsco) 

Set #  Results 
1 Nursing (MH "Nurses+") OR (MH "Nurse Practitioners+") OR (MH "Clinical 

Nurse Specialists") OR (MH "Community Health Nursing+") OR (MH 
"Practice Patterns") OR TI(nurse OR nurses OR nursing) OR AB(nurse 
OR nurses OR nursing) 

 

697,305 
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2 
Prescription 

(MH "Prescriptions, Drug+") OR (MH "Prescriptions, Non-Drug") OR 
(MH "Inappropriate Prescribing") OR (MH "Prescribing Patterns") OR 
TI(prescribing OR prescribe OR prescribed OR prescriber OR prescribers 
OR prescription OR prescriptions) OR AB(prescribing OR prescribe OR 
prescribed OR prescriber OR prescribers OR prescription OR 
prescriptions) 

 

102,688 

3 1 AND 2 12,842 
4 Opioids (MH "Analgesics, Opioid+") OR (MH "Narcotics+") OR (MH 

"Alfentanil") OR (MH "Alphaprodine") OR (MH "Butorphanol") OR 
(MH "Fentanyl+") OR (MH "Heroin") OR (MH "Dihydromorphinone") 
OR (MH "Meperidine") OR (MH "Methadone") OR (MH "Morphine+") 
OR (MH "Nalbuphine") OR (MH "Apomorphine") OR (MH 
"Dextromethorphan") OR (MH "Opium+") OR (MH "Oxycodone") OR 
(MH "Pentazocine") OR (MH "Remifentanil") OR (MH "Sufentanil") OR 
(MH "Tramadol") OR (MH "Codeine") OR (MH "Buprenorphine") OR 
(MH "Propoxyphene") OR (MH "Diphenoxylate") OR TI(Opioid OR 
opioids OR opioid OR opioids OR opioids OR opioid OR opiate OR 
opiates OR narcotic OR narcotics OR Dihydroetorphine OR Vicodin OR 
acetaminophen OR hydrocodone OR acrylfentanyl OR alfentanil 
OR alphaprodine OR Butorphanol OR Beforal OR Moradol OR Stadol 
OR Torbugesic OR "Buprenorphine Naloxone" OR Suboxone 
OR carfentanil OR Codeine OR Isocodeine OR crotonylfentanyl 
OR cyclopropylfentanyl OR deltorphin OR dermorphin 
OR desomorphine OR krokodil OR Dextromoramide OR Pyrrolamidol 
OR Palfium OR Dextropropoxyphene OR Propoxyphene OR Darvon 
OR dezocine OR dihydrocodeine OR paramol OR Paracodin 
OR Dihydromorphine OR Diphenoxylate OR dynorphin OR dinorphin 
OR endomorphin OR Enkephalin OR eseroline OR Ethylketocyclazocine 
OR Ethylmorphine OR Dionine OR Etorphine OR Ethorphine OR 
Fentanyl OR Phentanyl OR Fentanest OR Sublimaze OR Duragesic 
OR Durogesic OR Fentora OR Heroin OR Diacetylmorphine 
OR Diamorphine OR Diamorf OR Hydrocodone OR Hydrocodon 
OR Dihydrocodeinone OR Dicodid OR Codinovo OR Hycodan 
OR Hycon OR Hydromorphone OR Dihydromorphinone 
OR Hydromorphon OR Palladone OR Laudacon OR Dilaudid 
OR ketobemidone OR Levorphanol OR levorphan OR levorphanol OR 
"Levo Dromoran" OR LevoDromoran OR lofentanil OR lofentanyl OR 
Meperidine OR Pethidine OR Dolsin OR Dolosal OR Dolin OR Dolantin 
OR Dolargan OR Lidol OR Lydol OR Demerol OR Dolcontral 
OR Meptazinol OR Metid OR Methadone OR Dolophine OR Metadol 
OR Symoron OR Methadose OR Phenadone OR Physeptone OR Phymet 
OR Amidone OR Acetylmethadol OR Alphacetylmethadol 
OR Levoacetylmethadol OR Methadol OR Levomethadyl OR Morphine 
OR Morphia OR "MS Contin" OR Oramorph OR Duramorph 
OR Nalbuphine OR Nubain OR nocistatin OR normethadone OR Opium 
OR Papaveretum OR Omnopon OR Pantopon OR Oxycodone 
OR Dihydrone OR Oxycone OR Dihydrohydroxycodeinone 
OR Oxycodeinon OR Eucodal OR Oxycontin OR Oxymorphone 

79,242 
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OR Numorphan OR Opana OR noracetylmethadol OR Pentazocine 
OR Lexir OR Talwin OR Fortral OR Narphen OR Phenoperidine 
OR Lealgin OR Pirinitramide OR Piritramid OR Dipidolor 
OR Dipydolor OR Promedol OR Trimeperidine OR Isopromedol 
OR protopine OR fumarine OR Remifentanil OR Ultiva OR Sufentanil 
OR Sulfentanyl OR Sulfentanil OR Sufenta OR Tapentadol OR Nucynta 
OR Tilidine OR Tilidate OR Tilidin OR Valoron OR Tramadol 
OR Tramundin OR Nobligan OR Zytram OR Tiral OR Topalgic 
OR Tradonal OR Trama OR Ranitidin OR Ultram OR Zydol 
OR  Tramadolor OR Tramal OR Adolonta OR Contramal OR Skudexa 
OR Actiq OR Fentora OR Abstral OR Onsolis OR Hysingla OR Zohydro 
OR Lorcet OR Lortab OR Norco OR Vicodin OR Dilaudid OR Exalgo OR 
Demerol OR Dolophine OR Methadose OR Kadian OR Oxycontin 
OR Oxaydo OR Percocet OR Roxicet OR morphabond OR Percodan) OR 
AB(Opioid OR opioids OR opioid OR opioids OR opioids OR opioid OR 
opiate OR opiates OR narcotic OR narcotics OR Dihydroetorphine OR 
Vicodin OR acetaminophen OR hydrocodone OR acrylfentanyl 
OR alfentanil OR alphaprodine OR Butorphanol OR Beforal 
OR Moradol OR Stadol OR Torbugesic OR "Buprenorphine Naloxone" 
OR Suboxone OR carfentanil OR Codeine OR Isocodeine 
OR crotonylfentanyl OR cyclopropylfentanyl OR deltorphin 
OR dermorphin OR desomorphine OR krokodil OR Dextromoramide 
OR Pyrrolamidol OR Palfium OR Dextropropoxyphene OR 
Propoxyphene OR Darvon OR dezocine OR dihydrocodeine 
OR paramol OR Paracodin OR Dihydromorphine OR Diphenoxylate 
OR dynorphin OR dinorphin OR endomorphin OR Enkephalin 
OR eseroline OR Ethylketocyclazocine OR Ethylmorphine OR Dionine 
OR Etorphine OR Ethorphine OR Fentanyl OR Phentanyl OR Fentanest 
OR Sublimaze OR Duragesic OR Durogesic OR Fentora OR Heroin OR 
Diacetylmorphine OR Diamorphine OR Diamorf OR Hydrocodone 
OR Hydrocodon OR Dihydrocodeinone OR Dicodid OR Codinovo 
OR Hycodan OR Hycon OR Hydromorphone OR Dihydromorphinone 
OR Hydromorphon OR Palladone OR Laudacon OR Dilaudid 
OR ketobemidone OR Levorphanol OR levorphan OR levorphanol OR 
"Levo Dromoran" OR LevoDromoran OR lofentanil OR lofentanyl OR 
Meperidine OR Pethidine OR Dolsin OR Dolosal OR Dolin OR Dolantin 
OR Dolargan OR Lidol OR Lydol OR Demerol OR Dolcontral 
OR Meptazinol OR Metid OR Methadone OR Dolophine OR Metadol 
OR Symoron OR Methadose OR Phenadone OR Physeptone OR Phymet 
OR Amidone OR Acetylmethadol OR Alphacetylmethadol 
OR Levoacetylmethadol OR Methadol OR Levomethadyl OR Morphine 
OR Morphia OR "MS Contin" OR Oramorph OR Duramorph 
OR Nalbuphine OR Nubain OR nocistatin OR normethadone OR Opium 
OR Papaveretum OR Omnopon OR Pantopon OR Oxycodone 
OR Dihydrone OR Oxycone OR Dihydrohydroxycodeinone 
OR Oxycodeinon OR Eucodal OR Oxycontin OR Oxymorphone 
OR Numorphan OR Opana OR noracetylmethadol OR Pentazocine 
OR Lexir OR Talwin OR Fortral OR Narphen OR Phenoperidine 
OR Lealgin OR Pirinitramide OR Piritramid OR Dipidolor 
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OR Dipydolor OR Promedol OR Trimeperidine OR Isopromedol 
OR protopine OR fumarine OR Remifentanil OR Ultiva OR Sufentanil 
OR Sulfentanyl OR Sulfentanil OR Sufenta OR Tapentadol OR Nucynta 
OR Tilidine OR Tilidate OR Tilidin OR Valoron OR Tramadol 
OR Tramundin OR Nobligan OR Zytram OR Tiral OR Topalgic 
OR Tradonal OR Trama OR Ranitidin OR Ultram OR Zydol 
OR  Tramadolor OR Tramal OR Adolonta OR Contramal OR Skudexa 
OR Actiq OR Fentora OR Abstral OR Onsolis OR Hysingla OR Zohydro 
OR Lorcet OR Lortab OR Norco OR Vicodin OR Dilaudid OR Exalgo OR 
Demerol OR Dolophine OR Methadose OR Kadian OR Oxycontin 
OR Oxaydo OR Percocet OR Roxicet OR morphabond OR Percodan) 

5 NSAIDS (MH "Antiinflammatory Agents, Non-Steroidal+") OR (MH "Aspirin") 
OR (MH "Etodolac") OR (MH "Diclofenac") OR (MH "Fenoprofen") OR 
(MH "Ibuprofen") OR (MH "Indomethacin") OR (MH "Ketorolac") OR 
(MH "Naproxen") OR (MH "Phenylbutazone") OR (MH "Piroxicam") OR 
(MH "Pregabalin") OR (MH "Sulindac") OR (MH "Tolmetin") OR (MH 
"Cox-2 Inhibitors") OR TI("nonsteroid antiinflammatory agents" OR 
"nonsteroid antiinflammatory agent" OR "nonsteroid anti-inflammatory 
agents" OR "nonsteroid anti-inflammatory agent" OR "non-steroid 
antiinflammatory agents" OR "non-steroid antiinflammatory agent" OR 
"non-steroid anti-inflammatory agents" OR "non-steroid anti-
inflammatory agent" OR "nonsteroidal antiinflammatory agents" OR 
"nonsteroidal antiinflammatory agent" OR "nonsteroidal anti-
inflammatory agents" OR "nonsteroidal anti-inflammatory agent" OR 
"non-steroidal antiinflammatory agents" OR "non-steroidal 
antiinflammatory agent" OR "non-steroidal anti-inflammatory agents" 
OR "non-steroidal anti-inflammatory agent" OR "nonsteroid 
antiinflammatory drugs" OR "nonsteroid antiinflammatory drug" OR 
"nonsteroid anti-inflammatory drugs" OR "nonsteroid anti-
inflammatory drug" OR non-steroid antiinflammatory drugs OR "non-
steroid antiinflammatory drug" OR "non-steroid anti-inflammatory 
drugs" OR "non-steroid anti-inflammatory drug" OR "nonsteroidal 
antiinflammatory drugs" OR "nonsteroidal antiinflammatory drug" OR 
"nonsteroidal anti-inflammatory drugs" OR "nonsteroidal anti-
inflammatory drug" OR "non-steroidal antiinflammatory drugs" OR 
"non-steroidal antiinflammatory drug" OR "non-steroidal anti-
inflammatory drugs" OR "non-steroidal anti-inflammatory drug" OR 
NSAID OR NSAIDs OR apazone OR aspirin OR "acetylsalicylic acid" OR 
"salicylic acid" OR salsalate OR bromfenac OR celecoxib OR Celebrex 
OR dexibuprofen OR dexketoprofen OR diclofenac OR voltaren OR 
aceclofenac OR diflunisal OR droxicam OR etodolac OR etoricoxib OR 
fenoprofen OR "flufenamic acid" OR flurbiprofen OR ibuprofen OR 
advil OR motrin OR indomethacin OR Indocin OR ketoprofen OR 
ketorolac OR toradol OR loxoprofen OR "Meclofenamate sodium" OR 
"mefenamic acid" OR "meclofenamic acid" OR meloxicam OR 
nabumetone OR naproxen OR aleve OR anaprox OR naprelan OR 
naprosyn OR nefopam OR nimesulide OR oxaprozin OR parecoxib OR 
piroxicam OR phenylbutazone OR salsalate OR sulindac OR tenoxicam 
OR "tiaprofenic acid" OR "tolfenamic acid" OR tolmetin) OR 

45,389 
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AB("nonsteroid antiinflammatory agents" OR "nonsteroid 
antiinflammatory agent" OR "nonsteroid anti-inflammatory agents" OR 
"nonsteroid anti-inflammatory agent" OR "non-steroid antiinflammatory 
agents" OR "non-steroid antiinflammatory agent" OR "non-steroid anti-
inflammatory agents" OR "non-steroid anti-inflammatory agent" OR 
"nonsteroidal antiinflammatory agents" OR "nonsteroidal 
antiinflammatory agent" OR "nonsteroidal anti-inflammatory agents" 
OR "nonsteroidal anti-inflammatory agent" OR "non-steroidal 
antiinflammatory agents" OR "non-steroidal antiinflammatory agent" 
OR "non-steroidal anti-inflammatory agents" OR "non-steroidal anti-
inflammatory agent" OR "nonsteroid antiinflammatory drugs" OR 
"nonsteroid antiinflammatory drug" OR "nonsteroid anti-inflammatory 
drugs" OR "nonsteroid anti-inflammatory drug" OR non-steroid 
antiinflammatory drugs OR "non-steroid antiinflammatory drug" OR 
"non-steroid anti-inflammatory drugs" OR "non-steroid anti-
inflammatory drug" OR "nonsteroidal antiinflammatory drugs" OR 
"nonsteroidal antiinflammatory drug" OR "nonsteroidal anti-
inflammatory drugs" OR "nonsteroidal anti-inflammatory drug" OR 
"non-steroidal antiinflammatory drugs" OR "non-steroidal 
antiinflammatory drug" OR "non-steroidal anti-inflammatory drugs" OR 
"non-steroidal anti-inflammatory drug" OR NSAID OR NSAIDs OR 
apazone OR aspirin OR "acetylsalicylic acid" OR "salicylic acid" OR 
salsalate OR bromfenac OR celecoxib OR Celebrex OR dexibuprofen OR 
dexketoprofen OR diclofenac OR voltaren OR aceclofenac OR diflunisal 
OR droxicam OR etodolac OR etoricoxib OR fenoprofen OR "flufenamic 
acid" OR flurbiprofen OR ibuprofen OR advil OR motrin OR 
indomethacin OR Indocin OR ketoprofen OR ketorolac OR toradol OR 
loxoprofen OR "Meclofenamate sodium" OR "mefenamic acid" OR 
"meclofenamic acid" OR meloxicam OR nabumetone OR naproxen OR 
aleve OR anaprox OR naprelan OR naprosyn OR nefopam OR 
nimesulide OR oxaprozin OR parecoxib OR piroxicam OR 
phenylbutazone OR salsalate OR sulindac OR tenoxicam OR "tiaprofenic 
acid" OR "tolfenamic acid" OR tolmetin) 

6 Non-Pharm (MH "Integrative Medicine") OR (MH "Alternative Therapies+") OR (MH 
"Psychotherapy+") OR (MH "Cognitive Therapy+") OR (MH "Adaptation, 
Psychological+") OR (MH "Counseling+") OR (MH "Mind Body Techniques+") 
OR (MH "Biofeedback") OR (MH "Breathing Exercises+") OR (MH "Autogenic 
Training (Iowa NIC)") OR (MH "Guided Imagery") OR (MH "Yoga+") OR (MH 
"Simple Relaxation Therapy (Iowa NIC)") OR (MH "Acupuncture+") OR (MH 
"Holistic Health") OR TI("complementary/alternative" OR CAM OR "C/AT" OR 
"C/ATs" OR acupuncture OR counsel OR counsels OR counselled OR counseling 
OR psychotherapy OR psychotherapies OR psychotherapeutic OR CBT OR 
nonpharmacologic OR nonpharmacological OR "guided imagery" OR 
meditation OR meditative OR autogenic OR biofeedback OR "group therapy" 
OR "group therapies" OR  "progressive muscle relaxation" OR massage OR 
massages OR self-massage OR "self massage" OR "body work" OR bodywork 
OR "complementary therapy" OR "complementary therapies" OR "integrative 
medicine" OR "alternative therapy" OR "alternative therapies" OR "alternative 
medicine" OR holistic) OR AB("complementary/alternative" OR CAM OR "C/AT" 
OR "C/ATs" OR acupuncture OR counsel OR counsels OR counselled OR 
counseling OR psychotherapy OR psychotherapies OR psychotherapeutic OR 

713,036 
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CBT OR nonpharmacologic OR nonpharmacological OR "guided imagery" OR 
meditation OR meditative OR autogenic OR biofeedback OR "group therapy" 
OR "group therapies" OR  "progressive muscle relaxation" OR massage OR 
massages OR self-massage OR "self massage" OR "body work" OR bodywork 
OR "complementary therapy" OR "complementary therapies" OR "integrative 
medicine" OR "alternative therapy" OR "alternative therapies" OR "alternative 
medicine" OR holistic) 

7 #4 OR #5 OR #6 819,653 
8 #3 AND #7 2,383 
9 #8 Limiters - Publication Type: Care Plan, Case Study, Clinical Trial, 

Journal Article, Letter, Meta Analysis, Meta Synthesis, Practice 
Guidelines, Randomized Controlled Trial, Review, Systematic Review 

1,604 

 

Database (including vendor/platform): Web of Science (via Clarivate) 

Set   Results 
1 Nursing TS=(nurse OR nurses OR nursing) 

 
294,608 

2 
Prescription 

TS=(prescribing OR prescribe OR prescribed OR prescriber OR 
prescribers OR prescription OR prescriptions) 

265,663 

3 1 AND 2 7,823 
4 Opioids TS=(Opioid OR opioids OR opioid OR opioids OR opioids OR opioid 

OR opiate OR opiates OR narcotic OR narcotics OR Dihydroetorphine 
OR Vicodin OR acetaminophen OR hydrocodone OR acrylfentanyl 
OR alfentanil OR alphaprodine OR Butorphanol OR Beforal 
OR Moradol OR Stadol OR Torbugesic OR "Buprenorphine Naloxone" 
OR Suboxone OR carfentanil OR Codeine OR Isocodeine 
OR crotonylfentanyl OR cyclopropylfentanyl OR deltorphin 
OR dermorphin OR desomorphine OR krokodil OR Dextromoramide 
OR Pyrrolamidol OR Palfium OR Dextropropoxyphene OR 
Propoxyphene OR Darvon OR dezocine OR dihydrocodeine 
OR paramol OR Paracodin OR Dihydromorphine OR Diphenoxylate 
OR dynorphin OR dinorphin OR endomorphin OR Enkephalin 
OR eseroline OR Ethylketocyclazocine OR Ethylmorphine OR Dionine 
OR Etorphine OR Ethorphine OR Fentanyl OR Phentanyl OR Fentanest 
OR Sublimaze OR Duragesic OR Durogesic OR Fentora OR Heroin OR 
Diacetylmorphine OR Diamorphine OR Diamorf OR Hydrocodone 
OR Hydrocodon OR Dihydrocodeinone OR Dicodid OR Codinovo 
OR Hycodan OR Hycon OR Hydromorphone OR Dihydromorphinone 
OR Hydromorphon OR Palladone OR Laudacon OR Dilaudid 
OR ketobemidone OR Levorphanol OR levorphan OR levorphanol OR 
"Levo Dromoran" OR LevoDromoran OR lofentanil OR lofentanyl OR 
Meperidine OR Pethidine OR Dolsin OR Dolosal OR Dolin OR Dolantin 
OR Dolargan OR Lidol OR Lydol OR Demerol OR Dolcontral 
OR Meptazinol OR Metid OR Methadone OR Dolophine OR Metadol 
OR Symoron OR Methadose OR Phenadone OR Physeptone OR Phymet 
OR Amidone OR Acetylmethadol OR Alphacetylmethadol 

250,053 
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OR Levoacetylmethadol OR Methadol OR Levomethadyl OR Morphine 
OR Morphia OR "MS Contin" OR Oramorph OR Duramorph 
OR Nalbuphine OR Nubain OR nocistatin OR normethadone OR Opium 
OR Papaveretum OR Omnopon OR Pantopon OR Oxycodone 
OR Dihydrone OR Oxycone OR Dihydrohydroxycodeinone 
OR Oxycodeinon OR Eucodal OR Oxycontin OR Oxymorphone 
OR Numorphan OR Opana OR noracetylmethadol OR Pentazocine 
OR Lexir OR Talwin OR Fortral OR Narphen OR Phenoperidine 
OR Lealgin OR Pirinitramide OR Piritramid OR Dipidolor 
OR Dipydolor OR Promedol OR Trimeperidine OR Isopromedol 
OR protopine OR fumarine OR Remifentanil OR Ultiva OR Sufentanil 
OR Sulfentanyl OR Sulfentanil OR Sufenta OR Tapentadol OR Nucynta 
OR Tilidine OR Tilidate OR Tilidin OR Valoron OR Tramadol 
OR Tramundin OR Nobligan OR Zytram OR Tiral OR Topalgic 
OR Tradonal OR Trama OR Ranitidin OR Ultram OR Zydol 
OR  Tramadolor OR Tramal OR Adolonta OR Contramal OR Skudexa 
OR Actiq OR Fentora OR Abstral OR Onsolis OR Hysingla OR Zohydro 
OR Lorcet OR Lortab OR Norco OR Vicodin OR Dilaudid OR Exalgo OR 
Demerol OR Dolophine OR Methadose OR Kadian OR Oxycontin 
OR Oxaydo OR Percocet OR Roxicet OR morphabond OR Percodan) 

5 NSAIDS TS=("nonsteroid antiinflammatory agents" OR "nonsteroid 
antiinflammatory agent" OR "nonsteroid anti-inflammatory agents" OR 
"nonsteroid anti-inflammatory agent" OR "non-steroid antiinflammatory 
agents" OR "non-steroid antiinflammatory agent" OR "non-steroid anti-
inflammatory agents" OR "non-steroid anti-inflammatory agent" OR 
"nonsteroidal antiinflammatory agents" OR "nonsteroidal 
antiinflammatory agent" OR "nonsteroidal anti-inflammatory agents" 
OR "nonsteroidal anti-inflammatory agent" OR "non-steroidal 
antiinflammatory agents" OR "non-steroidal antiinflammatory agent" 
OR "non-steroidal anti-inflammatory agents" OR "non-steroidal anti-
inflammatory agent" OR "nonsteroid antiinflammatory drugs" OR 
"nonsteroid antiinflammatory drug" OR "nonsteroid anti-inflammatory 
drugs" OR "nonsteroid anti-inflammatory drug" OR non-steroid 
antiinflammatory drugs OR "non-steroid antiinflammatory drug" OR 
"non-steroid anti-inflammatory drugs" OR "non-steroid anti-
inflammatory drug" OR "nonsteroidal antiinflammatory drugs" OR 
"nonsteroidal antiinflammatory drug" OR "nonsteroidal anti-
inflammatory drugs" OR "nonsteroidal anti-inflammatory drug" OR 
"non-steroidal antiinflammatory drugs" OR "non-steroidal 
antiinflammatory drug" OR "non-steroidal anti-inflammatory drugs" OR 
"non-steroidal anti-inflammatory drug" OR NSAID OR NSAIDs OR 
apazone OR aspirin OR "acetylsalicylic acid" OR "salicylic acid" OR 
salsalate OR bromfenac OR celecoxib OR Celebrex OR dexibuprofen OR 
dexketoprofen OR diclofenac OR voltaren OR aceclofenac OR diflunisal 
OR droxicam OR etodolac OR etoricoxib OR fenoprofen OR "flufenamic 
acid" OR flurbiprofen OR ibuprofen OR advil OR motrin OR 
indomethacin OR Indocin OR ketoprofen OR ketorolac OR toradol OR 
loxoprofen OR "Meclofenamate sodium" OR "mefenamic acid" OR 
"meclofenamic acid" OR meloxicam OR nabumetone OR naproxen OR 

217,179 
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aleve OR anaprox OR naprelan OR naprosyn OR nefopam OR 
nimesulide OR oxaprozin OR parecoxib OR piroxicam OR 
phenylbutazone OR salsalate OR sulindac OR tenoxicam OR "tiaprofenic 
acid" OR "tolfenamic acid" OR tolmetin) 

6 Non-Pharm TS=("complementary/alternative" OR CAM OR "C/AT" OR "C/ATs" OR 
acupuncture OR counsel OR counsels OR counselled OR counseling OR 
psychotherapy OR psychotherapies OR psychotherapeutic OR CBT OR 
nonpharmacologic OR nonpharmacological OR "guided imagery" OR 
meditation OR meditative OR autogenic OR biofeedback OR "group therapy" 
OR "group therapies" OR  "progressive muscle relaxation" OR massage OR 
massages OR self-massage OR "self massage" OR "mind body" OR "mind-body" 
OR "body work" OR bodywork OR "complementary therapy" OR 
"complementary therapies" OR "integrative medicine" OR "alternative 
therapy" OR "alternative therapies" OR "alternative medicine" OR holistic) 

431,653 

7 #4 OR #5 OR #6 879,262 
8 #3 AND #7 1,228 
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Appendix B: PRISMA Guidelines 
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