Dissemination and Implementation of Evidence-based Chronic Pain Management Among
Primary Care Providers

by
Laura Ellen Gochnauer Ashcraft
Bachelor of Arts in Social Work, Millersville University of Pennsylvania, 2012

Masters of Social Work, University of Pittsburgh, 2013

Submitted to the Graduate Faculty of
School of Social Work in partial fulfillment
of the requirements for the degree of

Doctor of Philosophy

University of Pittsburgh

2021



UNIVERSITY OF PITTSBURGH

SCHOOL OF SOCIAL WORK

This dissertation was presented

by

Laura Ellen Gochnauer Ashcraft

It was defended on
July 30, 2021
and approved by
Elizabeth M.Z. Farmer, PhD, Dean and Professor, School of Social Work
Jessica S. Merlin, MD, PhD, MBA, Associate Professor, School of Medicine
Shari S. Rogal, MD, MPH, Assistant Professor of Medicine, Surgery, and Clinical and
Translational Science, School of Medicine Pitt; Core Investigator, Center for Health Equity
Research and Promotion, VAPHS

Deborah J. Moon, PhD, Assistant Professor, School of Social Work

Dissertation Director: Shaun M. Eack, PhD, James and Noel Browne Endowed Chair, Associate
Dean for Research, and Professor, School of Social Work



Copyright © by Laura Ellen Gochnauer Ashcraft

2021



Dissemination and Implementation of Evidence-based Chronic Pain Management Among
Primary Care Providers

Laura Ellen Gochnauer Ashcraft, PhD

University of Pittsburgh, 2021

Chronic pain and its consequences are pervasive in the United States. Most people living
with chronic pain receive care from their primary care providers (PCPs). PCPs are asked to
synthesize evidence-based treatments and find the options that work best for their patients. This
dissertation leveraged implementation science and Diffusion of Innovations Theory, the Model
for Dissemination of Research, and the Consolidated Framework for Implementation Research to
identify current and preferred dissemination channels and implementation strategies for
evidence-based chronic pain management among primary care providers in Pennsylvania. This
study used snowball sampling to survey 101 Pennsylvania PCPs about their current and preferred
dissemination channels and implementation strategies and used Cohen’s kappa to assess the
degree of concordance. The survey collected professional factors, context factors and predicted
moderators of concordance including urbanicity, academic affiliation, openness to trying new
treatments, perceptions of incongruence between existing and new practices, and knowledge of
evidence-based chronic pain management. Study results found significant dissemination gaps in
learning about evidence-based chronic pain management from workshops, clinical experts,
seminars, and researchers; and implementation gaps in developing workgroups, creating targeted
supports, identifying chronic pain champions, using data to inform care, and engaging patients
and families. This sample of Pennsylvania PCPs had average levels of dissemination

concordance and implementation concordance higher than that expected by chance. The study



used multiple linear regression to understand potential moderators of the congruence
relationship. Only self-identifying as female was statistically significantly related to lower levels
of dissemination concordance. Increased years of experience was statistically significantly
related to slightly higher levels of implementation concordance. It is important to consider the
named limitations for interpreting the results and should not be generalized beyond the current
sample. Findings hold implications for future methodological approaches in implementation
science to quantify and benchmark dissemination and implementation gaps in various settings.
The results also highlight the important role of social work practitioners and social work scholars
in leveraging their existing roles to bring together interdisciplinary teams and patients and
families with the goal to bridge the gap between existing practice and preferences in addressing

chronic pain management in primary care.
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1.0 Introduction

Chronic pain affects millions of people every year and is most often managed by primary
care providers (PCPs). There are many evidence-based approaches to treating chronic pain; yet
primary care providers often face barriers to knowing about and using these treatments. The
result of which is untreated or inappropriately treated chronic pain and physical, psychological,
economic, and social consequences. Dissemination research and implementation research
propose strategies to increase the effectiveness of communicating chronic pain evidence and
uptake by providers. Social work offers a unique contribution to addressing this problem by
integrating a biopsychosocial and person-in-environment perspective of the patient, clinic, and
community settings to collaboratively overcome the dissemination and implementation gap of
evidence-based chronic pain management in primary care.

Limited research exists at the intersection of chronic pain management in primary care
and implementation science. The long-term goal of the current line of research is to move both
fields of chronic pain and implementation science forward. However, the scope of this
dissertation centers on the methodological contributions to implementation science by
quantifying gaps and identifying research priorities in dissemination and implementation gaps.
These advances may also be used in clinical settings by highlighting targets for the dissemination
and implementation of chronic pain management interventions. The following section describes
chronic pain management in primary care with the goal to highlight gaps well-suited for
implementation science to address. The results of this work act as a foundation for advances in
methodological approaches to quantify dissemination concordance and implementation
concordance not only among primary care providers but in other populations as well. As such,
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the following will situate the current topic (evidence-based chronic pain management in primary
care settings) before describing implementation science and then will discuss the intersection of

the two to contextualize and introduce the current study.

1.1 The Problem of the Dissemination and Implementation of Evidence-based Chronic Pain

Management to Primary Care Providers

Chronic pain is a serious problem in the United States affecting the physical, social,
psychological, and economic well-being of millions (Institute of Medicine of the National
Academies, 2012; National Center on Complementary and Integrative Health, 2015). Chronic
pain is pain that lasts longer than a normal healing time or for more than three to six months
(Treede et al., 2015) and affects anywhere from 25.3 million (National Center on
Complementary and Integrative Health, 2015) to 100 million people (Institute of Medicine of the
National Academies, 2012) annually. Not only does chronic pain impact a significant portion of
the U.S. population, it also costs $635 billion annually in medical treatment and lost productivity
(Institute of Medicine of the National Academies, 2012).

Chronic pain exists beyond a physical condition and involves psychological challenges
such as depression and anxiety (Brennan et al., 2007; Institute of Medicine of the National
Academies, 2012). There are many non-pharmacologic and pharmacologic ways to manage and
treat chronic pain ranging from physical therapy (Assendelft et al., 2004; Hayden et al., 2005;
Kinney et al., 2018) and cognitive behavioral therapy (Hoffman et al., 2007; Morley et al., 1999;
Niesen et al., 2018) to opioids (Allegri et al., 2019; Furlan et al., 2006; Reinecke et al., 2015) and

antidepressants (Salerno et al., 2002).



Chronic pain is a serious condition which is most often treated in primary care settings
(Breuer et al., 2010; Nguyen et al., 2005). While many definitions to primary care exist for the
purposes of this dissertation the National Academy of Medicine, formally known as the Institute

of Medicine, defines primary care as follows:

“Primary care is the provision of integrated, accessible health care services by
clinicians who are accountable for addressing a large majority of personal
healthcare needs, developing a sustained partnership with patients, and
practicing in the context of family and community.” (Donaldson et al., 1996, p.

31)

Primary care providers (PCPs) are the entry point for the healthcare system for the
majority of people in the United States (Donaldson et al., 1996). PCPs are often responsible for
between 1,200 to 1,900 patients (Raffoul et al., 2016) and manage many chronic conditions
(Chen et al., 2009) including most chronic pain management (Breuer et al., 2010; Nguyen et al.,
2005). Often PCPs are uncertain about how to treat chronic pain which may result in untreated
chronic pain or overreliance on pharmacologic treatments (e.g. opioids) (Breuer et al., 2010;
Institute of Medicine of the National Academies, 2012; Jamison et al., 2014; Pizzo & Clark,
2012).

Many interventions exist to manage chronic pain; yet little work exists on addressing the
gap between chronic pain management research and primary care practice. Implementation
science is the investigation of effective ways to distribute evidence, integrate this evidence into
care, and influence determinants (Mitchell & Chambers, 2017). This approach offers a solution
to address the gap between research evidence and provider knowledge and utilization.

Implementation science is grounded in Diffusion of Innovations Theory which seeks to explain
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how interventions are spread and used by examining individual and contextual factors (Rogers,
2003).

The purpose of Diffusion of Innovations Theory is to understand how novel interventions
are adopted (or not) and explore how this adoption is related to internal and external factors
(Rogers, 2003). Individual, organizational, and systems factors are considered as potential
moderators of the Innovation-Decision Process (Rogers, 2003). In this way, Diffusion of
Innovations Theory provides a useful foundation for identifying dissemination channels and
implementation strategies in evidence-based chronic pain management.

Primary care providers are often responsible for many patients (Raffoul et al., 2016) and
the care of numerous chronic conditions (Chen et al., 2009), including chronic pain (Breuer et
al., 2010; Nguyen et al., 2005). PCPs are asked to navigate large and complex bodies of literature
and make patient-centered determinations for the management of chronic pain. The investigation
of dissemination research and implementation research in evidence-based chronic pain
management in primary settings is still in its infancy with very little known about PCPs
preferences for dissemination channels or implementation strategies.

Dissemination research seeks to understand and improve the distribution of information
(National Institutes of Health, 2019). The Model for Dissemination of Research builds on both
Diffusion of Innovations Theory and dissemination research with the goal to understand the
translation gap between research and practice (Brownson et al., 2018). Both Diffusion of
Innovations Theory and the Model for Dissemination of Research provide a foundation to help
understand existing dissemination and develop strategies to improve dissemination of evidence.

Dissemination research in chronic pain management in primary care is limited with no

studies using Diffusion of Innovations Theory or the Model for Dissemination of Research.



While they did not use the same models, three chronic pain dissemination studies found self-
reported increases in chronic pain knowledge as a result in toolkits, guidelines, and change
models (Cardarelli et al., 2017), train-the-trainer models were most successful in rural settings
(Zisblatt et al., 2017), and the availability of online resources (as passive dissemination) does not
improve chronic pain knowledge (Jamison et al., 2002). Even as the dissemination of chronic
pain evidence is an ongoing priority (Webster, 2013), little is known about how to do so
successfully or how PCPs would prefer to receive information about chronic pain management.

Implementation research examines how innovations are integrated into practice (National
Institutes of Health, 2019). The Consolidated Framework for Implementation Research (CIFR)
uses a theoretical foundation partially based on Diffusion of Innovations Theory with the goal to
help implementation researchers understand the implementation process using a set of domains
and constructs (Damschroder et al., 2009). The CFIR provides the structure to assess
implementation processes by examining barriers and facilitators with the goal to improve
implementation in clinical settings. The Expert Recommendations for Implementing Change
(ERIC) implementation strategies complements this framework by operationalizing ways to
promote implementation of an evidence-based practice (Powell et al., 2015).

The implementation of evidence-based chronic pain management is more commonly
studied in the peer-reviewed literature. EXisting literature at the intersection of implementation
science and chronic pain management focuses on the chronic pain management strategies of peer
support (Shue et al., 2018), self-management (Niesen et al., 2018), and the appropriate use of
opioids (Becker et al., 2018). Implementation strategies to support the use of these interventions
include systems consultation (Jacobson et al., 2019; Quanbeck et al., 2018) and academic

detailing (Becker et al., 2018; Jacobson et al., 2019; Midboe et al., 2018; Quanbeck et al., 2018).



These studies demonstrate a growing field of implementation research on the topic of chronic
pain management in primary care settings. Yet, there is little evidence to suggest what strategies
PCPs want to use when implementing evidence-based chronic pain management with their
patients.

Together dissemination research and implementation research provide a systematic
approach to addressing the serious problem of chronic pain management in primary care settings.
Chronic pain is a significant source of disability with far-reaching physical, psychological,
economic, and social consequences. Social work scholars offer a unique skillset to addressing the
issue of chronic pain in the US, given their professional training which centers on the person-in-
environment perspective while also understanding the importance that not only biology, but also
psychological and social factors have in the ongoing management of chronic conditions. This
framework, in conjunction with implementation science, provides a novel approach to examining
dissemination and implementation of evidence-based chronic pain management in primary care
settings. Further, clinical social workers are well-positioned to put the results of this scholarship
into practice given their strengths in translating evidence and working in interdisciplinary
settings.

As described above, previous research often focuses on the barriers and facilitators of
evidence-based chronic pain management, but stops short of moving to the next step of
describing how primary care providers themselves would prefer to leverage facilitators to
overcome dissemination and implementation barriers. To date, no research exists on
dissemination and implementation concordance of evidence-based chronic pain management
among primary care providers. The development of tailored implementation strategies is crucial

to increasing the uptake and ongoing utilization of evidence-based chronic pain management



among primary care providers. Therefore, scholars should first understand current dissemination
channels and implementation strategies used by primary care providers and then solicit
information about what PCPs would like to experience in an ideal world. This information can
then provide insights into the degree of dissemination concordance and implementation
concordance for evidence-based chronic pain management among primary care providers.
Finally, using this measure of dissemination concordance and implementation concordance,
scholars must understand what factors may influence dissemination and implementation
concordance. This work builds on the existing knowledge about barriers and facilitators of
evidence-based chronic pain management to move the field forward by understanding
dissemination and implementation concordance of evidence-based chronic pain management in

primary care and potential moderating factors.

1.2 Relevance to Social Work

Social work addresses social problems, specifically problems that inhibit the quality of
life, functioning, and social justice. Chronic pain is a serious medical and social problem with
consequences that reach beyond physical functioning to include mental health and interpersonal
relationships. As previously defined, primary care settings seek to address a variety of conditions
and support the health of families and the community. Within this context, primary care is an
appropriate setting for addressing social determinants of health as this holistic perspective
alongside integrated care teams has been shown to improve health outcomes (Cornell et al.,
2020; Katon et al., 2010; Reiss-Brennan et al., 2016). This intersects with the field of social work

as social workers are being increasingly incorporated into multidisciplinary primary care teams



particularly as integrated behavioral health increases (Stanhope et al., 2015).

The American Academy of Social Work and Social Welfare Grand Challenges provides a
guide for social work scholarship to address chronic pain. The twelve Grand Challenges for
social work, research, and policy include the goal to Close the Health Gap including a sub-goal
to address health inequity (American Academy of Social Work & Social Welfare, 2016). Health
inequalities exist based on numerous factors, often described as social determinants of health,
including geography, socioeconomic status, and race (Walters et al., 2016). People living with
chronic pain experience complex biopsychosocial needs and often experience a gap between best
practices and the care they receive which may exaggerate existing health inequity.

Social work scholarship is limited in chronic pain and most existing investigation focuses
on mental and behavioral health treatments. Social work has long focused on evidence-based
practices (EBP) in service to vulnerable populations (Proctor & Rosen, 2008). However, this
work often stops at developing an effective and efficacious intervention leaving a gap between
research and practice. Implementation science offers a novel approach to address this social
problem and takes the EBP the next step by tailoring interventions to application settings
(Proctor, 2017; Proctor & Rosen, 2008). Social work is well prepared to leverage existing
evidence-based practices and use implementation science to move them into practice.

Social work provides a unique skillset and perspective missing in the fields of
dissemination and implementation research and chronic pain management. The biopsychosocial
perspective provides a foundation to consider not only pharmacologic interventions to treat
chronic pain but also non-pharmacologic. This holistic approach is necessary to understand the
complexity of chronic pain treatment. Further, social work has long acknowledged the critical

and unique role that patients, providers, and policy play in ensuring evidence-based treatment is



used in practice (Proctor & Rosen, 2008).

The current study has developed a foundational understanding of dissemination and
implementation of chronic pain management in primary care settings which is understudied.
Further, it has integrated the biopsychosocial perspective offered by social work, to understand
how dissemination research and implementation research can be leveraged to improve health
equity.

The intersection of implementation science, chronic pain, and social work is unique with
few scholars addressing this serious social problem. Further, the current study was one of the
first of its kind to examine dissemination and implementation concordance of chronic pain
management in primary care. For the purposes of this study, concordance is the individual-level
degree of agreement between current and preferred dissemination channels and implementation
strategies.

This contribution is needed, not just for the management of chronic pain in primary care,
but also for social work and implementation science. Social work has long been at the forefront
of a holistic approach to healthcare going back to the first hospital social workers (Cannon,
1913). Additionally, social work has been a leader in implementation science (Proctor, 2017;
Proctor & Rosen, 2008). Social work scholars can and should promote effective dissemination
and implementation of evidence-based chronic pain management in primary care settings. In
doing so, social workers will work to promote well-being and functioning for millions of people
in the United States who live with chronic pain. The current study builds on this foundation to
advance implementation science methods in understanding moderators of dissemination and
implementation concordance.

Social workers are increasingly well-positioned within primary care settings (Lombardi et



al., 2019) and are able to use this position to provide holistic support for both patients and the
interdisciplinary team as a whole. Primary care-based social workers may support the translation
of research into practice by leveraging profession-specific training of person-in-environment and
systems to address the needs of patients and health systems at large. The current study builds on
this knowledge and expertise and provides additional tools and guidance for implementation
scientists and primary care-based social workers to further contribute to the well-being of people

living with chronic pain.

1.3 Overview of Study

The purpose of this study was to understand current and preferred dissemination and
implementation strategies for evidence-based chronic pain treatment in primary care settings and
to understand the role of clinic context and professional factors on the alignment between
existing and preferred dissemination channels and implementation strategies.

The study employed an online survey of 100 Pennsylvania primary care providers. The
survey included: 1) professional questions assessing individual-level characteristics such as the
number of years of clinical experience, days per week in the clinic, and self-identified gender
and race, etc., 2) clinic context gquestions assessing contextual factors including the type of
insurances accepted, academic affiliation, and urbanicity, etc., 3) current and preferred
dissemination channels for chronic pain evidence to primary care providers, and 4) current and
preferred implementation strategies for putting evidence-based chronic pain management into
practice. The results of this study provided a foundational understanding of existing and

preferred dissemination channels and implementation strategies to primary care providers. The
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results of the current study will also guide the development of dissemination and implementation

tools with the goal to improve the management of chronic pain in primary care.

1.3.1 Specific Aims

The purpose of this study was to understand the existing and preferred dissemination
channels and implementation strategies that providers used for evidence-based chronic pain
management in primary care settings. To meet this goal, the study investigated the following
aims (displayed visually in Figure 1.1. and Figure 1.2.):

Aim 1: ldentify the existing and preferred dissemination and implementation

strateqies of primary care providers for learning about and using evidence-based chronic

pain_management. The study used a survey to collect data on how primary care providers

currently receive and prefer to receive information about chronic pain treatment using the Model
for Dissemination of Research as a guide. The study also collected data on existing and preferred
implementation strategies. Descriptive statistics were used to examine and describe these
characteristics and preferences, with frequencies and percentages used for categorical variables
and mean, standard deviation, and range for continuous variables.

Aim 2: Compare existing dissemination and implementation strategies for evidence-

based chronic pain management with stated preferences of primary care providers. The

study compared existing dissemination channels and implementation strategies with stated
preferences to examine the degree of concordance between current strategies and those that are
preferred. Cohen’s kappa (k) was used to examine the individual-level degree of agreement
between existing and preferred dissemination channels and existing and preferred
implementation strategies.

11



Aim 3: Explore the effect of professional characteristics and clinic context on the

concordance of dissemination/implementation strategies and preferences for chronic pain

management in primary care providers. Professional characteristics (training, profession, days

in clinic per week, and years of experience) and clinic context factors (urbanicity, academic
affiliation, EBPAS Openness subscale, and EBPAS Divergence subscale) were collected and
used to examine what factors may influence the degree of concordance between existing and
preferred dissemination channels and implementation strategies. A series of multiple linear
regression models were used to investigate the moderating impact of professional characteristics
and clinical context on concordance between existing and preferred dissemination channels and

existing and preferred implementation strategies.
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2.0 Literature Review

2.1 Overview

The following first describes the severity and far-reaching consequences of chronic pain
in the United States and evidence-based strategies for its management with the goal to highlight
gaps suitable for implementation science. This section then describes the theoretical foundation
of implementation science to address these gaps and finally examines existing implementation
science research in the management of chronic pain in primary care settings.

Chronic pain is a serious problem with far-reaching physical, social, and economic
consequences. Millions of people suffer every year and significant efforts have been made to
develop evidence-based treatments. People with chronic pain most often manage their treatment
with a primary care provider (PCP). Opioids are the most common treatment for chronic pain
which has resulted in an epidemic of prescriptions and corresponding overdose-related deaths.
Investigation into the link between chronic pain and the opioid epidemic is critical; however, it is
not the focus of this dissertation. Effective chronic pain management strategies exist but often do
not reach and, therefore, are not utilized by primary care providers. The use of dissemination
research and implementation research may address this gap in knowledge and practice.

Diffusion of Innovations Theory provides a theoretical foundation for both dissemination
research and implementation research. Diffusion of Innovations Theory provides more than the
commonly known “s-curve.” Additional contributions, of equal if not greater importance, include

the overarching premise that diffusion occurs by 1) the innovation 2) communicated through a
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channels 3) over time 4) to members of a social system and the Innovation-Decision Process
(Rogers, 2003).

The Model for the Dissemination of Research builds on Diffusion of Innovations Theory
to provide a meta-theoretical framework for understanding dissemination research and builds on
the Mathematical Theory of Communication to include the source, message, audience, and
channel (Brownson et al., 2018). The Consolidated Framework for Implementation Research
(CFIR) describes five domains and 39 constructs which propose possible factors for
consideration in implementation research studies (Damschroder et al., 2009).

Dissemination research and implementation research rely on Diffusion of Innovations
Theory, have complementary purposes, and fall under the umbrella of Implementation Science.
Dissemination research seeks to understand the most effect strategies for spreading information
about an evidence-based practices. Whereas implementation research seeks to understand the
best way to utilize the evidence-based practice in a clinical setting (broadly defined). These
distinct areas of research build on one another in unique and complementary ways.

Research which uses Diffusion of Innovations Theory, the Model for the Dissemination
of Research, and/or the CFIR to examine the treatment of chronic pain in primary care is limited.
No dissemination studies use these theoretical approaches with only three studies broadly
evaluating dissemination channels. In implementation research, eight studies use the selected
models as a framework to explore the treatment of chronic pain in primary care and of these, six
focus on opioid-related interventions.

The following describes the issue of chronic pain and current treatments and discusses
the theoretical foundation of Diffusion of Innovations Theory. It then describes two meta-

theoretical models which support dissemination research and implementation research
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respectively. Next, the relationship between dissemination research and implementation research
is discussed. This chapter concludes with an examination of dissemination and implementation

research of evidence-based treatment of chronic pain in primary care settings.

2.2 Chronic Pain

2.2.1 The Problem

Chronic pain is a serious problem with vast variations in prevalence estimates. Some
work estimates between 25.3 million (National Center on Complementary and Integrative
Health, 2015) to 100 million (Institute of Medicine of the National Academies, 2012) people in
the United States experience chronic pain. However, this may not fully encompass marginalized
populations who experience heath disparities in diagnosing and treatment (Institute of Medicine
of the National Academies, 2012). About 11 percent of people experience generalized pain
lasting more than three months (Hardt et al., 2008) and about 30.7 percent of the population
experiences pain lasting more than six months (Johannes et al., 2010). Chronic pain is a serious
social problem independent of variations in estimates.

Chronic pain is pain that persists beyond a normal healing time or lasting more than three
to six months (Treede et al., 2015). Operational definitions range from clinical assessments
(Dansie & Turk, 2013; Haefeli & Elfering, 2006) to administrative codes for reimbursement
(Treede et al., 2015). Traditionally, clinical pain assessments use patient self-report to understand
the intensity and effect of pain which typically includes rating on a 1 to 10 scale or the use of a

pain questionnaire, such as the McGill Pain Questionnaire (Haefeli & Elfering, 2006).
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Inconsistency in defining chronic pain intensity makes it difficult to understand its epidemiology;
especially as estimates are based on representative samples and self-report which may under or
overestimate the severity of disease.

The consequences of chronic pain are vast, ranging from physiological symptoms such as
increased heart rate, psychological symptoms like anxiety and depression, to economic
consequences like decreased participation in the workforce and strain on familial relationships
(Brennan et al., 2007). Social work has long been a proponent of moving away from the medical
model in the treatment of chronic pain (MacDonald, 2000; Roy, 1981; Subramanian & Rose,
1988). While some of these efforts have materialized as indicated by lower opioid prescribing
rates (Guy et al., 2017), the ongoing opioid epidemic demonstrates the continued need for work
in this area as the medical model is still the predominate approach.

Chronic pain is neither fully a physical condition nor a psychosocial one (Sullivan et al.,
1991). This means that both physical and psychological factors play a role in how chronic pain
manifests. Psychosocial factors play a role in the transition from acute pain to chronic pain and
therefore both must be addressed to effectively treat chronic pain (Sullivan et al., 1991). As an
example, acute pain as a result from an ankle injury may evolve into chronic pain. The patient
may then develop depression as their experience with chronic pain and chronic pain management
continues which may result in biologic processes which increase pain sensitivity. In this case,
healthcare providers need to address the physical aspect of the ankle injury as well as the

psychological factors related to the perception that the injury and pain will never heal.
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2.2.2 Chronic Pain in Primary Care

Primary care providers (PCPs) are responsible for addressing most health care needs over
the lifespan with a focus on the family and community (Donaldson et al., 1996). PCPs include
providers from the specialties of family medicine, general internal medicine, obstetrics and
gynecology, and nurse practitioners and physician assistants who work in primary care settings
(Donaldson et al., 1996). Most PCPs have a patient panel of between 1,200 and 1,900 patients,
which is widely agreed to be too high (Raffoul et al., 2016). Additionally, over time primary care
visits continue to increase (Chen et al., 2009). PCPs are asked to manage many chronic
conditions such as hypertension and diabetes which often results in longer appointment times
(Chen et al., 2009). The combination of the increasing number of visits with the complexity of
chronic conditions puts additional pressure on PCPs to continue to provide high quality care with
less time and resources.

Pain is one of the top reasons why people seek medical treatment, in both primary care
and other settings (Dahlhamer, 2018). Most people with chronic pain receive treatment from
primary care providers and not from pain specialists (Breuer et al., 2010; Nguyen et al., 2005).
PCPs refer about 29% of patients with chronic pain to physical therapists and about 26% to pain
specialists (Breuer et al., 2010). PCPs report treating about half of their patients with chronic
pain with non-steroidal anti-inflammatory drugs (NSAIDs) and treat about 36.4% short-acting
opioids (Breuer et al., 2010). Primary care providers self-report that they often do not have
adequate knowledge about chronic pain and its management (Breuer et al., 2010; Institute of
Medicine of the National Academies, 2012; Jamison et al., 2014; Pizzo & Clark, 2012). They
also face systemic barriers related to fears of regulatory oversight in the prescribing of opioids to

patients with chronic pain (Breuer et al., 2010; Jamison et al., 2014), particularly in light of the
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ongoing opioid epidemic. Collaboration with pain specialists often mitigates this hesitancy
(Jamison et al., 2014).

Primary care providers (PCPs) must navigate both physical and psychosocial treatments
for chronic pain by focusing on functionality and integrating physical care concerns (e.g. a
muscle is torn), and psychosocial concerns (e.g. fear of future injury; Sullivan et al., 1991).
Psychosocial assessment should consider both concerns related to the chronic pain and
underlying psychiatric disorders such as situational depression versus a history of major
depressive episodes (Sullivan et al., 1991). Both physical and psychosocial treatment should
center on functionality and also recognize that chronic pain is neither fully physical or fully
psychological (Sullivan et al., 1991).

Chronic pain is a serious issue in the United States and with far reaching physical,
psychological, social, and economic consequences. Most people who experience chronic pain
receive treatment from their primary care provider. PCPs want to provide high-quality care for
their patients but often do not have the information they need. Primary care settings are the best
place to target interventions for the dissemination and implementation of chronic pain evidence-

based practices.

2.2.3 Chronic Pain Management

Many people in the United States experience chronic pain with significant physical and
psychosocial consequences. Most people with chronic pain receive treatment in the primary care
setting. Aside from self-report, little is known about what types of non-pharmacologic treatments
primary care providers (PCPs) use to manage chronic pain among their patients. Preliminary data

indicates that PCPs use both pharmacologic and non-pharmacologic strategies to treat chronic
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pain independent of the evidence base (Ashcraft et al., in preparation). The following describes
the evidence-base for common chronic pain treatments ranging from non-pharmacologic
strategies such a physical therapy and psychological treatment, to pharmacologic approaches,
such as opioids.

Physical therapy. Physical therapy involves a specific set of hands-on exercises with the
focus on movement to improve quality of life and mobility (American Physical Therapy
Association, 2019). A systematic review of the use of physical therapy to address chronic pain
found that the therapeutic alliance between physical therapists and patients had a positive effect
on treatment outcomes (Kinney et al., 2018). Exercise therapy, which focuses on increasing
movement, flexibility, and strength, for chronic low back pain resulted in no significant
improvements in pain over time. There were some small improvements in pain when exercise
therapy occurred in a healthcare setting versus a home setting (Hayden et al., 2005).

Chiropractic. Spinal manipulation therapy follows a unique hands-on treatment focused
on a range of motion for the target joint (Assendelft et al., 2004). Another systematic review of
subacute or chronic pain studies found that spinal manipulative therapy is as effective as other
types of therapies for low back pain such as traditional physical therapy, analgesics, or exercises
(Assendelft et al., 2004).

Acupuncture. Acupuncture uses needles at specific places on the body with the goal to
reduce pain (Vickers et al., 2018). A meta-analysis of studies using acupuncture for non-specific
back, neck, or shoulder pain, chronic headaches, and osteoarthritis for a duration longer than four
weeks found that acupuncture does provide some pain relief benefit (effect sizes range from
d=.42-.57). However, the benefit specific to acupuncture decreased when compared with sham

acupuncture (effect sizes ranging from d=.15-.23; Vickers et al., 2012). An updated systematic
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review and meta-analysis finds that effect sizes range from d=.20 when compared to placebo and
d=.50 when compared with a no treatment control (Vickers et al., 2018). Battlefield acupuncture,
a type of auricular acupuncture (within the ear), resulted in decreased self-reported pain
(Federman et al., 2017).

Psychological Interventions. Psychological interventions include a wide range of
approaches which may include cognitive behavioral therapy (CBT), acceptance-based therapy,
and mindfulness. A meta-analysis of psychological interventions found that across all types of
treatment the combination CBT, including behavior therapy, biofeedback, and multidisciplinary
teams found improvements in pain intensity (d=.41), pain interference (d=.23), and health-related
quality of life measures (d=.41) (Hoffman et al., 2007). A meta-analysis of 25 studies found that
CBT s effective in changing the pain experience when compared with waitlist control and
continues to prove effective when compared with active treatment (Hedge’s g=.40; Morley et al.,
1999). A more targeted implementation study examined the effect of a nurse-led intervention
which taught patients with functional abdominal pain CBT skills (Niesen et al., 2018). Even with
a small sample size (n=12), the intervention demonstrated promising results with improvements
in physical well-being and decreases in frequency and severity of pain and fatigue and anxiety at
two week follow-up (Niesen et al., 2018). These results demonstrate promising possibilities for
the use of CBT and CBT-oriented interventions to treat chronic pain.

Mindfulness asks participants to focus on the present with openness and curiosity (Hilton
et al., 2017). Mindfulness approaches are also found to have a statistically significant effect on
patients’ chronic pain (SMD, .32; 95 % CI, .09, .54; 30 RCTs), specifically for depression
(SMD= .15; 95 % CI=.03, .26; 12 RCTs; I°= 0 %) and overall quality of life (SMD=.49; 95 %

Cl=.22, .76; 1>= 74.9 %) (Hilton et al., 2017). Acceptance-based treatment asks participants to
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stay engaged (rather than avoid) unpleasant emotions and attempts to change irrational responses
(Veehof et al., 2011). A review of 22 studies found that acceptance-based treatment has a
moderate effect on pain (SMD = .47; 95% CI: .28 to .66) and depression (SMD = .64; 95% CI:
.43 to .85). There was also a moderate pooled effect on anxiety, well-being, and overall quality
of life (SMD ranging from .48 to .69). (Veehof et al., 2011).

Peer Support. Peer support encompasses information and support about chronic pain
delivered by someone who also experiences chronic pain (Shue et al., 2018). A small study
conducted at a Veterans Health Administration hospital found that clinicians perceived patient
benefit from peer support. Patients received information from the peer support specialist and
clinicians gained additional insights into the patient experience (Shue et al., 2018). Some barriers
include the time necessary to train peer coaches and concerns about patient acceptance,
especially for patients with a high number of prescriptions (Shue et al., 2018).

Multidisciplinary Treatment. Multidisciplinary chronic pain management and treatment
involves a team-based approach for managing chronic pain including medical and psychological
providers (Scascighini et al., 2008). Patients of multidisciplinary teams saw 75 percent increase
in functioning over those in control or single treatment arms when the team included members
from psychology, medicine, and physical or occupational therapy (Flor et al., 1992). A
systematic review of multidisciplinary team treatment for chronic pain found that
multidisciplinary teams performed stronger in pain outcomes than treatment as usual or waitlist
(Scascighini et al., 2008). Scascighini and colleagues (2008) recommend that multidisciplinary
teams include a minimum of individual exercise, relaxation techniques, group therapy, patient
education, physiotherapy, cognitive behavioral therapy, medical training, and neuro-physiologic

information from a physician (Scascighini et al., 2008).
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Opioids. Opioids are a specific class of synthetic drugs (US Department of Health and
Human Services, 2017) and are one of the most well-known pharmacologic approaches to
managing chronic pain. Opioids have been thought to be efficacious in reducing chronic pain and
increasing functionality (Furlan et al.,, 2006). However, compared to other pharmaceutical
approaches, such as NSAIDs, there is no difference in functionality or effectiveness of pain
reduction (SMD = -.05, 95% CI —32 to .21) except with oxycodone and morphine which are
more effective at pain relief but less effective for functional outcomes (SMD = —.34, 95% CI —
.67 to —.01). (Furlan et al., 2006). A recent randomized-control trial confirms this and shows that
opioids did not significantly reduce chronic pain when compared to the non-opioid group over 12
months (Krebs et al., 2018).

An examination of high quality randomized controlled trials found that there is no
significant difference in the total benefits of opioids to managing chronic pain over other
treatments (e.g. ultrasound, thermotherapy, or nerve stimulation) and does not support the sole
use of opioids to treat chronic pain (Reinecke et al., 2015). A 2019 systematic review and meta-
analysis by Allegri and colleagues found that long-term opioid treatment does not result in pain
relief. When considering the neuropsychological effects of opioids, participant attention-span
decreased (Allegri et al., 2019). However, there was no change in reaction time, executive
function, psychomotor speed, memory or working memory between patients receiving opioids
and those in control or other treatment (Allegri et al., 2019).

PCPs expressed concerns about opioids, but continue to prescribe them even when they
are incentivized to prescribe tamper-resistant opioids (pills designed to prevent crushing or
dissolving) to increase barriers to abuse (Turk et al.,, 2014). These results highlight the

disconnect between provider beliefs about opioids and existing evidence which indicates that
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opioids are not necessarily the best strategy for addressing chronic pain. A more recent study
examined physician prescription drug monitoring programs and found that physicians (all
specialties, not just primary care) who are higher earners, older, and prescribe more opioids tend
to not be as supportive of these types of government oversight (Wright et al., 2017).

As a result of the opioid epidemic, recent research evaluates strategies to reduce opioid
prescribing among primary care providers. The use of clinical guidelines along with audit and
feedback, academic detailing, and external facilitation may be successful strategies to improve
mental health screening, treatment agreements, drug screenings, and prescribing benzodiazepine
alongside opioids but may not reduce opioid prescribing (Quanbeck et al., 2018). Another
strategy which may decrease opioid prescribing may be the use of tele-conference among
primary care physicians to have facilitated case discussions (Shea et al., 2019). PCPs perceived
these sessions to be helpful specifically within the context of buprenorphine treatment for opioid
use disorder (Shea et al., 2019). These studies provide potential strategies for curtailing opioid
prescribing and addressing a serious consequence of overprescribing — opioid use disorder.

Antidepressants. Antidepressants provide a non-opiate approach to treating chronic
pain. A review of nine studies of moderate quality found that patients experienced a small
significant improvement in the mean difference of pain severity (SMD=0.41; 95% CI= 0.22-
0.61) when assigned to treatment (antidepressants) but saw no significant improvement in
activities of daily living (Salerno et al., 2002). One important limitation of this study is that one
fifth of participants experienced some type of adverse event during the course of the trial which
may indicate the need for increased hesitation for treating chronic pain with antidepressants
(Salerno et al., 2002). A more recent meta-analysis finds anti-depressants often have limited

reductions in chronic back pain, sciatica, and osteoarthrosis (Ferreira et al., 2021).
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For example, in the case of back pain, Ferreira and colleagues (2021) found that
serotonin-noradrenaline reuptake inhibitors (SNRIs) have some benefit for people with back pain
(SMD=-5.30; 95% CI=-7.31- -3.30) from 3-13 weeks (Ferreira et al., 2021). Selective Serotonin
reuptake inhibitors (SSRIs) have more limited benefit across 3-13 weeks (SMD=1.53; 95% Cl= -
5.38-8.45) (Ferreira et al., 2021). Tricyclic antidepressants (TCAs) demonstrate some greater
benefit across 3-13 weeks (SMD=-9.96; 95% Cl=-21.50-1.58) and 3-12 months (SMD=-7.8";
95% Cl= -15.63 — 0.01) (Ferreira et al., 2021). Noradrenaline-dopamine reuptake inhibitors
(NDRIs) show limited benefit at 3-13 weeks (SMD=-1.0; 95% Cl=-12.23-10.23) (Ferreira et al.,
2021). Finally, serotonin antagonist and reuptake inhibitors (SARIs) have some benefit (SMD=-
5.40; 95% ClI -22-12.14) as do tetracyclic antidepressants (SMD= -4.50; 95% Cl= -20.43-11.43)
across 3-13 weeks (Ferreira et al., 2021). Yet, while there are some benefit to patients with
chronic back pain, Ferreira and colleagues (2021) found that studies for SSRIs, TCAs, NDRIs,
SARIs, and tetracyclic antidepressants have low certainty of evidence.

As demonstrated in the above section, there are many pharmacological and non-
pharmacological approaches to managing chronic pain that have some support from scientific
evidence. Primary care providers are often expected to synthesize and navigate the complex
landscape of evidence-based chronic pain management and then determine what approaches will
work best for their patients within a given context. Therefore, it should not be surprising that
PCPs at times struggle to understand and utilize (or implement) evidence-based chronic pain

management with their patients.
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2.3 Diffusion of Innovations Theory

Diffusion of Innovations Theory was borne out of the agricultural revolution in the 1950s
and 1960s and has been subsequently used to explain change across a wide range of disciplines,
including anthropology, public health, medical sociology, geography (Rogers, 2003), technology
(Lyytinen & Damsgaard, 2001), and social media (Chang, 2010). While social work has adopted
some strategies from Diffusion of Innovations Theory, it has not been a leader in this area
(Dearing, 2009). Diffusions of Innovations Theory serves as the foundational dissemination and
implementation theory for the current research as it proposes causal pathways for the effective
spread and adoption of information. Further, Diffusion of Innovations Theory concepts and
terminology inform other foundational frameworks in dissemination and implementation,
including the Model for Dissemination of Research and the Consolidated Framework for
Implementation Research (both explained below).

The goal of Diffusion of Innovations Theory is to explain how an innovation spreads and
is (or is not) adopted. It guides investigators to examine how the characteristics of individuals,
groups, and systems influence dissemination and implementation. The following discusses the
core components of Diffusion of Innovations Theory applied to the dissemination of chronic pain

evidence and implementation by primary care providers.

2.3.1 Components of Diffusion of Innovations Theory

At its core, Diffusion of Innovations Theory is broken into four elements. These elements
are 1) the innovation 2) communicated through channels 3) over time 4) to members of a social

system (Rogers, 2003). An innovation is an idea, practice, or object that is perceived as new by
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the potential adopting entity, such as new opioid prescribing practices in a primary care setting.
A communication channel is a way for messages about innovations to get to a potential adopter
or non-adopter. An important characteristic of communication channels is the degree of
homophily (i.e. shared attributes) and heterophily (i.e. differences in attributes; Rogers, 2003).
As an example, primary care providers may be more likely to receive information about an
innovation from another primary care provider than from a researcher (see examples in
implementation research in Jacobson et al., 2019; Quanbeck et al., 2018 described below).

A social system is comprised of units (individuals or organizations) that work together to
achieve a common goal. The structure of social systems influences the diffusion process
including how information flows, system norms, opinion leaders, and change agents (Rogers,
2003). An example of the structure of the social system may include the hierarchy within
primary care settings which influences the degree to which an innovation is adopted.

The innovation, communication channel, and social system of Diffusion of Innovations
Theory create a foundation for understanding other aspects of how innovation is distributed and
then adopted within a social system. These dimensions are all assessed over time via the
Innovation-Decision Process (described below) and includes the consideration for
discontinuation or terminating adoption and the rate of adoption within the system (Rogers,

2003).

2.3.2 Types of Adopters

The most common aspect of Diffusion of Innovations Theory is the “s-curve” of
cumulative adoption. The s-curve of adoption identifies five types of adopters including
innovators, early adopters, early majority, late majority, and laggards (Rogers, 2003). Innovators
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generally are described as having expendable financial resources, understand complex technical
language, and are able to exist with a high degree of uncertainty and risk, often launching new
ideas into social systems (Rogers, 2003). Innovators may be academically affiliated physician-
researchers who integrate their research on chronic pain with their primary care practice.

Early adopters are well integrated into the social system and have a high degree of
opinion leadership functioning as role models for others (Rogers, 2003). Early adopters may be
the clinical leadership within academic primary care clinics who, because of their close
proximity to chronic pain researchers, are more likely to implement chronic pain treatment
innovations.

The early majority frequently interacts with their peers and is well connected with the
social system. Yet, their time to adoption is typically longer than that of innovators and early
adopters (Rogers, 2003). The early majority may be primary care providers within an academic
health system who do not work with physician-researchers directly but have one or two degrees
of separation.

The late majority adopts a technology out of economic necessity or increasing peer
pressure and has relatively few resources (Rogers, 2003). This group may include urban and
suburban community primary care clinics and their providers who, in order to compete with
academic primary care clinics, need to adopt certain chronic pain treatment innovations. The
laggards have no opinion leadership and are isolated within the social system. Laggards often are
late to adopt an innovation as a result of systemic factors (Rogers, 2003). While the term
“laggards” often carries a negative connotation, at times there may be advantages to being a
laggard. These primary care providers may not have the opportunity be exposed to an innovation

which may later need to be de-adopted (e.g., opioids for treating chronic pain) as they may work
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in a rural setting or have access to few traditional or commonly used dissemination channels.
Further they may want more information, including about the potential harms of an intervention,
before adopting an innovation.

The characteristics of the five groups provide an invaluable framework to understand
how units within a social system may respond to the dissemination and implementation of
chronic pain evidence. Indicators regarding resource availability and integration within a social
system help to target key audiences (e.g., opinion leaders) for dissemination and implementation.
The aforementioned characteristics also help to identify potential barriers to dissemination and
reasons for later adoption (e.g., perceived benefit or uncertainty). Diffusion of Innovations

Theory also helps to understand the process of innovation itself.

2.3.3 Stages of Diffusion of Innovations

Units (e.g., primary care providers individually, clinics corporately, or a health system as
a whole) move through the Innovation-Decision Process which includes five stages, 1)
knowledge, 2) persuasion, 3) decision, 4) implementation, and 5) confirmation. Each stage
requires different types of communication channels dependent upon individual and system
characteristics (Rogers, 2003). Often units within a social system will participate in selective
exposure or exposure to information that agrees with their existing assumptions. This
information is further interpreted within the context of existing attitudes.

Early “knowers” are likely to have more education, higher socioeconomic status, more
exposure to mass media, and more interpersonal channels of communication (Rogers, 2003).
Within the context of primary care, early knowers may exist in urban or academically affiliated
clinics which provide additional support for knowledge translation (i.e., dissemination) and
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innovation adoption (i.e., implementation). The persuasion stage focuses on attitudes and is
feeling-oriented. In this stage, a unit will determine what information is credible and how to
interpret it (i.e., hypothetical and counter-factual assessment). This often is the intersection
between dissemination and implementation. For primary care providers (or clinics or health
systems) the persuasion stage encompasses the gathering of information about a chronic pain
innovation (i.e., dissemination) and the decision to adopt (i.e., implement) the intervention in
clinical practice. The outcome of the persuasion phase is a decision to adopt or reject the
innovation—the decision phase (Rogers, 2003).

In the decision stage, a unit decides whether or not to adopt or reject the innovation often
on a trial basis. Knowledge, persuasion, and decision may not occur linearly and after a trial
period, a unit may decide to actively reject the innovation or sometimes passively reject the
innovation (i.e. without a trial; Rogers, 2003). The implementation phase typically immediately
follows the decision stage. In this stage, the innovation is put into practice. This process may
take a significant period of time, especially if a unit is an organization. The implementation stage
is also a time for re-invention or adaptation of the innovation to better fit the needs of the
adopting unit (Rogers, 2003). In primary care, the implementation process may include adapting
an intervention to fit within the culture and structure of the primary care setting such as changing
the length of time for case facilitation to better adhere to primary care providers’ schedule (Shea
et al., 2019). Finally, the confirmation stage is the process of seeking information about the
innovation after the decision to adopt or reject. Often the goal of this stage is to avoid dissonance
or information which is in conflict with the adoption/rejection decision. This information may
lead to discontinuance which is more common among late adopters (Rogers, 2003).

The Innovation-Decision Process guides dissemination research and implementation
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research by providing additional guidance to the ways in which the different groups and their
characteristics may navigate the decision-making process. This allows for further examination
into the barriers and facilitators of dissemination and implementation of an innovation. As an
example, the dissemination strategy for early adopters (e.g., primary care providers who work in
academically affiliated clinics) will focus on strategies that work directly with change agents
(e.g., physician researchers) because of their high level of technological knowledge versus
strategies for late adopters and laggards (e.g. community primary care providers in suburban and
rural settings) who are more likely to discontinue or reject an innovation. Further,
implementation strategies must also adapt to the characteristics of the individual primary care
provider and social system (e.g., clinic) within which they work. The key principles of Diffusion
of Innovations Theory help to explain the underlying factors surrounding dissemination and

implementation of evidence-based chronic pain management in primary care.

2.4 Dissemination Research

2.4.1 Definition

The National Institutes of Health (NIH) distinguishes between dissemination and
implementation research. Dissemination research is, “the scientific study of targeted distribution
of information and intervention materials to a specific public health or clinical practice audience.
The intent is to understand how to best communicate and integrate knowledge and the associated
evidence-based interventions” (National Institutes of Health, 2019, p. 5). A key difference

between dissemination and implementation research is the focus on the broad distribution of
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available information versus focused adoption of an intervention into a specific setting. To date,
the dissemination of chronic pain research findings has largely focused education strategies,
including using train-the-trainer techniques (Zisblatt et al., 2017) and creating and disseminating

information such as treatment guidelines and briefs (Cardarelli et al., 2017; Jamison et al., 2002).

2.4.2 The Model for Dissemination of Research

The purpose of the Model for Dissemination of Research is to highlight the gap between
research and practitioners and improve dissemination research by outlining key factors and their
characteristics to improve evaluation and outcomes. Brownson and colleagues combine
Diffusion of Innovations Theory and Mathematical Theory of Communication (see Shannon,
1948; Shannon & Weaver, 1975 for full description) with contributions from Social Marketing
Theory and Kingdon’s Three Streams Theory to develop a framework for dissemination of
research evidence (Brownson et al., 2018). Model for Dissemination Research uses the concepts
of information source, message, channel, and audience from the Mathematical Theory of
Communication (Brownson et al., 2018). Concepts from Diffusion of Innovation Theory include
the “s-curve” of adoption and the ordered nature of the process (Brownson et al., 2018).

The Model for Dissemination of Research acknowledges the translation gap and
addresses the problem by describing the source, message, audience, channel, and strategies to
measure impact (Brownson et al., 2018). This framework clearly explains the dissemination
process and is specifically focused on practitioners and policymakers as target audiences (See

Figure 3; used with permission).
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Figure 3 A Model for Dissemination of Research (Brownson et al., 2018)

The source, researchers who generate evidence, acknowledges that traditional strategies
for dissemination, such as publications in the peer reviewed literature, are ineffective. It also
identifies the motivations of researchers are often influenced by institutional expectations
(Brownson et al., 2018). Chronic pain researchers are not the only source of information, even as
they may generate the knowledge. The source may often take the form of chronic pain
professional or patient organizations, the media, and colleagues. The message is the information
being sent (Brownson et al., 2018). For the current social problem, the message is the evidence
for the effective management of chronic pain (outlined above).

The audience includes practitioners and policymakers. Practitioners have heterogeneity
in skills, experience, and access to resources (Brownson et al., 2018). As discussed earlier, this
may include primary care providers in high or low resource settings or those who work in

academic or community-based clinics. There is often a misalignment of dissemination channels
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as it relates to the characteristics of the target audience (Brownson et al., 2018). For example,
innovations in chronic pain management may be disseminated at conferences. However, some
primary care providers may not have the funds and/or time to attend a conference and therefore
miss the opportunity to learn about new innovations. The misalignment can make it difficult for
low-resource practitioners (e.g., primary care providers) to receive and understand chronic pain
evidence, which corresponds with concepts found in Diffusion of Innovations Theory. While not
the focus of this dissertation, policymakers, both elected and appointed, benefit from anecdotes
and local relevance of data. Staff of policymakers are also key to understanding this target
audience (Brownson et al., 2018). These two target audiences highlight the importance of
audience segmentation and framing information in a way that can be best understood within the
context of audience perceptions (Brownson et al., 2018).

The channel is how the message gets from the source to the target audience.
Dissemination interventions or strategies may include the news media, social media, issue or
policy briefs, one-on-one meetings, and workshops and seminars (Brownson et al., 2018).
Dissemination channels specific to chronic pain research may include practice briefs, trainings,
and workshops.

The impact of dissemination of research is measured in long and short-term outcomes.
Long-term outcomes may include things like prevention or burden of disease. Short-term
outcomes include awareness or knowledge of the benefits and threats of a disease or social
problem (Brownson et al., 2018). In the short-term, this may look like increased knowledge
about a chronic pain management strategy and in the long-term effective dissemination may
manifest as evidence-based treatment and de-implementation of harmful or less effective

strategies.
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2.5 Implementation Research

2.5.1 Definition

Implementation research is “the scientific study of the use of strategies to adopt and
integrate evidence-based health interventions into clinical and community settings to improve
individual outcomes and benefit population health” (National Institutes of Health, 2019, p. 5).
This contrasts with dissemination research (described earlier) which seeks to understand how to
spread information about evidence (Rabin et al., 2008). Implementation research employs a
variety of strategies to support the adoption and sustainment of evidence-based practices.
Implementation researchers also strive to understand how well an intervention must adhere to the
original design (fidelity) to maintain effectiveness and what aspects of the innovation can change

to meet the needs of the specific setting (adaptation; Rabin et al., 2008).

2.5.2 Consolidated Framework for Implementation Research (CFIR)

The Consolidated Framework for Implementation Research (CFIR) is a meta-theoretical
model which builds on exiting theories to provide a cohesive set of terminology and definitions
(Damschroder et al., 2009). Damschroder et al. (2009) built on previous work by Greenhalgh and
colleagues (2004) who evaluated existing theories to identify gaps in dissemination and
implementation science. The CFIR expands this work by analyzing additional models and
frameworks (e.g. the Promoting Action on Research Implementation in Health Services
(PARIHS) Framework). The purpose of CFIR is to provide implementation scientists with a set

of domains and constructs to apply to a particular setting (Damschroder et al., 2009). The CFIR
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contains five domains and 39 constructs. The five domains (described below) include 1)
intervention characteristics, 2) outer setting, 3) inner setting, 4) characteristics of individuals, and
5) process (Damschroder et al., 2009) (See Figure 4; used with permission). The following

describes each domain and highlights factors about corresponding constructs.
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Figure 4 The Consolidated Framework for Implementation Research (Damschroder et al., 2009)

The Intervention Characteristics domain describes perceptions of stakeholders about the
intervention and its applicability to the implementation setting (Damschroder et al., 2009). Most
of the constructs within the domain of intervention characteristics align with Diffusion of
Innovations Theory and include the intervention source, evidence strength and quality, relative
advantage, adaptability, trialability, complexity, design quality and packaging and cost
(Damschroder et al., 2009). These constructs are measured through self-report and seek to
understand how the intervention meets the needs of the setting, which components are core and

which are peripheral (this may be determined over time). The constructs require a balance
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between flexibility and retaining the rigor of the intervention. At times, a paradigm shift is
necessary within the implementation context in order for the intervention to be adopted by
stakeholders. Finally, it is important to understand how much the intervention will cost aside
from existing organization resources as perceived quality and presentation are key factors
(Damschroder et al., 2009).

The Outer Setting is the second CFIR domain and focuses on the context (described
above). The Outer Setting includes patient needs and resources, cosmopolitanism, peer pressure,
and external policies and incentives (Damschroder et al., 2009). These constructs seek to
understand how the organization prioritizes the needs of patients (or the people they serve) and
connections with external entities. External connections (i.e., cosmopolitanism) describes the
social capital that the target organization has with similar organizations. This domain further
captures the competition and external pressure to adopt (e.g. if the organization is a laggard) or if
intervention implementation may be influenced by policies or incentives (Damschroder et al.,
2009).

The Inner Setting includes the constructs of structural characteristics, networks and
communications, culture, implementation climate, and readiness for implementation
(Damschroder et al., 2009). The inner setting allows for some quantitative evaluation which
differentiates it from the two more qualitatively oriented domains. This may include the number
of departments or amount of turnover within an organization. The construct of networks and
communications attempts to capture the complex social network and social capital within an
organization and also recognizes that relationships between individuals are more important than
the individuals’ factors themselves (Damschroder et al., 2009). Culture relates to organizational

assumptions that exists. Culture is distinct from climate in that culture is a stable social construct
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or subconscious whereas climate is local and tangible and varies across teams or units
(Damschroder et al.,, 2009). The implementation climate includes tension for change,
compatibility, relative priority, organizational incentives and rewards, goals and feedback and
learning climate (Damschroder et al., 2009). Finally, the readiness for implementation includes
tangible indicators which are more easily quantifiable. This includes leadership engagement,
both long and short-term thinking, available resources, and access to information and knowledge.

The Characteristics of Individuals domain includes the constructs of knowledge and
beliefs about the intervention, self-efficacy, individual stage of change, individual identification
with organization, and other personal attributes (Damschroder et al., 2009). This domain may be
measured at the individual, team, or unit level. As an example, this may be a primary care
provider or primary care practice who treat patients with chronic pain. This is determined by the
intervention itself and implementation context. Knowledge and beliefs about the intervention
includes both attitudes, knowledge, and the skills to use the intervention. Self-efficacy describes
the confidence to change oneself to meet the goals of the intervention. The stages of change rely
on the underlying theory drawn from Diffusion of Innovation Theory and the Five-Stage model
of change outlined by Grol and colleagues (2007). Another important construct within the
domain of Characteristics of Individuals encompasses the buy-in or loyalty someone has with the
organization. This individual identification with organization also includes the psychological
climate. Finally, other individual factors such as motivation, intellectual ability, openness, and
capacity are included in a final construct (Damschroder et al., 2009).

Process is the fifth domain within the CFIR and includes both formal and informal
essential constructs of the innovation implementation process. These constructs include planning,

engaging, executing, and reflecting and evaluating (Damschroder et al., 2009). The planning
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process includes both individual and corporate action which is specific to the setting. The
planning stage relies on the underlying model or theory being used (Damschroder et al., 2009).
The engaging construct is a multifaceted approach of stakeholder engagement which looks at the
early adopters, experts and peers, formal leaders, champions, and external experts and each of
their roles in promoting the innovation implementation. The executing construct, when the
innovation is implemented, seeks to understand the implementation fidelity to the original
design. Finally, reflecting and evaluating can use both qualitative and quantitative approaches to
understand objectives, often using the SMART (specific, measurable, action-oriented, realistic,
and timely) framework (Damschroder et al., 2009).

The CFIR contains five domains including Intervention Characteristics, Outer Setting,
Inner Setting, Characteristics of Individuals, and Process and 39 constructs which help to guide
implementation research (Damschroder et al., 2009). Damschroder and colleagues (2009)
recommend that implementation researchers select several, but not all, constructs to examine
before, during, or after the implementation of an innovation. Yet, most uses of the CFIR are
during or after implementation and evaluate barriers and facilitators and not implementation
outcomes (Kirk et al., 2016).

Kirk and colleagues (2016) recommend that implementation researchers clearly report
which CFIR constructs they choose and provide a rationale. Some studies use existing
knowledge about CFIR and the implementation setting to determine which domains and
constructs best fit (Kirk et al., 2016). Other studies used pilot interviews to guide researchers
(Kirk et al., 2016). However, they do not provide additional guidance as to a preferred strategy

for justifying the selection of CFIR domains and/or constructs.
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It is critical to understand some key factors prior to employing the CFIR in
implementation research. These factors include, the need for theory, the relationship between
constructs, and the implementation environment. First, Damschroder and colleagues (2009) are
very clear that theory must still be used as a foundation for the CFIR or put another way, the
CFIR does not replace theory, instead it supplements it. However, few studies used a theory in
addition to the CFIR (Kirk et al., 2016). The rationale for this relates to the second factor, the
relationship between constructs.

The CFIR proposes a set of domains and constructs but does not describe or hypothesize
a relationship between the constructs themselves or the implementation outcome (Damschroder
et al., 2009). This further highlights the need for the use of theory to help develop relational
hypotheses in order to select which constructs are most appropriate for the given intervention and
context.

The implementation environment includes two components: the context and the setting.
The context describes the broad set of factors, including circumstances and characteristics. The
setting describes the specific environment within which intervention implementation occurs
(Damschroder et al., 2009). This definitional distinction promotes clarity for implementation
researchers when selecting which constructs are most relevant for a particular implementation
study. As an example, the context may include reimbursement policies or, as it relates to chronic
pain, the ongoing opioid epidemic. By contrast, the inner setting is a specific primary care clinic

with its unique internal culture as an example.
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2.6 Relationship between Dissemination Research and Implementation Research

There are many ways to conceptualize the relationship between dissemination research
and implementation research and while a consensus distinction and relationship may exist within
particular disciplines or topics of research; it does not exist universally. For the purposes of the

current study, dissemination and implementation are defined in the following ways:

Dissemination research: “the scientific study of targeted distribution of
information and intervention materials to a specific public health or clinical
practice audience. The intent is to understand how to best communicate and

integrate knowledge and the associated evidence-based interventions” (National

Institutes of Health, 2019, p. 5).

Implementation research: “the scientific study of the use of strategies to adopt
and integrate evidence-based health interventions into clinical and community
settings to improve individual outcomes and benefit population health” (National

Institutes of Health, 2019, p. 5).

The following discussion provides clarity on the distinction and areas of overlap of
dissemination research and implementation research.

The term, implementation science is broad and encompasses both dissemination research
and implementation research as well as health communication and quality improvement
(Mitchell & Chambers, 2017). Implementation science fits within health services research which
often stops at efficacy and does not focus on how interventions will be put into practice (Mitchell
& Chambers, 2017). However, more work is needed beyond efficacy to understand how to

increase uptake of evidence-based practices. Health communication research is embedded within
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dissemination research as a more passive approach to dissemination (Mitchell & Chambers,
2017). Quality improvement science and quality improvement are embedded into
implementation research with the goal to improve care in a specific setting but without efforts to
generalize to other settings (Mitchell & Chambers, 2017). Mitchell and Chambers (2017)
propose a model for conceptualizing the relationship between these types of research (See
Figure 7; used with permission). Based on this model, the purpose of implementation science (as
an overarching term) is to 1) find effective ways to distribute evidence, 2) integrate this evidence

into care, and 3) influence determinants of implementation (Mitchell & Chambers, 2017).
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Health Services Research
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Figure 5 Implementation Science Conceptualization (Mitchell & Chambers, 2017)

This broad conceptualization of implementation science aligns with the diffusion—
dissemination—implementation continuum. The diffusion—dissemination—implementation

continuum cites diffusion as the passive spread of information, dissemination as the active
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spread, and implementation as the use of evidence (Rabin et al., 2008). However, the diffusion—
dissemination—implementation continuum is not linear.

The relationship between dissemination research and implementation research should not
be considered a linear function. Instead, the relationship between dissemination research and
implementation research should be thought of as coexisting with ongoing interactions such that
as implementation research produces evidence-based practices and application in real-world
settings, dissemination research is able to effectively communicate that information to target
audiences. Further, it is critically important to recognize the areas of overlap between
dissemination research and implementation research (See Figure 8). The following discusses

strategies and settings which help to better understand this relationship.

Dissemination
Research

Figure 6 The Relationship Between Dissemination Research and Implementation Research

Dissemination channels mirror some implementation strategies. These may include
developing and distributing educational materials, as an example. These strategies are often used

in implementation science within an organization to promote the adoption of interventions.
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Dissemination research also wuses these strategies; however, the purpose is distinct.
Dissemination research seeks to understand what factors of education materials (as an example)
best communicate information. Dissemination research outcomes may include perceptions of the
educational materials themselves, objective knowledge, perceptions of evidence, or self-efficacy.
Implementation research uses educational materials as a tool to meet the goal of adoption and
utilization of the evidence-based practice. This may mean that the educational materials are a
small component of the overarching implementation research approach.

The settings of dissemination research and implementation research help provide
additional clarity for understanding the nuances between these two types of implementation
science. Often, dissemination research seeks to target a broad audience (Rabin et al., 2008) such
as primary care providers (overall). In contrast, implementation research focuses on the use of an
intervention within a setting (Rabin et al., 2008), such as primary care.

The purpose of this discussion is not to pit dissemination research and implementation
research against each other or to indicate that one is superior to the other. Rather, the purpose is
to understand the role that both dissemination research and implementation research may play in
supporting the knowledge and use of evidence-based practices in a specific population.
Researchers may more effectively select outcomes, strategies, and methods by understanding the
purpose, key outcomes, and distinct and overlapping characteristics of both dissemination

research and implementation research.
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2.7 Dissemination Research and Implementation Research in Chronic Pain

Dissemination research and implementation research provide valuable insights to
improve the communication and the utilization of evidence-based practices. Scientists use these
approaches to understand a variety of issues, and a growing body of research exists in the
dissemination and implementation of evidence-based practices for treating chronic pain in
primary care settings.

That said, little evidence exists on perceptions of evidence and strategies to increase use
of evidence. For example, a systematic review of qualitative studies examining barriers to PCP
use of guidelines for low back pain included 17 studies and 705 participants (Slade et al., 2016).
The review found that perceptions such as feeling clinically constrained by guidelines or lack of
understanding with how the guidelines were developed, or lack of knowledge of the guidelines
themselves acted as a barriers for using guidelines (Slade et al., 2016). Further, factors such as
time constraints and limited knowledge about diagnosing low back pain were barriers to
implementing guidelines (Slade et al., 2016). While these studies provide some insights into
barriers of implementation of chronic pain management, the literature has yet to define what
dissemination channels and implementation strategies primary care providers want, specifically
when it comes to chronic pain.

Given this context, the following describes what does exist by reporting the results of a
scoping review of dissemination research and implementation research of chronic pain treatment
in primary care settings which use Diffusions of Innovations Theory, the Model for the

Dissemination of Research, and/or the CFIR.
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2.7.1 Dissemination Research in Chronic Pain

The scoping review found no research studies which examine the process by which
information about evidence-based chronic pain management strategies is communicated to
primary care providers using the selected theory and corresponding models. Limited
dissemination research exists outside of these parameters and is described below. Ideally,
dissemination research studies should include a clear dissemination outcome, theoretical
foundation, a related framework, and a qualitative, quantitative, or mixed methods approach to
examine the effectiveness of the dissemination channel. The follow synthesizes three illustrative
studies which examine the dissemination of evidence-based chronic pain treatment to primary
care providers.

The first study utilized a network model approach using a Practice-Based Research
Network to allow practitioners have access to toolkits, guidelines, and readiness to change
models centered around generalized information about chronic pain and safe prescribing
practices (Cardarelli et al., 2017). This is supplemented through continuing education focused on
biopsychosocial aspects of chronic pain, risk management, and shared decision-making. The
dissemination strategy is further supported by continual updates of progress to network
participants (Cardarelli et al., 2017). This study was primarily an ongoing quality improvement
initiative. Eighty percent of participating primary care providers self-reported increases in
chronic pain knowledge (Cardarelli et al., 2017); however no quantitative measurement of
knowledge was assessed.

Train-the-trainer (TTT) is another approach to disseminate guidelines and information
about evidence-based chronic pain management (Zisblatt et al., 2017). This dissemination

research focused on comparing the effectiveness of the TTT-led trainings versus expert-led
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trainings on safe opioid prescribing practices. The study found that physician knowledge,
confidence, attitudes, and self-reported practice immediately after the training and two months
post training were similar between the two groups (Zisblatt et al., 2017). Further, in rural
communities, the TTT-led sessions were more successful at disseminating chronic pain evidence
to PCPs (Zisblatt et al., 2017).

The third dissemination study is a hybrid model between dissemination and
implementation research. Jamison and colleagues (2002) developed an intervention to use a
chronic pain treatment algorithm for primary care providers in a clinical setting. The use of the
algorithm blends dissemination research with implementation research as it focuses on changes
in clinical practice and factors related to patient outcomes. The results of the study found that
while the algorithm increased physician confidence, providers did not use the supplemental
online information and expressed several barriers to using the algorithm overall (Jamison et al.,
2002). The passive dissemination of information through the availability of supplemental online
materials was not successful (Jamison et al., 2002).

Even as little dissemination research is being done specifically in the area, it continues to
be a priority by the professional chronic pain community. In 2013, the President of the American
Academy of Pain Medicine described five strategies to address the opioid crisis. The first
strategy was the dissemination of evidence, specifically focused on the risks associated with
prescribing opioids (Webster, 2013). This highlights the need and desire for increased research
about the best channels to disseminate chronic pain evidence to providers.

Dissemination research covers a range of topics and dissemination about chronic pain to
primary care providers is limited. Common strategies include the use of toolkits and guidelines

(Cardarelli et al., 2017), train-the-trainer (Zisblatt et al., 2017), and treatment algorithms
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(Jamison et al., 2002). Few chronic pain or dissemination scholars look at the intersection of
these two critical issues which indicates the need for additional research.

Beyond chronic pain, dissemination of evidence to practitioners takes many forms
including training (Brothers et al., 2014; Brownson et al., 2007; Ellis et al., 2005; Grimshaw et
al., 2006; Rabin et al., 2010; Seaberg, 1982; Sholomskas et al., 2005; Zisblatt et al., 2017), briefs
and guidelines (Benmarhnia et al., 2017; Medves et al., 2010), and data visualization (Burke et
al., 2015; Jamieson & Bodonyi, 1999). Research on the dissemination of chronic pain evidence
to primary care providers mirrors these overarching themes with evidence demonstrating some
success in active dissemination efforts and train-the-trainer models. The results of these studies
find mixed to low effectiveness of existing dissemination channels to primary care providers.
Researchers need to examine existing practices and innovations to increase the effectiveness of

dissemination to primary care providers.

2.7.2 Implementation Research in Chronic Pain

Implementation research focused on the treatment of chronic pain in primary care settings
is a growing field of study. The following synthesizes these implementation research studies
focused on peer support, self-management, and opioids as treatments for chronic pain in primary
care settings. This section focuses on how studies employed implementation research
methodology; the results describing effects on chronic pain and its treatment are found above.

Shue and colleagues (2018) conducted interviews with clinicians to understand the
barriers and facilitators of peer support for people with chronic pain. This implementation
research occurred alongside the Evaluation of a Coach-Led Intervention to Improve Pain
Symptoms (ECLIPSE) clinical trial within the US Veterans Affairs (VA) Health System.
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Originally, investigators used the RE-AIM framework (reach, efficacy, adoption,
implementation, and maintenance) but changed to the CFIR framework during data analysis as it
was a better fit for the data (Shue et al., 2018). Authors organized findings in their discussion
into three domains and seven CFIR constructs which corresponded to twelve themes (Shue et al.,
2018).

Primary care providers (PCPs) had overall positive perceptions of the intervention
(connected to CFIR construct of relative advantage) and also had some concerns about ongoing
sustainability and support from administration and patient buy-in (CFIR constructs of
implementation climate, readiness for implementation, and available resources) (Shue et al.,
2018). This study provides an example of how the CFIR can be used to analyze existing
qualitative data even as another implementation research framework (RE-AIM) was used to
develop the interview guide. While this does not demonstrate the ideal use of the CFIR; it does
show one way to use the framework to guide the results and future research and practice by
describing clinician perspectives of a peer support intervention to treat chronic pain.

Another strategy for treating chronic pain is the use of cognitive-behavioral therapy
(CBT). Niesen et al. (2018) used Diffusion of Innovations Theory to guide the implementation of
an intervention which educated nurses on CBT approaches to support patients with functional
abdominal pain, a type of chronic pain. The intervention included 60-minute appointments for
patients with the nurse who provided tailored patient education with additional resources given
to the patient on a CD (Niesen et al., 2018). In the discussion, the authors state the Diffusion of
Innovations Theory provided guidance for the implementation of the intervention; however, this

process was not fully outlined in the manuscript. So, while this study provides additional insights
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into a CBT-focused intervention to treat chronic pain in primary care, it does not take the extra
step to evaluate what about the implementation process worked and how it could be improved.

Most implementation research in the treatment of chronic pain in primary care settings
centers on the appropriate use of opioids. This section will focus on the use of implementation
research as the chronic pain results have been previously discussed. Implementation facilitation
includes engagement by stakeholders, academic detailing, and marketing and education and was
employed to conduct a formative evaluation on decreasing high risk opioid prescribing in a VA
primary care setting (Becker et al., 2018). This evaluation used a mixed-methods approach
including a survey to examine organizational readiness using the Organizational Readiness for
Implementing Change instrument and semi-structured interviews guided by CFIR (Becker et al.,
2018). The formative evaluation occurred prior to the implementation of the Primary Care-
Integrated Pain Support (PIPS) clinical trial. The results then helped to inform and refine the
implementation strategy and improve adoption of the PIPS Program (Becker et al., 2018). This
study provides an excellent example of how implementation strategies can be used alongside
clinical trials to improve adherence and uptake of the target intervention.

Systems consultation builds on the Expert Recommendations for Implementing Change
(ERIC) implementation strategies and includes bringing together a diverse groups of
stakeholders including content experts, implementation science experts, and providers to develop
an intervention, audit and feedback, academic detailing, and external facilitation (Jacobson et al.,
2019; Quanbeck et al., 2018). Briefly, the intervention included adapting opioid prescribing
guidelines into a checklist and providing support to multidisciplinary clinicians in the form of
coaches and team meetings (Jacobson et al., 2019; Quanbeck et al., 2018). Qualitative evaluation

before and during the intervention guided the implementation and led to changes of the
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implementation itself (e.g. using the term consultants instead of coaches) (Jacobson et al., 2019).
The quantitative findings relied on the RE-AIM framework and suggest that building on existing
ERIC strategies was successful for this intervention (Quanbeck et al., 2018). These two articles
provide another important example of how qualitative and quantitative methods benefit the
implementation of interventions. By utilizing qualitative methods, investigators were able to
adapt and improve the intervention during its use in order to better understand its effectiveness
and also increase the probability of future use.

Academic detailing, a component of the previous three studies (Becker et al., 2018;
Jacobson et al., 2019; Quanbeck et al., 2018), is a form of education by experts to clinicians to
promote the voluntary adoption of an intervention (Midboe et al., 2018). Midboe and colleagues
(2018) conducted semi-structed interviews based on CFIR with academic detailers to understand
their role in improved opioid prescribing safety within the VA. The CFIR was also used to
analyze and present the data (Midboe et al., 2018). This study is an example of a post-hoc
analysis to understand key factors of success of an already implemented process. This strategy
provides limited insights as some key details may be missed due to the passage of time (i.e.
recall bias).

The UNC Extension for Community Healthcare Outcomes for Rural Primary Care
Medication Assisted Treatment (UNC ECHO for MAT) provides a tele-conference session for
rural primary care providers to discuss cases for Medicated Assisted Treatment and a didactic
session (Shea et al., 2019). This study used the CFIR to develop an interview guide, analyze, and
present the data (Shea et al., 2019). Semi-structured interviews were conducted while the tele-
conference sessions were occurring and allows for improvements to be made in the

implementation of UNC ECHO for MAT (Shea et al., 2019). However, the text of the results
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section was organized by theme and therefore missed the opportunity to organize the findings by
CFIR domain and construct. This makes it difficult to apply the results of this study to other
implementation research studies.

Finally, Varley and colleagues (2020) conducted semi-structured interviews of primary
care providers to understand barriers and facilitators of providing evidence-based treatment of
patients with chronic pain and opioid use disorder. The CFIR guided the development of the
interview guide, analysis, and presentation of results (Varley et al., 2020). While this study used
the CFIR, it did not specifically focus on implementation research. However, there is the
opportunity to use the results of this study to inform the development and implementation of an
intervention to support the treatment of people with chronic pain and opioid use disorder.

Implementation research in chronic pain is more common than dissemination research.
That said, there is still relatively little evidence (7 studies, 8 publications) examining the
implementation of interventions to treat chronic pain using Diffusion of Innovation Theory, the
CFIR, or ERIC and the majority of these studies (5) focus on opioids. This focus makes sense
given the severity of the opioid epidemic. The use of implementation science methods and
strategies are varied and included excellent examples of integrating implementation methods
with clinical trials (i.e. Becker et al., 2018; Jacobson et al., 2019; Quanbeck et al., 2018).
However, there is the significant need for improvement and additional research at the
intersection of implementation research and the treatment of chronic pain in primary care

settings.
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2.8 Moderators of Dissemination and Implementation Concordance

Both theory and the existing literature contribute to predicted moderators of current and
preferred dissemination channels and implementation strategies of evidence-based chronic pain
management among primary care providers. The following describes the theoretical foundation
for the selection of these moderators, existing evidence for their selection, and anticipated

outcomes.

2.8.1 Individual Factors

Understanding individual-level factors is widely accepted as critically important to
improving dissemination and implementation of evidence-based practices (Aarons, 2004;
Damschroder et al., 2009; Rogers, 2003). Individual-level factors (aside from demographic
characteristics) often focus on an individual’s perceptions of a specific intervention or
innovations broadly (Rogers, 2003). Two individual-level perceptions that may influence
implementation are openness and divergence (Aarons, 2004; Rogers, 2003). The following
describes the existing literature for the relationship between these two factors and
implementation. Finally, this section illustrates the importance of knowledge of the evidence
supporting an innovation as a third individual-level factor.

Openness and Divergence. The anticipated relationship between the dissemination
concordance and implementation concordance and the openness and divergence is mixed.
Openness is defined as individual perceptions of and/or willingness to try new innovations
(Aarons, 2004). Divergence is the degree to which evidence-based practices are perceived to fit

(or not) with existing practice (Aarons, 2004).
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While openness has been connected with implementation success in some literature
(Hammond et al., 2011), other examinations find the relationship to be mixed (Louie et al., 2021;
Powell et al., 2014). A 2011 meta-analysis of individual-level factors associated with innovation
found that openness was mostly strongly linked with implementing new interventions out of the
“big five” personality traits (agreeableness, extraversion, conscientiousness, neuroticism, and
openness) with a population correlation estimate of .25 (k=9, n=1,868) (Hammond et al., 2011).

In contrast, other evidence demonstrates a less clear relationship. A 2014 systematic
review by Powell and colleagues examined strategies which support evidence-based mental
health interventions. This review found 11 studies which met inclusion criteria as randomized or
controlled design (Powell et al., 2014). Of the eleven studies, four included some measure of
personal characteristics and individual stage of change (including openness) (Powell et al.,
2014). The results of these studies find a range of successful implementation outcomes with one
study showing increases in fidelity to the evidence-based practice and another study citing no
statistically significant difference in use of the evidence-based intervention (Powell et al., 2014).

Another recent systematic review examined the degree to which drug and alcohol
programs implement evidence-based practices and factors which influence implementation
(Louie et al., 2021). The study found that a range of individual characteristics improved
implementation outcomes (Louie et al., 2021). This includes 24% of studies which examined
individual beliefs and attitudes about the evidence-based intervention (Louie et al., 2021).

At the intersection of the constructs of openness and divergence, a systematic review
examined social worker perceptions of evidence-based practices (Scurlock-Evans & Upton,
2015). The review identified 31 articles for inclusion and found that across studies, social

workers seem to have overall positive perceptions toward evidence-based practices (Scurlock-
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Evans & Upton, 2015). However, also have concerns about their value and applicability in
practice (Scurlock-Evans & Upton, 2015). In short, this describes much of the overarching
literature on these constructs. While there are descriptive examples of provider perceptions, the
direct relationship with implementation is often limited even with a strong theoretical
foundation.

A small longitudinal study examined the knowledge and use of cognitive behavioral
therapy for anxious youth over a two year period (n=115 at baseline, n=50 at 2 year follow-up)
(Edmunds et al., 2014). The results indicate that over time provider divergence, or perceptions
that the intervention was clinically useful, significantly decreased after the consultation
intervention so that the intervention was perceived to be less clinically useful (Edmunds et al.,
2014). Then significantly increased at the two-year follow-up so that the intervention was
perceived as more clinically useful (Edmunds et al., 2014). This corresponded with maintained
self-reported use of the evidence-based intervention throughout the follow-up period (Edmunds
etal., 2014).

A 2020 longitudinal sub-group analysis report by Coleman and colleagues examined the
use of a web-based dissemination tool for evidence-based post-traumatic stress disorder (PTSD)
among military, veteran, and community providers. This longitudinal RCT assessed the role of
provider attitudes on engagement with the web-based dissemination tool (Coleman et al., 2020)
They did not find a statistically significant relationship between attitudes (both openness and
divergences) toward evidence-based chronic pain management and the number of pages visited
(i.e. the dissemination outcomes of interest) (Coleman et al., 2020). However, qualitative

findings from the study showed that barriers such as time and other clinical responsibilities may
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have influenced the results more strongly than anticipated; but were not accounted for in the
simple regression analyses (Coleman et al., 2020).

A 2021 study by Nielsen and colleagues, examined the use of an evidence-based practice,
a routine opioid screening tool among 44 community pharmacists. The study reported provider
attitudes and their individual relationship with the target outcome of screen tool use (Nielsen et
al., 2021). The study found a relationship on the verge of statistical significance between
divergence and other correlates of opioid screening (p=.14, 95% CIl= 0.98, 1.31, p=.09). The
relationship with the openness was not statistically significant (=-.004, 95% CIl= 0.83, 1.91,
p=.96) (Nielsen et al., 2021).

While there is strong theoretical support, the studies that test this relationship
demonstrated varied, if not weak, findings. The current study seeks to build on this gap in
knowledge by using two of the Evidence-based Practice Attitude Scale (EBPAS) subscales to
capture the constructs of openness and divergence. This dissertation will examine the role of
EBPAS Openness and EBPAS Divergence in dissemination concordance and implementation
concordance. Based on this mixed evidence, the current study anticipated a small, but significant
effect of the EBPAS Openness subscale and the EBPAS Divergence subscale with dissemination
concordance and implementation concordance respectively. This relationship will be positive for
the EBPAS Openness such that as openness increases so does dissemination and implementation
concordance. The relationship will also be positive with EBPAS Divergence such that as
divergence (or perceived usefulness) increases so does dissemination and implementation
concordance.

Knowledge. Existing knowledge of a given clinical topic and/or evidence-based practice

is another important factor in understanding dissemination concordance and implementation
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concordance. Theoretically, variations in knowledge are important factors in the Innovation-
Decision Process and contribute to when an innovation adoption occurs on the “S-curve”
(Rogers, 2003) as previously described. The important role of knowledge is well recognized as a
factor in implementation (Harvey & Kitson, 2015). This not only includes knowledge from the
peer reviewed literature, but also practice-based knowledge that may act as both a barrier and
facilitator to implementing evidence-based innovations (Harvey & Kitson, 2015; Rogers, 2003).

A systematic review synthesized information about nurse knowledge, attitudes, and
perceived barriers and facilitators to implementing an evidence-based intervention (Li et al.,
2019). The study found that little or no knowledge about the evidence-based practice acted as a
barrier to implementation (Li et al., 2019). Another systematic review examined knowledge
about autism among primary care providers (McCormack et al., 2020). It found 13 studies which
included a measure of provider knowledge with most studies (n=9) demonstrating that providers
have inadequate knowledge of autism and evidence-based treatments for autism (McCormack et
al., 2020).

Limited research exists on the relationship between knowledge of evidence-based chronic
pain management and dissemination or implementation. The current study sought to address this
gap and anticipated a positive relationship between increased levels of chronic pain knowledge

and higher degrees dissemination concordance and implementation concordance.

2.8.2 Contextual Factors

Diffusion of Innovations Theory provides significant theoretical support for the role of
contextual factors as it relates to both dissemination and implementation outcomes. Rogers

(2003) describes how individuals with high degrees of cosmopolitanism or interconnectedness
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and those with greater access to opinion leaders and innovators often have access to earlier
knowledge and eventual adoption of novel interventions or innovations. Rogers (2003) describes
an example of the critical role of opinion leadership with the spread of Modern Math in
Allegheny County, Pennsylvania. In this example, the adoption of Modern Math did not spread
in the region until a superintendent who was socially connected with other regional education
leaders adopted the innovation. Even as another (more isolated) superintendent had adopted
Modern Math several years earlier. While topically distinct, this case study provides a critical
example of the powerful role of interconnectedness and access to opinion leaders in the
dissemination and implementation of an innovation. Urbanicity or the degree of urban or rural
for a given setting and academic affiliation may be used as proxies for understanding the
important influence of contextual factors in dissemination and implementation. The following
describes existing evidence supporting the connection between implementation and urbanicity
and academic affiliation.

Urbanicity. A recent systematic review examined barriers to implementation of
medication treatment for opioid use disorder in rural settings (Lister et al., 2020). Of the 18
studies that met inclusion criteria, 7 examined provider experiences or both provider and
consumer experiences with the ability to parse out provider responses. The top barriers,
specifically for providers in rural settings, included acceptability (5 studies, 27.8% of total),
availability (4 studies, 22.4% of total), and accessibility (2 studies, 11.1% of total) (Lister et al.,
2020). Provider implementation barriers included factors such as a lack of support from
specialists, time to provide the treatment, and negative attitudes about the treatment itself or lack

of confidence to provide the treatment (Lister et al., 2020). These findings highlight unique

58



factors for rural providers and the critical role that urbanicity may play in the dissemination and
implementation of evidence-based chronic pain management.

The important role of urbanicity is further supported by a recent examination to
implementation barriers of telerehabilitation for veterans in rural settings (Hale-Gallardo et al.,
2020). Study themes of cultural factors, infrastructure, and rurality all influenced
implementation. The current description will only focus on barriers and facilitators of
implementation specifically contributed to the rural context. Hale-Gallardo and colleagues
(2020) found that barriers to implementing telerehabilitation in rural settings included access to
rehabilitation staff and additional complexities in providing healthcare in rural and often low-
resource contexts. These implementation barriers were overcome when there was an urban center
within reasonable travelling distance to provide the rehabilitation and when rural communities
had community resources such as schools and job opportunities to incentivize potential staff to
live in the community (Hale-Gallardo et al., 2020).

Finally, a 2011 survey of 88 clinical staff and providers found several factors which
influence the ability of a healthcare system (in this case the VA) to care for patients (Buzza et al.,
2011). Top reported implementation barriers included, distance to drive (n=75, 85.2%), limited
transportation (n=55; 62.5%), cost or expense (n=46, 52.3%), and the capacity of the VA facility
(n=34, 38.6%) (Buzza et al., 2011). The study also conducted interviews and focus groups which
further explained how patient-level factors such as overall health can often exacerbate rural-
specific barriers, such as distance to the clinic (Buzza et al., 2011).

The preceding studies demonstrate the critical role that urbanicity of the primary care
clinic has on dissemination and implementation. Based on this theoretical foundation and

existing literature, the current study anticipated that primary care providers in urban settings will
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have significantly higher levels of dissemination concordance and implementation concordance
than those in rural settings.

Academic Affiliation. Academically affiliated settings, or clinical contexts in which
clinicians participate in teaching and research, may have distinct features which support the
dissemination and implementation of evidence-based practices. It is widely accepted that one
factor contributing to the success of evidence-based interventions during randomized control
trials may be the highly controlled research environment which may often be in an academic
center or with additional resource support (Breitenstein et al., 2010; Roy-Byrne et al., 2003).
Therefore, implementation fidelity may provide some insight into the important influence of the
academic setting on dissemination and implementation (Breitenstein et al., 2010). A 2018
systematic review, examined reported barriers and facilitators to the implementation of hospital-
based interventions (Geerligs et al., 2018). One barrier described by studies, specifically
regarding the sustainability of implementation efforts, included a reliance or at times an
overreliance on research staff and resources (Geerligs et al., 2018). Additionally, academic
clinical settings are often centers of specialization which can further support implementation of
evidence-based interventions (Damanpour, 1991; Greenhalgh et al., 2004; Pugh et al., 1968).

A recent study examined perceptions of organizational capacity among clinical experts in
exposure therapy for anxiety disorders and clinicians in provider settings with 38% affiliated
with academic centers (Becker-Haimes et al., 2020). The study found that clinical experts
emphasized the importance of organizational resources, collaboration within the organization,
organizational policies, and support specific to exposure therapy as critical for implementation
(Becker-Haimes et al., 2020). However, clinicians in community clinics reported significantly

fewer of these resources in community clinics (Becker-Haimes et al., 2020). This study begins to
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elucidate factors more likely to be found in academic settings that support dissemination and
implementation of evidence-based practices.

For academic affiliation, the current study anticipated that PCPs in academic settings will
have significantly higher levels of dissemination concordance and implementation concordance

than PCPs in non-academic settings.

2.9 Study Aims and Hypotheses

Based on this theory and evidence, the current study had the following aims and
hypotheses.

Aim 1: Identify the existing and preferred dissemination and implementation strategies of
primary care providers for learning about and using evidence-based chronic pain management.

This aim is descriptive and does not have hypotheses.

Aim 2: Compare existing dissemination and implementation strategies for evidence-
based chronic pain management with stated preferences of primary care providers.

Hypothesis 2.1: Primary care providers on average will have dissemination concordance
lower than that of chance.

Hypothesis 2.2: Primary care providers on average will have implementation
concordance lower than that of chance.

Aim 3: Explore the effect of professional characteristics and clinic context on the
concordance of dissemination/implementation strategies and preferences for chronic pain

management in primary care providers.
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Hypothesis 3.1: Primary care providers in academic primary care settings will have
significantly higher levels of dissemination concordance than primary care providers in non-
academic settings.

Hypothesis 3.2: Primary care providers in academic primary care settings will have
significantly higher levels of implementation concordance than primary care providers in non-
academic settings.

Hypothesis 3.3: Primary care providers in urban settings will have significantly higher
levels of dissemination concordance than primary care providers in rural settings.

Hypothesis 3.4: Primary care providers in urban settings will have significantly higher

levels of implementation concordance than primary care providers in rural settings.
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3.0 Research Design and Methodology

3.1 Study Design

The current study employed a cross-sectional survey design. Primary care providers were
surveyed about existing and preferred dissemination channels of chronic pain management,
existing and preferred implementation strategies, and professional and clinic context factors.
These data were used to describe dissemination channels and implementation strategies and
preferences, examine their concordance, and explore the moderating role of professional and

clinic context factors on concordance.

3.2 Participants

3.2.1 Sample Design

A total of 100 primary care providers in Pennsylvania were surveyed. Data were
collected using a non-probability convenience sampling approach. A limitation to convenience
sampling is the risk of bias (Etikan et al., 2015). This limitation was addressed by using best
practices in survey administration in an attempt to capture a sample which mirrors the population

of Pennsylvania primary care providers.
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3.2.2 Inclusion/Exclusion

In order to meet the goals of the current dissertation study, data collection focused on
clinicians who make care decisions and refer and prescribe treatment for patients living with
chronic pain. The current study focused solely on primary care providers, i.e. physicians,
physician assistants, and nurse practitioners. These providers have clinical decision-making
power and typically make care decisions with patients during primary care appointments.

Primary care providers may have different training backgrounds including family
medicine, internal medicine, obstetrics and gynecology, and gerontology and typically treat
common illnesses in an outpatient setting (Donaldson et al., 1996). These providers include
physicians (medical doctors (MD) and doctors of osteopathy (DO)), nurse practitioners, and
physician assistants who, through their scope of practice (defined by state legislatures), are able
to provide primary care (Donaldson et al., 1996).

There are differences in training, treatment approach, and scope of practice among
primary care providers. The scope of the current study focuses on dissemination and
implementation of evidence-based chronic pain management among primary care providers in
general who make care decisions with patients. For the purposes of this study, all types of
primary care providers (as outlined above) will be included.

Federally Qualified Health Centers (FQHCs) are a distinct primary care setting with
additional financial support and the goal to provide care for marginalized populations. FQHCs
typically also have highly integrated multi-disciplinary teams who provide care for patients.
Because this setting is incredibly unique, primary care providers who work primarily in FQHCs

were excluded from the current study.
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Social workers who work in primary care were excluded from the current study as they
are not designated as primary care providers by the law. Clinical decision-making and
prescribing are not within the scope of practice for social workers in Pennsylvania even as many
primary care social workers work alongside physicians, nurse practitioners, and physician
assistants. Therefore, the inclusion of primary care social workers was beyond the scope of the
current study.

Primary care providers were included in the study if they were 1) a physician, physician
assistant, or nurse practitioner, 2) practiced in an outpatient primary care setting in Pennsylvania,
3) did not practice more than 50% in a federally qualified health center (FQHC), and 4) did not

practice in pediatric primary care.

3.2.3 Recruitment

Primary care providers (PCPs) are challenging to recruit and engage in research
activities. The Principal Investigator (P1) used multi-stage approach to recruit primary care
providers (PCPs) for the current study. Because this approach used a combination of individual
and organizational methods, an overall response rate was not estimated, although response rates
for some sources (e.g., UPMC CMI list) were calculable. All approaches of the current study
followed guidance provided by Dillman (2014) to increase the number of responses. This
approach includes sending a pre-survey announcement, then sending the survey multiple times
and at different times of day. The survey was optimized for administration on a computer, tablet,
or phone to increase ease of use. These approaches were tailored to each organization and

recruitment strategy.
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Current estimates for primary care providers in Pennsylvania range from 12,800
(Association of American Medical Colleges, 2019) to about 27,700 (including primary care,
obstetrics and gynecology, pediatrics, geriatrics and internal medicine) (United Health
Foundation, 2020). These numbers only capture physicians; when including physician assistants
and nurse practitioners and anticipating the multi-pronged recruitment approach, a sample of 100
Pennsylvania PCPs was determined to be feasible. The following outlines the detailed procedure
to achieve this goal.

First Stage

In the first stage, the PI leveraged existing relationships for targeted recruitment. The first
stage of recruitment focused on three main recruitment strategies described below through the
UPMC CMI List, academic PCP snowball sampling, and the Mid-Atlantic Region of the Society
for General Internal Medicine.

UPMC CMI List

In the first stage of recruitment, the PI leveraged existing relationships within the UPMC
provider network to recruit participants. The first strategy was through the UPMC Community
Medicine, Inc (CMI) which staffs 57 primary care practices and employs 358 community PCPs
throughout western Pennsylvania at the time of the study (website here). The study team had an
existing relationship with the CMI Medical Director and leveraged this relationship to send
recruitment information through the CMI email list. Practice locations range from urban centers
such as Pittsburgh and McKeesport, to suburban such as Wexford and Allison Park, and more

rural areas such as North Huntington and Fishertown (website contains full list of locations).
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Academic PCP Snowball Sampling

The PI and study team used existing relationships with academic PCPs within the UPMC
network to recruit PCPs through targeted snowball sampling. The study team disseminated
recruitment materials through the Division of General Internal Medicine of the University of
Pittsburgh. There are approximately 200 faculty within the Division of General Internal
Medicine, although not all were primary care providers and/or met inclusion criteria for the
current study. This approach leveraged existing relationships with Dr. Jane M. Liebschutz, MD,
MPH, FACP, Chief of the Division of General Internal Medicine with additional recruitment
from the PI and dissertation committee.

Mid-Atlantic Region of the Society of General Internal Medicine

The PI sent recruitment information for distribution through the Mid-Atlantic Region of
the Society for General Internal Medicine (SGIM) Connect Group with permission given by the
SGIM Staff via Dr. Thomas Radomski, MD, MS, Assistant Professor of General Internal
Medicine and past-President of Mid-Atlantic Region. SGIM is an international organization for
academic internal medicine providers with over 3,300 members. The Mid-Atlantic Region
includes SGIM members from New York, Delaware, New Jersey, and Pennsylvania. Therefore,
not all members who receive the recruitment information were eligible for participation. It is
estimated that there were several hundred providers in SGIM from Pennsylvania. The PI and
other members of the study team have existing relationships with the leadership of the Mid-
Atlantic Region SGIM. The Ileadership of the Mid-Atlantic Region SGIM agreed to

dissemination the survey information through their member list.
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Second Stage

The second stage of recruitment focused on professional organizations who serve
Pennsylvania primary care providers, and served as a backup to the first stage of recruitment to
ensure the successful ascertainment of the proposed sample. The following details the
recruitment approach tailored to each professional organization.

Pennsylvania Academy of Family Physicians (PAFP)

The Pennsylvania Academy of Family Physicians (PAFP) is a member organization with
over 5,500 physicians, residents, and student members focused on advanced quality healthcare

(www.pafp.com). PAFP does not offer specific options for dissemination of research

opportunities to its members. However, sponsorships and advertising were available for
purchase. The PAFP had a Virtual Spring CME, Annual Business Meeting, and Research Day
that the PI targeted for advertising in order to maximize exposure.

Pennsylvania Osteopathic Medical Association (POMA)

The Pennsylvania Osteopathic Medical Association (POMA) is a division of the national
American Osteopathic Association and represents over 8,000 osteopathic physicians, residents,

and students (www.poma.org). POMA had several opportunities for digital advertising to their

members. The Pl worked with organization administration to identify the best digital advertising
option for the current study.

Pennsylvania Society of Physician Assistants (PSPA)

The Pennsylvania Society of Physician Assistants (PSPA) is a member of the American
Academy of Physician Assistants (AAPA) and does not report their Pennsylvania membership

numbers online (www.pspa.net). Nationally, the AAPA represents over 140,000 Physician

Assistants across the United States. The PSPA had newly developed advertising opportunities for
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research dissemination to its members. This included the opportunity to send digital advertising
over the course of three months for a nominal fee of $140. The PI used this strategy to send
recruitment information to physician assistants in Pennsylvania.

Pennsylvania Coalition of Nurse Practitioners (PACNP)

The Pennsylvania Coalition of Nurse Practitioners (PACNP) represents over 15,000
Certified Registered Nurse Practitioners in Pennsylvania with the goal to promote the role of

CRNPs (www.pacnp.org). The PACNP had a process for disseminating research to its members

which includes a form describing the project and a review process by a sub-committee. The Pl
used this process to dissemination recruitment information to PACNP membership.

Third Stage

Based on the degree of success of the first two recruitment stages, the Pl implemented the
third stage of recruitment. The third stage included the PI leveraging online searches for
Pennsylvania primary care clinics, physician practices, and organizations to disseminate
information about the current study. This approach leveraged existing relationships between the
PCP and known clinical leaders as well as the relationships between the PI’s mentor team and
PCPs. The PI also disseminated information about the current study using social media (e.g.
Facebook, Twitter, LinkedIn, etc.). The PI used institutional resources at the University of
Pittsburgh including Pitt + Me, a repository of research studies, to disseminate information about
the current study. This approach continued until the study sample reaches the target for data

collection.
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3.3 Incorporation of the Dillman Method

The traditional “Dillman Method” for survey development and recruitment approach and
strategies is outlined in his predominate text. This approach focuses on probability sampling or
sampling where the entire population is known and using mail or telephone methods for reaching
potential participants (Dillman et al., 2014). However, many of the approaches (as described
above) also support the development and recruitment for digital surveys in a non-probability
sample. The current study adapted many of the strategies outlined by Dillman to increase

recruitment of Pennsylvania primary care providers.

3.3.1 Survey Development

Development of the survey and piloting followed Dillman’s overall approach for web-
based surveys which includes emphasizes simply worded questions presented in a visually
appealing way (Dillman et al., 2014). Dillman also recommends obtaining feedback from content
experts and pilot testing to ensure flow (2014). The Pl sought consultation from chronic pain
experts and implementation science experts in developing the questions and order of the survey.
Further description of the piloting process is described below.

Dillman recommends the use of both URLs and QR codes for dissemination of web-
based surveys and ensure that the survey hosting platform supports various modes of web-based
access such as mobile device, computer, or tablet (2014). The current study used the University
of Pittsburgh-approved Qualtrics survey platform which automatically adapts to computer,

mobile, or tablet access for surveys.
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The Dillman method describes additional formatting decisions, such as the number of
questions on each page and guiding descriptions for each section of the survey (Dillman et al.,
2014). Further, Dillman strongly recommends not requiring responses to questions unless
absolutely necessary (Dillman et al., 2014). The current study closely aligned with this guidance
as each page of the survey was carefully examined to only include a limited number of questions.
The Pl made the decision not to require responses to any questions throughout the survey except
for the informed consent at the beginning.

Specifically for survey dissemination via email, Dillman recommends sending multiple
email requests for participation and to vary the time of contacts to attempt to reach different
segments of the target population (Dillman et al., 2014). The method also recommends keeping
the survey email short with the URL early in the email (Dillman et al., 2014). The PI attempted
to follow this guidance, although most dissemination was sent by third parties (e.g. system
administrator, professional organization media personnel, etc.). However, the current study was
disseminated on different days of the week and different times for most dissemination sources
(e.g. CMI, SGIM, etc.). The survey email included significant text, as required by the University
of Pittsburgh Human Protection Office; however, the URL link was toward the beginning of the
email.

Not only did survey development adhere to the Dillman method, but recruitment

strategies also aligned with best practices as outlined by Dillman.

3.3.2 Survey Recruitment

The PI considered several factors in the development and recruitment of the survey to
improve appeal of participation for Pennsylvania PCPs. This included considerations of Cost-
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Benefit Theory which seeks to reduce the respondent costs and have benefits outweigh the costs
(Dillman et al., 2014). This was implemented in the current study by highlighting the estimated
length of time to complete the survey (10 minutes), the opportunity to share PCPs own
knowledge, and to enter a sweepstakes to win a $100 Amazon gift card. Additionally, the PI
sought to engage Social Exchange Theory within the context of surveys which seeks to develop
trust between the potential participant and survey and to recognize the importance of quick
decision-making about whether or not to respond (Dillman et al., 2014). The PI incorporated this
by leveraging existing relationships between PCPs and organizational leaders to invite the
leaders (who at times acted as survey champions) to disseminate the survey to their colleagues.
While at the end of the survey, the Pl asked participants if they wished to receive a copy of the
final published results as a strategy to promote a social exchange between the Pl and participants
with the goal to encourage further snowball sampling.

Dillman promotes additional strategies for increasing survey participation including
describing how the survey will be used, asking for participant knowledge and expertise,
connection with a legitimate organization, describe how others have responded, and the use of
cash incentives (Dillman et al.,, 2014). The Pl used many of these strategies (as already
discussed) and further sought to increase participation by soliciting buy-in from dissemination
organizations such as CMI, SGIM, and other professional organizations. These strategies
included leveraging the reputation of the University of Pittsburgh and School of Social Work
which was then built upon by having informational phone calls to answer any questions or
concerns. This promoted a sense of collaboration and trust between the Pl and the organizations

and increased the dissemination opportunities for the survey.
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The current study leveraged many strategies from the Dillman method to both develop
the survey instrument and guide recruitment. The preceding described specific examples of this

alignment.

3.4 Measures

Table 1 summarizes each aim and corresponding measures and analyses.

Table 1 Study Aims with corresponding variables, measures, and analyses

. Independent . .
Aim Variable Dependent Variable Analysis
Current
Dissemination
Channels?
Aim 1: Identify _the existing Preferred
and preferred dissemination . N
. . . Dissemination
and implementation strategies Channels?
of primary care providers for N/A Descriptive
learning about and using
Current

evidence-based chronic pain

Implementation
management.

Strategies?

Preferred

Implementation

Strategies?
Aim 2: Compare existing

dissemination and Dissemination

implementation strategies for Concordance Cohen’s Kappa
evidence-based chronic pain N/A pp
management  with  stated Implementation ()

preferences of primary care Corr)mcor dance

providers.

Aim 3: Explore the effect of Professional

professional  characteristics Factors® Multiple linear
and clinic context on the Dissemination regression
concordance of Clinic context Concordance
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dissemination/implementation Factors®

strategies and preferences for Implementation
chronic pain management in EBPAS Openness  Concordance
primary care providers. subscale®

EBPAS

Divergence

subscaled

2Newly developed survey for this research (see Appendix A)

b Based on professional background and clinic context information collected during
demographics

¢ EBPAS openness sub-scale (Aarons, 2004)

4 EBPAS divergence sub-scale (Aarons, 2004)

3.4.1 Professional Characteristics

The survey collected professional data including personal and professional information
which includes age, race, ethnicity, gender, degree(s), number years post-training, number of
clinic days, and board certifications. Self-identified race and ethnicity were reported using
reported terms and for the purposes of the analysis were dichotomized for 1 indicating white and
0 indicating non-white. Self-identified gender was reported as dichotomous as 1 for female and 0
for male. The survey collected training/profession (i.e. MD, DO, NP, and PA) which was
operationalized dichotomously as 1 for MD or DO and 0 for an advanced practice provider (NP
or PA). Data were also collected on the number of days per week that the participant worked in
the clinic (measured continuously) and the number of years of experience (measured

continuously).
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3.4.2 Clinic Context Factors

Participants were asked to estimate the percentage of their patients who live with chronic
pain. This was reported as a continuous variable. The current study asked participants if their
clinic is part of a larger health system or a single clinic in order to assess not only the
organizational structure but also potential cosmopolitanism and connectedness of a participant’s
network. Participants were asked to select all types of insurance that their practice accepts
including commercial, Medicare, Medicaid, no insurance, and other. Finally, participants were
asked their perception of their own ability to treat their patients living with chronic pain as well

during the COVID-19 pandemic as before the pandemic.

3.4.3 Dissemination Preferences

Previous studies examined state legislator perceptions of behavioral health research and
dissemination preferences but did not explicitly ask about existing dissemination practices, only
asking about where the legislator would go to receive information about behavioral health
research (Purtle et al., 2017, 2018). The authors did not compare implicit existing preference
with preferred dissemination as this was not the goal of the study. Another study examined
teacher dissemination preferences of concussion knowledge, symptoms and management and
asked about dissemination channels (i.e. how they received information) and perceived need for
concussion information (Dreer et al., 2017). This study did not compare existing dissemination
channels with perceived need and only provided descriptive information (Dreer et al., 2017).
These studies provide the basis for measuring dissemination preferences, and their measures will

be adapted to chronic pain management for the current study.

75



Based on these existing measures, the author developed a 2-item questionnaire to
measure current and preferred dissemination channels for receiving information about chronic
pain management. The 21 dissemination channels that represent the items for this questionnaire
are based on pilot interviews from the qualitative research preceding this project (Ashcraft et al.,
in preparation). The author also developed a complementary three-item scale which seeks to
understand perceptions of adequate knowledge about chronic pain. The scale is based on
Diffusion of Innovations Theory and the Model for Dissemination of Research. Reporting for

this scale is reported elsewhere and is beyond the scope of the current study.

3.4.4 Implementation Preferences

Numerous scales exist to measure the Consolidated Framework for Implementation
Research (CFIR) domains and corresponding constructs (Lewis et al., 2018; Society for
Implementation Research Collaboration, 2017). However, none of these instruments examine
agreement between existing preferred implementation strategies. The Expert Recommendations
for Implementing Change (ERIC) project complements the CFIR by providing a list of 73
implementation strategies which may be used to overcome barriers to implementation (Powell et
al., 2015). The implementation strategies were organized using concept mapping into nine
clusters of similar strategies (Waltz et al., 2015). The current studies used these nine clusters as a
guide to develop a set of 13 chronic pain implementation strategies as a list of 73 was deemed
infeasible. The chronic pain implementation strategies were iteratively developed based on

feedback from implementation and chronic pain experts and tested during piloting.
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3.4.5 Moderators

The Consolidated Framework for Implementation Research (CFIR) has five domains and
39 constructs. In order to best understand dissemination concordance and implementation
concordance, it is critical to measure both contextual factors (e.g. geography, clinic type,
discussed elsewhere) and individual level factors, specifically perceptions of research (broadly)
and perceptions of alignment evidence-based practices and clinical practice. The CFIR captures
these constructs and perceptions in the domain of Characteristics of Individuals (discussed
earlier). As a meta-theoretical framework, the CFIR was not designed to quantifiably measure
these constructs. However, the Evidence-Based Practice Attitude Scale (EBPAS) was developed
to understand provider perceptions of evidence-based practices (Aarons, 2004). The development
and reliability of this scale was discussed previously. The use of the EBPAS to assess CFIR
constructs is acknowledged in various populations and is described next.

Kegler and colleagues (2018) sought to quantify the CFIR constructs to work to increase
colorectal screenings in Federally Qualified Health Centers. They adapted the EBPAS Openness
and EBPAS Appeal subscales and found strong reliability as part of their testing («=.88 and
a=.75 respectively) (Kegler et al., 2018). Hall and colleagues (2021) examined the connection
between the CFIR and EBPAS using both qualitative and quantitative methods by conducting
CFIR-based qualitative interviews and focus groups and also by conducting surveys using an
adapted EBPAS to understand the use of an evidence-based practice in a pediatric setting in
Guatemala (Hall et al., 2021). They then integrated the qualitative and quantitative results and

found overlap between EBPAS Openness subscale and the CFIR domains of Characteristics of

77



Individuals and Innovation Characteristics (Hall et al., 2021). Overlap between the EBPAS
Divergence subscale and CFIR were not reported (Hall et al., 2021).

The following describes the measurement of predicted moderators of dissemination
concordance and implementation concordance for the current study.

EBPAS Openness Subscale. The current study employed the Evidence-Based Practice
Attitude Scale (EBPAS) Openness subscale by Aarons (2004) and has four items measuring
provider openness to trying a novel evidence-based intervention (See Appendix A). Aarons
developed this subscale by surveying 322 mental health clinical and case management providers
(Aarons, 2004). The scale uses response options from 0 meaning not at all to 4 indicating to a
great extent. The Openness subscale had good internal consistency with a=.78 (Aarons, 2004).
The Openness construct had good discriminant validity and did not significantly correlate with
Divergence or Requirements, but did have a strong positive correlation with the Appeal subscale
(not used in this study). The Openness subscale was modified slightly to apply to chronic pain
management among primary care providers. For example, the original question stated, “I like to
use new types of therapy/interventions to help my clients.” and the current question states, “I like
to use new types of chronic pain treatments to help my patients.”

EBPAS Divergence Subscale. The current study also used the EBPAS Divergence
subscale developed by Aarons (2004). The Divergence subscale measures the degree of
perceived usefulness of research-based innovations versus clinical experience. The Divergence
subscale had moderate internal consistency with o=.59 (Aarons, 2004). Divergence had
moderate discriminant validity and was negatively correlated with Appeal and Requirements (not
used in this study) and no significant correlation with Openness. The Divergence subscale also

uses response options ranging from O=not at all to 4=to a great extent. The wording of the
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Divergence subscale was modified slightly to apply to primary care providers and chronic pain
instead of mental health professionals. For example, the original survey question stated, “I would
not use manualized therapy/interventions.” and the current survey states, “l would not use
manualized chronic pain treatments.”

Chronic Pain Knowledge. For the purposes of the current study, a novel three-item
Chronic Pain Knowledge scale was developed to assess participant knowledge of evidence-based
chronic pain management. The scale asks participants to report their degree of agreement with
three statements describing different evidence-based chronic pain management strategies. The
scale uses a Likert scale for response items in an attempt to reduce social desirability bias
ranging from, “strongly agree” to “strongly disagree.” The statements were, 1) “The treating
physician is the most accurate judge of the intensity of the patient’s pain,” 2) “Opioids are a
first-line therapy for chronic pain,” and 3) “Cognitive Behavioral Therapy (CBT) is an evidence-
based treatment for chronic pain.” The Chronic Pain Knowledge scale was scored with 1 for
strongly disagree and somewhat disagree for questions one and two and a score of 1 for strongly
agree or somewhat agree for question three.

Urbanicity. The current study collected participant clinic zip code which was used to
determine urbanicity (i.e. rural, urban). The study used a 2003 zip code-urbanicity crosswalk
developed by the University of Michigan Population Studies Center. The 2003 crosswalk
included the most recent data available for determining urbanicity of a given zip code. The
crosswalk has nine categorizations on the urban-rural continuum. Zip codes were considered
urban if they were in categories 1-3 and rural if they were in categories 4-9. Categories 1-3
include counties in metro areas of 1 million people or more and include counties in metro areas

of fewer than 250,000 but adjacent to a metro area. Categories 4-9 include rural counties with
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less than 2,500 population not adjacent to a metro area and include counties with populations of
20,000 or more adjacent to metro areas. This classification comes from the US Department of
Agriculture (USDA) and is commonly used in population studies (US Department of
Agriculture, 2020).

Academic Affiliation. Academic affiliation was operationalized into two distinct
questions which highlight independent components of academic institutions, teaching and
research. The current study asked participants if they were responsible for educating students or
trainees and separately asked if the participant conducted research funded by an external entity,
excluding internal quality improvement. These questions sought to elucidate differences in
institutions which may participate in some type of teaching activities (e.g. residency program)
from large research institutions. Academic affiliation was a dichotomous variable indicating
participants who both participate in some form of teaching and also conduct research funded by

an external entity.

3.5 Study Procedure

Potential participants were recruited through professional organization listservs, through
internet searches, and snowball sampling. Primary care providers were emailed the recruitment
flyer and link to the survey. Potential participants who chose to complete the survey went
through an online informed consent and screening process to identify if they met inclusion
criteria (described above).

PCPs who met inclusion criteria were allowed to continue and complete the survey. Upon

completion, PCPs had the option to enter their name for a drawing to win one of eight $100
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Amazon gift cards. An anonymous survey link took participants to a form to complete to enter to
the sweepstakes. This allowed no connection between participant survey data and identifying
information. Participants were also able to indicate if they would like to receive a notification of
publication of the completed study. At the end of each month during data collection, the
Principal Investigator used a random number generator to select one name per 50 participants for
a $100 Amazon gift cards. At the end of all data collection, the Pl used a random number
generator to select two more names out of the total number of non-winning participants for two

more $100 Amazon gift cards.

3.5.1 Piloting

The survey instrument was pilot tested over three rounds with iterative feedback given
after each round. The instrument was first tested among PhD students and academic faculty with
edits made for brevity and to promote comprehension. Additional pilot testing solicited feedback
from medical professionals with the goal to promote ease of use and reduce time of completion.

The final round of pilot testing concentrated on clarity of language and ordering of questions.

3.6 Data Analysis

The following describes the analysis for the three aims for the current study. The three
aims sought to 1) identify existing and preferred dissemination and implementation strategies of

primary care providers, 2) compare existing and preferred strategies, and 3) explore the effect of
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professional and clinic context factors on dissemination and implementation concordance. All

analyses were conducted using Stata.

3.6.1 Sample Description

Personal, professional, and clinic context factors were collected from primary care
providers. This included personal factors such as self-identified gender, race, and age.
Professional factors included profession, number of years practice, sub-specialties, educating
trainees, number of days in clinic, and research status. Clinic context factors included urbanicity,
academic-affiliation status, and insurance(s) accepted. Professional, and clinic context factors
were described using descriptive statistics including frequencies and percentage for categorical

variables and mean, standard deviation, and range for continuous variables.

3.6.2 Preliminary Analysis

Preliminary analyses were conducted to assess internal consistency of all scales and
identify any outliers. Internal consistency was assessed using Cronbach’s alpha. Outliers will be
identified by any surveys that take less than two minutes to complete. Outliers with more than
30% missing data and/or missing dissemination or implementation existing practices or
preferences will be removed. Within-measure outliers were addressed for parametric analyses
using winsorizing of 1.5 standard deviations above and below the sample mean. Multiple

imputation will be conducted on independent variables with 5% or more missingness.
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3.6.3 Analyses of Specific Aims and Hypotheses

Aim 1: ldentify the existing and preferred dissemination and implementation

strateqies of primary care providers for learning about and using evidence-based chronic

pain_management. The study survey collected data on how primary care providers currently

receive information about chronic pain and preferred characteristics of chronic pain
dissemination. Data were also collected about current implementation strategies of chronic pain
treatment. The survey also asked about preferred implementation of chronic pain treatment.
Descriptive statistics were used to describe these data by using frequencies for the categorical
variables.

Aim 2: Compare existing dissemination and implementation strategies for evidence-

based chronic pain management with stated preferences of primary care providers. The

results from Aim 1 were used to generate a dissemination concordance score and an
implementation concordance store. This score was generated by using Cohen’s kappa (k).
Cohen’s kappa (k) can be used for either two different raters evaluating at the same time or one
rater making an evaluation at two different times (Ranganathan et al., 2017). The current study
includes one rater (i.e. the primary care provider) rating the same constructs (i.e. dissemination
channels and implementation strategies of chronic pain evidence and treatment) at two different
times (i.e. currently and in an ideal future). Therefore, Cohen’s Kappa (k) was the appropriate
statistical analysis to evaluate dissemination and implementation concordance. The results of
Cohen’s kappa (k) range from -1 to 1 with zero indicating agreement equal to that of chance.
Ninety-five percent confidence intervals were calculated using the ci command in Stata

for both dissemination concordance and implementation concordance. The 95% confidence
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intervals were then checked to ensure that the average kappa for dissemination concordance and
implementation concordance did not cross zero to confirm an average kappa greater (or less)
than chance as indicated by the categorical assessment (described below).

Categorical assessments of agreement for Cohen’s Kappa (k) have been thought of as
arbitrary (Landis & Koch, 1977); however they are helpful in understanding the magnitude of
agreement. Different categorical interpretations vary slightly in terminology. McHugh (2012)
interprets Cohen’s Kappa (k) in six categories including 0-.2 indicating none, .21-.39 indicating
minimal agreement, .40-.59 indicating weak agreement, .60-.79 indicating moderate agreement,
.80-.90 indicating strong agreement, and over .90 indicating almost perfect agreement. An
additional interpretation breaks Cohen’s Kappa (k) into seven categories with 0-.09 indicating no
different from chance, .10-.20 indicating slight agreement, .21-.40 indicating fair agreement, .41-
.60 indicating moderate agreement, .61-0.80 indicating substantial agreement, .81-.99 indicating
near perfect agreement, and 1 signifying perfect agreement (Landis & Koch, 1977; Ranganathan
etal., 2017).

For the purposes of the current study, the seven-level interpretation was used in order to
describe the results in more detail. Cohen’s Kappa (k) was calculated for each respondent to
assess the degree of agreement for 1) dissemination channels and 2) implementation strategies of
evidence-based chronic pain management. Table 2. below shows an example of how data for
each respondent were used to calculate a concordance score. For hypothesis testing, the average
dissemination concordance score and implementation concordance was compared with the
seven-level interpretation of Cohen’s kappa to determine if the average concordance scores are

above or below that as would be expected by chance.
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Table 2 Dissemination Concordance, Cohen’s kappa individual data example

Current Preferred
Colleagues 1 0
Your own clinical experience 1 0
Patients 0 0
Professional organizations 0 1
Researchers 0 1
Clinical experts 1 0
Pharmaceutical representatives 0 1
Primary peer-reviewed literature (e.g., PubMed) 0 1
Online peer reviewed clinical resources (e.g., UptoDate) 0 0
Email listserv 1 0
Practice Briefs or Practice Guidelines 1 0
Annual conferences 0 1
Seminars at my clinic/institution (e.g., grand rounds; case conference) 0 0
Web-based continuing education modules 1 0
Workshops on specific intervention (e.g. CBT, Yoga) 1 1
Main-stream media (e.g. NPR, CNN, FoxNews) 0 0
Blogs (e.g. Tumblr, Wordpress) 1 0
Social media (e.g. Facebook, Twitter, Reddit) 1 1
Podcasts 1 0
Other 0 1
None of these 0 0
Agreement, n (%) 7 (33)
Disagreement, n (%) 14 (66)
Expected agreement by chance, n (%) 11.5 (50)
Kappa -.33
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Aim 3: Explore the effect of professional characteristics and clinic context on the

concordance of dissemination/implementation strategies and preferences for chronic pain

management in primary care providers. The dissemination concordance score and

implementation concordance score were used in conjunction with collected professional
characteristics and clinic context factors to understand the effect of these factors on concordance
between existing and preferred dissemination channels and implementation strategies. Multiple
linear regression was used to assess the effect of these factors on dissemination and
implementation concordance. Covariates were only included in the model if the bivariate
correlation between the variable and the given outcome is statistically significant at p<.05.
Additionally, predicted moderators (independent variables) including urbanicity, academic
affiliation, EBPAS Openness, EBPAS Divergence, and Chronic Pain Knowledge will be
included in both models.
V1= Bo+ Brxy + Baxs + B3xs + & 1)
Where, y,is dissemination concordance (Aim 2), X1 is professional factors, and xz is clinic
context factors, and x2 is predicted moderators. Each factor will be individually added to the
model, keeping factors that significantly predict dissemination concordance. Factors influencing
implementation concordance mirrored this process using the following approach:
V2 = Bo + Brx1 + Boxy + B3xs + & (2)
Where, 7, is implementation concordance (Aim 2), x1 is professional factors, and xz is
clinic context factors, and xz is predicted moderators. Again, each factor was added individually

and retained when reaching significance. Independent t-tests were used for hypothesis testing.
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3.6.4 Power Analysis

Aim 1 was descriptive and therefore did not require a power analysis. Aim 2 used
Cohen’s Kappa (k) and compared current dissemination channels and implementation strategies
with preferred dissemination and implementation strategies at the individual level and therefore
did not require a power analysis. Aim 3 used multiple linear regression and regressed
concordance on professional characteristics, clinic context factors, EBPAS Openness, and
EBPAS Divergence (total of 7 predictors). With a sample size of 101 primary care providers and
a power of 88%, this study was able to detect an effect size of f 2=.10 which is a small to medium
effect. Therefore, this study was adequately powered to investigate the effect of professional and

clinic context factors on dissemination and implementation concordance.

3.7 COVID-19

The COVID-19 pandemic has had a significant effect on the ability of all health care
providers to care for their patients. Therefore, the current study also collected information on the
degree to which primary care providers perceive a change in their current practice. A secondary
analysis of the influence of COVID-19 on dissemination and implementation of chronic pain will
be assessed but is beyond the scope of the current study.

Few provider-focused existed at the time of development of the current survey to
understand the effects of the COVID-19 pandemic on primary care. Zhang and colleagues (2020)
developed a questionnaire to test knowledge, attitudes, and practices of providers during the

COVID-19 pandemic. To ensure feasibility, the current study used one question to gain limited
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insight into how well participants perceive to manage chronic pain among their patients during
the COVID-19 pandemic. The COVID-19 item was the statement, “During the COVID-19
pandemic, | have managed patients with chronic pain as well as before the pandemic” and had
five response options from strongly disagree to strongly agree. For analysis, the COVID-19 item

was scored -2 to 2 with -2 aligning with strongly disagree and 2 aligning with strongly agree.
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4.0 Results

Data collection occurred between January and May 2021. The Principal Investigator (P1)
made 380 documented contacts with professional practice organizations, provider groups, on
social media, and to available resources at the University of Pittsburgh (e.g. Pitt + Me, PaTH
Network, etc.). In total, 252 people attempted to take the survey and 136 (54%) met inclusion
criteria. Sixty-nine people who attempted to take the survey reported learning about the study
from CMI. The estimated response rate for CMI is 51%. In order to meet inclusion criteria,
potential participants needed to 1) be a physician, physician assistant, or nurse practitioner, 2)
practice in an outpatient primary care setting in Pennsylvania, 3) not practice more than 50% in a
federally qualified health center (FQHC), and 4) not practice in pediatric primary care. Of the
136 who met inclusion criteria, 115 (85%) people completed the full survey.

Fourteen people were excluded due to a survey development error which was identified
and remedied in late January 2021. Originally, the dissemination and implementation
concordance questions were structured using a matrix format. There was participant confusion
about selecting different response options for each of the dissemination channels and
implementation strategies. Therefore, the Pl excluded participants from the early phase of the
study who had no active (selected) overlap in current and preferred dissemination
channels/implementation strategies. In late January, the survey was changed to clarify the
selection of current and ideal dissemination channels and implementation strategies. With the

exclusion of the 14 participants, the final sample for this study was 101.
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4.1 Sample Characteristics

Full participant characteristics can be found in Table 3. For personal characteristic
factors, study participants self-identified as mostly white (n=85; 85.15%), female (n=67;
66.34%), physicians (n=71; 70.30%), from urban settings (n=95; 94.06%). Participants worked
on average 3.36 days per week in outpatient primary care clinics (SD=1.41), had on average
12.29 (SD=10.70) years of experience post-residency. For clinic context factors, participants
treated on average 31.35 (SD=18.52) percent of patients with chronic pain. Most participants
were part of a larger health system (n=93; 92.08%). Most participants provided some form of
teaching or education (n=77; 76.24%) and few conducted research funded by an external source
excluding quality improvement (n=12; 11.88%). Positive responses to both teaching or
educational responsibility and research were combined to determine the number of participants
who worked in academic settings. Most participants worked in non-academic settings (n=91;
90.10%). Most participants accepted commercial insurance, Medicare, and Medicaid (n=92;
91.09%). Many participants did not perceive a negative impact of COVID-19 on their ability to
treat patients with chronic pain. Thirty-two participants (31.68%) responded with somewhat
agree and 17 (16.83%) responded with strongly agree to the following statement, “During the
COVID-19 pandemic, | have managed patients with chronic pain as well as before the

’

pandemic.’
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Table 3 Participant Characteristics

Variable Name Missing N % M SD Min Max Skew N._
outliers
Race 2 99
White 86 85.15%
Black/African American 1 1.01%
East Asian 4  3.96%
Southeast Asian 3 297T%
Indian 4  3.96%
Multiracial (non-white) 2 2.02%
Ethnicity? 0 101
Hispanic 5 4.95%
Latino 1 0.99%
Gender (Female) 3 67 66.34%
Profession (Physician) 1 71 70.30%
MD 63 62.38%
DO 8 7.92%
CRNP 15 14.85%
PA-C 14 13.86%
Days per week in clinic 3 98 3.36 141 05 6 -0.32 12
Years of experience 3 98 12,29 10.70 0 42 0.90 10
Percent  patients  with 44 3135 1852 5 82 077 12
chronic pain
Urban 2 95 94.06%
Part of health system 1 93 92.08%
Non-Academic Setting 0 91 90.10%
Teaching 77 76.24%
Research 12 11.88%
Accept all insurance 1 92 91.09%
Commercial 1 95 94.06%
Medicare 1 95 94.06%
Medicaid 1 96 95.05%
None 0 0%
Other 1 4  3.96%
COVID-19*
Strongly disagree 5 4.95%
Somewhat disagree 14 13.68%
Neither agree nor disagree 33 32.67%
Somewhat agree 32  31.68%
Strongly agree 17  16.83%
COVID-19 score 0 101 0.42 1.08 -2 2 -0.31 5
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Sample size: 101;

*“During the COVID-19 pandemic, | have managed patients with chronic pain as well as before the
pandemic.”

! The term Hispanic refers to people from Spanish-speaking Latin American countries. The term Latino
refers to people who live in Latin America in countries colonized by Spain or Portugal and is inclusive of
non-Spanish speaking countries (e.g. Brazil) (Ramirez, 1993).

Urbanicity was assessed using self-reported clinic zip codes and a 2003 crosswalk from
the University of Michigan Population Studies Center which leverages rurality data from the US

Department of  Agriculture (USDA) to create a Rural Urban continuum

(https://www.psc.isr.umich.edu/dis/data/kb/answer/1102). Table 4 shows a complete list of
Pennsylvania counties represented by participant practice locations. Allegheny County, which
includes Pittsburgh and the Pittsburgh metro area, had the most participant practices represented
(n=45; 44.55%) and Philadelphia County had the second largest proportion of participant

practices (n=23; 22.77%).
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Table 4 Urban Rural Counties

County Name n (%)
Urban Counties (n=95)

Allegheny 45 (44.55)

Butler 2 (1.98)

Centre 2 (1.98)

Chester 1(0.99)

Cumberland 1 (0.99)

Dauphin 3(2.97)

Delaware 1(0.99)

Erie 4 (3.96)

Lackawanna 2 (1.98)

Lehigh 2 (1.98)

Lycoming 5 (4.95)

Mercer 1 (0.99)

Perry 1(0.99)
Philadelphia 23 (22.77)

Washington 1 (0.99)

Westmoreland 1 (0.99)

Rural Counties (n=4)

Bedford 2 (1.98)

Lawrence 1 (0.99)

Venango 1 (0.99)

2 missing

4.2 Preliminary Analyses

Several strategies were used to understand internal consistency, parametric assumptions,
and to assess potential bias in the sample before completing Aim 3. The following describes this

process and actions taken to address these issues and prepare for primary analyses.
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4.2.1 Internal Consistency

The current study used three scales, EBPAS Openness, EBPAS Divergence, and Chronic
Pain Knowledge. The following describes preliminary analyses of internal consistency of each
scale in the current sample (see Table 5). As described above, each item in the EBPAS Openness
subscale is scored from 0 to 4 with higher scores indicating more willingness to try new
interventions and total potential scores ranging from 0 to 16. The EBPAS Openness scale had no
missingness and strong internal consistency with a standardized alpha of .87.

Internal consistency for the EBPAS Divergence subscale was assessed prior to
imputation (see below). Each item within the EBPAS Divergence subscale was scored from 0 to
4 for a total score range from 0 to 16 and was reverse coded with higher scores indicating higher
degrees of perceiving research-based interventions as congruent with clinical practice. Five
participants did not answer at least one of the EBPAS Divergence questions. Item four or “no
perceived use for manualized treatment in clinical practice” had the most item-level missingness
with three participants choosing not to respond. Of note, a total score was not calculated if there
was any missingness among the four items, as missing data imputation was handled at the scale
level rather than item level. Internal consistency of the EBPAS Divergence subscale was low
with a standardized alpha for .49.

The Chronic Pain Knowledge scale is a novel scale created to assess the degree of
knowledge of evidence-based chronic pain management among participants. The scale had three
statements which examined 1) patients as experts in their own pain, 2) the use of opioids as a
first-line treatment for chronic pain, and 3) cognitive behavioral therapy (CBT) as an evidence-
based treatment. Participants were given five response options ranging from strongly agree to

strongly disagree in an effort to promote response rates and decrease social desirability bias.

94



Each item was scored with a one for the strongly agree or somewhat agree response
corresponding with the answer supported by current chronic pain management best practices.
The Chronic Pain Knowledge scale had possible score range of 0 to 3. Participants scored the
highest on item two which solicited agreement with the statement “Opioids are a first-line
therapy for chronic pain” with 97 (96%) of participants responding correctly. Eighty-seven
(86%) of participants provided the correct response to the statement, “Cognitive Behavioral
Therapy (CBT) is an evidence-based treatment for chronic pain.” Finally, 66 (65%) of
participants correctly responded to, “The treating physician is the most accurate judge of the
intensity of the patient’s pain.” The standardized alpha for the Chronic Pain Knowledge scale is

very low at .26.
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Table 5 Internal Consistency for Study Scales

M . . Skew post  Average interitem  Alpha if
" (SD) Min ~ Max  Outliers  Skew transform covariance item deleted Alpha
8.56
EBPAS Openness 101 (3.40) 1 16 15 -0.20 87
New treatment 101 (é'gg) 0 4 0.04 .65 .85
New manualized therapy 101 (i'gg) 0 4 -0.24 .58 .80
- 2.35
Willingness 101 (1.00) 0 4 -0.14 .56 .80
: 2.26
New different 101 (1.05) 0 4 0.21 .69 87
EBPAS Divergence * 96 12.85 7 16 12 -0.63 49
(2.12)
Know better than researchers 100 (g'ég) 1 4 -0.76 24 48
Research-based tx not useful 100 (g'gg) 0 4 -1.87 .26 51
Clinical expertise more 2.90
beneficial than research-based %9 (0.79) 1 4 -0.20 10 24
No use manualized treatment 98 (8'22) 0 4 -1.27 .18 40
Chronic Pain Knowledge 101 (é'gg) 0 3 9 -1.12 -0.59" .26
. . 0.65
Pain Intensity 101 (0.48) 0 1 -0.64 .07 12
- 0.96
Opioids 101 (0.20) 0 1 -4.72 19 32
0.86
CBT 101 (0.35) 0 1 -2.09 .07 12

Internal consistency standardized for each measure; * reverse coded
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4.2.2 Parametric Assumptions

All continuous variables were assessed for potential skew of responses. Chronic Pain
Knowledge was the only variable with a skew greater than one or less than negative one. To
address this violation of assumptions of parametric testing, the variable was transformed using a
square transformation with the resulting skew within acceptable levels (skewness = -.59) (see
Table 5).

Multiple imputation was employed to address missingness of 5% in the EBPAS
Divergence subscale, which was the only scale measure with missingness. The mvn command in
Stata was used to impute using multivariate normal regression. One round of imputation (seed
1234) was competed due to the small number of missingness (n=5) and included covariates with
no missingness which included Dissemination Concordance, Dissemination Concordance,
percent of patients with chronic pain, COVID-19 score, EBPAS Openness subscale, non-
academic clinical setting, and Chronic Pain Knowledge. Using expectation maximization
optimization, the minimum log likelihood of -470.61 was observed at iteration eight.

All variables were assessed for outliers. Outliers were defined as values above or below
1.5 standard deviations from the mean. All outliers were visually assessed and were determined
to be true values and not data entry or respondent errors. Because these data were not in error,
winsorized variables were only used in Aim 3 for parametric tests and not in any descriptive
analyses (Aims 1 and 2). All variables with outliers were winsorized by making all values above
and below 1.5 standard deviations from the mean equal to 1.5 standard deviation from the mean.
Throughout the results section, variables are labeled as winsorized to increase clarity. The
variables that were winsorized included, days per week, years of experience, the effect of
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COVID-19, percent of chronic pain patients, EBPAS Openness EBPAS Divergence, Chronic

Pain Knowledge, Dissemination Concordance, and Implementation Concordance.

4.2.3 Assessment of Bias in Sample

Several tests were undertaken to assess potential bias in the included sample. As
previously reported, 21 people met inclusion criteria and agreed to participate but did not
complete the entire survey. None of these 21 people completed any participant characteristic
questions and it is therefore not possible to tell if there are specific characteristics unique to this
group of people.

Of the 14 who were excluded due to the survey development error, there were some
significant differences between the included sample and those who were excluded (see Table 6).
Of note, excluded participants tended work more days per week in the clinic, have more years of
experience, and practice in more rural settings. Additionally, excluded participants had less
teaching responsibilities and fewer accepted Medicaid insurance. Finally, on average they had

significantly lower levels of Chronic Pain Knowledge.
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Table 6 Preliminary Analysis: Included and Excluded Sample

Included Sample Sig.
Variable Name (N=101) P EXCIL:\(/IjedSE)N_M) Diffe?ence
M (SD) (SD) from zero

Race (white) 0.87 (0.34) 0.93 (0.27)
Gender (Female) 0.68 (0.47) 0.43 (0.51)
Profession (Physician) 0.71 (0.46) 0.57 (0.51)
Days per week in clinic 3.36 (1.41) 4.85 (0.92) p<.001
Years of experience 12.29 (10.70) 21.73 (13.83) p<.01
Percent patients with chronic pain 31.35(18.52) 25.62 (14.75)
Urban 0.96 (0.20) 0.57 (0.29) p<.001
Part of health system 0.93 (0.26) 1(0)
Non-Academic Setting 0.90 (0.30) 1(0)

Teaching 0.76 (0.43) 0.29 (0.47) p<.001

Research 0.12 (0.33) 0(0)
Accept all insurance 0.92 (0.27) 0.79 (0.43)

Commercial 0.95 (0.22) 1(0)

Medicare 0.95 (0.22) 0.93 (0.27)

Medicaid 0.96 (0.20) 0.79 (0.43) p<.05
COVID-19 score 0.42 (1.08) 0.64 (1.28)
EBPAS Openness 8.56 (3.40) 6.93 (3.60)
EBPAS Divergence 12.85 (2.12) 12.69 (1.65)
Chronic Pain Knowledge 2.48 (0.69) 1.86 (0.53) p<.01
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4.3 Aim 1: Identify the existing and preferred dissemination and implementation strategies
of primary care providers for learning about and using evidence-based chronic pain

management.

Aim 1 for the current study was to identify the existing and preferred dissemination and
implementation strategies of primary care providers for learning about and using evidence-based
chronic pain management. Aim 1 was descriptive and therefore totals and percentages are
reported for each dissemination channel and implementation strategy.

Each participant was asked to select all ways in which they currently learn about
managing chronic pain and also asked how they would prefer to learn about managing chronic
pain in an ideal world. Table 7 lists the provided dissemination channels, along with frequencies
and percentages for each response “currently” and “in an ideal world.” Finally, the table shows
the percentage point difference between the Current and Ideal, and indicates if the percentage
difference is significantly different from zero using prtest in Stata which assesses the equality of
proportions (Acock, 2008). Positive differences indicated participants currently experience this
dissemination channel more than they would in an ideal world and negative differences indicated
a gap in how they would prefer to learn about chronic pain management but are not experiencing
that channel currently.

This approach showed that gaps in dissemination channels of workshops (-23.76,
p<.001), clinical experts (-16.84, p<.05), seminars (-14.85, p<.05), and researchers (-11.88,
p<.05) are most salient as expressed by participants. In contrast, both experience (29.70, p<.001)
and colleagues (17.82, p<.01) were the most overused dissemination channels experienced and

reported by this group of Pennsylvania primary care providers.
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Table 7 Description of Dissemination Channels

Category Current Ideal _Perce_:ntage
N (%) N (%) point difference

Colleagues 80 (79.21) 62 (61.39) 17.82**
Experience 86 (85.15) 56 (55.45) 29.70***
Patients 46 (45.54) 39 (38.61) 6.93
Professional Organizations 56 (55.45) 55 (54.46) 0.99
Researchers 18 (17.82) 30 (29.70) -11.88*
Clinical Experts 49 (48.51) 66 (65.35) -16.84*
Pharma 5 (4.95) 8(7.92) -2.97
Peer Reviewed 56 (55.45) 62 (61.39) -5.94
Online Clinical Resources 77 (76.24) 68 (67.33) 8.91
Email Listserv 4 (3.96) 8(7.92) -3.96
Briefs/Guidelines 52 (51.49) 62 (61.39) -9.9
Conferences 50 (49.50) 60 (59.41) -9.90
Seminars 51 (50.50) 66 (65.35) -14.85*
Web CMEs 49 (48.51) 52 (51.49) -2.97
Workshops 14 (13.86) 38 (37.62) -23.76***
Mainstream Media 7 (6.93) 1(0.99) 5.94*
Blogs 0 (0) 1(0.99) -0.99
Social Media 6 (5.94) 5 (4.95) 0.99
Podcasts 32 (20.79) 18 (17.82) 2.97
Other 0 (0) 0 (0) 0
None 1 (0.99) 2 (1.98) -0.10

Test of equality of proportions; * p<.05, ** p<.01, ***p<.001

101



The same approach was used for implementation strategies. Participants were asked
about what chronic pain management strategies they use currently and would use in an ideal
world. Table 8 shows the frequencies in the number of responses and the corresponding
percentages. Table 8 also shows the percentage point difference between the expressed current
and ideal implementation strategies with positive numbers indicating participants are currently
using the strategies more than in an ideal world and negative numbers indicating a gap in what
implementation strategies they would prefer to use. The same test of equality of proportions was
taken for each implementation strategy to assess the difference between current and ideal is
statistically significantly different from zero.

In contrast with dissemination channels, participants identified many significant gaps in
implementation needs for chronic pain management in primary care. The greatest need was
expressed as workgroups or “Develop an interdisciplinary workgroup to address chronic pain”
with a percentage point difference of -64.36 (p<.001). Other significant gaps in implementation
strategies included targeted support or “Provide targeted support for clinicians treating chronic
pain (e.g., clinical supervision, technical assistance)” (-44.55, p<.001), champion or “Develop a
chronic pain champion in clinic (a local clinic member who is passionate about improving
chronic pain management)” (-43.57, p<.001), use data or “Use data to inform care (e.g., track
quality indicators, provide clinical data to providers)” (-41.58, p<.001), and engagement of
patients and families or “Directly engage patients or families in the process of quality
improvement around chronic pain management” (-40.59, p<.001). Even with this list, all
proposed implementation strategies except consult experts (15.84, p<.01) and none (-0.99) had
statistically significant gaps identified by participants between their current experience and their

ideal experience.
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Table 8 Description of Implementation Strategies

Category Cnu(r(;; )n t r: O('S/"’; ; Perpcs irr]lttage

difference
Needs Assessment 37 (36.63) 77 (76.24) -39.61***
Targeted Support 17 (16.83) 62 (61.39) -44 55***
Tailor Treatments 60 (59.41) 76 (75.25) -15.84*
Champion 10 (9.90) 54 (53.47) -43.57***
Consult Experts 84 (83.17) 68 (67.33) 15.84**
Workgroup 15(14.85)  80(79.21)  -64.36***
Chronic Pain Education 39 (38.61) 78 (77.23) -38.61***
Engage Patients and Families 23 (22.77) 64 (63.37) -40.59***
Change payments 2 (1.98) 35 (34.65) -32.67***
Change medical records 1 (13.86) 43 (42.57) -28.71***
Use data 18 (17.82)  60(59.41)  -41.58%**
Mandate Change 12 (11.88) 27 (26.73) -14.85**
None 0 (0) 1 (0.99) -0.99

Test of equality of proportions; * p<.05, ** p<.01, ***p<.001

The goal of Aim 1 was to identify current and existing dissemination channels and
implementation strategies of Pennsylvania primary care providers. For each dissemination
channel and implementation strategy, frequencies and percentages were shown along with the
percentage point difference and test of equality of proportions. These descriptions show the
range of current and ideal dissemination channels and implementation strategies reported by
participants and indicate multiple gaps in both dissemination channels and implementation
strategies about how PCPs receive information about evidence-based chronic pain management
and the strategies they prefer to use to put it into practice. For Dissemination Concordance,

workshops, clinical experts, seminars, and researchers were identified the largest statistically
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significant gaps by participations. Participants identified many Implementation Concordance
gaps with the greatest being interdisciplinary workgroups but also included targeted support for
clinicians, developing a champion, using data, and engaging with patients and families in quality

improvement.

4.4 Aim 2: Compare existing dissemination and implementation strategies for evidence-

based chronic pain management with stated preferences of primary care providers.

The goal of Aim 2 was to compare existing dissemination channels with ideal world
preferences and current implementation strategies with ideal strategies regarding evidence-based
chronic pain management among primary care providers. The two primary hypotheses for this
aim are first, that primary care providers will have dissemination concordance that is lower than
that anticipated by chance. The second hypothesis is that PCPs would have on average, lower
implementation concordance than that expected by chance. These hypotheses are descriptive and
therefore measures of variability, totals, and frequencies are reported.

Dissemination and implementation concordance were measured by calculating Cohen’s
kappa (x) at an individual level which can range from -1 or perfect disagreement to 1 or perfect
agreement (see Methods for full description; see Table 9). Participants were considered to have
agreement in one of two ways: 1) active agreement by selecting both a dissemination channel or
implementation strategy currently and in ideal world or 2) passive agreement by not selecting
both current and ideal world for given dissemination channel or implementation strategy.
Cohen’s kappa (k) is not a raw percentage (i.e. the percent agreement), rather kappa (k) is a
coefficient of agreement such that a kappa score equal to that of chance is 0 whereas a percent
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agreement due to chance is 50% (Cohen, 1960). The current study reports the kappa coefficient
to describe dissemination concordance and implementation concordance.

Using this method, Pennsylvania PCPs in this study had an average dissemination
concordance of k = 0.45 (SD=0.33) which is considered moderate agreement (Landis & Koch,
1977; Ranganathan et al., 2017). The 95% confidence interval of dissemination concordance for
the sample was .38 to .52. This indicates that at the sample level, the average degree of
concordance was greater than that expected by chance. Participants had on average an
implementation concordance of 0.18 (SD=0.26) which is considered slight agreement (Landis &
Koch, 1977; Ranganathan et al.,, 2017) (See Table 9). The 95% confidence interval of
implementation concordance across the sample was .13 to .23, indicating that on average the
degree of concordance was greater than that expected by chance. These findings lead us to
reject both hypotheses for Aim 2 as participants had higher levels of concordance than that

expected by chance.

Table 9 Description of Dissemination and Implementation Concordance

M . o )
n (SD) Min Max 95% CI Skew Outliers
Dissemination 0.45
Concordance 101 (0.33) -0.5 1 .38-52 -0.60 10
Implementation 0.18
Concordance 101 (0.26) -0.41 1 13-.23 0.60 14

Categorical and graphical representations of these data help to further explore the spread
of dissemination concordance and implementation concordance. Table 10 shows the categorical
interpretation of dissemination concordance results for the current study. This shows that most
participants had fair agreement or higher. This is further represented in Figure 7 which shows the
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spread of dissemination concordance in a scatter plot. This again demonstrates that, overall,

participants had moderate to high levels of dissemination concordance which leads us to reject

hypothesis 2.1.

Table 10 Categorical Dissemination Concordance

Cohen’s kappa Dissemination

Categorical Interpretation

() Concordance n (%)
-1 Perfect disagreement
-.81- .99 Near perfect disagreement
-.61- .80 Substantial disagreement
-.41-.60 Moderate disagreement 2 (1.98)
-.21-.40 Fair disagreement 3(2.97)
-.10-.20 Slight disagreement 2 (1.98)
-.09-.09 No different from chance 5 (4.95)
.10-.20 Slight agreement 10 (9.90)
.21-.40 Fair agreement 20 (19.80)
41-.60 Moderate agreement 24 (23.76)
.61-.80 Substantial agreement 19 (18.81)
.81-.99 Near perfect agreement 14 (13.86)
1 Perfect agreement 2 (1.98)
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Figure 7 Dissemination Concordance

Implementation concordance was calculated at the individual level (i.e., Cohen’s kappa
for within person). For implementation concordance, participants had relatively lower levels of
concordance when compared with dissemination concordance but, overall, still had on average
higher concordance than would be expected by chance or a kappa equal or close to zero. Table
10 displays the categorical interpretation of implementation concordance for this sample of
Pennsylvania PCPs which shows the highest concentrations of agreement at the levels of no
different from chance, slight agreement, and fair agreement. Figure 8 shows this using a scatter
plot of participant kappa scores. Compared to the dissemination concordance score, the
implementation concordance score is flatter with more participants experiencing lower levels of

implementation concordance.
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Table 11 Categorical Implementation Concordance

Implementation

COhen(’]j)kappa Categorical Interpretation Concordance
n (%)
-1 Perfect disagreement
-.81- .99 Near perfect disagreement
-.61- .80 Substantial disagreement
-.41-.60 Moderate disagreement
-.21-°.40 Fair disagreement 6 (5.94)
-.10-.20 Slight disagreement 8 (7.92)
-.09-.09 No different from chance 24 (23.76)
.10-.20 Slight agreement 23 (22.77)
21-.40 Fair agreement 25 (24.75)
41-.60 Moderate agreement 9(8.91)
.61-.80 Substantial agreement 3(2.97)
.81-.99 Near perfect agreement 1 (0.99)
1 Perfect agreement 2 (1.98)
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Figure 8 Implementation Concordance

Aim 2 compared existing dissemination channels and implementation strategies with
ideal or preferred dissemination channels and implementation strategies for each participant.
This aim used analyses of variability, frequencies, and totals to test Hypotheses 2.1 and 2.2
which predicted the average dissemination concordance score and average implementation
concordance score to be lower than that anticipated by chance. The current findings result in
rejecting Hypotheses 2.1 and 2.2 which show higher average dissemination and implementation
concordance scores than those anticipated by chance. The rejection of Hypothesis 2.1 and 2.2 is
further supported by examining the spread of Dissemination Concordance and Implementation
Concordance in categorical tables as well as scatter plots. The scatter plots demonstrate different

shapes to the curve of Dissemination Concordance and Implementation Concordance. However,
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both Figure 7 and Figure 8 visually show that most participants had congruence (kappa) scores

higher than would be expected by chance.

4.5 Aim 3: Explore the effect of professional characteristics and clinic context on the
concordance of dissemination/implementation strategies and preferences for chronic pain

management in primary care providers.

The goal of Aim 3 was to understand the effect that professional characteristics and clinic
context may have on dissemination concordance and implementation concordance. There were
four hypotheses for this aim. The first two hypotheses predicted that primary care providers in
academic settings would have significantly higher levels of both dissemination concordance and
implementation concordance. The second two hypotheses predicted that primary care providers
in urban settings would have higher levels of dissemination concordance and implementation
concordance than PCPs in rural settings.

To address the larger aim, the correlation for each independent variable including
urbanicity, academic affiliation, EBPAS Openness, EBPAS Divergence, and Chronic Pain
Knowledge along with covariates were assessed with the two dependent variables, Dissemination
Concordance and Implementation Concordance using pairwise correlation (pwcorr in Stata) in
order to preserve cases with some missing data (See Table 12). For Dissemination Concordance,
the EBPAS Openness subscale was the only independent variable that had a statistically
significant correlation. EBPAS Openness had weak positive correlation with dissemination
concordance (.21, p<.05). Independent variables with significant bivariate correlations with

Dissemination Concordance included self-identifying as female which had weak negative
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correlation with dissemination concordance (-.30, p<.05), being a physician (.21, p<.01) and the
number of days per week in the clinic (-0.25, p<.05).

For implementation concordance, no independent variables had statistically significant
correlation. However, three covariates were statistically significantly correlated with
Implementation Concordance including self-identifying as female (-.21, p<.05), the number of
days per week in the clinic (-0.28, p<.05) which had a weak negative correlation with the
outcome, and the number of years of experience had a moderate positive correlation with

implementation concordance (0.39, p<.001).

Table 12 Bivariate Correlation with Dissemination and Implementation Concordance

Dissemination Concordance® Implementation Concordance*

Covariates
Race (White) .01 11
Gender (Female) -.30* -.21*
Profession (Physician) 21** A5
Days per week in clinic* -.25% -.28*
Years of experience® A5 39F**
Chronic Pain Patients* -.08 -.10
Health system .04 -.06
Accept all insurance -.00 .03
COVID-19* -.04 12

Independent Variables
Urban -.00 12
Non-Academic Setting -.05 -.19
EBPAS Openness* 21 -.03
EBPAS Divergence™* A1 14
Chronic Pain Knowledge* .05 .03

* p<0.05, **p<0.01, p<0.001, ~ imputed * Winsorized

Covariates with statistically significant bivariate correlations were included in the final
multiple linear regression model. Additionally, all the independent variables of urbanicity,

academic setting, EBPAS Openness subscale, EBPAS Divergence subscale, and Chronic Pain
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Knowledge scale were included in the final model as they reflect theoretical constructs expected
to be related to dissemination and implementation concordance (as previously described). Table
13 displays the results of the corresponding regression models. The multiple linear regression
model shows that raw dissemination concordance (Kappa) is significantly lower for self-
identified female PCPs than for males by .15 (B=-.24, p<.05), when controlling for being a
physician and days per week in the clinic, urbanicity, academic setting, EBPAS Openness,
EBPAS Divergence, and Chronic Pain Knowledge. No other covariates are statistically
significant in this model. For implementation concordance, multiple linear regression results
indicated that for every year increase in experience, implementation concordance had a raw
increase in the Cohen’s k coefficient by .01 ($=.34, p<.01) when controlled for self-identifying
as female, days per week in the clinic, urbanicity, academic setting EBPAS Openness, EBPAS

Divergence, and Chronic Pain Knowledge. No other covariates reached statistical significance.

Table 13 Multiple Linear Regression Results

Dissemination Concordance* Implementation Concordance*
B (SE) [B] B (SE) [B]

Gender (Female) -.15 (.07)* [-.24] -.01 (.05) [-.01]
Profession (Physician) .06 (.07) [.09]
Days per week in clinic* -.04 (.03) [-.19] -.04 (.02) [-.21]
Years of experience* .01 (.00)** [.34]
Urban -.20 (.15) [-.14] .06 (.11) [.05]
Non-Academic Setting .09 (.11) [.09] -.01 (.08) [.02]
EBPAS Openness* .02 (.01) [.17] -.00 (.01) [-.07]
EBPAS Divergence™* .01 (.02) [.03] .01 (.01) [.10]
Chronic Pain Knowledge* .00 (.01) [.03] .01 (.01) [.11]
n 93 90
F-Statistic 2.11* 3.24**
R? 17 24

*p<.05 **p<.01 ***p<.001 ~ imputed * Winsorized
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Next, each hypothesis was tested using independent t-tests. Hypothesis 3.1 and 3.2
examining differences between PCPs in academic and non-academic settings were tested using
independent t-tests for both dissemination concordance and implementation concordance (see
Table 14). For dissemination concordance, there was a small difference in the mean
dissemination concordance score with PCPs in academic settings having higher dissemination
concordance than PCPs in non-academic settings. However, this difference was not statistically
significant (d=.16, p=.32). The raw concordance (Kappa) difference between PCPs in academic
settings and PCPs in non-academic settings was .14 for implementation concordance which
approaches significance (d=.52, p=.06). It is therefore appropriate to reject Hypothesis 3.1 and

Hypothesis 3.2.

Table 14 Differences between PCPs in Academic and Non-Academic Settings

Non-Academic Academic

N M (SD) M (SD) d Std Error tvalue pvalue
Dissemination 15, 44 (33 49 (.38) 16 11 0.48 32
Concordance
Implementation ) 4557 30(14) 52 09 157 06
Concordance

Hypothesis 3.3 and Hypothesis 3.4 both examine differences for PCPs in urban settings
and PCPs in rural settings (see Table 15). Again, independent t-tests were used to assess the
differences in means between these two groups for both dissemination concordance and
implementation concordance (see Table 14). There was a slight non-significant difference in
average dissemination concordance between PCPs in urban settings and those in rural settings

(d=0.07, p=0.45). PCPs in urban settings had higher levels of implementation concordance
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(0.18) on average than PCPs in rural settings (0.04). However, this difference (-0.14) approached

but did not reach statistical significance (d=-0.54, p=0.15).

Table 15 Differences between PCPs in Urban and Rural Settings

Urban Rural

N M (SD) M (SD) d Std Error tvalue p value
Dissemination
Concordance 99  .45(0.34) .47 (.19) .07 17 0.13 45
Implementation g4 15 96 04 (14) 54 13 -1.05 15
Concordance

Aim 3 used multiple linear regression to understand the potential moderating relationship
of independent variables on Dissemination Concordance and Implementation Concordance.
Based on theory and previous research, it was predicted that urbanicity, academic setting,
EBPAS Openness, EBPAS Divergence, and Chronic Pain Knowledge would affect the
concordance relationship. At the bivariate correlation level, self-identifying as female, days per
week in the clinic, and EBPAS Openness were the only covariates and independent variables,
respectively, that had a significant relationship with Dissemination Concordance. For
Implementation Concordance, only the covariates of days per week in the clinic and years of
experience had statistically significant correlations.

The multiple regression results of Aim 3 show the small negative influence of gender on
Dissemination Concordance and positive effect of years of experience on Implementation
Concordance. This is surprising given the relatively similar strength at the bivariate correlation-
level of days per week in the clinic with both Dissemination Concordance and Implementation
Concordance. No predicted independent variables had a statistically significant relationship with
either Dissemination Concordance or Implementation Concordance.

Independent t-tests were used to assess the four Aim 3 hypotheses. These analyses show

that while there are raw mean differences in Dissemination Concordance between PCPs in
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academic settings and those in non-academic settings, this difference is not statistically
significant. This leads us to reject Hypothesis 3.1. For Implementation Concordance, there is a
larger raw mean difference in Kappa score that does approach statistical significance (p=.06).
Therefore, Hypothesis 3.2. is also rejected.

Independent t-tests were also used to assess Hypothesis 3.3. and Hypothesis 3.4 which
sought to understand differences in Dissemination Concordance and Implementation
Concordance between PCPs who practice in rural and urban settings. For PCPs who practice in
rural settings, there was a small raw difference in Dissemination Concordance, but this
difference was not statistically significant. There was a larger raw difference between PCPs who
practice in urban settings and those who practice in rural settings regarding Implementation
Concordance. While this difference approach statistical significance with higher raw levels of
Concordance for PCPS in urban settings, the difference was not statistically significant. This
again leads us to reject both Hypotheses 3.3, and 3.4 predicted that PCPs who practice in urban
settings would have significantly higher levels of Dissemination Concordance and

Implementation Concordance than PCPs who practice in rural settings.
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5.0 Discussion

5.1 Summary of Findings

The overarching goal of this dissertation study was to move the field of implementation
science forward by employing a novel approach to quantify the potential gap between
preferences and lived experiences of primary care providers for learning about and using
strategies to manage chronic pain. More specifically, the purpose of this specific study was to
learn more about the existing and preferred dissemination channels and implementation
strategies of Pennsylvania primary care providers in the evidence-based management of chronic
pain. This goal was accomplished by first describing current and preferred dissemination
channels and implementation strategies, then second by assessing the degree of concordance
between current and preferred dissemination channels and implementation strategies, and third
by examining the roles of potential modifiers in the dissemination concordance and
implementation concordance relationship.

The study included 101 participants for the final analysis. Participants were mostly white
(85.15%), female (66.34%), and medical doctors (62.38%). Participants spent on average 3.36
days per week in the clinic and had about 12 years of clinical experience post-training. On
average about 31% of participants’ patients live with chronic pain. Most participants practice in
urban settings (94.06%), are part of a larger health system (92.08%), work in a non-academic
setting (90.10%), and accept all insurances (91.09%). About half of participants thought they
could manage the chronic pain during the COVID-19 pandemic as well as before the pandemic

(48.51%).
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The descriptive results from Aim 1 of this study show that there are many significant
gaps between current and preferred dissemination channels and implementation strategies and
highlighted the magnitude of those gaps. The current study asked for participants to identify
currently used dissemination channels for learning about evidence-based chronic pain
management and what dissemination channels they would prefer in an ideal world. The greatest
gaps between the current experience and an ideal scenario include the dissemination channels of
workshops, clinical experts, seminars, and researchers.

Future dissemination research should use this methodology to quantify and benchmark
dissemination channels. For example, this approach can help dissemination scholars to first
prioritize and target channels for interventions. This approach essentially provides a to-do list of
sorts for the expressed needs of a group of providers (or patients or consumers). Further, this
methodological approach can be then used for benchmarking to measure ongoing success—i.e.
did the given intervention reduce gaps in dissemination channels.

For the specific case of chronic pain management in primary care, these identified
channels act as the foundation for improving dissemination of evidence-based chronic pain
management among primary care providers. For example, content experts could develop
treatment-specific workshops or lectures in an on-demand format to allow PCPs to receive
information a specific evidence-based treatment that may work for their patients. These
workshops should be tailored to the local context and provide insights about how to leverage
existing community resources to meet the needs of people living with chronic pain. The
identified gaps align with existing knowledge about ongoing success of Project ECHO
(described previously) which uses a tele-education model to connect primary care providers with

content experts (Zhou et al., 2016). A final example could include developing strategies to
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incentive researchers to target their own dissemination strategies to better meet the needs of
PCPs.

Participants identified many more gaps between Current and Ideal implementation
strategies as ways to manage chronic pain with their patients. The greatest needs were in the
areas of workgroups or “Develop an interdisciplinary workgroup to address chronic pain,”
targeted support or “Provide targeted support for clinicians treating chronic pain (e.g., clinical
supervision, technical assistance),” champion or “Develop a chronic pain champion in clinic (a
local clinic member who is passionate about improving chronic pain management),” use data or
“Use data to inform care (e.g., track quality indicators, provide clinical data to providers),” and
engagement of patients and families or “Directly engage patients or families in the process of
quality improvement around chronic pain management.”

The descriptive gaps give future implementation researchers targeted approaches to
improve the implementation of evidence-based chronic pain management in primary care.
Implementation scientists can apply this methodological approach in many clinical settings,
especially where the evidence-practice gap is widely acknowledged. By testing the equality of
proportions across a sample, this approach recognizes that there are often factors which are
difficult (or impossible) to measure and instead quantifies the magnitude and significance of
implementation strategy gaps.

Future chronic pain research should examine systemic factors to incentive the
development of an interdisciplinary workgroup to support chronic pain management in primary
care clinics as this was the strategy with the largest implementation gap in this sample. A chronic
pain workgroup could also support the implementation of several other highlighted strategies

including providing support for clinicians and developing a champion. For the use of data, future
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research should examine developing chronic pain dashboards for both PCPs as well as patients to
empower patients to engage in their own chronic pain management. For implementation
scientists, the research of these strategies should go beyond effectiveness and efficacy and should
also include an examination of what factors supported the implementation of evidence-based
chronic pain management strategies. This confirms and builds on existing work in
implementation research in chronic pain which has often leveraged facilitation and system
consultation (Jacobson et al., 2019; Quanbeck et al., 2018) as implementation strategies for
working to improve implementation of evidence-based chronic pain management.

Importantly, PCPs in the current study acknowledged the important role of engaging
patients and family in improving chronic pain management. This identified gap in
implementation strategies must be a key aspect of future research and clinical care as the benefits
of including patients and families in care and quality improvement efforts are well known (Baker
et al., 2016; Cené et al., 2016). See below for additional discussion on the engagement of
patients and families.

The second aim of the current study was to compare current dissemination channels and
preferred dissemination channels and current implementation strategies with preferred
implementation strategies within each individual in order to create concordance scores for both
dissemination and implementation. The current study hypothesized that both dissemination
concordance and implementation concordance would be, on average, lower than concordance by
chance. However, both dissemination concordance and implementation concordance had on
average higher levels of concordance that that expected by chance (Cohen’s k = .45 and .18,

respectively).
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This finding is slightly surprising in the context of chronic pain in that there is little
existing evidence to suggest that primary care providers are receiving information about chronic
pain management (dissemination) or using it (implementation) in a way that aligns with their
preferences (Slade et al., 2016). Further, it may be expected that with the known challenges in
getting research into practice (Morris et al., 2011) concordance levels would be lower for a
traditionally hard to reach sample, in this case primary care providers. Future research should
replicate this approach to confirm this phenomenon in larger and more diverse sample (see
Limitations). That said, this replication should not act as a barrier to using these findings to
improve the dissemination or implementation of evidence-based chronic pain management in
primary care settings.

This dissertation is the first known study to quantify dissemination and implementation
gaps not only across channel or strategy (Aim 1), but also within person (Aim 2). In the same
way as methodological advances allowed for sample-level gaps in dissemination channel and
implementation strategy in Aim 1, Aim 2 explored the degree of agreement within participant, in
this case primary care providers in using Cohen’s Kappa. This methodological advance provides
an example for strategies to identify which characteristics may contribute to increases in
agreement between experience and preferred dissemination channels and implementation
strategies. This again allows for quantifying gaps in dissemination channels and implementation
strategies in a way that gives overarching perspective on what providers (or other populations)
may be experiencing.

The purpose of Aim 3 of this study was to understand the effect of potential professional
or clinic context characteristics may influence dissemination concordance and implementation

concordance, specifically examining the role of urbanicity, academic setting, EBPAS Openness,

120



EBPAS Divergence, and Chronic Pain Knowledge. Aim 3 employed multiple linear regression to
understand what factors may affect the dissemination concordance relationship and the
implementation concordance relationship. For dissemination concordance, only self-identifying
as female was statistically significantly related to dissemination concordance and resulted in
having, on average, a .15 decrease in dissemination concordance (or Kappa) than for participants
who self-identified as male after controlling for days per week worked in the clinic, urbanicity,
academic setting, EBPAS Openness, EBPAS Divergence, and Chronic Pain Knowledge.

For implementation concordance, only the number of years of experience had a
statistically significant relationship such that with every year increase in experience there was a
.01 point increase in Implementation Concordance (or Kappa) after controlling for days per week
in the clinic, urbanicity, academic setting, EBPAS Openness, EBPAS Divergence, and Chronic
Pain Knowledge.

The multiple linear regression findings provide some insights into what moderate the
degree of agreement for PCPs for both dissemination and implementation of evidence-based
chronic pain management. Future research should seek to better understand what factors self-
identified women experience that may make their dissemination experience less concordance
than that of self-identified male PCPs. An -.19 average decrease in Cohen’s Kappa (k) is not
insignificant in practice (B=-.26). Further investigation into this relationship may lead to future
tailoring for dissemination interventions to improve the experience of female PCPs.

Further, additional implementation science should seek to understand what factors
contribute to increases in Implementation Concordance for PCPs with more years of experience.
This may indicate the PCPs with more experience have more understanding of systems and are

able to navigate chronic pain management treatment systems in a more satisfactory way.
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Based on theory and previous literature, the current study hypothesized that PCPs in
academic settings would have statistically significantly higher levels of dissemination
concordance and implementation concordance and that PCPS in urban settings would also have
statistically significantly higher levels of dissemination concordance and implementation
concordance. While the results did not find any statistically significant difference between PCPs
in academic and non-academic settings and PCPs in rural or urban settings, the results are
trending in the direction predicted and supported by the theory and the previous literature.

Future work should seek to further explore this relationship by seeking to recruit a more
well-balanced sample of PCPs in academic and non-academic settings (as this sample was
predominately in non-academic settings). There may be factors in academic versus non-academic
settings which support dissemination congruence, but especially implementation congruence.
Further, defining an “academic setting” is challenging in that many large academic centers have
centralized robust research activities but not all clinicians within the system may benefit from
those additional resources. Future work may explore a more nuanced perspective on academic
setting which may describe levels of academic settings and incorporate rigorous quality
improvement efforts which may be of benefit to PCPs in a similar way as formalized research
activities.

Regarding urbanicity (i.e. the degree of rural or urban of the clinic), again the direction of
the average dissemination concordance and implementation concordance was trending in the
predicted direction; however, it did not reach statistical significance. Future research should
begin to further explore the potential effect of the clinic’s geographic location on the ability of
PCPs to receive and implement evidence-based chronic pain management in the way that works

best for their patients. To do this, scholars may need to build additional relationships with more
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rural-based PCPs. Additional next steps may also build on existing work which seeks to bridge
the rural-urban divide by providing interventions supplemented by technology (e.g. tele-
education such as Project ECHO previously discussed).

While not significant at the bivariate level, future research should explore the role of
provider types in dissemination concordance and implementation concordance as various types
of providers (i.e. MD, DO, NP, PA-C) may experience differences in how they prefer to receive
information about chronic pain management and what strategies they prefer to use to implement
chronic pain management with their patients. Further, there may be within group differences
among NPs and PA-Cs which may result in better targeting and tailoring of dissemination

channels and implementation strategies.

5.2 Limitations

The current study has several limitations. First, these data were collected using non-
probability, snowball sampling which relied on the willingness of individuals, groups, and
organizations to disseminate information about the study survey. This resulted in a
disproportionate sample of participants practiced in Allegheny County (44.55%) which over-
represents the experiences of PCPs in Southwestern Pennsylvania and does not represent the
overall distribution of primary care providers in Pennsylvania. Therefore, future research should
seek to understand the current experiences and preferences of PCPs from a more geographically
diverse region.

Additionally, survey respondents may have unique characteristics from the overall

population of Pennsylvania PCPs. Future research should work to identify opportunities for
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probability sampling of primary care providers in order to gain a representative understanding of
dissemination concordance and implementation concordance of evidence-based chronic pain
management.

The first limitation is closely connected with the second limitation of this study which is
the small sample size. As this study employed a snowball, convenience sample of Pennsylvania
PCPs and with the small number of respondents, the results of this study should not be
considered generalizable to all Pennsylvania PCPs or PCPs in general. The COVID-19 pandemic
may have also influenced the response rate as several organizations declined participation due to
PCPs feeling overwhelmed by COVID-related research recruitment and increased clinical
responsibilities. Future research should identify strategies to increase sample size by developing
additional relationships with individuals and organizations for dissemination of additional
research.

As noted, a survey development error resulted in the exclusion of 14 participants.
Unfortunately, there were unique characteristics of this group of 14 that may have changed the
overall results of the study. For example, this group, on average, worked significantly more days
per week in the clinic and had significantly more years of experience than the included sample.
Further, the excluded group practiced in significantly more rural areas and conducted
significantly less teaching. Additionally, this group accepted significantly less Medicaid and had
significantly lower levels of Chronic Pain Knowledge. While predictions may be made, it would
be irresponsible to attempt to predict how the dissemination concordance and implementation
concordance results of the excluded group may have affected the study results. Future research
should make more diligent efforts to pilot test survey instruments with as diverse a group as

possible prior to survey deployment in order to avoid survey development errors.
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Another limitation of this study is that most respondents self-identify as white. While
significant efforts were made to recruit non-white PCPs, only 11% of respondents self-identified
as non-white. Some of these efforts included collaboration with organizations who work non-
white PCPs, such as the National Hispanic Medical Association and the National Society of
Black Physician Assistants. Future work should use additional strategies to learn from the
experiences of primary care providers who identify as Black, Latinx, and other people of color.
These efforts will allow for a more holistic understanding of how to best target dissemination
efforts and implementation strategies. Future research should also work to recruit a more diverse
sample of participants across the domains of profession (MD, DO, NP, PA-C), urbanicity, health
system status, academic setting, and accepted insurances.

The low reliability of some of the moderator variables was another limitation to the
current study. The EBPAS Divergence subscale and the Chronic Pain Knowledge measure both
had unacceptable levels of internal consistency (Chronbach’s alpha= .49 and .26 respectively). In
other populations, the EBPAS Divergence subscale often has higher levels of reliability;
however, in this sample that was not the case. The novel Chronic Pain Knowledge measure
requires additional testing to gain a better understanding of how this may function in other
populations. Future research should conduct additional analysis in similar samples of PCPs to
learn more about the validity and reliability of these two measures.

Finally, surveys as a method for data collection are limited in their ability to collect
highly detailed or nuanced information about each participant. Qualitative research is more
suited to understanding additional factors not included in the survey. As such, there may have
been some data lost during the data collection process as participants may not have seen or found

a response that best aligned with their experience. The results of this study are descriptive and
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more research is needed to build and understand what factors may influence dissemination

concordance and implementation concordance among primary care providers.

5.3 Implications for Social Work

Social work practitioners and scholars are well-positioned to address the dissemination
and implementation gaps in evidence-based chronic pain management as identified by the results
of this study. The following describes first, the role of social work practitioners and then the role

for social work scholars.

5.3.1 Role for Primary Care Social Workers

Social workers who work in primary care settings provide an invaluable contribution to
interdisciplinary care teams, especially in primary care settings (Lombardi et al., 2019). It is
therefore imperative that primary care social workers continue to use their skills and expertise in
the care of people with chronic pain. The results of this study provide another step for primary
care-based social workers to target their efforts.

The results from Aim 1 of this study provide specific approaches for primary care social
workers to support the efforts of PCPs. For example, when it comes to the dissemination of
evidence-based chronic pain management, primary care social workers can provide use
foundational resource identification and acquisition skills to identify workshops and colleagues
who may be able to provide additional information about evidence-based chronic pain

management.
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Specifically, when it comes to CBT and other evidence-based behavioral treatments for
chronic pain management, primary care social workers who are also licensed clinical social
workers (LCSWs) can provide clinic-based treatments for patients living with chronic pain.
Primary care based LCSWs are well-suited to provide holistic support to patients living with
chronic pain and can therefore be a resource to primary care providers who often lead the
management of chronic pain. This approach aligns well with previous research in which PCPs
used clinic-based chronic pain groups and therapy as a strategy to overcome barriers to treating
chronic pain with their patients (Ashcraft et al., in preparation).

When it comes to the implementation of evidence-based chronic pain management in
primary care settings, primary care social workers are ideally situated to work alongside both
PCPs and patients to manage chronic pain. Much of social work is based in ecological theory and
person-in-environment perspectives (Meyer & W, 1988; Wakefield, 1996) which is invaluable
when incorporating the results of this study.

Identified implementation gaps as identified by participants, highlight the need to develop
interdisciplinary workgroups to address the management of chronic pain. As previously stated,
social workers are well equipped to make significant contributions to these groups, if employed.
A recent scoping review supports primary care social workers’ ability to conduct this work in
demonstrating that primary care social workers are already providing referral services for
transportation, education, housing, and career supports for patients experiencing chronic pain and
other chronic conditions (King et al., 2021).

The current study identifies another gap that is well-suited to the skills of primary care
social workers—the expressed need by participants to engage with patients and families in the

quality improvement of chronic pain management services. Social work, broadly, understands
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the critical role that the social support from family (loosely defined) can provide. Therefore,
primary care social workers should come alongside primary care providers to together engage
with patients and their families with the goal of improving the quality of chronic pain
management.

The results from the current study have several ways for primary care social workers to
contribute to the improved evidence-based management of chronic pain. Primary care social
work practitioners should also help to address some of the identified gaps in the dissemination
and implementation of evidence-based chronic pain management. Social workers are well-
equipped and positioned to address dissemination by leveraging resource identification and
acquisition skills and clinical skills (LCSWSs) to address gaps in knowledge and also support the
management of chronic pain.

Primary care social workers can also contribute to interdisciplinary workgroups in
primary care settings to support the evidence-based management of primary care settings and
lead the patient and family engagement in quality improvement efforts. These significant gaps in
chronic pain management in primary care align with skills and expertise already existing within

primary care social workers.

5.3.2 Role for Social Work Scholars

Social work researchers, specifically social work implementation scientists, should
leverage the results of this study to promote holistic and person-centered scholarship.
Specifically, social work implementation scientists should focus their efforts on the

implementation of CBT to manage chronic pain within the results of this study, investigate and

128



test how to best engage with patients and families, and employ systems strategies to address
dissemination needs.

While not the specific focus of the current study, primary care social workers are well-
equipped to provide behavioral interventions in primary care settings (Lombardi et al., 2019).
However, there are ongoing implementation barriers to utilizing evidence-based chronic pain
management in primary care settings as demonstrated by the results of the current study.
Therefore, social work scholars should examine what implementation strategies would best
support this intersection of need.

For example, one implementation gap identified by participants is the need for targeted
support for clinicians which may look like clinical supervision or technical assistance. Social
work implementation scientists should investigate the structure that would best meet this goal.
Scholars, especially those with clinical expertise, may be able to develop novel implementation
strategies to meet the needs of people living with chronic pain and providers, which may also
intersect with the roles of primary care social workers.

As defined by the ERIC strategies, clinical supervision gives ongoing support for
clinicians specifically targeted for the innovation (e.g. CBT or peer support) (Powell et al.,
2015). Technical assistance is similar but is often provided on an as needed basis, such as a
phone line or website (Powell et al., 2015). Corresponding findings from the current study show
a dissemination gap by clinical experts and researchers. This may indicate that primary care
providers (or at least some in the current sample) want to hear from chronic pain experts about
evidence-based management strategies. For implementation science, this readiness for change
(see Rogers’ Innovation-Decision Process and CFIR Characteristics of Individual) may be the

catalyst to successful implementation of an innovation. Social Work implementation scientists
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should work alongside PCPs to solicit honest thoughts on readiness for change and gauge what
implementation strategy is best suited for that particular provider—ongoing support or as-needed
assistance.

One important finding from the current study is the identified gap of engaging with
patients and families in efforts to improve chronic pain management. Social workers and social
work scholarship has a long history of engaging with and supporting individuals and families
(Early & GlenMaye, 2000). Of note: these efforts should not ignore the harm caused by the field
of social work, specifically when it comes to racist and anti-Black practice, as is still seen today
in the child welfare system (Hill, 2004; Merritt, 2021)

Social work implementation scientists should leverage the intersection of implementation
science with the strong history of social work to best work alongside people living with chronic
pain and their families to improve chronic pain management in primary care settings. For
example, social work scholars may work alongside patients and families to develop patient-
centered implementation strategies to improve access to evidence-based chronic pain
management such as peer supports or building a chronic pain coalition of evidence-based chronic
pain management providers alongside primary care providers, and people who live with chronic
pain.

This work is critical and builds on the current project by using identified gaps and
currently successful dissemination strategies, such as professional organizations. The goals of
future research should be to further explore what strategies work best is spreading information
about evidence-based chronic pain management. Additional goals should focus on the

implementation of evidence-based chronic pain management. Social work implementation
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scientists may use the results of this study along with the expressed needs of primary care
providers and people living with chronic pain to determine what strategies to use first.

A final proposed target for social work implementation scientists is to use the ecological
and systems perspective to address the expressed dissemination need. The current study is the
first known study of its kind to quantitatively assess current practice with expressed preferences.
However, the results of this study only examine the surface of needed knowledge to improve
dissemination practices. Social work scholars may be uniquely skills and situated to provide
additional and implementation interventions in this area.

Social work has a long history as an allied health professional (Cannon, 1913). This, in
conjunction with the systems and ecological perspective (often used in social work [(Meyer &
W, 1988; Wakefield, 1996)]) may provide additional benefit, specifically in implementation
science scholarship. Social work implementation scientists could leverage their existing
knowledge of the healthcare and social service systems alongside critical insights into human
behavior to work to address the reported dissemination need from study participants.

For social workers, this may mean finding ways to develop or replicate existing
workshops or seminars for free or low costs for primary care providers to attend. Social workers
have training in leveraging existing resources from a variety of sources and should use this
knowledge to tailor dissemination opportunities to the needs of primary care providers.

Both social work practitioners in primary care settings and social work scholars have an
important role taking the findings of the current research to the next step. Primary care social
workers have the first-hand knowledge of the experiences of primary care providers who often
struggle to manage chronic pain with their patients. These social work practitioners should

leverage their clinical expertise to support PCPs in connecting people living with chronic pain
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with existing resources. When applicable, primary care social workers should also seek to
provide additional behavioral supports for people living with chronic pain. These services should
always be provided with cultural humility and recognize that all patients with chronic pain are
experts in their own pain experience.

Social work implementation scientists also have an important role in moving the current
research forward. This includes investigating implementation strategies to support behavioral
chronic pain management within the primary care settings. Additionally, social work scholars
should lead culturally humble engagement of people living with chronic pain and their families
in efforts to improve the quality of existing chronic pain management. Investigation into these
implementation strategies should take an anti-racist lens and ensure a person-centered approach.

Scholars should also use a systems perspective to address dissemination gaps as
identified by the current study. This approach should leverage existing knowledge at the
intersection of social work, implementation science, and chronic pain to meet the needs of

primary care providers who care for people living with chronic pain.

5.3.3 Role for Macro Social Workers

The results of this study also have implications for social workers in macro and policy
practice. Social workers who work in administrative roles, specifically as leaders in healthcare
systems and practices, should leverage the results of this study to implement macro-level
interventions to improve the dissemination and implementation of evidence-based chronic pain
management in primary care. These changes should have the goal to address the dissemination

and implementation gaps identified by this sample of primary care providers.
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The results of Aim 1 are particularly important for macro-practicing social workers. For a
given healthcare system or clinic, social work administrators should first use the novel data
analysis strategy to identify the dissemination and implementation gaps for their specific group
of primary care providers. If that is not possible, social work administrators can use the results of
the current study as a framework to develop and employ interventions to improve the
dissemination and implementation of evidence-based chronic pain management.

For example, social work administrators may develop infrastructure and financial
resources to develop interdisciplinary chronic pain workgroups to support PCPs. Infrastructure
interventions may include developing a space to host these meetings or administrative titles and
designations for leaders. Financially, social work administrators should look for ways to pay for
clinician time to participate in workgroups (or other dissemination channels and implementation
strategies). This will communicate the organizational importance of ensuring patients receive
evidence-based chronic pain management and will compensate clinicians for their time.

At the organizational level, social work administrators may also develop systems to
improve access to evidence-based chronic pain management for clinicians. This may include
social workers themselves organizing workshops or seminars on specific chronic pain
management treatment or empowering others to develop “lunch and learn” events, as one
example. Social work administrators may also engage with local chronic pain experts to develop
one-time or ongoing relationships for PCPs to see consultation from experts to discuss specific
cases of chronic pain management.

Social work administrators and healthcare leaders should also develop a series of
incentives for engaging in ongoing education, training, or collaborations to address

dissemination and implementation gaps of chronic pain management in primary care. For some
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clinicians, specifically physicians, nurse practitioners, and physician assistants, incentive should
be developed which provide financial or professional benefit. For example, a financial incentive
may work for some PCPs. However, for others, it may be more beneficial to provide additional
support for administrative tasks or responsibilities.

State-level policymakers can also leverage preferences about dissemination channels in
promoting the use of the Pennsylvania Prescription Drug Monitoring Program (PDMP). The
PDMP is often used by PCPs when treating patients with chronic pain (Ashcraft, in preparation).
While most PCPs may already be aware of its existence, Pennsylvania administrative
policymakers may be able to increase the reach and appropriate utilization of the PDMP by
holding workshops or seminars. Additional supports may include increasing access to experts
and researchers about the benefits of prescription confirmation when using pharmacologic
approaches to manage chronic pain.

The methods used in Aim 2 can provide a gauge for social work administrators to
understand how well a given health care system or clinic is meeting the needs of PCPs when
managing chronic pain with their patients. These results, in combination with the results of Aim
3, can provide some insights into whether specific groups of PCPs need additional support. For
example, the results of the current study showed that female PCPs were more likely to have
lower levels of dissemination concordance. Social work administrators can leverage this
information to solicit additional feedback from female PCPs to learn about unique dissemination
barriers.

The results of this study have implications for social work primary care clinicians, social
work scholars, and social worker in macro practice settings—specifically healthcare managers

and administrators. It is critically important for social workers to utilize the results of this study
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to not only move the field of implementation science forward, but also to support the critical role

of primary care providers in managing the treatment of people living with chronic pain.

5.4 Conclusions

Chronic pain is a serious issue in the United States. Primary care providers are on the
front lines of managing this complex condition and often need to synthesize often overwhelming
information about evidence-based treatment options. For many people living with chronic pain
this may lead to the mismanagement of their symptoms. Implementation science which includes
both dissemination research and implementation research provides a theoretic framework and
approach for addressing this problem. This study uses the foundation of the profession of social
work leverage advances in implementation science to address the dissemination and
implementation gap of evidence-based chronic pain management in primary care settings. The
current dissertation identified existing and preferred dissemination channels and implementation
strategies of 101 Pennsylvania primary care providers with the goal to understand preferences,
the degree of concordance, and finally to explore potential moderators of the concordance
relationship.

The results of the current study show that gaps existing in both dissemination and
implementation of evidence-based chronic pain management. Most notably, PCPs expressed an
unmet need to learn about evidence-based chronic pain management from workshops, clinical
experts, and seminars. Further, PCPs have many unmet implementation strategy needs for

employing evidence-based chronic pain management including developing workgroups, targeted
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support, developing a chronic pain champion, using data to inform care, and engaging patients
and families in quality improvement efforts.

The study also found that on average PCPs had moderate levels of dissemination
concordance and slight implementation concordance, which is higher than that expected by
chance. This indicates that while there are gaps in dissemination and implementation of
evidence-based chronic pain management, PCPs are still experiencing ways to learn about
chronic pain management in ways that they prefer. In a similar way, PCPs are finding ways to
utilize chronic pain management strategies in ways that work for them, but to a lesser degree.

Finally, the results of this study found that anticipated moderators of the concordance
relationship of urbanicity, academic setting, openness to new treatments, perceptions of
differences between currently clinical practice and research, and chronic pain knowledge were
not significantly associated with dissemination concordance or implementation concordance.
However, self-identifying as female did significantly affect dissemination concordance and the
number of years of experience did significantly affect implementation concordance.

Social work primary care practitioners and social work implementation scientists both
have roles in the next steps from the results of the current study. Primary care social workers
should work to leverage their existing relationships in the clinical settings as a framework for
addressing expressed gaps in dissemination and implementation of evidence-based chronic pain
management. In a similar way, social work implementation scientists have a unique skillset to
address the complex dissemination and implementation context in filling gaps.

The current dissertation moves uses the dissemination and implementation of evidence-

based chronic pain management to move the field of implementation science forward by
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developing and employing a quantitative method to assess the degree of agreement between

existing and preferred dissemination channels and implementation strategies.
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Appendix A Study Survey

Dissertation Survey

1.1 Thank you for your interest in participating in the Dissemination and Implementation
of Chronic Pain Management in Primary Care Study.
Please answer the following four questions to see if you're eligible to participate.

If you have any questions, comments, or concerns, please email the Principal Investigator,
LauraEllen Ashcraft at lauraellenashcraft@pitt.edu.

1.2 Are you a physician, physician assistant, or nurse practitioner?
Yes (1)
No (2)

1.3 Do you practice in an outpatient primary care setting in Pennsylvania?
Yes (1)
No (2)
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1.4 Do you primarily practice (over 50%) in a Federally Qualified Health Center
(FQHC)?

Yes (1)
No (2)

1.5 Do you work in a pediatric primary care clinic?
Yes (1)
No (2)

1.6 Where did you learn about this study? Select all that apply.
Pennsylvania Academy of Family Physicians (1)
Pennsylvania Osteopathic Medical Association (4)
Pennsylvania Society of Physician Assistants (5)
Pennsylvania Coalition of Nurse Practitioners (6)
Society of General Internal Medicine (7)

UPMC CMI (8)

Penn Medicine

Social Media

Pitt+Me

A friend/colleague (3)
I'm not sure (2)

Other (9)

Message if Ineligible:
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Thank you for your interest in our study. Unfortunately, you do not meet our

eligibility criteria.

If you think you received this message in error, please contact the Principal Investigator,
LauraEllen Ashcraft at lauraellenashcraft@pitt.edu.

2.1 Thank you for your interest in participating in the Dissemination and Implementation

of Chronic Pain Management in Primary Care Study. The goal of this research study is to learn
more about how you receive information about chronic pain and how you manage chronic pain

with

agrwpE

know:

your patients.

There are no right or wrong answers.
You care for patients every day—you are the expert.

We want to learn from you!

The survey has five sections:
Learning about Chronic Pain
Managing Chronic Pain
Trying New Treatments

Best Practices in Chronic Pain
Personal Characteristics

Before you decide if you would like to participate, here are a few things you should

Participation in this study is voluntary.

You may end your participation at any time.

Your answers are confidential.

Your participation may help to expand knowledge in this area.

We do not anticipate any direct benefit to you as a result of your participation.
Some questions may make you feel uncomfortable.

You may choose not to answer any question.

As with all research studies, there is a risk of breach of confidentiality.

To protect against this risk, all study data is being stored on a password-protected
computer and behind the University of Pittsburgh firewalls.

You may choose to enter into a sweepstakes to win a $100 Amazon Gift Card.
The chance of winning the prize is approximately 1 in 50.

A drawing will take place on the last day of every month between January and May
2021.
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e The survey will take about 15 minutes to complete.

If you have any questions, comments, or concerns about this research study, please
contact the Principal Investigator, LauraEllen Ashcraft, MSW at lauraellenashcraft@pitt.edu.
You may also contact the University of Pittsburgh Human Research Protection Office at (412)
383-1480

2.2 Do you agree to participate in this research study?
Yes (1)
No (2)

3.1 Section 1: Learning about Chronic Pain Management

There are many ways you may learn about chronic pain management and treatment options.
Sometimes, you may not be able to find information in a way that works best for you. We want to
know more about how you learn about chronic pain and how you wish you could learn about
chronic pain.
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3.2 Currently, how do you learn about managing chronic pain? Select all that apply.
Colleagues (35)

Your own clinical experience (59)

Patients (60)

Professional organizations (61)

Researchers (62)

Clinical experts (63)

Pharmaceutical representatives (64)

Primary peer-reviewed literature (e.g., PubMed) (66)

Online peer reviewed clinical resources (e.g., UptoDate) (67)

Email listserv (68)

Practice Briefs or Practice Guidelines (69)

Annual conferences (86)

Seminars at my clinic/institution (e.g., grand rounds; case conference) (70)
Web-based continuing education modules (71)

Workshops on specific intervention (e.g. CBT, Yoga) (72)

Main-stream media (e.g. NPR, CNN, FoxNews) (73)

Blogs (e.g. Tumblr, Wordpress) (74)

Social media (e.g. Facebook, Twitter, Reddit) (75)

Podcasts (76)

Other (36)

None of these (58)
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3.3 In an ideal world, how would you learn about managing chronic pain? Select all that
apply.

Colleagues (35)

Your own clinical experience (59)

Patients (60)

Professional organizations (61)

Researchers (62)

Clinical experts (63)

Pharmaceutical representatives (64)

Primary peer-reviewed literature (e.g., PubMed) (66)

Online peer reviewed clinical resources (e.g., UptoDate) (67)
Email listserv (68)

Practice Briefs or Practice Guidelines (69)

Annual conferences (86)

Seminars at my clinic/institution (e.g., grand rounds; case conference) (70)
Web-based continuing education modules (71)

Workshops on specific intervention (e.g. CBT, Yoga) (72)
Main-stream media (e.g. NPR, CNN, FoxNews) (73)

Blogs (e.g. Tumblr, Wordpress) (74)

Social media (e.g. Facebook, Twitter, Reddit) (75)

Podcasts (76)

Other (36)

None of these (58)
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3.4 Which (if any) chronic pain management strategies would you like to learn more
about? Select all that apply.

Acupuncture (1)

Cognitive Behavioral Therapy (2)
Self-Management (10)
Mindfulness (3)
Multidisciplinary Treatment (4)
Peer Support (5)

Physical Therapy (6)

Safe opioid prescribing (7)

Yoga (11)

None of these (9)

Other: (8)
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3.5 Now, we would like you to tell us the extent to which you agree/disagree with the
following statements.

3.6 | have adequate knowledge about chronic pain to help my patients.
Strongly agree (8)

Somewhat agree (9)

Neither agree nor disagree (10)

Somewhat disagree (11)

Strongly disagree (12)

3.7 I want to learn more about chronic pain management.
Strongly agree (1)

Somewhat agree (2)

Neither agree nor disagree (3)

Somewhat disagree (4)

Strongly disagree (5)

3.8 How I learn about chronic pain helps me select evidence-based treatments with
patients.

Strongly agree (1)

Somewhat agree (2)

Neither agree nor disagree (3)
Somewhat disagree (4)

Strongly disagree (5)
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4.1 Section 2: Managing Chronic Pain

You will be presented with several chronic pain management strategies.

4.2 Currently, what chronic pain management strategies do you use? Select all that
apply.

Conduct a chronic pain needs assessment (i.e., assess barriers to treatment in your clinic)

1)

Provide targeted support for clinicians treating chronic pain (e.g., clinical supervision,
technical assistance) (4)

Tailor treatments to meet the needs of your patient population (e.g., provide telehealth
for rural patients with chronic pain) (5)

Develop a chronic pain champion in clinic (a local clinic member who is passionate
about improving chronic pain management). (6)

Seek consultation from chronic pain experts (7)
Develop an interdisciplinary workgroup to address chronic pain (8)
Provide chronic pain education for patients or caregivers (9)

Directly engage patients or families in the process of quality improvement around
chronic pain management (10)

Change payment or reimbursement structures for chronic pain management (11)
Change medical records (e.g., develop new note templates, clinical reminders) (12)

Use data to inform care (e.g., track quality indicators, provide clinical data to providers)
(13)

Mandate change (change the rules about prescribing) (14)

None of these (15)
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4.3 In an ideal world, what chronic pain management strategies would you use? Select
all that apply.

Conduct a chronic pain needs assessment (i.e., assess barriers to treatment in your clinic)

1)

Provide targeted support for clinicians treating chronic pain (e.g., clinical supervision,
technical assistance) (4)

Tailor treatments to meet the needs of your patient population (e.g., provide telehealth
for rural patients with chronic pain) (5)

Develop a chronic pain champion in clinic (a local clinic member who is passionate
about improving chronic pain management). (6)

Seek consultation from chronic pain experts (7)
Develop an interdisciplinary workgroup to address chronic pain (8)
Provide chronic pain education for patients or caregivers (9)

Directly engage patients or families in the process of quality improvement around
chronic pain management (10)

Change payment or reimbursement structures for chronic pain management (11)
Change medical records (e.g., develop new note templates, clinical reminders) (12)

Use data to inform care (e.g., track quality indicators, provide clinical data to providers)
(13)

Mandate change (change the rules about prescribing) (14)

None of these (15)
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End of Block: Section 2: Managing Chronic Pain (Impl. Congruence)

51 Section 3: Trying New Treatments

You are half-way finished!
Primary care providers are sometimes asked to try new treatments. This section asks you
about your experience with new treatments.

5.2 1 like to use new types of chronic pain treatments to help my patients.
Not at All (1)

To a Slight Extent (2)

To a Moderate Extent (3)

To a Great Extent (4)

To a Very Great Extent (5)

5.3 I am willing to try new types of chronic pain treatments even if | have to follow a
treatment manual

Not at All (1)

To a Slight Extent (2)

To a Moderate Extent (3)
To a Great Extent (4)

To a Very Great Extent (5)
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5.4 | know better than academic researchers how to care for my patients.

Not at All (1)

To a Slight Extent (2)

To a Moderate Extent (3)
To a Great Extent (4)

To a Very Great Extent (5)

5.5 I am willing to use new and different types of chronic pain treatments developed by

researchers.
Not at All (1)
To a Slight Extent (2)
To a Moderate Extent (3)
To a Great Extent (4)
To a Very Great Extent (5)

5.6 Research based chronic pain treatments are not clinically useful.

Not at All (1)

To a Slight Extent (2)

To a Moderate Extent (3)
To a Great Extent (4)

To a Very Great Extent (5)
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5.7 Clinical experience is more important than using manualized chronic pain treatments.

Not at All (1)

To a Slight Extent (2)

To a Moderate Extent (3)
To a Great Extent (4)

To a Very Great Extent (5)

5.8 I would not use manualized chronic pain treatments.

Not at All (1)

To a Slight Extent (2)

To a Moderate Extent (3)
To a Great Extent (4)

To a Very Great Extent (5)

5.9 I would try a new chronic pain treatment even if it were very different from what I’'m

used to doing.
Not at All (1)
To a Slight Extent (2)
To a Moderate Extent (3)
To a Great Extent (4)
To a Very Great Extent (5)

6.1 Section 4: Best Practices in Chronic Pain ~ We have a few general questions about
chronic pain.  Please rate the extent to which you agree with the following statements.
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This

We want to know more about you, your training, and your practice.

6.2 The treating physician is the most accurate judge of the intensity of the patient’s pain.

Strongly agree (15)

Somewhat agree (16)

Neither agree nor disagree (17)
Somewhat disagree (18)

Strongly disagree (19)

6.3 Opioids are a first-line therapy for chronic pain.

Strongly agree (18)

Somewhat agree (19)

Neither agree nor disagree (20)
Somewhat disagree (21)

Strongly disagree (22)

6.4 Cognitive Behavioral Therapy (CBT) is an evidence-based treatment for chronic pain.

Strongly agree (14)

Somewhat agree (15)

Neither agree nor disagree (16)
Somewhat disagree (17)

Strongly disagree (18)

7.1 Section 5: Personal

is the last section
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7.2 What is your profession?

Medical Doctor (MD) (1)

Doctor of Osteopathy (DO) (2)
Physician Assistant-Certified (PA-C) (3)
Nurse Practitioner (CRNP) (4)

Doctorate of Nursing Practice (DNP) (6)

7.3 What board certifications do you have? Select all that apply.
Internal Medicine (4)
Family Medicine (5)

Other (10)

7.4 What sub-specialty board certification(s) do you have? Select all that apply.
Addiction (1)
Pain (2)
Palliative Care (7)
OB/GYN (3)
Gerontology (4)
| do not have a sub-specialty (5)

Other (6)
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7.5 How many years since you finished your last-post graduate training (e.g. residency or
fellowship) or terminal degree (e.g. NP, PA)? (Please round to the closest year e.g. 3.75 would
be 4)

7.6 How many days per week do you see patients in outpatient primary care? Please use
half-day increments. (e.g. 0.5 or 4.5)

7) '

7.7 Are you responsible for educating students or trainees?
Yes (1)
No (2)

I'm not sure. (3)

7.8 Do you conduct research funded by an external entity (e.g. NIH, foundation, etc)
excluding internal quality improvement initiatives?

Yes (1)
No (2)

I'm not sure. (3)

7.9 What is your age? (Please enter a whole number, e.g. 45.5 round to 45)
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7.10 How do you identify your race and ethnicity? Select all that apply.
White/Caucasian (1)
Black/African American (2)
Black/Afro-Caribbean (3)
Black/African (4)
Hispanic (5)
Latino (6)
American Indian or Alaska Native (7)
East Asian (8)
Southeast Asian (9)
Indian (10)
Native Hawaiian or Other Pacific Islander (11)

Other (12)

7.11 How do you identify your gender?
Male (1)
Female (2)

Select for more options (3)

Display This Question:

If How do you identify your gender? = Select for more options
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7.12 Please select the gender which best reflects how you identify.
Agender (1)

Androgyne (2)
Androgynous (3)
Bigender (4)

Cis (5)

Cisgender (6)

Cis Female (7)

Cis Male (8)

Cis Man (9)

Cis Woman (10)
Cisgender Female (11)
Cisgender Male (12)
Cisgender Man (13)
Cisgender Woman (14)
Female to Male (15)
FTM (16)

Gender Fluid (17)
Gender Nonconforming (18)
Gender Questioning (19)
Gender Variant (20)

Genderqueer (21)
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Intersex (22)

Male to Female (23)
MTF (24)

Neither (25)
Neutrois (26)
Non-binary (27)
Other (28)
Pangender (29)
Trans (30)

Trans* (31)

Trans Female (32)
Trans* Female (33)
Trans Male (34)
Trans* Male (35)
Trans Man (36)
Trans* Man (37)
Trans Person (38)
Trans* Person (39)
Trans Woman (40)
Trans* Woman (41)
Transfeminine (42)

Transgender (43)
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Transgender Female (44)
Transgender Male (45)
Transgender Man (46)
Transgender Person (47)
Transgender Woman (48)
Transmasculine (49)
Transsexual (50)
Transsexual Female (51)
Transsexual Male (52)
Transsexual Man (53)
Transsexual Person (54)
Transsexual Woman (55)

Two-Spirit (56)

7.13 What is the zip code of your outpatient primary care clinic?

7.14 What best describes your outpatient clinic? Select all that apply.
Independent Clinic (8)
Part of a larger health system (2)

Other (3)
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7.15 What insurance providers do you accept in your primary care clinic? Select all that
apply.

Commercial (1)

Medicare (generally, older adults) (2)

Medicaid (generally, people with disabilities; people with low incomes) (3)
| do not take insurance. (4)

Other (5)

7.16 About what percentage of your patients have chronic pain?

0 o0 o 0 0O O O o o0 o0

4() '

7.17 COVID-19: Please respond with the degree to which you agree with the following
statement.

During the COVID-19 pandemic, | have managed patients with chronic pain as well as before
the pandemic.

Strongly agree (16)

Somewhat agree (17)

Neither agree nor disagree (18)
Somewhat disagree (19)

Strongly disagree (20)

End of Survey Message
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Thank you for completing this research study.

If you would like to enter your name into the sweepstakes for a $100 Amazon gift card and/or
would like to receive a copy of the main results paper when it is published. Please click link here.
Please note: This link will not connect your name to your responses.

If you would like to send this survey to a friend, please share this
link: https://pitt.col.qualtrics.com/jfe /form /SV e8Qlm79wz9X93IV

Please contact LauraEllen Ashcraft, MSW Principal Investigator with any comments, questions, or
concerns at lauraellenashcraft@pitt.edu.

Dissertation Compensation

Q1 Would you like to enter your name into the sweepstakes for a $100 Amazon gift card?
Yes (1)
No (2)

Q2 Would you like to receive a copy of the main results paper from this research?
Yes (1)
No (2)

Q4 Are you willing to participate in future research on chronic pain in primary care?

Your response to this question does not increase or decrease your chances of winning the
sweepstakes.

Yes (1)
No (2)
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Q3 Please enter your name and email address:

Name (1)

Email Address (2)

End of Survey Message

Thank you for completing this research study.

If you would like to send this survey to a friend, please share this

link: https://pitt.col.qualtrics.com/jfe /form/SV e8QIlm79wz9X931V

Please contact LauraEllen Ashcraft, MSW Principal Investigator with any comments, questions, or
concerns at lauraellenashcraft@pitt.edu.
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