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Abstract 

Musculoskeletal pain remains a pervasive public health challenge affecting over 

80% of Americans with substantial economic costs1,2. Non-pharmacologic interventions 

such as physical therapy and cognitive-behavioral therapy are recommended as first-line 

treatments for musculoskeletal pain but face significant implementation barriers in 

clinical practice3,4. This dissertation investigated strategies to optimize the 

implementation of non-pharmacologic pain interventions in real-world settings. 

The first project explored the relationship between intervention complexity and 

adaptations across 24 pragmatic trials using the Intervention Complexity Tool for 

Embedded Pragmatic Clinical Trials (ICT-ePCT)5 and a survey analysis. Our findings 

suggest that intervention delivery complexity may be higher for pragmatic trials that are 

investigating non-pharmacologic pain interventions versus non-pain trials but only in 

very specific areas. Additionally, changes in workflow was an important consideration 

for intervention delivery for all trials in our study. Future research should capture 

detailed, real-time information about the nature of intervention delivery complexity, 

adaptions, and implementation success to help improve delivery of non-pharmacologic 

pain interventions. These findings underscore the importance of understanding and 

systematically documenting adaptations to enhance intervention fit within diverse 

healthcare environments. 

The second project investigated clinically relevant contextual factors influencing 

patient enrollment in multimodal LBP interventions across different healthcare centers. 
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Using the Basel Approach for Contextual Analysis (BANANA), we quantitatively and 

qualitatively analyzed clinically relevant contextual factors such as number of referring 

providers and institutional characteristics6. This contextual analysis provided key insights 

into the influence of contextual factors on referral processes for low back pain care. 

While both pathways achieved their enrollment goals within a similar timeframe, there 

were several differences in relationships of contextual factors between the two pathways, 

highlighting the importance of using tailored implementation strategies in future studies. 

Our qualitative findings emphasize the significance of ongoing provider engagement and 

communication in enhancing referral processes. Additionally, beliefs about program 

effectiveness and referral priorities underscore the need for targeted educational 

interventions and provider training to optimize program adoption. 

The third project evaluated the feasibility of implementing an evidence-based pain 

cognitive-behavioral therapy (CBT) protocol among oncology nurses. Surveys and 

qualitative interviews explored nurses’ perceptions and barriers to implementing pain-

CBT and revealed important insights into feasibility and acceptability within oncology 

settings. The study findings highlight specific opportunities for future research focused 

on the design and evaluation of interventions that use a nurse-specialist model of pain 

coping skills training for patients with cancer. Future studies should use a hybrid 

effectiveness-implementation design to (1) evaluate the impact of the nurse-specialist 

model on clinical pain outcomes and (2) test strategies for the initial training and ongoing 

support of nurse-specialists delivering the intervention. This project contributes valuable 
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data on strategies to support effective implementation of behavioral pain management 

strategies. 

This dissertation contributes to bridging the gap between evidence and practice in 

non-pharmacologic pain interventions by systematically examining intervention 

complexity, contextual factors, and implementation outcomes. By elucidating the 

adaptation process and identifying facilitators of successful implementation, this research 

informs efforts to enhance the availability and effectiveness of recommended non-

pharmacologic pain treatments in routine clinical care. 
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Chapter 1. Introduction 

For the last three decades musculoskeletal pain has been a leading cause of 

disability and a significant public health problem1,2,7. Over 80% of Americans experience 

low back pain (LBP) in their lifetime and the cost of LBP alone to the US economy is 

estimated to be up to $635 billion each year4. While medication is indicated in some 

cases, non-pharmacologic interventions (e.g. physical therapy, cognitive behavioral 

therapy) are the recommended first line treatment for most patients4. These interventions 

are often resource intensive and involve multifaceted healthcare interactions that limit 

their use in routine clinical practice3. Because of these challenges, non-pharmacologic 

pain interventions often need to be modified to improve implementability and enhance fit 

in different clinical contexts. There is strong evidence supporting the importance of 

adapting evidence-based interventions within specific contexts to increase the likelihood 

of adoption and improve patient outcomes8. Adaptation is the process of making 

purposeful modifications to the design or delivery of an intervention, with the goal of 

improving fit or effectiveness9,10. An adaptation can be enhancing in that it can be made 

without changing the core elements of an intervention or detracting where it loosens the 

structure of an intervention and results in loss of fidelity10. Adaptations may be 

unnecessary in explanatory trials because of the high control the research team has in 

intervention delivery. However, for pragmatic trials, knowledge of effective adaptations 

is important for testing intervention effectiveness in real world settings.   

For complex interventions like non-pharmacologic pain treatments, evaluating 

adaptations within local contexts could help to improve clinical outcomes, reduce 
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unnecessary testing like imaging, and limit exposure to higher risk treatments by 

increasing the likelihood of implementation success11. Therefore, this dissertation seeks 

to investigate the relationship between intervention complexity and adaptation, as well as 

identify optimal contextual factors for implementing non-pharmacologic pain care in 

routine care settings. 

This dissertation is organized into five chapters. Chapter One is this introduction. 

Chapter 2 is an investigation of the relationship between intervention complexity and 

adaptations to explore the impact on implementation outcomes. In this study we surveyed 

24 pragmatic trials across multiple NIH collaboratories to gather information about trial 

intervention delivery complexity and related adaptations12. Descriptive statistics were 

calculated for all survey respondents and intervention complexity categories were 

mapped to types and frequencies of adaptations. The findings suggest that intervention 

delivery complexity may be higher for pragmatic trials that are investigating non-

pharmacologic pain interventions versus non-pain trials but only in very specific areas. 

Additionally, changes in workflow was an important consideration for intervention 

delivery for all trials in our study.  

In Chapter 3, we characterize clinically relevant contextual factors for enrolling 

patients in a multimodal, non-pharmacologic LBP intervention across different health 

care centers through use of a mixed-method contextual analysis. Contextual factors like 

provider expertise, facility geography, and institutional policies were coded using the 

Basel Approach for Contextual Analysis (BANANA) and analyzed descriptively to 

assess which factors impact enrollment outcomes6. While both pathways achieved their 
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enrollment goals within a similar timeframe, there were several differences in 

relationships of contextual factors between the two pathways, highlighting the 

importance of using tailored implementation strategies. Our qualitative findings 

emphasize the significance of ongoing provider engagement and communication in 

enhancing referral processes. Additionally, beliefs about program effectiveness and 

referral priorities underscore the need for targeted educational interventions and provider 

training to optimize program adoption. 

In Chapter 4, we explored the feasibility of implementing an evidence-based pain 

cognitive-behavioral therapy (CBT) protocol among oncology nurses using a survey and 

qualitative interviews of nurses within oncology clinics. Questions focused on pain self-

management strategies and attitudes towards implementing a pain-CBT program and 

were analyzed using descriptive statistics and rapid qualitative analysis. We found 

specific opportunities for future research focused on the design and evaluation of 

interventions that use a nurse-specialist model of pain coping skills training for patients 

with cancer. Future studies should use a hybrid effectiveness-implementation design to 

(1) evaluate the impact of the nurse-specialist model on clinical pain outcomes and (2) 

test strategies for the initial training and ongoing support of nurse-specialists delivering 

the intervention. 

Chapter Five summarizes key findings and lessons learned across these three 

chapters which have exposed me to different methodologies, patient populations, and 

clinical settings. This dissertation seeks to showcase various factors that influence 

implementation success of non-pharmacologic pain interventions within routine clinical 



 

 
4 

practice. This work helps to identify characteristics of healthcare settings that are more 

likely to be successful on their own when implementing non-pharmacologic pain 

interventions versus those who may need increased implementation assistance. This 

knowledge is critical to understanding how to improve the availability of recommended 

non-pharmacologic pain care. 

I am the first author on all Chapters of this Dissertation. Chapter 2 will be 

submitted to Contemporary Clinical Trials, Chapter 3 will be submitted to Journal of 

Pain and Chapter 4 will be submitted to Journal of Pain and Symptom Management. 

Members of the Departments of Orthopaedic Surgery and of Population Health Sciences 

within Duke University Health System, including experts in implementation science, 

multiple methodologies, and clinical areas reviewed findings, and helped to refine results 

and recommendations of the resulting work. While several researchers were critical in 

review, enhancements, and dissemination of this work, I led and performed all aspects of 

the analysis and writing for this Dissertation.  
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Chapter 2. The Impact of Intervention Delivery Complexity 
and Adaptations on Implementation of Non-Pharmacologic 
Pain Interventions Within Pragmatic Trials 

2.1 Introduction 

Delivering evidence-supported patient interventions remains a challenge across 

healthcare settings. The volume of clinical guidelines and treatment recommendations 

has increased exponentially, and research on delivering intervention has also advanced. 

Yet, translating these evidence-based clinical guidelines and interventions into consistent, 

high-quality patient care is elusive, especially for complex conditions like chronic 

musculoskeletal pain. For the last three decades musculoskeletal pain has been a leading 

cause of global disability1,2,7. Over 80% of Americans experience musculoskeletal pain in 

their lifetime and the cost of treating low back pain alone is estimated to be $635 billion 

each year4. While medication is indicated in some cases, non-pharmacologic 

interventions like physical therapy, cognitive behavioral therapy, and chiropractic care 

are now widely recommended in clinical practice guidelines as first line treatments for 

many pain conditions 4,13,14. However, implementing these types of interventions can be 

challenging due to each of them having multiple core intervention components, various 

implementation strategies, and the need for interactions with multiple people throughout 

the intervention life cycle. 

Non-pharmacologic pain interventions have been demonstrated as efficacious and 

have a low risk of side-effects; however, these interventions can be resource intensive 

and complicated to implement due to staffing needs and multistep feedback loops. Thus, 
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they represent a challenge to deliver “at scale” in many care settings15. These 

interventions have been well-studied in highly controlled clinical trials, but little is 

known about the challenges of moving them into routine clinical practice15. Similarly, 

while explanatory trials provide valuable insights into pain treatments within tightly 

controlled settings, pragmatic trials offer a more nuanced perspective on how they may 

perform in real world settings16. Pragmatic trials examine how pain interventions fare 

when delivered in diverse clinical environments and by studying pain intervention 

delivery in its natural habitat we can uncover the impacts of important considerations like 

contextual factors17.  

Adaptation is one common occurrence during pragmatic trial intervention 

delivery, regardless of the treatment being studied. Adaptation is the process of making 

purposeful modifications to the design or delivery of an intervention, with the goal of 

improving fit or effectiveness9,10. When an intervention is not aligned with the context in 

which it is being implemented, implementors may make changes either to the 

intervention itself or change how it is being delivered18. This is often done in a “black 

box” where changes are made organically, without proactive consideration of how or 

why they were made. Additionally, when we fail to see expected improvements in 

clinical outcomes at trial completion (i.e. when efficacy does not result in effectiveness), 

it’s hard to know if the lack of improvement is because of failed delivery, adaptation of 

the intervention, or the intervention itself.  Gaining a better understanding of how 

adaption occurs to the intervention itself or implementation strategies used during 
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pragmatic trials could be a critical next step to improving treatment delivery of non-

pharmacologic pain interventions. 

Evaluating intervention delivery adaptations for non-pharmacologic pain 

treatments within real-world settings could help to improve clinical outcomes, reduce 

unnecessary testing like imaging, and limit exposure to higher risk treatments by 

increasing the likelihood of implementation success through proactive implementation 

strategy mapping and resource planning11. However, we know very little about the 

intersection of intervention delivery for pain treatment and adaptations. Since non-

pharmacologic pain interventions are often complex by involving individualized, 

multistep processes with different types of providers and multiple feedback loops, there is 

a high likelihood that adaptations will be made during implementation. Thus, comparing 

intervention delivery complexity and adaptations in pragmatic trials for non-

pharmacologic pain interventions to those that are investigating less complex 

interventions like delivery of a medication adherence nudge or an electronic decision 

support alert could contribute valuable insights into future intervention delivery success.  

This study investigated the connection between intervention delivery complexity 

and adaptations within pragmatic trials investigating non-pharmacologic pain 

interventions and to provide context for those trials we also included trials investigating 

non-pain interventions. Understanding the relationship between intervention delivery 

complexity and adaptations may guide future investigations of the effectiveness of non-

pharmacologic pain interventions by illuminating potential implementation challenges. 

Additionally, knowing which intervention delivery complexity domains are likely to 
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require adaptations may help with planning future pragmatic trials through informing 

implementation resource allocation or highlighting where intervention fidelity issues may 

be likely to arise. Including two different trial types in this study may allow for 

identification of factors specific to the delivery of non-pharmacologic pain interventions.   

Therefore, we will explore : 1) differences in intervention delivery complexity 

between nonpharmacologic pain and non-pain trials, 2) types and frequencies of 

adaptations across intervention delivery complexity domains between nonpharmacologic 

pain and non-pain trials, and 3) the relationship between intervention delivery complexity 

and delivery adaptations for six domains (i.e., workflow, training demand, number of 

intervention components, number of healthcare systems, dependency on setting for 

implementation, and the number of steps between the intervention and the outcome) 

within the two types of trials. 

2.2 Methods 

2.2.1 Participants 

From July to October 2023, principal investigators and/or implementation team 

members of three NIH Trial Collaboratories were invited to complete an online survey 

about intervention delivery complexity and adaptations during their pragmatic trial. Trial 

team members were contacted by the NIH Pragmatic Trials Collaboratory leadership. 

Inclusion criteria included membership of the NIH Pragmatic Trial Collaboratory, Pain 

Management Collaboratory, or IMPACT Collaboratory as an upcoming, ongoing, or 
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completed trial. This study was approved by the Duke University Health System 

Institutional Review Board (Protocol number 00113504). 

2.2.2 Procedures 

Emails inviting study participation were sent to members of the three NIH Trial 

Collaboratories outlined above and were sent by NIH Pragmatic Trials Collaboratory 

leadership. The invitation email described the purpose of the study, provided contact 

information for the study team, brief instructions on who should fill out the survey (i.e., 

anyone who was familiar with the plans for intervention delivery implementation), and 

included an option to opt out of future emails. The invitation email was sent three times. 

For those interested in study participation, they completed an electronic informed 

consent.  Participants completed the survey via a link to a Qualtrics Survey and all results 

were blinded.  Due to blinding we are unable to list all trials that completed surveys so 

representative trials from each Collaboratory are summarized in Table 2.1.   

2.2.3 Survey Measures 

Participant demographic and background characteristics were assessed by self-

report in the Qualtrics survey and included NIH Collaboratory membership, trial role, 

phase, and type, experience with conducting pragmatic trials, primary training discipline, 

level of implementation science training, and level of familiarity with the concept of 

intervention adaptation. 
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2.2.4 Intervention Delivery Complexity 

The Intervention Delivery Complexity Tool was developed by the NIH Pragmatic 

Trials Collaboratory as a standardized way to address the challenges of intervention 

delivery within a pragmatic trial5. Survey participants were asked to rate their trial’s 

intervention delivery complexity across six different items. The 6-item tool consists of 

internal and external factors. Internal factors pertain to the intervention itself and include 

workflow, training, and the number of intervention components. External factors are 

related to intervention delivery at the system level including differences in healthcare 

systems, the dependency on setting for implementation, and the number of steps between 

the intervention and the outcome5. Output from the Intervention Delivery Complexity 

Tool is calculated on a scale and results in a horizontal bar graph to show where self-

reported intervention delivery complexity falls on each of the six domains. 

2.2.5 Intervention Delivery Adaptations 

Survey participants were asked if any adaptations were made within each of the 

six domains from the Intervention Delivery Complexity Tool (i.e. workflow, training, 

number of intervention components, etc.). Questions about intervention delivery 

adaptations were modified from two existing frameworks: the FRAME (Framework for 

Reporting Adaptations and Modifications to Evidence-Based Interventions) and the 

FRAME-IS (Framework for Reporting Adaptations and Modifications to Evidence-based 

Implementation Strategies)9,19. When adaptations were made, respondents were asked 

about the primary goal of the adaptation, an example of an adaptation, and perceived 
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success of the adaptation. Participants were also asked to rank how challenging it was to 

make adaptations across the six intervention delivery complexity items (from 1 (most 

challenging) to 7 (least challenging). 

2.2.6 Survey Tool Development 

We developed the survey by asking study investigators (n=8) and implementation 

team members (n=7) of multiple pragmatic trials (n=4) for verbal and written feedback 

on an initial version of survey measures that included an intervention delivery complexity 

tool, an adapted version of the Framework for Reporting Adaptations and Modifications 

to Evidence-Based Interventions (FRAME), and demographic information5,9. Feedback 

was given over two months by the same study investigators and implementation team 

members. Each time new survey iterations were developed (approximately 10) until 

feedback consensus was reached. The final version of the survey was 42 questions and 

was estimated to take approximately 15 minutes to complete.  

2.2.7 Analysis of Survey Data 

2.2.7.1 Intervention Complexity 

We investigated the differences in intervention delivery complexity between pain 

and non-pain trials. Descriptive differences between trial type and intervention 

complexity were reported as the frequency of intervention complexity reported within 

each domain. To further investigate differences between trial types, we created a 

summative quantitative variable to compare intervention complexity between trial types. 

We recoded the six categorial variables representing each domain (i.e., workflow, 
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training, number of intervention components, etc.) into interval variables. Each domain 

was recoded (1-4). One represents least complex and 4 represents most complex. We then 

calculated sum and mean scores to create an “intervention delivery complexity” score and 

reported means with standard deviations with 95% confidence intervals. 

2.2.7.2 Intervention Delivery Adaptions 

We investigated the difference in the number and type of adaptations within each 

intervention delivery complexity domain and between trial types. We reported the 

frequencies of adaptations selected within each domain. A site could select more than one 

adaptation per domain. Next, we quantitatively compared adaptations between trial types 

by creating a summative variable, “Number of Adaptations,” that represents the total 

number of adaptations across all six domains. We compared the total number of 

adaptations by trial groups using independent t-tests. We then calculated the sum of the 

number of adaptations for each of the six domains. Next, we ran independent t-tests to 

look at differences in the sum of adaptations between pain and non-pain trials. 

2.2.7.3 Intersection of Intervention Complexity and Intervention Delivery 
Adaptations  

We investigated the relationship between intervention delivery complexity and 

number of delivery adaptations required to deliver the intervention within each of the six 

domains. We collapsed the number of delivery adaptations into two binary variables (0= 

no adaptation reported, 1= one or more adaptations reported). We then compared the 

frequency of adaptations by domain (i.e., overall complexity) using a chi-squared 

analysis. The intervention delivery complexity domain, workflow, did not have any “zero 
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adaptations” answers, therefore we analyzed the workflow adaptations individually. 

Normality was tested using the Shapiro-Wilk test and 2-sided P-values. 

2.3 Results 

2.3.1 Summary of Participants 

We collected surveys for 12 pain studies and 12 non-pain studies. Study 

investigators were most likely to complete the survey and intervention versus usual care 

(A vs. A+) was the most common trial type for both pain and non-pain trials. Medicine 

was the most common training discipline and levels of implementation science training 

and familiarity with adapting intervention delivery were at similar levels for both types of 

trials (Table 2.2).  

2.3.2 Intervention Delivery Complexity between Pain and Non-Pain Trials 

Table 2.3 shows the self-reported intervention delivery complexity for both types 

of trials. When aggregated, the average overall intervention delivery complexity score 

was not discernibly different between the two trial types, however, pain trials did have a 

slightly higher average complexity (i.e., pain=3.02, non-pain=2.79). New tasks with 

modified workflows were common experiences, with 100% of pain trials and 92% of 

non-pain trials reporting new tasks with modified workflows. There were no differences 

between the two trial types for intervention delivery complexity at the domain level, 

however, the workflow domain had the biggest difference between pain and non-pain 

trials (i.e., pain=3.58, non-pain=3.08). Similarly, fifty-eight percent of pain trials reported 

three or more intervention components in their trial versus 33% of non-pain trials. The 
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training demand, number of health systems, number of steps for intervention delivery, 

and dependency on setting showed similar complexity across pain and non-pain trials. 

Table 2.3 shows the self-reported intervention delivery complexity for both types of 

trials. 

2.3.3 Adaptations Across Intervention Delivery Complexity Domains between 
Pain and Non-Pain Trials  

Like overall intervention delivery complexity, total adaptations by domain 

showed no discernible difference between pain and non-pain trials (Table 2.4). However, 

pain trials reported a higher average number of adaptations to workflow than any other 

domain (i.e., pain=2.42, non-pain=1.58). Pain trials reported 29 adaptations to the 

workflow domain and non-pain trials reported 21 adaptations. The most common 

adaptation to workflow was a change in how patients were recruited or enrolled for both 

trial types, followed by a change in communication strategies between trial and 

intervention teams. The most common reason for adapting workflows for pain trials was 

to increase reach or enrollment versus to improve fit with recipients for non-pain trials. 

The overall number of adaptations for training demand, intervention components, number 

of healthcare systems/clinics, number of steps, and dependency on setting were similar 

across the two trial types. Finally, neither type of trial reported that their adaptations were 

unsuccessful. When aggregated, the total number of adaptations by domain for both trial 

types were highest for number of healthcare systems/clinics, changes to pathways, and 

workflow (Table 2.5). 
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2.3.4 Relationship between Intervention Delivery Complexity and 
Adaptations for Six Domains 

When looking at adaptations categorically (i.e., no changes at all versus at least 

one change), workflow was the only domain among pain and non-pain trials where there 

were zero reports of “no changes” (i.e., all pain trials adapted their workflows in some 

way). Finally, when asked which domain was the most challenging to adapt, the most 

challenging was workflow (54%), followed by training demand (15%), and adapting the 

number of intervention steps (9%) across both trial types. 

2.4 Discussion 

Non-pharmacologic pain interventions have the potential to have high 

intervention delivery complexity and the need for more adaptations to successfully 

deliver the intervention. Persistent pain is difficult to treat and non-pharmacologic 

interventions that have been guideline recommended as early treatment options (e.g. 

physical therapy, cognitive behavioral therapy, chiropractic care) often involve 

multifaceted treatment plans. Thus, introducing these non-pharmacologic interventions 

into existing workflows within a health system may be potentially more complicated than 

implementing simpler interventions like pharmacologic treatments. In this study, we 

found that there were some specific differences based on trial type for the complexity of 

intervention delivery and adaptations made during a pragmatic trial (Figure 1).  However, 

when we examined these phenomena collectively, we found no wide-ranging differences 

in intervention delivery complexity and the associated adaptations between pain and non-

pain trials.  
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Workflow did have the highest signal for intervention delivery complexity and 

need for adaptations, especially among pain trials. This finding aligns with other research 

regarding the complicated nature of implementing non-pharmacologic pain interventions, 

however our study is one of the first to investigate intervention delivery complexity. Prior 

research has focused on provider perspectives of challenges to implementing pain 

interventions or issues with payment models for pain care. For example, Ng et al. add 

year conducted a systematic review to investigate barriers and facilitators to adopting 

biopsychosocial approaches to pain care and found barriers at the individual practitioner 

level including misconceptions about practice guidelines, at the mesolevel including 

funding models and workforce training issues, and at the macrolevel including health 

policy and organizational, factors20. Similarly, George et al. have discussed barriers to 

implementing non-pharmacologic pain care such as primary care providers citing short 

consultation times that prevent them from exploring non-pharmacologic options or 

patient level barriers like the belief that imaging must be done before proceeding with 

non-pharmacologic pain interventions21. Both studies cite multilevel workflow domain 

factors that may account for higher intervention delivery complexity and the need to 

adapt workflows within pain trials.  

We identified evidence that pain trials had increased intervention delivery 

complexity due to adding new tasks, modifying existing workflows, and having an 

additional number of intervention components. However, a lack of discernible differences 

between the two trial types may indicate that the burden of making any type of change, 

no matter the trial type, will affect other processes. This could be because any time a new 
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task or process is added to a system, regardless of the magnitude of the change, other 

areas of the system are affected. Healthcare delivery happens within an interconnected 

system where individuals have the autonomy to act in ways that may not follow 

predictable patterns and these individual actions influence contextual factors throughout 

that system22,23. Thus, while it may seem that more complex intervention processes would 

require a greater number of adaptations, our study results did not strongly support such an 

assertion. Generally, non-pharmacologic pain interventions may show isolated areas of 

increased intervention delivery complexity but overall, they may not be more 

complicated to implement than any other type of intervention. Similarly, what is 

“complicated” to implement for one healthcare system may be easier for another system 

that has implemented similar interventions previously. Future research could investigate 

these areas of increased delivery complexity and could look at adaptations over time to 

see if they become static or are constantly evolving. There could be some intervention 

delivery domains that are easily implemented and minorly adapted, while others may 

require constant monitoring. 

There are several potential explanations as to why pain trials were not discernibly 

different from non-pain trials in intervention delivery complexity in our study. First, we 

chose to survey the NIH Collaboratories that focus on pragmatic trials and this could 

have resulted in selection bias for higher complexity trials, regardless of intervention 

type. Additionally, all trials from the Pain Management Collaboratory took place in either 

the Department of Veteran’s Affairs or the Military Health System which are both closed, 

hierarchical systems. It could be less complicated to implement interventions in these 
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types of systems which could also contribute to the lack of discernible differences in 

intervention delivery complexity between the two trial types. Future research can address 

this issue by studying complexity and adaptation outside of these groups. Another 

potential explanation is that our survey did not capture the level of detail required to 

expose a true difference in intervention delivery complexity or related adaptations 

between the two types of trials. For example, the Intervention Delivery Complexity Tool 

was originally designed to be concise and facilitate communication between the trial team 

and health system partners, not to provide an exhaustive complexity list. While using this 

tool in our survey was helpful to show high-level information related to six intervention 

delivery complexity domains, we were not able to capture the intricacies of intervention 

delivery during the trials. Future research could highlight potential modifications to the 

tool for a more comprehensive picture of intervention delivery complexity. Similarly, 

development of a standardized tool to capture intervention delivery adaptations 

throughout the trial process could help to provide a more systematic way of identifying 

common delivery modifications. Finally, all trials in our study were pragmatic in some 

form. Intervention delivery complexity and subsequent adaptations could be similar 

across pragmatic trials regardless of the treatment being tested. 

Additionally, information about intervention delivery complexity and adaptations 

were captured retrospectively for 8 completed trials and prospectively for 3 trials in the 

planning phase (out of 24). While having trials in multiple phases allowed us to see 

adaptations across a spectrum, gathering this type of information retrospectively for the 

completed trials may not provide the most accurate information due to recall bias. 
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Similarly, asking trials that are in their planning phase to comment on intervention 

delivery complexity does not allow for consideration of what happened during the trial. It 

may be that trials rated themselves less complex during the planning phase. Importantly, 

we did not ask trial teams about fidelity consistency with their reported adaptations. 

Adaptations that are made proactively during pre-implementation based on what’s 

anticipated to happen could be inherently different than adaptations that are made during 

the implementation process. Adaptations made during pre-implementation are more 

likely to be fidelity consistent versus those that are made in response to real-time health 

system or patient needs. Future research could investigate a higher number of trials in 

each phase to capture a more complete picture of complexity and delivery modifications 

across the trial lifespan. Also, the information gathered on the survey is subjective and 

different trial team members may have differing perspectives on delivery complexity or 

adaptation. Investigators accounted for 75% of survey participants for both type of trials 

and an investigator’s perspective on adaptations could be different from members of the 

implementation team as they may be more aware of everyday implementation challenges. 

Future investigations on implementing non-pharmacologic pain interventions 

should have a real-time method of capturing intervention delivery adaptations rather than 

relying on retrospective data collection. Based on our investigation, capturing adaptations 

retrospectively may provide a limited perspective. Real-time assessment may be more 

accurate and objective given our survey seemed to only capture adaptations that were 

successful. Trial specific adaptation checklists could be added to electronic health records 

or trial team data captures where designated team members could gather detailed 
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information about why an adaptation is being made, who made the adaptation, whether it 

was successful, etc. Use of a framework on adaptions is helpful for deciding what 

adaptation data to capture9,19. Gathering this type of implementation data will allow other 

investigators and implementation team members to see what may or may not work as 

they’re trying to implement a similar intervention. Relatedly, using an adaption 

framework to capture real-time adaptation data may help with choosing future 

implementation strategies that may be a better fit for that type of intervention delivery 

which could improve implementation success. Other ways to shed more light on the 

relationship between intervention delivery complexity, adaptations, and implementation 

success could be to conduct primary implementation studies to look at differences in 

adaptations between comparison groups that were implementing the same intervention or 

to gather qualitative data about adaptations to get a more nuanced perspective on what is 

happening during intervention delivery. 

2.5 Conclusion 

This study investigated the relationship between intervention delivery complexity, 

adaptations, and implementation by comparing non-pharmacologic pain and non-pain 

intervention pragmatic trials. Our findings suggest that intervention delivery complexity 

may be higher for pragmatic trials that are investigating non-pharmacologic pain 

interventions versus non-pain trials but only in very specific areas. Additionally, changes 

in workflow was an important consideration for intervention delivery for all trials in our   
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study. Future research should capture detailed, real-time information about the nature of 

intervention delivery complexity, adaptions, and implementation success to help improve 

delivery of non-pharmacologic pain interventions. 
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Table 2.1: Sample of interventions being tested from participating NIH 
Collaboratories 

Pragmatic Trials 
Collaboratory24 

Pain Management 
Collaboratory25 

Impact Collaboratory26 

Pragmatic Trial of Acupuncture 
for Chronic Low Back Pain in 
Older Adults (BackInAction):  
 
The study will compare a standard 
3-month course of acupuncture with 
an enhanced course of acupuncture 
(3-month standard course, plus 3-
month maintenance course) to usual 
medical care for cLBP. 

Co-operative Pain Education and 
Self-management: Expanding 
Treatment for Real-world Access 
(COPES ExTRA): 
 
The trial objective is to compare an 
interactive voice response-based 
form of CBT-CP called Co-
operative Pain Education and Self-
management (COPES) versus in-
person CBT-CP provided by 
clinicians previously trained through 
VHA’s evidence-based 
psychotherapy program. 

Collaborative Care Coordination 
Program for for Alzheimer’s 
Disease and Related Dementias 
(Co-CARE-AD):  
 
The Dementia Care Consultation 
(DCC) program, delivered by a care 
consultant over a 6- month period, 
provides an in-depth, personalized 
service for individuals and families 
facing ADRD. The program consists 
of comprehensive needs 
assessments, creation and 
implementation of personalized care 
plans, monitoring and revising care 
plans, disease education and support 
coaching, referrals to community-
based organizations for service and 
support, and access to assistance. 
 

Fibromyalgia TENS in Physical 
Therapy Study (FM-TIPS):  
 
 
 
 
The trial objective is to assess the 
feasibility of using TENS in 
addition to physical therapy for 
treatment of patients with 
fibromyalgia using a cluster-
randomized pragmatic clinical trial 
of routine physical therapy with or 
without TENS. 

Targeting Chronic Pain in 
Primary Care Settings Using 
Behavioral Health Consultants:  
 
 
 
The trial objective is to assess the 
effect of monthly telehealth booster 
contacts on long-term Brief 
Cognitive Behavioral Therapy for 
Chronic Pain (BCBT-CP) pain 
outcomes compared to BCBT-CP 
without a booster in a sample of 
Military Health Systems (MHS) 
beneficiaries referred to a 
Behavioral Health Consultant 
(BHC) for pain management using 
BCBT-CP. 
 

Improving How People with 
Dementia are Selected for Care 
Coordination: A Pragmatic 
Clinical Trial Embedded in an 
Accountable Care Organization: 
 
The intervention is a novel approach 
to assign care coordinators to 
PLWD whose care partners report 
problems with care coordination 
based on a survey of perceptions of 
care coordination. By contrast, usual 
care assigns PLWD to care 
coordinators after hospital 
discharge. 

Personalized Patient Data and 
Behavioral Nudges to Improve 
Adherence to Chronic 
Cardiovascular Medications 
(Nudge):  
 
The trial objective is to employ 
population-level pharmacy data and 
to deliver nudges via cell phone text 
messaging and artificially intelligent 
(AI) interactive chat bot to improve 
medication adherence and patient 

Improving Veteran Access to 
Integrated Management of Low 
Back Pain (AIM Back):  
 
 
The trial compares the effectiveness 
of two LBP care pathways designed 
to enhance access to 
nonpharmacologic pain treatments 
according to the most recent practice 
guidelines and a biopsychosocial 
approach to care; the first pathway is 

Mitigation of Postoperative 
Delirium in High-Risk Patients:  
 
 
 
The intervention consists of clinical 
decision support alerts in the 
electronic health record directed 
towards anesthesiologists caring for 
patients with preexisting cognitive 
impairment. This intervention will 
promote 12 evidence-based best 
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outcomes in 3 integrated healthcare 
delivery systems (HCS). 

a sequenced, multi-modal integrated 
approach incorporating pain 
modulatory treatment, tailored 
behavioral treatment, and home-
based activity. The second pathway 
is care management via pain 
navigator that facilitates coordinated 
use of existing pain management 
resources.  

practices during care for 
perioperative patients. 
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Table 2.2: Survey participant characteristics 
 

Pain     Non-Pain 
N 12     12 
Trial Role, category (%) 

 
 

   Investigator 9 (75.0)     9 (75.0) 
   Implementation Specialist 1 (8.3)     3 (25.0) 
   Other 1 (8.3)     0 (0.0) 
   Unknown 1 (8.3)     0 (0.0) 
Trial Phase, category (%) 

 
 

   Complete 3 (25)     5 (41.7) 
   Ongoing 8 (66.7)     4 (33.3) 
   Planning 0 (0.0)     3 (25.0) 
   Unknown 1 (8.3)     0 (0.0) 
Trial Description, category (%) 

 
 

   Intervention vs usual care 7 (58.3)     8 (66.7) 
   Comparative effectiveness 3 (25.0)     3 (25.0) 
   Other 1 (8.3)     1 (8.3) 
   Unknown 1 (8.3)     0 (0.0) 
Pragmatic Trial Experience 

 
 

   None 4 (33.3)     4 (33.3) 
   1 Trial 2 (16.7)     2 (16.7) 
   2-3 Trials 
   4-5 Trials 
   >5 Trials 
   Unknown 

3 (25.0) 
2 (16.7) 
0 (0.0) 
1 (8.3) 

    2 (16.7) 
    0 (0.0) 
    0 (0.0) 
    4 (33.3) 

Primary training discipline   
   Medicine 4 (33.3)     5 (41.7) 
   Physical Therapy 3 (25.0)     0 (0.0) 
   Psychology 2 (16.7)     1 (8.3) 
   Public Health 1 (8.3)     2 (16.7) 
   Health Services 
   Unknown 

1 (8.3) 
1 (8.3) 

    0 (0.0) 
    4 (33.3) 

Level of implementation science training 
 

 
   None 3 (25.0)     1 (8.3) 
   A little 2 (16.7)     2 (16.7) 
   Moderate amount 7 (58.3)     4 (33.3) 
   A lot 
   Unknown 

0 (0.0) 
0 (0.0) 

    1 (8.3) 
    4 (33.3) 

Level of familiarity with concept of intervention adaptation 
 

 
   None 2 (16.7)     0 (0.0) 
   A little 
   Moderate  
   A lot 
   Unknown 

2 (16.7) 
7 (58.3) 
1 (8.3) 
0 (0.0) 

    2 (16.7) 
    5 (41.7) 
    0 (0.) 
    5 (41.7) 
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Table 2.3: Intervention delivery complexity by domain 

 Pain Non-Pain 
Workflow 
No changes were made to this domain 0 (0.00%) 2 (16.67%) 
Modified workflow, no new tasks 0 (0.00%) 1 (8.33%) 
Modified workflow, new tasks 5 (41.67%) 8 (66.67%) 
New workflow, new tasks 7 (58.33%) 3 (25.00%) 
Missing 0 (0.00%) 0 (0.00%) 
Total 12 (100.00%) 12 (100.00%) 
Training Demand 
No training 1 (8.33%) 2 (16.67%) 
Refresh of existing skills 3 (25.00%) 3 (25.00%) 
Training for a new skill 6 (50.00%) 5 (41.67%) 
Training of multiple new skills 2 (16.67%) 2 (16.67%) 
Missing 0 (0.00%) 0 (0.00%) 
Total 12 (100.00%) 12 (100.00%) 
Intervention Components 
Three+ components 7 (58.33%) 4 (33.33%) 
Two components 1 (8.33%) 2 (16.67%) 
One component 4 (33.33%) 6 (50.00%) 
Missing 0 (0.00%) 0 (0.00%) 
Total 12 (100.00%) 12 (100.00%) 
Number of Health Systems 
4 or more systems 7 (58.33%) 6 (50.00%) 
3 systems 1 (8.33%) 2 (16.67%) 
2 systems 0 (0.00%) 1 (8.33%) 
1 system 4 (33.33%) 3 (25.00%) 
Missing 0 (0.00%) 0 (0.00%) 
Total 12 (100.00%) 12 (100.00%) 
Number of Steps in Pathway 
Pathway is short (only one or two steps between intervention 
and outcomes), direct, and linear 4 (33.33%) 5 (41.67%) 
Pathway is longer (three or more steps between intervention 
and outcomes) but still linear 3 (25.00%) 3 (25.00%) 
Non-linear (including the potential for more than one provider) 1 (8.33%) 1 (8.33%) 
Variable steps, long pathway, multiple providers 4 (33.33%) 3 (25.00%) 



 

 
26 

Missing 0 (0.00%) 0 (0.00%) 
Total 12 (100.00%) 12 (100.00%) 
Number of Clinics   
4 or more clinics 10 (83.33%) 9 (75.00%) 
3 clinics 0 (0.00%) 0 (0.00%) 
2 clinics 1 (8.33%) 0 (0.00%) 
1 clinic 1 (8.33%) 1 (8.33%) 
Missing 0 (0.00%) 2 (16.67%) 
Total 12 (100.00%) 12 (100.00%) 
Dependency on Setting 
Not dependent on setting (could be delivered in any setting) 1 (8.33%) 2 (16.67%) 
Minimally dependent on setting (could be delivered in low 
resource setting) 4 (33.33%) 4 (33.33%) 
Moderately dependent on setting 5 (41.67%) 5 (41.67%) 
Largely dependent on setting (could only be delivered in a high 
resource setting) 2 (16.67%) 1 (8.33%) 
Missing 0 (0.00%) 0 (0.00%) 
Total 12 (100.00%) 12 (100.00%) 
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Table 2.4: Total adaptations by domain 

 Pain Non-Pain  
Domain M SD n M SD n p (95%) 
Workflow 2.42 1.38 12 1.58 1.24 12 0.134 
Training Demand 0.83 0.58 12 0.75 0.45 12 0.698 
Intervention Components 1.00 1.13 12 0.67 0.65 12 0.385 
Number of Health 
Systems/Clinics 2.92 1.44 12 2.92 1.31 12 1.000 
Number of Steps in Pathway 2.42 1.31 12 2.17 1.27 12 0.640 
Changed Setting 3.58 0.99 12 3.50 1.168 12 0.850 
 

Table 2.5: Total number of adaptations by domain for both types of trials 

Domain M SD n SEM Mdn Min Max 

Workflow 2.00 1.35 24 0.28 2 0 5 

Training Demand 0.79 0.51 24 0.1 1 0 2 

Intervention Components 0.83 0.92 24 0.19 1 0 4 
Number of Health 
Systems/Clinics 

2.29 1.27 24 0.26 2 1 4 

Number of Steps in Pathway 2.92 1.35 24 0.28 4 1 4 

Changed Setting 3.54 1.06 24 0.22 4 1 4 
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Figure 2.1: Overall complexity and adaptations by domains for pain trials vs non-
pain trials 
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Chapter 3. Clinically Relevant Contextual Factors for 
Enrolling Patients in a Pain Intervention Across Multiple 
Health Care Centers 

3.1 Introduction 

Low back pain (LBP) poses a significant public health challenge worldwide with 

a prevalence estimated to affect up to 20% of the global population27. Beyond its public 

health impact, LBP imposes substantial financial burdens with costs associated with 

medical treatments, disability compensation, and lost productivity reaching billions of 

dollars annually28. In response to these challenges, due to their efficacy, safety, and 

potential to mitigate the risks associated with pharmacotherapy, clinical guidelines 

recommend non-pharmacologic interventions as first-line treatments for LBP 13. Non-

pharmacologic interventions encompass diverse modalities like physical therapy, 

exercise, cognitive-behavioral therapy, and mindfulness-based practices to address both 

physical and psychosocial dimensions of pain11. Despite growing recognition of their 

effectiveness, adoption of non-pharmacologic interventions in routine clinical practice 

remains a notable challenge for many health systems, underscoring the need for further 

research to optimize delivery methods and enhance accessibility for patients with 

LBP21,29. 

One key barrier lies in the difficulty of implementing multistep, multimodal 

interventions within healthcare systems that operate with time, resource, and 

reimbursement constraints30. Additionally, the heterogeneity of LBP presentations and 

diverse needs of patients often require tailored interventions, yet evidence-based 



 

 
30 

strategies for optimal implementation of these types of interventions remain scarce. 

Furthermore, healthcare providers may lack sufficient training or resources to deliver 

these interventions effectively, leading to variations in practice and potentially 

contributing to suboptimal outcomes for patients3,15. Addressing these challenges requires 

a concerted effort to develop and disseminate standardized implementation protocols that 

address documented barriers and facilitators to implementation success. 

One promising approach to better understand implementation of non-

pharmacologic interventions is through contextual analysis31,32. Contextual analysis 

involves comprehensively mapping qualitative and quantitative data about the 

intervention implementation environment6. This data may include information about 

social, organizational, and environmental implementation influences at multiple levels of 

the healthcare system33. Contextual analyses offer valuable insights about the interplay 

between intervention delivery and the healthcare system by illuminating contextual 

factors that influence implementation success or failure34. Studies across various 

healthcare domains have demonstrated the utility of contextual analysis in identifying key 

implementation determinants and informing the development of tailored strategies to 

optimize implementation outcomes35,36. Examples of how contextual analyses have been 

used include a wide range of settings and interventions such as HIV testing in primary 

care, buprenorphine initiation for patients with opioid use disorder in the emergency 

department, and advance care planning in nursing homes37.  

One specific approach that holds promise for studying implementation of non-

pharmacologic interventions is the Basel Approach for Contextual Analysis 
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(BANANA)6. The Basel Approach provides a structured yet flexible framework for 

systematically analyzing context and guides researchers throughout a project’s life cycle 

on how to use findings from the contextual analysis to inform subsequent phases of the 

project. Applied to the study of non-pharmacological interventions, BANANA may 

enable researchers to explore how factors such as organizational culture, provider 

attitudes, and patient preferences shape the adoption and delivery of these interventions 

within diverse healthcare settings. By systematically mapping relevant contextual factors, 

researchers and practitioners can identify modifiable implementation challenges that may 

allow for targeted strategies to optimize uptake and sustainability of non-pharmacologic 

interventions. 

This contextual analysis is part of a larger health system embedded pragmatic 

clinical trial that is studying the effectiveness of two different care pathways for low back 

pain38. Embedded trials provide a unique vehicle for contextual analyses as they are 

attempting to deliver a new type of care within real-world clinic settings. Using the 

BANANA approach, we characterized clinically relevant factors for enrolling patients in 

care pathways across multiple health care centers by 1) identifying factors that are 

associated with successful patient enrollment and 2) categorizing barriers and facilitators 

to successful patient enrollment from a provider perspective. Findings from this 

contextual analysis may help to guide future non-pharmacologic care pathway design, 

inform decisions on implementation approaches, and provide insights into the 

interpretation of effectiveness results. 
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3.2 Methods 

3.2.1 Data Source 

Data for this investigation come from the Improving Veteran Access to Integrated 

Management of Back Pain (AIM-Back) Trial, an embedded pragmatic trial conducted at 

17 primary care clinics within the VA Healthcare System38. AIM-Back is a cluster 

randomized pragmatic trial that is comparing the effectiveness of two LBP care pathways 

initiated in the primary care setting: a sequenced care pathway that integrates in-person 

physical therapy with psychologically informed treatment via telehealth and a care 

management pathway that uses a pain navigator to facilitate patient access to non-

pharmacologic pain treatments. Individual informed consent was not required for patients 

to participate in the AIM-Back pathways, as these were deemed non-research activities. 

The clinicaltrials.gov ID is NCT04411420. 

AIM-Back takes place in 17 VA primary care clinics, with clinics randomized to 

each care pathway. Eligibility criteria included individuals must be ≥18 years old and 

referred to AIM-Back by a participating provider. Figure 3.1 shows an overview of the 

steps of the sequenced care pathway. For this pathway, referred Veterans start Phase 1 

with in-person care delivered by a physical therapist plus weekly physical activity 

training via telehealth. Phase 2 begins at 6 weeks with a return visit to their physical 

therapist and risk stratification using a self-reported screening tool to determine the need 

for psychologically informed treatment. Veterans who are low risk for continued LBP 



 

 
33 

disability transition to home based activity while Veterans who are medium or high risk 

receive 6 weeks of psychologically informed practice through telehealth. Figure 3.2 

shows the navigator pathway. For this pathway, Veterans are referred to their clinic’s 

pain navigator during a visit for LBP with their primary care provider. During a phone or 

video call, the pain navigator educates the patient about resources available for care, 

identifies patient preferences for non-pharmacologic approaches, and facilitates access to 

services. 

Information about clinically relevant contextual factors (e.g. medical center type, 

number of referring providers, staff turnover, etc.) was prospectively captured throughout 

the trial process (5/2020-5/2024) by AIM-Back implementation team members to 

enhance the implementation process.  This data was collected to track variations in 

implementation. More detailed descriptions of these pathways are located in the AIM-

Back trial protocol paper, as well as a description of our stakeholder engagement process, 

and use of the sequenced care pathway38–40.  

3.2.2 Basel Approach for Contextual Analysis 

Our contextual analysis was guided by the Basel Approach for Contextual 

Analysis (BANANA). BANANA was developed as a way to help implementation teams 

and researchers plan, execute, and describe contextual factors as new interventions are 

being implemented to inform future intervention development and match implementation 

strategies6. The BANANA method is comprised of six components that can be carried out 

sequentially or concurrently. For our contextual analysis, the components included: (1) 
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choose a theory, model, or framework  to guide the contextual analysis (2) use empirical 

evidence derived from primary and/or secondary data to identify relevant contextual 

factors; (3) involve partners throughout the contextual analysis; (4) choose a study design 

to assess context; (5) determine contextual factors’ relevance to implementation 

strategies/outcomes and intervention co-design; and (6) report findings of contextual 

analysis6. Figure 3.3 shows the specific components that were used for this contextual 

analysis. 

3.2.3 Data analysis 

Using the Basel Approach for Contextual Analysis, we analyzed 10 contextual 

factors across 17 different sites (e.g., number of navigators, number of referring 

providers, rural versus urban medical center, etc.)6 using parallel qualitative and 

quantitative methods to evaluate context alongside enrollment outcomes. The choice of 

the 10 contextual factors originated from Component 2 of the BANANA approach where 

empirical evidence derived from primary and/or secondary data is used to identify 

potentially relevant factors. For our analysis, we chose factors that were based on the trial 

implementation team’s prior experience on patient enrollment drivers, as well as a 

literature search on patient enrollment within embedded pragmatic trials41,42. Some 

factors were the same across both pathways, however, each pathway did have some 

pathway-specific factors that we were interested in exploring. For example, we chose to 

investigate the impact of telehealth participation and provider experience level in the 

sequenced care pathway and potential care options in the navigator pathway.  
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Qualitative data was obtained in parallel (i.e., independently) to quantitative 

contextual factor data through semi-structured, in-depth interviews with clinical pathway 

personnel from each pathway arm. In sampling for interviews, we gathered perspectives 

from both high and low referring primary care providers from each pathway (n=12) with 

geographical variation to ensure representation from clinic sites around the country. All 

interview participants were invited to participate by email. The interview guide was 

based on domains from the Consolidated Framework for Implementation Research 

(CFIR) and focused on clinical program implementation and organizational context33. 

CFIR was chosen to guide the interviews because of its systematic way of helping to 

identify multi-level barriers and facilitators to implementation. CFIR Respondents were 

asked about their organizational climate; the importance of the clinical pathways to their 

facility; key conditions for successful implementation at their facility; the impact of the 

clinical pathways on their workload; changes made to care delivery and content; barriers 

to implementation; satisfaction with the process; and recommended changes to the 

pathways. 

Participant interviews averaged 30 minutes in duration and 12 provider interviews 

from each clinical pathway were included in the analysis. They were audio-recorded but 

not transcribed, consistent with a rapid approach to qualitative analysis43,44. The study 

interviewer (CL), an experienced qualitative analyst, took notes during each interview 

and then rewatched each interview to complete the interview summary template. 

Templated summaries were created by organizing interview notes into a set of pre-

determined domains based on the interview guide. We then reduced the interview notes 
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to summarize the key points within each domain with a focus on referral determinants. 

When all interviews had been analyzed and templated summaries were completed, 

summary points were transferred into a matrix for each pathway (i.e., respondents x 

domains). Using the matrix, analysts (LB, CB) developed summaries for each domain. 

Responses were coded at individual levels to develop macro-level summaries of relevant 

referral-based contextual factors that corresponded with each question domain. 

Qualitative description was used to describe the experiences of the participants who were 

involved in the implementation process. Qualitative description is an appropriate 

methodology for this investigation as it seeks “to understand a phenomenon, a process, or 

the perspectives and worldviews of the people involved”45. 

The main outcome for our analysis was time (in months) to the minimum number 

of patients enrolled in the AIM-Back program as measured two ways 1) by days from 

initial site training to first patient enrolled and 2) time to minimum enrollment (n=65) 

from initial site training. Contextual factors for both pathways include clinic type, 

number of referring providers, number of referring providers trained, first site visit 

impact, and staff turnover. Contextual factors specific to the navigator pathway were 

navigator discipline, number of navigators, and number of care options available. For the 

sequenced care pathway, specific factors included physical therapist experience level and 

percent of care provided via telehealth. Correlations between contextual factors were 

measured using Pearson’s correlation coefficient with a priori cutoffs chosen to report 

moderate or strong associations only due to sample size. All statistical analyses were 

done using JMP statistical software. 
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3.3 Results 

3.3.1 Quantitative Analysis 

Tables 3.1 and 3.2 show the contextual factors that were analyzed for each of the 

two pathways. For the navigator pathway (Table 3.1), there were nine sites that 

implemented the navigator program. Six of the navigator sites were sites within large 

medical centers and the remaining three sites were all smaller community-based 

outpatient clinics. The most common navigator discipline was physical therapist (n=6) 

followed by nurses (n=3) and the average number of navigators per site was 2.2 with 

some navigator teams representing different disciplines. These sites made it to their initial 

enrollment goal (n=65) at an average of 15.9 months with the fastest site taking 12 

months and the slowest site taking 24 months. Similarly, the average amount of time it 

took the navigator sites to enroll their first patient in the program was 17.2 days with the 

fastest site taking three days and the slowest site taking 37 days.  

For the sequenced care pathway (SCP) (Table 3.2), there were eight total sites 

who participated with only seven sites who made it to their initial enrollment goal. Clinic 

H never made it to their goal, but projections based on their average weekly enrollment 

rate estimated them reaching their goal at 38 months and this number was used in the 

analysis. The SCP sites made it to their goal at an average of 15.7 months with the fastest 

site reaching 65 patients at 3.5 months and the slowest site at 38 months (projected). The 

average amount of time it took the SCP sites to enroll their first patient in the program 

was 47.5 days with the fastest site taking 14 days and the two slowest sites taking 95 

days. Three of the SCP sites were medical centers and the other five sites were all 



 

 
38 

community-based outpatient clinics. The average number of physical therapists in this 

arm was two per site with an average experience level of 10.2 years.  

Figure 3.4 shows the distribution of time to 65 between the navigator arm and the 

sequenced care arm. The navigator arm has lower variability around an average of 15 

months while the sequenced care arm appears to have a higher variability. However, both 

pathways took just under 16 months to reach the minimum enrollment goal on average, 

but with considerable differences in variation of time to 65 participants. Several of the 

other contextual factors were investigated with correlations and found to have moderate 

to strong association. For example, the number of referring providers trained and the 

amount of time to initial enrollment in the SCP was negatively correlated at r= -0.72. 

Other variable pairs that showed a signal for significant correlation included initial 

enrollment time and time to 65 in the SCP (r=.68), as well as number of referring 

providers and initial enrollment (r=-.69). None of the contextual factors in the navigator 

arm were correlated. 

3.3.2 Qualitative Analysis 

Qualitative results are organized into 10 areas (plus Final Thoughts) that 

correspond with the CFIR domains from the interview guide. Table 3.3 shows key 

themes across both care pathways. 

1. Familiarity with clinical program: Navigator pathway 

Key themes: Provider’s Role, Referral Process, Key Resources, and Provider 

Knowledge 
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Providers saw their main role in AIM-Back was to refer patients to the program 

by using their clinical judgment with the overarching goal of ensuring Veterans received 

appropriate care for their low back pain. Providers generally understood the AIM-Back 

program and their role in referring patients, but some struggled with communication with 

the trial team and fully grasping how the program worked. Some reported that vital 

resources for the program included embedded referral forms and open communication 

channels with the AIM-Back team. Overall, providers liked how simple it was to refer 

patients to the program and liked that Veterans had access to different treatment options. 

Familiarity with clinical program: SCP pathway 

Key themes: Overview of AIM-Back, Provider Roles, Areas for Improvement 

SCP providers reported that AIM-Back’s primary goal was to assist Veterans with 

managing chronic low back pain through exercise and other behavioral therapies. 

Providers felt that they played an essential role in explaining the program to Veterans, 

placing consults, and evaluating patient responses to the program. Some providers 

expressed the need for more immediate responses from the AIM-Back team regarding 

patient referrals and better communication channels for receiving feedback on patient 

progress within the program. 

2. Preparation to refer patients to program: Navigator pathway 

Key themes: Provider Comfort, Holistic Approach, Challenges with Referrals 

Providers reported different levels of readiness, but overall, most providers stated 

they felt comfortable with referring patients with low back pain to AIM-Back. Some 

providers liked the program's comprehensive approach to pain care and the range of 
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treatments offered, such as chiropractic care and acupuncture. Some providers reported 

difficulties with referring patients, mainly due to patient reluctance, especially among 

older Veterans and those less comfortable with technology. Some providers were also 

unsure about how AIM-Back managed patient records and completed reports. 

Preparation to refer patients to program: SCP pathway 

Key themes: Provider Comfort, Challenges with Specific Patient Demographics, 

Importance of Feedback 

Providers generally felt comfortable referring patients to AIM-Back and found the 

referral process straightforward, however, some providers faced challenges with referring 

specific demographics, such as older patients or Veterans who preferred hands-on or 

local visits over remote consultations. Multiple providers emphasized the significance of 

feedback on the referral process. They suggested that patient feedback could drive future 

referrals and highlighted the importance of receiving timely patient input to gather real-

time information to improve the program. 

3. Belief about effectiveness of clinical program: Navigator pathway 

Key themes: Holistic Pain Management, Recognition of Potential, Beneficial 

Centralized Process 

Providers report that they favored a holistic approach to managing pain and were 

willing to consider non-medication options. While some providers were unsure about 

AIM-Back's specifics, many acknowledged its potential effectiveness in offering 

coordinated, multidisciplinary care and saw AIM-Back as a potential solution for 

addressing specific back pain issues and offering alternative modalities beyond 
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medication. AIM-Back's centralized process was viewed positively by both patients and 

providers and is seen as offering a streamlined approach to exploring treatment options. 

Belief about effectiveness of clinical program: SCP pathway 

Key themes: Complementary Role of AIM-Back, Value of Patient Feedback, 

Desire for Enhanced Integration 

Providers generally expressed satisfaction with AIM-Back and viewed it as a 

complement to regular physical therapy and a way to expand back pain management 

options. Although limited, patient feedback is considered valuable for assessing program 

effectiveness and addressing individual needs. There was also a desire for more seamless 

integration of AIM-Back into referring providers' notes to provide timely information on 

patient progress and outcomes. Additionally, improved accessibility to timely program 

provider follow-ups and face-to-face interactions were seen as potential factors for 

enhancing patient engagement and program success, particularly if AIM-Back were 

available locally for easier referral and participation. 

4. Referring to this clinical program vs other programs: Navigator pathway 

Key themes: Simplicity of Referral, Referral Considerations, Patient Suitability 

Providers appreciate the simplicity and efficiency of the referral process to AIM-

Back. They considered various factors when determining suitability for AIM-Back 

referral, including chronicity of back pain, willingness to try alternative treatments, and 

absence of major surgical needs. Patients who may not be suitable for AIM-Back 

included those with acute pain, those on long-term opioid medication, or patients who are 

resistant to alternative therapies. 
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Referring to this clinical program vs other programs: SCP pathway 

Key themes: Ease of Referral Process, Criteria for Good Candidates, Challenges 

with Certain Patient Demographics 

Multiple providers found the AIM-Back referral process straightforward and less 

complicated compared to other consults. They appreciated the streamlined approach and 

shorter consultation time. Providers noted that good candidates for AIM-Back tended to 

be younger with less complicated pain, an absence of psychological issues, and a high 

level of motivation for a program like AIM-Back. Providers reported that poor matches 

for AIM-Back referrals include older Veterans, individuals who are less technologically 

savvy, those with more complicated pain and/or psychological issues, and those who 

require more in-person accountability. 

5. Feedback from patients: Navigator pathway 

Key themes: Importance of Feedback, How Providers Use Feedback 

Multiple providers stressed the importance of patient feedback in assessing 

effectiveness of care and identifying areas for improvement. Providers use patient 

feedback to inform referral decisions, share testimonials with colleagues, and adapt clinic 

practices based on patient experiences. Despite some providers not yet receiving patient 

feedback, there was a consensus on the importance of patient input in evaluating program 

effectiveness and refining referral practices. 

Feedback from patients: SCP pathway 

Key themes: Importance of Feedback, Variability in Patient Responses, Desire for 

More Feedback 
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Several providers mentioned the significance of patient feedback in evaluating the 

effectiveness of programs like AIM-Back. Patient responses to AIM-back varied, with 

some expressing positive experiences and others reporting minimal changes in pain. 

Multiple providers expressed a desire for more feedback from AIM-Back and patients to 

gauge program effectiveness and to better understand the patient experience. 

6. Priority of referring to this clinical program: Navigator pathway 

Key themes: Influence of Clinic Dynamics, Leadership Support Drives 

Engagement, Variability in Priorities 

Clinic and site dynamics impacted AIM-Back referral rates and engagement with 

factors like staff shortages and overwhelming caseloads affecting participation. 

Encouragement and support from site directors and leadership can influence provider 

engagement and program visibility within the clinic. Site-wide priorities and engagement 

varied, with some providers feeling uncertain about the program's status and 

effectiveness within their clinic. Regular communication, such as weekly emails, served 

as a reminder for providers to refer patients to AIM-Back and keeps the program on their 

radar for potential referrals. 

Priority of referring to this clinical program: SCP pathway 

Key themes: Variability in Engagement, Factors Influencing Referral Decisions, 

Role of Patient Preferences and Education 

Providers varied in their engagement with AIM-Back, with some considering it a 

priority and actively referring patients, while others were less inclined to use it as a 

primary referral option. The decision to refer often depended on individual provider 
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preferences and the perceived importance of non-pharmacologic options in pain 

management. Regular emails and reminders about the program served as motivators for 

some providers to consider AIM-Back as a treatment option. Patient preference played an 

important role in referral decisions, with providers considering it a priority alongside 

their own clinical judgment and clinic protocols. Some providers noted the importance of 

educating veterans about AIM-Back to further increase participation. 

7. Adjustments to clinical program needed: Navigator pathway 

Key themes: Support for New Providers, Strategies for Program Awareness, 

Enhancing Visibility 

New providers may require refresher meetings to ensure they remember to use 

AIM-Back, especially with the availability of additional options like physical therapy and 

Whole Health programs. Strategies to increase program awareness include multiple 

exposures, highlighting AIM-Back on the consult tab, and regular follow-up meetings 

with providers. Improving visibility of AIM-Back through hands-on materials like 

brochures could also optimize the referral process and bridge the gap between referrals 

and enrollments. 

Adjustments to clinical program needed: SCP pathway 

Key themes: Provider Engagement, Improvement Suggestions 

Efforts to engage providers more effectively were mentioned by multiple 

providers including strategies like implementing reminders for referrals without 

overwhelming providers, and involving site leadership to support and re-engage if 

referrals are lacking. Multiple providers mentioned suggestions to improve education and 
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resources for both providers and patients. Some specific suggestions include providing 

clearer information on consult orders and offering mini speeches for providers to explain 

the program to patients. 

8. Organization culture impact on implementation: Navigator pathway 

Key themes: Cultural Shifts, Organization Support, Uniqueness of Program 

Multiple providers mentioned a general observance of a cultural shift towards 

prescribing fewer opioids and a more open culture conducive to adopting programs like 

AIM-Back within the organization. There were efforts from supervisors towards 

increasing AIM-Back referrals which seemed to indicate an alignment with 

organizational goals and values. AIM-Back is recognized as a unique program within the 

VA system and seems to reflect the organization's ongoing commitment to improving 

pain management practices. 

Organization culture impact on implementation: SCP pathway 

Key themes: Integrative Pain Management, Patient Preferences, Logistical 

Considerations 

Multiple providers mentioned the VA’s emphasis on an integrative approach to 

pain management and utilizing programs like the AIM-Back as part of a broader strategy. 

Patients exhibit varying preferences regarding treatments for mental and behavioral 

health with some favoring non-medication options. Some logistical challenges were 

mentioned such as patient reluctance to travel long distances for treatment and 

preferences for face-to-face interactions over virtual visits. Administrative buy-in is 
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important for ensuring provider awareness and patient access to programs like AIM-

Back. 

9. Clinical program’s fit with existing processes: Navigator pathway 

Key themes: Workflow Integration, Increasing Patient Awareness, Ease of 

Integration 

Providers found AIM-Back fits well into their workflow with the consultation 

process being straightforward. A few providers emphasized the need for patient 

awareness and engagement, such as having brochures in the lobby for patients to read 

while waiting. Some providers found it simple to integrate AIM-Back discussions into 

post-exam treatment discussions. 

Clinical program’s fit with existing processes: SCP pathway 

Key themes: Convenience of Process, Patient Engagement, Treatment Preferences 

The consultation process was described as convenient and seamless, with minimal 

additional work required compared to other consultations. Multiple providers emphasized 

the importance of patient engagement for program buy-in.  One provider mentioned that 

patient treatment preferences tend to lean towards options that facilitate returning to work 

and include education on ergonomics and lifestyle changes. One provider mentioned it 

would be helpful for providers to have more built-in time to explain the program so that 

patients might have better buy-in. 

10. Feedback from clinical program team regarding participation: Navigator pathway 

Key themes: Appreciation for Updates, Time Challenges, Need for Detailed 

Feedback 
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Reports and updates about referrals and participation were appreciated, but some 

providers thought they lacked detailed feedback on patient outcomes or reasons for 

patient not being enrolled in program. Providers may not always have the time to fully 

engage with AIM-Back materials or read in-depth emails due to clinic busyness. 

Feedback from clinical program team regarding participation: SCP pathway 

Key themes: Interest in Understanding Referral Process, Desire for Data, 

Engagement with Trial Team 

Multiple providers stated that they were interested in understanding the referral 

process better, including where potential drop-offs (e.g., referral to enrollment) occur. 

Some providers expressed interest in receiving program survey data from participants to 

further inform their referrals. Providers mentioned engaging with the AIM-Back team 

through various communication channels, including site visits, emails, and newsletters 

and they appreciate these avenues to keep their engagement with referring to the 

program. 

11. Final thoughts: Navigator pathway 

Key themes: Positive Program Reception, Challenges and Impacts on Referrals, 

Suggestions for Improvement 

Providers generally viewed AIM-Back favorably, recognizing its potential 

benefits in pain management and holistic care. Some providers noted challenges, such as 

slow adoption rates or reluctance from patients to participate which can impact referral 

patterns. Suggestions to improve included additional training sessions, clearer 

communication, and the need for champions within the organization. Several providers 
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also mentioned the importance of feedback and program evaluation to better understand 

patient experiences and to accurately assess AIM-Back’s impact. 

Final thoughts: SCP pathway 

Key themes: Process Appreciation, Positive Feedback, Recognition of Program 

Impact 

Providers appreciated the program's ease of use and its seamless integration into 

daily practice. However, there was a desire for more feedback about program evaluation 

to determine its effectiveness and impact on patient outcomes like reduced emergency 

room visits and decreased medication usage. Overall, providers gave positive feedback 

about AIM-Back and recognize its effectiveness in managing back pain. Multiple 

providers praised the program's impact and the efforts of the AIM-Back team and express 

hope for its continued availability and success. 

3.4 Discussion 

Contextual analyses provide insight into the interplay between intervention 

delivery and a healthcare setting with the goal of illuminating contextual factors that 

influence implementation success. Our quantitative analysis offers important insights 

about the impact of different contextual factors on the referral processes of two different 

pathways for low back pain care. Even though both pathways made it to their minimum 

enrollment goals (n=65) in just under 16 months, the sequenced care sites had notably 

more variability in time to reaching this goal.  This wide distribution could be because the 

sequenced care referral steps are more linear in that each step is dependent on the final 
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step of reaching one type of provider (e.g. physical therapist) versus the navigator referral 

process has more provider types to choose from (e.g. physical therapy, chiropractor, 

acupuncture, etc.) thus potentially eliminating referral bottlenecks. This linearity of the 

sequenced care referral process could also explain the longer amount of time to initial 

patient enrollment over the navigator pathway. Additional variation could also be 

explained by the qualitative data that mentions occasional Veteran preference for 

telehealth, resistance to behaviorally informed care, or Veteran technological hesitancy. 

Another possible explanation for the increased variability in sequenced care could be due 

to staff turnover since this was slightly higher in the sequenced care pathway (n=6 vs 

n=4).  

When looking at the correlations of contextual factors in both pathways, the 

relationship between number of referring providers trained and time to initial enrollment 

was highly correlated in the SCP pathway only. This could be due to the perceived 

“comfort” with a clinical pathway like sequenced care that uses familiar processes and 

interventions (i.e. physical therapy) versus the navigator pathway that uses a new role and 

clinical processes that are potentially less familiar to referring providers. Interestingly, 

the number of referring providers trained and time to minimum enrollment were not 

correlated in either pathway. These findings could be explained by the qualitative 

findings that mentioned the importance of keeping the AIM-Back program top of mind 

for providers by continuing to remind them of the program through clinical reminders in 

the electronic healthcare record, real-time feedback from patients, and hands-on program 

materials like brochures. Similarly, the number of referring providers and time to initial 
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enrollment approached significance in the SCP, but number of referring providers seemed 

to have no impact on initial enrollment in the navigator arm. These findings align with 

qualitative findings from the navigator pathway that mention factors like staff shortages, 

overwhelming caseloads, and clinic busyness from the “Priority of referring to this 

clinical program” domain that could have impacted referral rates. Whereas, in the same 

domain from the SCP, referring providers focused on factors like provider preferences, 

perceived importance of non-pharmacologic pain management, and Veteran preferences 

when thinking about referring to AIM-Back. 

While multiple providers from both pathways mentioned their appreciation for the 

ease of the referral process to AIM-Back, there were several recommendations on how it 

could be improved. For example, both sets of providers, regardless of pathway, 

highlighted the importance of receiving timely patient feedback such as their experience 

with the care pathways or progress with their pain for aiding future referrals. This theme 

of receiving timely patient feedback is important not just in guiding future referrals, but 

contributes to healthcare quality improvement overall46. Gathering real-time patient 

feedback about their experiences with a program, intervention, or provider goes beyond a 

generic global patient satisfaction rating and reveals important patient-level insights and 

preferences which are the foundation of patient centered care47. As these authors and our 

qualitative findings reveal, simply gathering patient feedback is not enough. There must 

be a process in place to communicate patient feedback data to healthcare teams to make a 

difference in care delivery46. 
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Our findings could help to inform future investigations of non-pharmacologic 

interventions by highlighting potential implementation-related issues, specifically with 

referral patterns. For example, the TARGET trial investigated the effectiveness of a 

specific non-pharmacologic intervention (e.g. psychologically informed physical therapy-

PIPT) for patients with chronic low back pain48. The intervention included electronic 

health record alerts to initiate referrals for PIPT. However, despite creating an automated 

process of identifying appropriate patients and generating referrals for PIPT, only half of 

the patients received a referral which was far below expectations of the study team and 

their research partners48. Similarly, in another randomized controlled trial to investigate 

the effectiveness of non-pharmacologic care for low back pain in Danish primary care, 

they had significant issues with getting patients referred to physical therapy49. The study 

team extended the recruitment period and added clinician types to refer to the study, but 

still only managed to recruit half of the intended patients49. Neither of these studies 

mention gathering patient experience feedback as a potential implementation tool. The 

TARGET Trial relied on automated alerts while the Danish trial relied on study team 

visits and reimbursement to encourage referrals, all of which may have been aided by a 

patient experience feedback mechanism.   

While our study provides valuable insights into important contextual impacts, it is 

not without limitations. The focus on VA clinics may limit the generalizability of our 

findings to other healthcare settings. Additionally, the chosen quantitative measures may 

overlook nuanced aspects of program implementation and different contextual measures 

like “readiness to change” may provide a more comprehensive picture of provider 
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experiences. Similarly, the outcome measure of “time to minimum enrollment” as a 

measure of implementation feasibility may not translate into a meaningful clinical 

outcome. While our qualitative analysis provides valuable information about provider 

perspectives and referral patterns in the VA, the setting may limit generalizability due to 

the higher prevalence of high impact chronic pain in the Veteran population and our 

sample may not capture the full range of provider experiences. Future research should 

explore referral influences in diverse healthcare settings to enhance the transferability of 

findings. 

Additionally, there may be important differences between implementing an 

intervention as a clinical program versus as an embedded pragmatic trial. While both 

approaches aim to evaluate the effectiveness of an intervention, they differ significantly 

in their execution and implications. Implementing an intervention as a clinical program 

involves integrating it into routine practice, allowing for real-world implementation with 

all its inherent complexities and variations. This approach offers the advantage of directly 

impacting patient care and outcomes within the clinical setting, potentially leading to 

more immediate benefits for patients. However, conducting an intervention as an 

embedded pragmatic trial offers its own set of advantages and disadvantages. On the 

positive side, it allows for rigorous evaluation of the intervention's effectiveness while 

maintaining the integrity of real-world clinical practice. By embedding the trial within 

existing healthcare systems, researchers can assess how the intervention performs in 

diverse clinical settings and patient populations and potentially enhancing the 
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generalizability of findings. Additionally, pragmatic trials can provide valuable insights 

into the feasibility and scalability of implementing the intervention on a larger scale. 

Building on our findings, future research should continue to explore specific 

processes underlying referrals to non-pharmacologic pain interventions. The variability in 

enrollment times and the correlations between certain contextual factors underscore the 

need for tailored implementation strategies to optimize program success. Providers' 

perceptions of program effectiveness and ease of referral play a crucial role in shaping 

patient engagement and program utilization. The identified challenges, such as patient 

reluctance and logistical barriers, emphasize the importance of addressing provider 

concerns and streamlining referral processes. 

3.5 Conclusion 

Contextual analyses are rarely conducted within real world settings and are 

seldom used to inform trials or interventions when partnered with health care systems. 

This contextual analysis provides key insights into the influence of contextual factors on 

referral processes for low back pain care within an embedded pragmatic trial. While both 

pathways achieved their enrollment goals within a similar timeframe, there was much 

higher variability in the SCP pathway.  Also, there were several differences in 

relationships of contextual factors between the two pathways, highlighting the 

importance of using tailored implementation strategies in future studies. Our qualitative 

findings emphasize the significance of ongoing provider engagement and communication 

in enhancing referral processes. Additionally, beliefs about program effectiveness and 
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referral priorities underscore the need for targeted educational interventions and provider 

training to optimize program adoption. 

Based on these findings, several recommendations emerge for enhancing program 

implementation and provider engagement: 

1. Tailor implementation strategies to fit the specific intervention and its delivery 

method to enhance overall success. 

2. Customize communication strategies to meet the unique needs of referring 

providers to ensure effective information exchange. 

3. Emphasize program effectiveness and ease of referral to increase provider 

engagement and encourage greater utilization of clinical pathways. 

These recommendations are aimed at optimizing program implementation and 

fostering stronger engagement with referring providers. 
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Figure 3.1: Sequenced care pathway 
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Figure 3.2: Navigator pathway 
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Figure 3.3: Components of the Basel Approach for Contextual Analysis for this study 
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Table 3.1: Contextual factors for navigator pathway 
Clinic 
ID 

Time to 
65 (mos) 

Initial 
enrollme
nt (days) 

Clinic type Nav Discipline # of 
Nav 

# of 
referring 
PACT 
teams 

# of 
providers 
trained 

# of 
referring 
providers 

# of 
care 
options 

First site 
visit 
impact 

Staff 
turnover 

A 12 3 MC PT, RN, Chiro 4 14 25 19 11 133% 1 

B 12 8 MC PT 1 5 18 16 12 567% 0 

C 12.5 18 MC Nurse 2 7 69 46 14 0% 1 

D 14 34 MC PT 1 12 27 16 10 200% 0 

E 15 37 CBOC 
(urban) 

PT 2 1 9 7 12 N/A 1 

F 16 10 CBOC 
(rural) 

PT, MD 2 2 10 7 13 550% 0 

G 16 29 MC PT 3 3 19 14 10 145% 0 

H 22 9 CBOC 
(rural) 

Nurse, WH 
coach 

4 1 6 7 11 1500% 1 

I 24 7 MC OT 1 3 17 14 10 400% 0 

 
MC=Medical Center 
CBOC=Community Based Outpatient Clinic 
PT=Physical Therapist 
RN=Registered Nurse 
Chiro=Chiropractor 
WH=Whole Health 
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Table 3.2: Contextual factors for sequenced care pathway 
Clinic 
ID 

Time to 65 
(mos) 

Initial 
enrollment 
(days) 

Clinic type % telehealth # PTs in SCP PT 
experience 
(years) 

# of referring 
providers 
trained 

# of 
referring 
providers 

First site 
visit 
impact 

Staff  
turnover 

A 3.5 35 CBOC-urban 100% 2 38 13 12 N/A 1 

B 4 35 MC 50% 6 8.2 20 15 N/A 1 

C 6.5 21 CBOC-urban 0% 3 5 17 17 N/A 0 

D 10.5 14 MC 0% 1 4 12 9 1367% 1 

E 19.5 95 CBOC-rural 10% 1 1 4 4 600% 0 

F 20 60 CBOC-rural 100% 1 9 5 5 300% 1 

G 23.5 25 MC 50% 1 14 22 21 350% 0 

H 38 95 CBOC-rural 40% 1 3 9 8 300% 2 

 
MC=Medical Center 
CBOC=Community Based Outpatient Clinic
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Figure 3.4: Distribution of time to 65 between two arms  
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Table 3.3: Key themes across both care pathways 
Provider's Role Providers recognize their role in referring patients to AIM-Back but may struggle with 

communication and understanding the program's specifics, highlighting the need for 
clearer communication channels and provider education. 

Referral Process and Resources Providers appreciate the simplicity of the referral process and value embedded referral 
forms and open communication channels with the AIM-Back trial team. 

Challenges with Referrals Providers generally feel comfortable referring patients to AIM-Back but may face 
challenges with specific patient demographics or understanding how AIM-Back 
manages data. 

Belief in Holistic Approach Providers believe in the potential effectiveness of AIM-Back in offering coordinated 
care and favor its holistic approach to pain management. 

Comparison with Other Programs Providers find AIM-Back's referral process straightforward compared to other programs 
and appreciate its streamlined approach and shorter consultation time. 

Importance of Patient Feedback Providers emphasize the importance of patient feedback in evaluating program 
effectiveness and desire more feedback to gauge program effectiveness and understand 
the patient experience. 

Impact of Culture AIM-Back seems to fit within the organization's culture with its emphasis on integrative 
pain management. 

Fit with Existing Processes AIM-Back fits well into providers' workflow, and they appreciate its convenience and 
seamless integration into existing processes. 

Desire for Detailed Feedback and 
Data 

Providers appreciate updates about referrals but desire more detailed feedback on 
patient outcomes and reasons for non-enrollment in the program. 

How to Improve Providers generally view AIM-Back favorably and recognize its potential benefits but 
suggest improvements such as additional training sessions, clearer communication, and 
the need for champions within the organization. 
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Chapter 4. Anticipated Feasibility, Acceptability, and 
Appropriateness of Implementing Nurse-Led Cognitive 
Behavioral Therapy for Pain in Cancer Centers: A Mixed-
Methods Approach 

4.1 Introduction 

Patients with cancer consistently rate pain among their most prevalent and 

distressing symptoms50,51. When not adequately managed, cancer-related pain can cause 

anxiety and emotional distress50,51, lead to avoidable emergency department visits and 

hospitalizations52,53, interrupt life-saving or life-prolonging treatment54, and impair 

quality of life (QoL)51,55. Opioid therapy continues to be a mainstay of cancer-related 

pain management; however, potentially more effective, and safer approaches to managing 

pain integrate evidence-based behavioral interventions alongside pain medications56. 

Based on a recent systematic review, patients with opioid-treated cancer or non-cancer 

pain who also participated in behavioral interventions—particularly interventions using a 

cognitive behavioral therapy (CBT) framework—experience greater improvements in 

pain outcomes and are more likely to reduce their opioid use57. Specific to cancer, in their 

2012 review, Gorin et al. concluded that the size and stability of the effects of CBT-based 

interventions on cancer pain outcomes are sufficient to warrant their systematic 

implementation in routine care58. Yet implementation of CBT for cancer pain has been 

extremely limited. 

One documented barrier to implementing CBT for cancer pain is the shortage of 

practitioners who are equipped to deliver it59. In most trials, practitioners delivering CBT 

for cancer pain have been expert pain therapists—typically PhD-level clinical 
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psychologists—who are not routinely available outside of the major cancer centers where 

CBT-based interventions for pain have been developed and tested59. Most patients with 

cancer are not treated in these major cancer centers but, rather, in community-based 

settings where access to clinical psychologists and masters-level behavioral health 

practitioners is limited60. Registered nurses (RNs) are a potentially underutilized resource 

in community-based cancer centers and may be well-positioned to deliver CBT for pain 

as nurses play a central role in pain management. Moreover, the oncology nursing 

profession emphasizes the importance of empowering patients to take an active role in 

managing their pain by providing them with education and counseling around pain self-

management behaviors (e.g., goal-setting and action plans, activity pacing and 

scheduling)61. Several studies conducted in cancer have tested nurse-led CBT-based 

interventions for pain and found reductions in pain intensity and psychological distress, 

as well as improvements in QoL and functioning 62–65.  

While nurse-led models of CBT for cancer pain appear to be effective, to our 

knowledge, no prior studies have explored their potential for real-world implementation. 

In this context, our study aimed to assess perceived feasibility and acceptability of and 

identify potential barriers to implementing nurse-led CBT for cancer pain from the 

perspective of outpatient oncology nurses. Our goal was to help inform the design of (1) 

feasible models of nurse-led CBT for cancer pain and (2) accompanying implementation 

strategies to overcome identified barriers and/or leverage facilitators.  
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4.2 Materials and Methods 

4.2.1 Study Design 

We used a convergent mixed-methods design, including a survey and semi-

structured interviews. Quantitative (survey) and qualitative (interview) data were 

collected and analyzed separately but during a similar timeframe. Results were integrated 

at the analysis and interpretation stage. This study was exempted from IRB approval by 

the Duke Health Institutional Review Board.  

4.2.2 Setting and Participants 

We recruited nurses from one health system comprised of an academic cancer 

center and two smaller cancer centers affiliated with community-based hospitals. All 

nurses currently practicing in an outpatient oncology clinic were eligible to participate. 

With support from local nursing leadership, a member of the study team (SG) invited 

eligible nurses to participate via email. Email invitations included a link to the survey, 

administered through REDCapTM66,67. If they did not respond to the initial email 

invitation, nurses received up to 3 email reminders.   

4.2.3 Quantitative Data Collection and Analysis 

Study investigators (DC, TS, DA) developed the survey to assess nurses’ 

familiarity with and current use of cognitive and behavioral pain management strategies. 

The survey also assessed nurses’ opinions about a specific evidence-based pain CBT 

protocol (described in more detail below) and anticipated barriers to/facilitators of its 

implementation in practice. These questions were based on select constructs from the 
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Consolidated Framework for Implementation Research (CFIR). Specific constructs 

included Intervention Characteristics—Complexity, Evidence; Outer Setting—Patient 

Needs and Resources, Policies and Incentives; Inner Setting—Compatibility, 

Implementation Climate; Characteristics of Individuals—Knowledge and Beliefs, 

Motivation. Questions about nurses’ familiarity with/current use of behavioral pain 

management strategies and their opinions about the pain CBT protocol used a 5-point 

Likert scale. Questions about anticipated barriers and facilitators were ‘select all that 

apply.’ Prior to finalizing the survey, we collected and integrated feedback from three 

practicing oncology nurses.  As part of the REDCapTM survey, nurses provided basic 

information about their demographic and professional characteristics, and indicated 

whether they were willing to be contacted about participating in a study interview. 

Descriptive statistics for nurse characteristics were calculated for all survey respondents. 

Counts and percentages of Likert scale responses were calculated and presented as tables 

and Likert plots. Frequencies of endorsed barriers/facilitators were expressed as 

percentages and visually summarized as bar plots. All statistical analyses were performed 

in R version 4.1.0. 

4.2.4 Qualitative Data Collection and Analysis 

Qualitative data were collected via semi-structured telephone or Zoom interviews 

with a subset of survey respondents who indicated they were willing to be contacted 

about an interview. In sampling for interviews, our goal was to maximize variation by 

practice setting (academic vs. community-based). As with the survey, nurses were invited 
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to participate by email. Similar to the survey, the interview guide was informed by select 

CFIR constructs. Questions focused on current pain management practices and the role of 

behavioral pain management strategies, perceived effectiveness of behavioral pain 

management strategies, feasibility and acceptability of having oncology nurses deliver 

the CBT protocol, and strategies that might support effective implementation. Interviews 

averaged 33 minutes in duration. They were audio-recorded but not transcribed, 

consistent with a rapid approach to qualitative analysis43,44,68. The study interviewer (SG), 

an experienced qualitative analyst, took notes during each interview. A second study 

team member and qualitative analyst (CO) listened to the interview recordings, made any 

needed additions or revisions to the notes, and created a templated summary for each 

interview. Creating a templated summary involved organizing notes into a set of pre-

determined domains based on the interview guide and reducing notes to summarize the 

key points within each domain. When all interviews and templated summaries were 

completed, summary points were transferred into a matrix (i.e., respondents x domains). 

Using the matrix, analysts (SG, CO, LB) developed summaries for each domain.  

4.2.5 CBT Protocol: Pain Coping Skills Training (PCST) 

PCST uses CBT principles to teach patients coping skills that can enhance their 

pain management. PCST was originally developed for patients with non-cancer pain69,70. 

The intervention has subsequently been adapted for and tested among patients with 

cancer71,72. In addition to including cancer-specific content, adaptations have included 
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condensing the protocol into fewer sessions and enabling delivery via videoconference. 

Figure 1 contains the description of the PCST protocol used in the survey and interview.  

4.3 Results 

4.3.1 Participant Characteristics 

Ninety-nine nurses participated in the survey (46% response rate) and 13 nurses 

participated in the follow-up interviews. Table 4.1 shows the professional characteristics 

of survey and interview participants. Most were female (89%), had a Bachelor of Science 

in nursing (BSN) degree (67%), and a nursing certification in oncology (51%). 

Additionally, most nurses worked in community-based settings (52%). 

4.3.1.1 Familiarity with and Current Use of Pain Self-Management Strategies 

On the survey, most nurses indicated that they were moderately or very familiar 

with four of the nine pain self-management strategies mentioned: advising patients about 

lifestyle changes (81%), using behavioral activation (63%), helping patients with 

problem-solving related to pain management (59%), and engaging patients in goal setting 

and action planning (53%). Nearly half were moderately or very familiar with teaching 

patients about skills like progressive muscle relaxation (49%) and attention diversion 

(49%). A similar percentage (49%) were moderately or very familiar with helping 

patients to cope with difficult emotions related to pain. In contrast, fewer than one-

quarter of nurses were moderately or very familiar with cognitive restructuring of 

catastrophic thinking related to pain (22%) and pain avoidance beliefs (23%). Slightly 

over half of the respondents were not familiar with cognitive restructuring strategies. A 
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Likert plot displaying information about nurses’ familiarity with pain self-management 

strategies is shown in Figure 4.2.  

Reported use of pain self-management strategies with patients (Figure 4.3) was 

low relative to familiarity ratings. For example, while 62% of nurses reporting being 

moderately or very familiar with behavioral activation, in practice, only 27% reported 

using this strategy with patients a moderate amount or a great deal. The pain self-

management strategy that nurses most often described as using with patients to a 

moderate or great extent was advising about lifestyle changes (48%).  

Interview responses likewise reflected limited use of pain self-management 

strategies in practice. Most nurses described the primary pain management strategy in 

their clinics was the use of pain medications; many also acknowledged that pain 

medications have limitations and recognized an opportunity to better attend to the 

psychosocial factors that contribute to pain. As one nurse described, “There’s a lot of 

emotions wrapped up in living with chronic pain and that’s really evident in our patient 

population. I think that we could do better at addressing the emotional needs of pain as 

well as the physical.” The same nurse went on to say, “I think that my patient population 

could definitely benefit from some thought- and emotion-centered work.” (N003)  

A few nurses described occasionally working with patients to use pain self-

management strategies like pleasant imagery or distraction in an informal or unstructured 

way, such as during a potentially distressing procedure (e.g., port placement). Nurses 

who did occasionally use these strategies were familiar with them from use in previous 
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professional positions or for their own self-management. For example, one nurse 

described skills she learned while working in a different clinical setting:  

In that situation there was a lot of painful dressing changes and things like that. 
[Another clinician] would come and just try to help the patients with guided 
imagery and such, and I would listen in a lot to what he was saying with the 
patients and that’s where I learned my tips – that, along with my psychology 
background. So there, I just try to talk about ‘what makes you happy?’ ‘where’s 
your happy place?’...I try to just use whatever tidbit I know about the patient or 
what physical things that they have – ‘hey, tell me about your [university] t-
shirt’.  (N007)  

 

4.3.1.2 Acceptability and Appropriateness of Nurse-Led PCST  

Overall, nurses had positive attitudes about PCST (Figure 4.4). On the survey, 

approximately 66% of nurses either agreed or strongly agreed that the intervention was 

appealing and 58% felt that delivering PCST would be personally rewarding. The 

majority (78%) thought PCST would benefit their patients. Those that were less sure of 

the benefit stated that patients may not be open to complementary therapies. In follow-up 

interviews, nurses reinforced that PCST and similar interventions could be beneficial for 

many patients in their clinics. Several suggested that PCST may be particularly helpful 

for patients experiencing chronic pain and anxiety. For example, as one nurse described:  

I think especially for patients who are experiencing longer term pain - cancer 
pain, oncology pain that’s not going to ever go away. I think that it can be very, 
very important, because most of it, I feel, is decreasing the anxiety around the 
pain. People who are afraid that they’re going to run out of pain medications have 
that anticipatory pain. They’re already hurting, even though they’re nowhere close 
to running out of medication yet, but their anxiety is ramping up their perception 
of the pain, so I really think helping people to just kind of reframe that, I think can 
be very, very beneficial. (N011) 
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While nurses generally agreed that PCST should be considered for many patients, some 

acknowledged that the intervention may not well work for everyone. For example, one 

nurse (N008) mentioned that patients with decreased cognitive capacity (e.g., due to 

neurologic effects of cancer and/or its treatment) may not be able to effectively engage in 

PCST.  

With respect to appropriateness of nurse-led PCST (Figure 4.4), on the survey, 

most nurses (77%) agreed or strongly agreed that PCST seemed to be within the scope of 

oncology nursing practice and 58% reported that it would be a good fit with their roles 

and responsibilities as an oncology nurse. Several interviewees spoke to the compatibility 

of PCST with their current professional role. For example, one interviewee anticipated 

that, with training, she could likely integrate teaching patients pain coping skills into her 

current practice. According to this interviewee, “Just looking at some of these [skills] I 

can definitely see where I could integrate it just in my conversations I have with my 

patients, but just getting some extra skill level about how to incorporate it as I’m just 

having conversations with my patients…it would be fairly easy to do, I think.” (N001)  

Along the same lines, on the survey, 62% of nurses endorsed that training and 

support from a PCST expert would be a key facilitator (Figure 4.5). During the 

interviews, suggestions for training included use of mock or experiential learning 

sessions. Interview responses also underscored the need for ongoing support. According 

to one interviewee:  

I see the biggest resource would be maybe having someone to kind of bounce 
things off of, maybe a guide or someone who’s a little more experienced in 
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[PCST], I guess maybe a coach? A coach for the coach. Someone that you could 
just pick someone’s brain or say, ‘am [is] what I’m using effective?’  (N009)  

 

4.3.1.3 Feasibility of Nurse-Led PCST, Barriers, and Facilitators  

Results from both the survey and interviews highlighted key concerns related to 

the feasibility of nurses delivering PCST. As summarized by one interviewee, “I think 

nurses are very qualified to do it, if you had the time and the resources, I just don’t think 

the environment lends itself to it.” (N009) On the survey, over 73% of nurses indicated 

that lack of time in their current role was a barrier (Figure 4.5). Interviewees elaborated 

on lack of time as a barrier. As one interviewee described:  

I really think the main barrier is time because at the cancer center right now we 
just had a staff meeting yesterday and they’re like, ‘we’ve got to get these visit 
times down, we’re implementing this whole new system where we’re going to use 
location management to see exactly where the patient is and how long they’ve 
been there so that we know who to blame when they get held up’ (N003) 

 
A related barrier mentioned by interviewees was nursing staff shortages. As one 

interviewee described, “In my work in infusion rooms it is ‘go go go’ and it’s something 

that we’ve been dealing with for a while, just with the low staffing of our entire clinic. 

Like I think right now we have 12 or 13 open nursing positions and it’s just – like you 

don’t have time to do that [PCST].” (N006) 

Moreover, on the survey, 29% of nurses endorsed lack of space as another barrier. 

Interview participants likewise emphasized the importance of having a private and quiet 

space to deliver PCST, which many noted can be difficult to find in a busy outpatient or 

infusion clinic.  
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We’re already tight in chairs since we’re a smaller infusion center, so I feel like 
this wouldn’t be something that’s like – obviously, if we had patients that we 
needed to schedule for chemo, that would take precedence over somebody coming 
in to get [PCST]. (N002)  

 
Participants identified several potential strategies to help overcome identified 

barriers. On the survey, about 60% of nurses indicated that developing a dedicated nurse 

pain specialist role could facilitate PCST implementation in oncology clinics. 

Interviewees reinforced that a dedicated nurse specialist model is likely most feasible. 

According to one nurse:  

I think it would have to be like a few people per unit kind of thing because there 
would have to be obviously some sort of training so that the nurse understands 
how to implement this with the patient correctly. I think if a few nurses per unit 
say, ‘we’re trained to do this’, and the patient was having a really hard time, the 
nurse could come in and offer [PCST].” (N003)  

 
In interviews, other potential strategies for making PCST work for both cancer center 

staff and patients included delivery during infusion appointments due to their often-long 

duration and videoconference-based delivery to make participation more convenient for 

patients. As one nurse explained, “I think patients, especially the patients who are stuck 

in [infusion] for extreme amounts of time, I think it even gives them – it’s entertainment, 

it’s human interaction which is beneficial in and of itself.” (N011) However, interviewees 

acknowledged that both delivery strategies might introduce challenges, at least for certain 

groups of patients. One interviewee described that some patients might receive sedating 

medications in conjunction with infusions and might not be able to participate in PCST in 

the clinic due to associated drowsiness (N006). With respect to videoconference-based 
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delivery, another interviewee recognized that some patients would not have the requisite 

technology or skills to participate (N012).  

4.3.1.4 Patient Perspective 

Survey and interview responses provided some insight into potential patient 

perspectives on PSCT. For example, 32% of nurses felt that lack of patient engagement in 

PCST could be a key barrier to its implementation. In interviews, nurses shared that some 

patients may not be open to trying PCST due to competing demands on their time, 

hesitancy to learn something new, or desire for instant pain relief from medications. 

Relatedly, to optimize patient receptiveness to PCST, they also suggested that careful 

consideration should be given to how PCST is introduced, for example, emphasizing that 

PCST is meant to be used alongside existing medications. As one nurse described:  

I think it could be very well received, especially since a lot of these things are 
going to be in conjunction with medication. It seems like when you’re doing these 
kinds of interventions, you’re not taking it [medications] away from the patient, 
that they can have the medication that they trust and believe will work for them, 
so it’s not necessarily framing it as an ‘either/or’ – either you can have medication 
or you can have these sessions, but not both. So making sure that it’s not an 
‘either/or’ situation… (N011)  

 
Another interviewee suggested it would likely be important to have the treating 

oncologist encourage participation in PCST (N005).  

4.4 Discussion 

We used mixed methods to investigate the anticipated feasibility of and potential 

barriers associated with implementing nurse-led CBT for pain as part of routine cancer 

care, from the perspective of oncology nurses. We focused on a specific evidence-based 
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CBT intervention for cancer pain (PCST). Most participants were generally familiar with 

pain self-management strategies and acknowledged their importance. Most also viewed 

delivering the PCST intervention as consistent with their professional role and recognized 

that the intervention would likely help many of their patients. However, nurses’ current 

use of pain self-management strategies was low overall, and many nurses reported 

limited capacity to deliver interventions like PCST alongside other responsibilities and 

within existing workflows. Several nurses also identified strategies that could help to 

overcome identified barriers, such as having a dedicated nurse-specialist (or specialists) 

to deliver PCST and using innovative delivery methods (e.g., delivering PCST during 

chemotherapy infusions or alongside other appointments, leveraging telehealth).  

One important study finding was the support for a nurse-specialist role to deliver 

PCST. Historically, use of a dedicated pain specialist has been limited to medical practice 

with physicians from backgrounds in anesthesiology, physical medicine and 

rehabilitation, neurology, and psychiatry undergoing specialized training in pain 

management.73  However, over the past 20 years, there has been increasing recognition of 

the importance of a biopsychosocial approach to pain care through the use of 

multidisciplinary treatment teams4,11,74. As such, pain specialists are increasingly 

common in other health care professions. For example, in both physical and occupational 

therapy there are now certifications and advanced training available to support pain 

specialists in each of these professions15,75.  In physical therapy, there are multiple 

avenues for undergoing advanced training in psychologically informed methods where 

physical therapists incorporate behavioral interventions alongside traditional treatment 
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methods76,77. These treatment models incorporate approaches that utilize both dedicated 

pain specialists who treat most patients with persistent pain in a given practice, as well as 

generalist models where all clinicians in a practice have been trained to use some form of 

psychologically informed interventions. Based on the results of our study, a dedicated 

pain specialist model may be most feasible in the oncology nursing context.  

Comprehensive training in PCST and access to ongoing support after completion 

of training were commonly reported needs of nurses to perform PCST. Several other 

studies have investigated training needs for psychologically informed interventions like 

PCST and have identified multiple training models that can lead to successful 

competency15,76,77.While the intensity of training differs across models, many training 

programs incorporate a mix of didactic and experiential learning alongside ongoing 

mentoring and feedback which aligns with the recommendations from nurses who 

participated in our study. From an implementation science perspective, implementation 

strategies such as technical assistance, learning collaboratives, and audit and feedback 

have all been used to support clinicians’ application of new skills in different clinical 

contexts.78,79 There are ongoing efforts to compare the effectiveness of different 

implementation strategies in promoting oncology nurses’ adoption of and fidelity to other 

evidence-based supportive cancer care interventions80. 

While this study did not seek patient perspectives directly, some nurses did 

remark on potential patient engagement challenges and, relatedly, the importance of 

flexible modes of intervention delivery (e.g., in-person versus telehealth, video versus 

telephone). Other pain management interventions that have utilized a flexible approach 
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include hybrid and telehealth models, as well as group-based approaches81–83.  These are 

examples of patient-driven approaches that could be good models for nurse-led PCST. 

Additionally, several nurses acknowledged that, to optimize patients’ acceptance of 

PCST, it would likely be important to clearly introduce the intervention as an adjunct to 

(versus replacement for) existing pain medication regimens. Therefore, including 

expectation management within the PCST for nurses could help with patient acceptability 

and buy-in84–86. 

Our study has some important limitations. Although we included a balance of 

perspectives from nurses in academic and community-based cancer centers, all nurses 

were affiliated with the same large health system. It is possible that some of the 

challenges and opportunities they identified are unique to that system or the surrounding 

region, and that different challenges and opportunities could be identified in other 

settings. Another limitation is that our survey was designed to be completed 

anonymously, consistent with guidance from local nursing leadership. Thus, we were 

unable to conduct purposive sampling for interviews based on whether survey 

respondents conveyed a particularly positive or negative view of the PCST intervention. 

Conducting purposive sampling might have yielded additional insights about barriers and 

facilitators that we were not able to explore. 

4.5 Conclusion 

These study findings highlight specific opportunities for future research focused 

on the design and evaluation of interventions that use a nurse-specialist model of PCST 
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for patients with cancer. Future studies should use a hybrid effectiveness-implementation 

design to (1) evaluate the impact of the nurse-specialist model on clinical pain outcomes 

and (2) test strategies for the initial training and ongoing support of nurse-specialists 

delivering the intervention. 
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Table 4.1: Professional characteristics 
 

Survey 
Participants 

    Interview 
    Participants 

  

N 99     13   
Years in practice, total (Mean (SD)) 18.57 (12.46)     14.46 (9.77)   
Years in practice, category (%) 

 
   

   <5 years 9 (9.1)     1 (7.7)   
   5-15 years 43 (43.4)     8 (61.5)   
   16-30 years 28 (28.3)     3 (23.1)   
   >30 years 18 (18.2)     1 (7.7)   
   Unknown 1 (1.0)     0   
Years in practice, oncology (Mean (SD)) 11.85 (10.77)     10.65 (7.67)   
Years in oncology practice, category (%) 

 
   

   <5 years 31 (31.3)     3 (23.1)   
   5-15 years 34 (34.3)     7 (53.8)   
   >15 years 32 (32.3)     3 (23.1)   
   Unknown 2 (2.0)     0   
Years in current clinic (Mean (SD)) 3.71 (3.38)     4.93 (2.71)   
Years in current clinic, category (%) 

 
   

   <1 year 17 (17.2)     0   
   1-5 years 59 (59.6)     9 (69.2)   
   6-10 years 17 (17.2)     4 (30.8)   
   >10 years 5 (5.1)     0   
   Unknown 1 (1.0)     0   
Employment status 

 
   

   Full-time 85 (85.9)     Unknown    
   Part-time 10 (10.1)     Unknown   
   Other/unknown 4 (4.0)     Unknown   
Nursing degree(s) obtained     
   Diploma 8 (8.1)     0   
   ADN/ASN 33 (33.3)     1 (7.7)   
   BSN 67 (67.7)     11 (84.6)   
   MSN 17 (17.2)     1 (7.7)   
   Other degrees 14 (14.1)     0   
Nursing certification(s) obtained 

 
   

   Hospice and Palliative Care 3 (3.0)     0   
   Oncology 51 (51.5)     10 (76.9)   
   Other 13 (13.1)     1 (7.7)   
   Pain Management 2 (2.0)     0   
   Unknown 30 (30.3)     2 (15.4)   
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Organization type 
 

   
   Academic 42 (42.4)     7 (53.8)   
   Community 52 (52.5)     6 (46.2)   
   Unknown 5 (5.1)     0   
Clinic type 

 
   

   Ambulatory oncology clinic 69 (69.7)     7 (53.8)   
   Infusion clinic 23 (23.2)     6 (46.2)   
   Unknown 7 (7.1)     0   
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Figure 4.1: Description of PCST used in survey and interviews  
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Note: Percentages reported in Likert plot exclude missing responses (i.e., N=95, minus 4 
missing responses). 

Figure 4.2: Likert plot displaying familiarity with pain management strategies  
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Note: Percentages reported in Likert plot exclude missing responses (i.e., N=95, minus 4 
missing responses). 

Figure 4.3: Likert plot displaying current use of pain management strategies  
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Note: Percentages reported in Likert plot exclude missing responses (i.e., N=95, minus 4 
missing responses). 

Figure 4.4: Likert plot displaying opinions of PCST  
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Figure 4.5: Anticipated barriers to and facilitators of implementing nurse-led PCST  
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Chapter 5. Conclusion 

This research aimed to investigate the relationship between intervention 

complexity and adaptation, as well as identify optimal contextual factors for 

implementing non-pharmacologic pain care in routine care settings. Understanding these 

relationships may help to guide future investigations of non-pharmacologic pain 

interventions through bridging the efficacy to effectiveness gap for translation of 

evidence-based interventions. In this dissertation, I have addressed three aims aimed at 

enhancing our understanding of non-pharmacological pain intervention implementation 

and adaptation in the context of complex healthcare settings. 

Aim 1: Investigate intervention complexity and adaptations to explore the impact 

on implementation outcomes. Our study delved into the relationship between intervention 

delivery complexity, adaptations, and implementation, comparing non-pharmacologic 

pain and non-pain intervention pragmatic trials. We found that while intervention 

delivery complexity may be higher for pragmatic trials investigating non-pharmacologic 

pain interventions in specific areas, changes in workflow were significant considerations 

across all trials. This underscores the need for capturing detailed, real-time information to 

improve the delivery of non-pharmacologic pain interventions and enhance 

implementation success. 

Aim 2: Characterize clinically relevant contextual factors for enrolling patients in 

multimodal, non-pharmacologic pain intervention pathways across different health care 

centers. Through our contextual analysis, we gained insights into the influence of 

contextual factors on referral processes for low back pain care. While both pathways 
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achieved their enrollment goals within a similar timeframe, differences in the 

relationships of contextual factors between the pathways underscored the importance of 

tailored implementation strategies. Our findings highlight the significance of ongoing 

provider engagement, communication, targeted educational interventions, and 

streamlined referral processes for promoting program uptake and optimizing the delivery 

of non-pharmacologic pain interventions. 

Aim 3: Explore the feasibility of implementing an evidence-based pain cognitive-

behavioral therapy (CBT) protocol among oncology nurses. Our study findings illuminate 

opportunities for future research focused on the design and evaluation of interventions 

using a nurse-specialist model of pain CBT for patients with cancer. Recommendations 

include employing a hybrid effectiveness-implementation design to evaluate the impact 

of the nurse-specialist model on clinical pain outcomes as well as testing implementation 

strategies for initial training and ongoing support of nurse-specialists in delivering pain 

CBT. 

This dissertation sought to open the implementation black box for non-

pharmacologic pain interventions by using a rigorous, systematic way of evaluating the 

relationship between intervention complexity, adaptations, and implementation. 

Investigating contextual factors and adaptations that were made within multiple pain 

trials have shown how real world non-pharmacologic pain intervention implementation is 

happening and may help with identifying where more implementation assistance is 

needed. Additionally, seeking input from front-line providers on the feasibility of 

delivering a non-pharmacologic pain intervention has increased our understanding of 
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potential barriers and facilitators to increasing patient access to an important pain 

intervention. As this proposal uses information from multiple types of non-

pharmacologic pain interventions (e.g., physical therapy, cognitive behavioral therapy), 

we have a better understanding of important implementation factors that will help 

healthcare teams more readily implement pain interventions into routine clinical settings. 

In conclusion, this dissertation advances our understanding of non-pharmacologic pain 

intervention implementation and adaptation in complex healthcare settings by addressing 

key research aims and generating actionable recommendations. By recognizing the 

importance of intervention delivery complexity, context, and implementation feasibility, 

we pave the way for more effective and sustainable healthcare interventions to improve 

patient outcomes. 
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