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Abstract
Background: Chronic cancer-related pain is a considerable problem in cancer survivors. The
incidence of chronic pain in cancer survivors is nearly double the rate in the general population.
Chronic cancer-related pain reduces quality of life and results in higher healthcare utilization.
Due to a lack of alternative treatments, the management of chronic cancer-related pain relies on a
biomedical model, with opioids being the cornerstone of cancer-related pain management. As
concerns about the risks of long-term opioid therapy rise, there is a need to understand the
factors that influence chronic cancer-related pain experience. This manuscript dissertation aims
to answer the overarching question, “What are the unique factors that inform the chronic cancer-
related pain experience in cancer survivors?”
Methods: First, an integrative review aimed to examine the evidence of long-term opioid use in
cancer-survivors. Next, a qualitative study using descriptive phenomenology was conducted to
develop a deeper understanding of the daily lived experience of chronic cancer-related pain. And
finally, a prospective cross-section quantitative study was completed to quantify the contribution
of unique cancer-specific factors to the chronic cancer-related pain experience in cancer
Survivors.
Results: The integrative review shed light on the biopsychosocial factors associated with the
transition to long-term opioid therapy (LTOT), including the role of cancer type, medical

comorbidities, mental health diagnoses, and socioeconomic factors. No studies examined pain



severity, pain interference, or cancer-specific psychosocial factors in cancer survivors prescribed
LTOT. Second, cancer survivors describe living with chronic cancer-related pain as the cost of
survival. Yet, their suffering was often invisible to others. The role of opioids in chronic cancer-
related pain leads to strained communication with clinicians and the need to self-navigate a
treatment plan characterized by ‘trying everything’. And finally, select cancer-specific
psychosocial factors explained relatively little variance in the pain experience compared to non-
cancer specific factors of multisite pain and pain catastrophizing.

Conclusions: The constellation of the finding from this body of work demonstrates unique
factors that inform the chronic cancer-related pain experience in cancer survivors, and several

areas of overlap with other chronic pain syndromes.
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Chapter I
Introduction to the Dissertation



Introduction
Advances in early detection and treatment have dramatically improved cancer survival

(Paice, 2019a). There are currently 18.1 million cancer survivors living in the United States, with
the expected growth to increase to 22.5 million people by 2032 (American Cancer Society,
2022). Cancer treatment consequences pose a considerable problem for many cancer survivors,
defined as those beyond the cancer diagnosis and acute treatment phase. One such side effect is
chronic cancer-related pain or pain that persists for > 3 months after the cessation of acute cancer
treatment, often caused by cancer treatment, including surgery, radiation, chemotherapy, or other
pharmacologic therapies (Paice et al., 2016). The prevalence of chronic pain among cancer
survivors is nearly double that of the general US population (Jiang et al., 2019). Chronic cancer-
related pain reduces quality of life, lowers treatment adherence to cancer surveillance, and results
in higher healthcare utilization (Green et al., 2011). Although there is awareness of the
magnitude and ramifications of chronic pain in cancer survivors, what is not known are the
unique cancer-specific factors that contribute to the chronic pain experience in survivorship.

In non-cancer populations, chronic pain is influenced by biological, social, and
psychological (BPS) factors (Treede, et al., 2015). However, individuals with cancer pain are
routinely excluded from chronic pain studies, and multimodal treatment strategies for cancer
survivors are lacking (Meghani & Vapiwala, 2018). Due to a lack of alternative treatments,
managing chronic cancer-related pain relies on a biomedical model, with opioid management
being the cornerstone of treatment (Manchikanti et al., 2018).

As concerns about the risks and lack of efficacy of long-term opioid therapy rise with the
opioid overdose crisis, there is a need to understand further the factors that influence cancer

survivors' chronic cancer-related pain experience. While psychological approaches such as



cognitive-behavioral therapy and pain self-management have shown promising results in the
general population, such interventions have not had widespread implementation in cancer
survivors (Darnall, 2019). It is also unclear if psychosocial treatments for chronic pain need to be
adapted to cancer survivors who may have a unique chronic pain experience due to cancer-
specific psychosocial factors and high rates of opioid use during active cancer treatment. There is
an urgent need to fill the literature gap regarding the pain experience in cancer survivors and
identify factors that contribute to long-term opioid use (LTOT). Without a clear understanding of
the cancer-specific factors that drive chronic cancer-related pain experience and prolonged
opioid use, the ability to develop effective multimodal treatments to reduce pain and improve
opioid safety in cancer survivors is limited.

Background and Significance
Key Definitions

Cancer Survivors

For the dissertation, a cancer survivor is defined according to the narrow definition
developed by the survivorship task force of the European Organization for Research and
Treatment of Cancer. According to this definition, a cancer survivor is an individual diagnosed
with cancer who has completed primary treatment (chemoprevention maintenance therapy

allowed) and has no evidence of active cancer (Bennett et al., 2019).

Chronic cancer-related pain

Chronic pain is an umbrella term for pain lasting over three months (Treede et al., 2019).
In 2020, the International Association for the Study of Pain revised the definition of chronic pain
as an “unpleasant sensory and emotional experience associated with or resembling that

associated with, actual or potential tissue damage (Raja et al., 2020). Chronic pain in cancer



survivors can arise from cancer and non-cancer pain sources and appears more common in
specific cancer subpopulations, particularly those with solid tumors such as breast, lung, and
head and neck cancers (Glare et al., 2014; Mory et al., 2010). In many instances, it can be
difficult for researchers and even cancer survivors themselves to be able to attribute the etiology
of pain. The dissertation defines chronic cancer-related pain as pain lasting > 3 months after
curative treatment secondary to cancer diagnosis and treatment (Paice et al., 2017; Treede et al.,
2019). Common chronic cancer-related pain syndromes include bony complications of
corticosteroids, chemotherapy-induced peripheral neuropathy (CIPN), lymphedema,
osteoradionecrosis, phantom pain, post-surgical pain, arthralgias from hormonal treatment, and

graft versus host disease (Paice et al., 2016).

Opioid Therapy

Opioids are an important aspect of cancer pain management, including medications such
as morphine, oxycodone, buprenorphine, tramadol, and fentanyl products (Opioids and Cancer
Pain: Patient Needs and Access Challenges, 2019). This dissertation will capture the use of any
opioid after three months of curative cancer treatment. The definition of any opioid use for > 3
months is consistent with the most common definition of long-term opioid therapy (LTOT) in the

literature (Karmali et al., 2020).

Theoretical Framework
This dissertation uses a multimethod approach. Studies one and three are guided by the
biopsychosocial (BPS) model for chronic pain. Study two is a descriptive phenomenology study
thus atheoretical. The BPS, initially adapted by Gatchel and colleagues for chronic pain, is a
widely accepted and holistic chronic pain model (Baria et al., 2018; Gatchel et al., 2007,

Miaskowski et al., 2019). In the BPS, biological, psychological factors, and social factors
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interact to influence an individual's experience of chronic pain (Adler, 2009; Baria et al., 2018;
Delgado-Guay et al., 2009; Jaremka et al., 2013; Kroenke et al., 2010; Novy & Aigner, 2014).
The BPS model has been adapted to various populations and conditions, including chronic pain
in older adults, veterans, and HIV-related chronic pain (Baria et al., 2018; Merlin et al., 2014;
Miaskowski et al., 2019). The BPS has been used to guide research on acute cancer pain and pain
associated with advanced disease (Adler, 2009; Miaskowski et al., 2019; Novy & Aigner, 2014).
Chronic cancer-related pain is associated with many well-known BPS factors, including
sleep, fatigue, comorbidities, age, gender, anxiety, depression, post-traumatic stress disorder,
substance use disorder, pain-specific behaviors, socioeconomic status, education, and lack of
social support. (Baria et al., 2018; Block, 2001; Darnall et al., 2018; Delgado-Guay et al., 2009;
Golan-Vered & Pud, 2013; Hermesdorf et al., 2016; Jaremka et al., 2013; Kroenke et al., 2010;
Leach et al., 2015; Miaskowski et al., 2019; Novy & Aigner, 2014; Pachman et al., 2012; Smith
et al., 2019) For example, untreated post-traumatic stress disorder was observed to increase the
risk for chronic pain development in cancer survivors (Ganju et al., 2019; Henry et al., 2019;
Sager et al., 2020). Likewise, the BPS factors of depression, sleep disturbances, and fatigue
influence the development of chemotherapy-induced peripheral neuropathy in 40 breast cancer
patients treated with paclitaxel (Golan-Vered & Pud, 2013). Examining psychosocial factors
associated with chronic-cancer pain in cancer survivors has been limited to assessing the
common BPS factors of anxiety, depression, PTSD, pain-specific behaviors, substance use,
socioeconomic status, and education. (Block, 2001; Delgado-Guay et al., 2009; Golan-Vered &
Pud, 2013; Hermesdorf et al., 2016; Jaremka et al., 2013; Jiang et al., 2019; Kroenke et al., 2010;
Leach et al., 2015; Miaskowski et al., 2019; Novy & Aigner, 2014; Pachman et al., 2012; Smith

etal., 2019).
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The contribution of cancer survivors' unique psychosocial factors, such as fear of
recurrence (FOR), cancer distress (CD), and cancer-related trauma, have not been studied in the
chronic cancer-related pain experience. These major psychosocial factors are closely associated
with psychosocial constructs of anxiety, depression, trauma, and social support but are unique to
the cancer survivors' experience. The following section will discuss these unique cancer-specific
factors and supporting evidence of the potential to contribute to cancer survivors' chronic cancer-

related pain experience.

Psychosocial factors

Psychosocial distress in cancer survivors is associated with adverse health outcomes,
increased healthcare utilization, lower cancer treatment adherence, and higher healthcare costs
(Porter & Keefe, 2011; Zaza & Baine, 2002). Measurement of cancer-specific psychosocial
distress is essential in identifying relevant psychosocial factors that may contribute to the cancer
survivors’ pain experience and inadequate treatment of chronic cancer-related pain (Zaza &
Baine, 2002). Understanding the psychosocial aspects of chronic pain is particularly important
since the management of chronic pain and psychosocial distress are treated as distinct entities
rather than a complex integrated symptom cluster (Darnall et al., 2018). Moreover, cancer
survivors experience unique psychological stressors that can potentially impact their experience
of chronic pain, including fear of cancer recurrence, pain catastrophizing, cancer distress, and
cancer trauma. However, their contribution to chronic cancer-related pain has not been
examined.

Fear of cancer recurrence (FCR) is one of the most commonly reported problems and
unaddressed concerns by cancer survivors and their caregivers (Simard et al., 2013). The

definition of FCR includes 1) excessive worry, preoccupation, rumination, intrusive thoughts, 2)
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maladaptive coping, 3) functional impairment, 4) excessive distress, and 5) difficulty making
plans for the future (Lebel et al., 2016). FCR can be a distressing symptom for cancer survivors
with chronic pain since worsening pain or new pain can signify cancer recurrence (Paice, 2019c¢).
Moreover, uncontrolled symptoms can be an internal stimulus of a perceived threat that may
invoke the emotional reaction of fear and problematic behaviors such as avoidance and anxious
preoccupations, which contribute to an increased fear response (Custers et al., 2014).

Although not a cancer-specific factor, pain catastrophizing influences the pain
experience. Pain catastrophizing describes a pattern of negative cognitive and emotional
responses to pain. It includes rumination, feelings of helplessness, and a focus on "worst-case
scenarios" such as "what if the pain gets worse?" (Rosenbaum, 2005). Small studies examining
pain catastrophizing have been limited to breast cancer. Pain catastrophizing, somatization, and
anxiety were associated with greater post-operative pain (Belfer et al., 2013; Schreiber et al.,
2013). In non-cancer pain, individuals who worry more about pain and feel helpless regarding
pain management experience more prolonged pain and long-term opioid use (Wertli et al., 2014).

Cancer distress (CD) is defined by the National Comprehensive Cancer Network (2017)
as a "multifactorial unpleasant experience of a psychological (cognitive, behavioral, emotional),
social, spiritual and/or physical nature that may interfere with the ability to cope effectively with
cancer, its physical symptoms and its treatment". CD is estimated to occur in 3 out of 4 cancer
survivors and is associated with worse QoL and well-being in cancer survivors (Baken &
Woolley, 2011). Although distress screening is recommended for all cancer patients, less than
one-third of cancer survivors discuss their psychosocial concerns with their providers, and fewer

survivors receive treatment for distress (American Cancer Society, 2020).
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Cancer survivors have high treatment-related psychological trauma rates that may also
play a role in the chronic pain experience (Hefner et al., 2014; Robins et al., 2010). For example,
in head and neck cancer, 33.4% of individual’s experience subclinical post-traumatic stress, and
11.8% meet the criteria for PTSD (Moschopoulou et al., 2018). PTSD, chronic pain, and opioid
use are highly comorbid (Tripp et al., 2019).

The lived experience of Chronic Cancer Pain

There are few studies on the lived experience of cancer survivors with chronic cancer-
related pain. Four qualitative studies have examined the chronic pain experience of 52 female
breast cancer survivors in European countries (Armoogum et al., 2020). From these studies, six
themes are recognized in chronic cancer pain: 1) interwoven relationship between cancer and
persistent pain, 2) lack of preparedness and support for persistent pain, 3) physical impact of
persistent pain, 4) employing coping strategies, 5) emotional experience of persistent pain, and 6)
conceptualization of persistent pain (Bjorkman et al., 2008; Hellerstedt-Borjesson, et al., 2016;
Hovind et al., 2013; Peretti-Watel et al. 2012). The described research provides a foundational
knowledge of the complex phenomenon of chronic cancer-related pain in cancer survivors and
justification for the qualitative work focused on the daily lived experience in the proposed
dissertation. The few qualitative studies that examine the chronic pain experience of cancer
survivors have been limited to women with breast cancer and occurred outside of the United
States. Additionally, the current evidence base does not reflect modern-day cancer survivorship.
Many cancer survivors are living longer, shifting the goal to sparing opioids post-treatment, and
novel treatments such as immunotherapy pose new treatment challenges (Kaur et al., 2019;

Paice, 2020; Schatz et al., 2020)
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Purpose and Specific Aims

The comprehensive nature of this dissertation seeks to answer the overarching question of
"What are the unique factors that inform the chronic cancer pain experience in cancer
survivors?" To develop a deeper understanding of the unique experience of chronic pain in
cancer survivors will have conducted three studies that aim to 1) evaluate evidence of the
published and peer-reviewed literature regarding patient and disease-specific factors associated
with long-term opioid therapy in cancer survivors, 2) gain a deeper understanding of the daily
lived experience of cancer survivors with chronic cancer-related pain, and 3) quantify the
contribution of cancer-specific psychosocial factors to the chronic-cancer pain experience in
cancer survivors. Table 1 provides an overview of the specific aims and the chapter addressing
each aim.

Table 1. Chapters and Aims

Specific Aim Chapter

Aim 1: To evaluate evidence of the published L. Chapter II: Exploring Factors

and peer-reviewed literature regarding patient Associated with Long-Term

and disease-specific factors associated with Opioid Therapy in Cancer

long-term opioid therapy in cancer survivors. Survivors: An Integrative Review

Aim 2: To gain a deeper understanding of the IL. Chapter III: “It is so easy for them

daily lived experience of cancer survivors to dismiss”: A Phenomenology

with chronic cancer-related pain Study of Cancer Survivors with
Chronic Cancer-Related Pain
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Aim 3: To quantify the contribution of cancer- I11. IV: The Contribution of Cancer-
specific psychosocial factors to the chronic- Specific Psychological Factors to
cancer pain experience in cancer survivors the Chronic Cancer-Related Pain

Experience in Cancer Survivors

Implications for Nursing Practice

The management of pain in cancer survivors is highly complex without universal
agreement (Paice, 2016). The key to improving chronic pain management in cancer survivors is
to understand the patient and cancer-specific factors that influence the experience of chronic
cancer pain and opioid use. The dissertation examines the contribution of cancer-specific
psychosocial distress to the experience of chronic pain in cancer survivors. The multimethod
approach presented in this dissertation is innovative. It acknowledges cancer survivors' whole
experience and the multi-dimensional nature of suffering that accompanies a life-threatening and
life-altering experience (Ferrell & Coyle, 2008). The outlined dissertation is fundamentally
aligned with the goals of nursing: to improve the health and quality of life of individuals and
families by exploring and humanizing the experience of illness (Grace & Zumstein-Shaha,

2019).
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Chapter II.
Exploring Factors Associated with Long-Term Opioid Therapy in Cancer Survivors:
An Integrative Review
Authors:
Katie Fitzgerald Jones Boston College MSN, APN
William F. Connell School of Nursing
Mei R. Fu PhD, RN, FAAN
Rutgers University, School of Nursing
Jessica Merlin MD, PhD, MBA
University of Pittsburg School of Medicine
Judith A. Paice Ph.D., RN, ACHPN
Northwestern University; Feinberg School of Medicine
Rachelle Bernacki MD
Dana Faber-Cancer Institute
Christopher Lee Ph.D., RN, FAHA, FAAN, FHFSA
William F. Connell School of Nursing
Lisa Wood Magee PhD, RN, FAAN
William F. Connell School of Nursing

This manuscript represents a significant contribution to the dissertation work. It was published in
the Journal of Pain and Symptom Management on August 11, 2020. The Journal of Pain and
Symptom Management is an internationally respected, peer-reviewed journal and serves an
interdisciplinary audience of professionals by providing a forum for the publication of the latest
clinical research and best practices related to the relief of illness burden among patients afflicted
with a serious or life-threatening illness. The Journal of Pain and Symptom Management has an
impact factor of 3.49. Permission was obtained from the editor to publish the article in the

dissertation.
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Abstract

Context: The prevalence of chronic pain in cancer survivors is double that of the general US
population. Opioids have been the foundation of cancer pain management for decades; however,
there is a paucity of literature on long-term opioid therapy (LTOT) in cancer survivors.
Understanding factors related to LTOT use in cancer survivors is needed to address chronic pain

and balance opioid harms in the expanding population of cancer survivors.

Objectives: To analyze the research of LTOT utilization and factors associated with persistent

opioid use in cancer survivors.

Methods: A five-stage integrative review process was adapted from Whittemore and Knafl. Data
sources searched included: Web of Science, PubMed, Embase, Cochrane, and Google Scholar.
Quantitative research studies from 2010 to the present related to cancer survivors managed on

LTOT were included. Editorials, reviews, or abstracts were excluded.

Results: After reviewing 315 articles, 21 articles were included. We found several definitions of
LTOT in the reviewed studies, but the duration of opioid use (i.e.,> 3 months after completion of
curative treatment) was the most common. The reviewed literature describes a relationship
between LTOT and important biopsychosocial factors (cancer type, socioeconomic factors, and

comorbidities).

Conclusion: The studies in this review shed light on the factors associated with LTOT in cancer
survivors. LTOT was common in specific populations of cancer survivors and those with a
collection of patient-specific characteristics. This review suggests a critical need for specialized

research on chronic cancer pain and opioid safety in cancer survivors.
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Key Message: This integrative review describes factors related to long-term opioid prescribing in
cancer survivors who have completed curative treatment. The findings highlight the role of
cancer type, medical comorbidities, opioid characteristics, mental health diagnoses, and
socioeconomic factors associated with the transition to long-term opioid therapy. The results
indicate that LTOT is more common in cancer survivors related to specific biopsychosocial

characteristics.

Key words: opioids, cancer survivors, long-term opioid therapy, persistent opioid use, chronic

cancer pain
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Advancements in the field of oncology have led to longer life expectancies for some
patients with cancer and greater attention to factors that impact health-related quality of life
(QoL), including pain (Chandrasekar et al., 2016). The most common complications of cancer
treatment include pain, fatigue, and psychological distress (Miller et al., 2019). Chronic pain is a
serious issue for up to 40 percent of cancer survivors, i.e., patients who have survived beyond the
acute diagnosis and active cancer treatment phase (Bao et al., 2018; Green et al., 2011). Cancer
survivors who experience chronic pain related to cancer or oncologic treatment have poorer QoL,
higher health care utilization and cost, and lower preventative treatment adherence (Paice et al.,
2016). Chronic pain is defined as pain lasting > 3 months, and in the non-cancer population, it is
recognized as a chronic disease that is heavily influenced by biological, social, and psychological
factors (Treede et al., 2015). The prevalence of high-impact pain (pain associated with major
activity restrictions) in cancer survivors is nearly double that of chronic pain in the general US

population (Jiang et al., 2019).

Opioids have been the foundation of cancer pain management for decades; however, the
literature on long-term opioid therapy (LTOT) in cancer survivors is scarce and existing studies
have focused on individuals with acute cancer-related pain or pain at the end of life (Paice et al.,
2016; Schenker et al., 2018). Cancer survivors have higher opioid utilization than the mean
national prevalence rate of LTOT of 5.4% in the United States (Mojtabai, 2018). Pain in cancer
survivors is sometimes grouped with other forms of chronic pain, where opioid use is
controversial (Goodlev et al., 2019). In chronic non-cancer pain, there is a preponderance of
literature on the harms of LTOT, including the inability to return to work, increased rates of
depression, motor vehicle accidents, falls, opioid use disorders (OUD), and unintentional

overdose (Chou et al., 2015). Relevant literature on cancer survivors has provided limited
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evidence to support the safety and efficacy of LTOT but identifies several adverse effects,
including sexual dysfunction, immune system effects, fatigue, and osteoporosis (Paice et al.,
2016). The management of pain in cancer survivors is highly complex without universal
agreement; that is made more challenging to navigate by nebulous policies, conflicting
guidelines, and regulations that often do not include cancer-specific recommendations (Meghani
& Vapiwala, 2018). In cancer survivors, it remains unclear whether chronic cancer pain should
be treated like other forms of chronic pain, where opioids are considered high risk and rarely
recommended for long-term pain management. The key to improving chronic pain management
in cancer survivors and opioid safety is to understand patient and disease-specific factors
associated with LTOT among cancer survivors (Merlin et al., 2018; Paice, 2020). The purpose of
this integrative review was to evaluate evidence of the published and peer-reviewed literature
regarding patient and disease-specific factors associated with LTOT in cancer survivors,
specifically related to pain etiology, cancer type and treatment, socioeconomic factors, opioid
characteristics, and individual patient factors.

Method

Preparation for the search

This integrative review was conducted using the methodology proposed by Whittemore
and Knafl, consisting of five stages: problem identification, literature search, data evaluation,
data analysis, and presentation of the findings (Whittemore & Knafl, 2005). The initial phase
consisted of a thorough literature search and review to generate key search terms, define LTOT
and cancer survivors, and examine guidelines specifying appropriate opioid use after curative

cancer treatment. Subsequently, additional search terms were identified using the MeSH
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(Medical Subject Heading) database. Multiple consultations were held with the health librarian

to ensure the reliability and appropriateness of key search terms (Fu et al., 2013).

The key terms utilized for this review included: opioid, opioid analgesic, narcotic, cancer,
neoplasm, and survivor. An overview of keywords is located in Table 1. Various combinations of
the key terms were used to search the following databases: Web of Science, PubMed, Embase,
CINAHL and the Cochrane Library. Google Scholar was also used to assist in narrowing key
terms. An ancestry search with the seminal article, New Persistent Opioid Use Among Patients
with Cancer After Curative- Intent Surgery published in 2017, was also performed (Lee et al.,
2017). The time frame of 2010 to 2020 was specified to reflect the rapid growth of the cancer
survivor population, emerging evidence of the dangers of long-term opioid use, and the current
opioid crisis. A histogram on PubMed confirmed the appropriateness of this time frame, with

peak timing of articles being published from 2015 to the present.

Before the review, key concepts of cancer survivors and long-term opioid therapy were
explicated. Cancer survivors can have a variety of definitions; however, for this review, cancer
survivor was defined as an individual who is at least 3-months beyond the acute diagnosis and
active cancer treatment phase, including those on maintenance treatment or prophylactic
treatment, such as hormone therapy. This definition of a cancer survivor is in concordance with
the American Society of Clinical Oncology (ASCO) survivorship resources (American Cancer
Society, 2020; Glare et al., 2014; Paice et al., 2016). Long-term opioid therapy (LTOT) was
defined as any opioid use for > 3-months post curative cancer treatment and is the most common
definition of LTOT used in the literature (Karmali et al., 2020). Several months after completion
of curative treatment is discussed in ASCO Guidelines for Management of Chronic Pain in

Survivors of Adult Cancers as a time when opioid use should be carefully considered (Paice et
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al., 2016). It should be noted that many articles in the oncology literature use the term persistent
opioid use, which is interchangeable with the definition of LTOT (i.e., opioids use for > 3

months).

Study Selection: Inclusion and Exclusion Criteria

Articles identified from the search were uploaded into Covidence, a systematic review
production tool, to facilitate the screening of inclusion or exclusion based on the following
criteria (Oliva et al., 2020). Inclusion criteria included: (1) quantitative research related to cancer
survivors with LTOT (2) English language (3) published in peer-reviewed journals in the last ten
years, and (4) examined opioid use after curative cancer treatment. Articles were excluded if they
were: (1) editorials, reviews, or opinion pieces (2) published conference abstracts (3) focused on
non-opioid pain management in cancer survivors (4) focused exclusively on substance use
disorders in cancer (5) focused on the use of opioids for acute cancer pain and (6) focused on
opioid side-effects. Screening to determine if articles were within the scope of this review was
undertaken independently by two authors (KFJ and LJW). Discrepancies were resolved through

discussion and review of the full text of the article.

Data Extraction and quality assessment

In total, 315 articles were retrieved by applying the key terms to the five databases, and
through ancestry search, after removal of 104 duplicates, 205 remained. Inclusion and exclusion
criteria were applied, and 187 original peer-reviewed research articles were deemed relevant.
Upon full-text review of the 21 articles, all met inclusion criteria. Figure 1 outlines the search
results and final study selection using the algorithm, Preferred Reporting Items for Systematic

Reviews and Meta-Analyses (PRISMA) guidelines (Moher et al., 2009).



23

The 21 retained articles were appraised for quality using a validated assessment tool to
quantify the rigor of the studies (Fu et al., 2013; Tilley et al., 2020; Whittemore & Knafl, 2005).
The adapted tool uses a 14 item index for quantitative studies. Each article was assessed and
scored, with one point assigned for each criterion. Score discrepancies were resolved by three of
the authors (KFJ, LJW, MRF). All criteria were equally weighted, and higher scores indicated
better quality studies, with a total potential affirmative score of 14. For this review, studies that
received an affirmative score > 10 were considered of adequate quality. This tool has been
adapted for other systematic and integrative reviews (Finlayson et al., 2015; Fu et al., 2013;
Tilley et al., 2020). All 21 studies were included in this review upon full-text review and after
quality appraisal. For each study, we extracted the definition and measurement of LTOT or
persistent opioid use, the prevalence and duration of LTOT, and predictive or associated factors

of LTOT.

Data Analysis

As outlined by Whittemore and Knafl, data analysis involved an iterative process of
constant comparison of the data in the reviewed studies. Data reduction was achieved by
extracting relevant data and organizing by quality appraisal and creating a summary table,
included in Table 2. Detailed critical appraisal of each article was performed using the Critical
Appraisal Skill Programme Method (CASP), and studies were organized by study aim, design,
definition, and operationalization of LTOT, rates of LTOT, factors associated with LTOT, other
pertinent findings, and quality appraisal. Discussion with expert consultants ensured the
identification of salient themes. The heterogeneity of definitions and operationalization of LTOT,
various research designs, and diverse patient populations prevented a formal meta-analysis for

this review.



24

Results

Quality of Included Studies

The overall quality of the 21 quantitative studies was adequate (mean= 10.7 +1.38, range
8-14). Most studies provided Level III evidence as retrospective cohort comparative study
designs using large data sets. There was only one appraisal rating of 14 (highest score) since it
was the only study with a prospective design (Henry et al., 2019). Table 3 outlines the quality of
assessments of the 21 quantitative studies. Data display and analysis was organized into
categories of 1) cancer type (underlying diagnosis), 2) cancer treatment, 3) pain etiology, 4)
socioeconomic factors, 4) patient-specific characteristics, and 5) opioid characteristics. Many of
these factors have been associated with LTOT in chronic non-malignant pain (Hooten et al.,
2017). A limitation of the studies reviewed is the various definitions and operationalizing of
LTOT. For example, some authors defined LTOT as continuous opioid use demonstrated by an
opioid prescription every 6 months, 3-months after cancer treatment. (Barbera et al., 2019) Other
studies measured LTOT by the average number of days of opioid prescriptions per patient within
a specified time; typically, 3-months after cancer treatment (Cass et al., 2018; Fredheim et al.,
2019;. Shah et al., 2019; Vitzthum et al., 2019). Several studies distinguish between incidental,
regular, and continuous opioid use (Chen et al., 2019; McDermott et al., 2019; Nelson et al.,
2020). The majority of studies defined LTOT/ persistent opioid use as > 1 opioid prescription 3-6
months after curative intention treatment and chronic opioid use as any opioid consumption six
months to one-year after treatment cessation (Cata et al., 2019; Desai et al., 2019; Henry et al.,
2019; Kwon et al., 2013; Lee et al., 2017; McDermott et al., 2019; Roberts et al., 2020;

Saraswathula et al., 2018; Shah et al., 2019; Ward et al., 2019).

Sample Characteristics
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A summary of the 21 reviewed studies published from 2013-2020 is included in Table 2.
Twelve studies used national databases including insurance claims, Veterans data set,
Surveillance Epidemiologic End Result Medicare Data (SEER, n=5), or other government
administrative data (Norway and Canada) (Barbera et al., 2019; Desai et al., 2019; Fredheim et
al., 2019; Lee et al., 2017; McDermott et al., 2019; Murphy et al., 2018; Nelson et al., 2020;
Roberts et al., 2020; Saraswathula et al., 2018; R. Shah et al., 2019; Sutradhar et al., 2017;
Vitzthum et al., 2019). Samples sizes ranged from 976 to 106,732 patients. The remaining studies
(n=5) were retrospective single-institution medical record reviews (Cass et al., 2018; Cata et al.,
2019; Kwon et al., 2013; Ward et al., 2019; Yau et al., 2018) except one of two different Kaiser
institutions (Chen et al., 2019) and another examining a Minnesota Rochester county database
(Shah et al., 2018). These studies had smaller sample sizes ranging from 104-509 individuals. A
prospective longitudinal design was used by Henry et al. (2019); all other designs were

retrospective designs.

The time frame for the data collection in the reviewed studies was 1998-2016, with only
one study using data after 2016 (Cata et al., 2019). A downward trend in opioid prescribing was
reflected in three reviewed studies where opioid use differed in cohorts based on the time of
cancer diagnosis. Shah et al. noted that a cancer diagnosis between 2004-2008 was a strong
predictor of LTOT in opioid-naive patients (Shah et al., 2019). Chen et al. described an increase
in opioid use between 1994-2014 (Chen et al., 2019), and Cata et al. described a statistically

significant reduction in oral morphine equivalence between 2015-2017 (Cata et al., 2019).

A wide range of ages was represented in the reviewed literature spanning 18-107 years
old, although several studies limited the examination of LTOT in individuals > 65 years old (n =

10). Greater than 65 years old correlates with the median age of cancer diagnosis of 66 years
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(National Cancer Institute, 2015); however, several reported that younger patients were more
likely to be prescribed LTOT (Chen et al., 2019; Vitzthum et al., 2019; Ward et al., 2019). Sex as
a biologic factor was not significantly associated with LTOT in the majority of studies (Barbera
et al., 2019; Cass et al., 2018; Cata et al., 2019; Chen et al., 2019; Fredheim et al., 2019; Henry et
al., 2019; Kwon et al., 2013; Lee et al., 2017; Murphy et al., 2018; Nelson et al., 2020; Salz et
al., 2019; Saraswathula et al., 2018; Sutradhar et al., 2017), five studies were unable to comment
on the role of sex in LTOT given predominate gender make up their cancer population (such as
veteran population or breast and cervical cancers) (Desai et al., 2019; Roberts et al., 2020;
Vitzthum et al., 2019; Ward et al., 2019; Yau et al., 2018), and only one study reported female
gender as more likely to be associated with LTOT (OR 1.4, 95% CI 1.31-1.50, p <0.05) (Shah et

al., 2019).

Studies enrolled a diverse race demographic; however, many studies had more White
participants than other race categories with the exception of Cass et al. (2018) whose population
was nearly 80% African Americans. Two studies commented that being White was more
predictive of LTOT whereas Black and Hispanic participants were less likely to be prescribed
LTOT (Murphy et al., 2018; Nelson et al., 2020; Roberts et al., 2020; Shah et al., 2019; Vitzthum

etal., 2019).

Prevalence and predictors of LTOT

A broad range of prevalence rates of LTOT was reported in cancer survivors ranging from
5-45% (Cass et al., 2018; Cata et al., 2019; Chen et al., 2019; Desai et al., 2019; Fredheim et al.,
2019; Henry et al., 2019; Kwon et al., 2013; Lee et al., 2017; McDermott et al., 2019; Roberts et
al., 2020; Saraswathula et al., 2018;Shah et al., 2019; Vitzthum et al., 2019; Ward et al., 2019;

Yau et al., 2018). LTOT was influenced by several important biopsychosocial factors, including
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cancer type, cancer treatment, pain etiology, socioeconomic status, opioid characteristics, and
patient-specific characteristics. Table 4. provides an overview of the cancer survivor population

examined and the factors associated with LTOT reported in each study.

Primary Cancer Type

Various cancer types were evaluated for LTOT in the reviewed articles, with the most
common being head and neck cancer (n=6) (Cata et al., 2019; Henry et al., 2019; Kwon et al.,
2013; McDermott et al., 2019; Saraswathula et al., 2018; Yau et al., 2018), followed by breast
cancer (n=3) (Desai et al., 2019; Roberts et al., 2020; Yau et al., 2018), colon cancer (n=2) (Chen
et al., 2019; A. Shah et al., 2018), lung cancer (n=1) (Nelson et al., 2020) and cervical cancer
(n=1) (Ward et al., 2019). Other studies examined a mix of solid tumor types (Barbera et al.,
2019; Lee et al., 2017), and no studies exclusively examined hematologic malignancies. The
remaining five studies did not classify results by cancer type and compared cancer survivors to
individuals without cancer (Cass et al., 2018; Fredheim et al., 2019; Murphy et al., 2018;Shah et

al., 2019; Vitzthum et al., 2019).

Individuals who received curative head and neck cancer treatment were the most widely
examined cancer for LTOT and had consistently had high rates of LTOT across studies. The
prevalence of LTOT in head and neck cancer was 15.4% to 35% (Cass et al., 2018; Cata et al.,
2019; Henry et al., 2019; Kwon et al., 2013; McDermott et al., 2019; Saraswathula et al., 2018).
One study that examined LTOT beyond 3 months noted a decrease in LTOT over time, with rates
dropping to 15.4% at 3 months and 7% after 6 months, suggesting that the trajectory of pain
improves over time (McDermott et al., 2019). Tobacco use, opioid use before surgery or

radiation treatment, medical comorbidities, anxiety disorder diagnosis, and positive screening for
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alcohol use disorder were reported risk factors for LTOT in head and neck cancer subjects (Cata
et al., 2019; Henry et al., 2019; Kwon et al., 2013; McDermott et al., 2019; Saraswathula et al.,
2018). Rates of LTOT in colon cancer and breast cancer patients were 5-7% (Lu Chen et al.,

2019) and 2-4%, respectively (Roberts et al., 2020).

Type of Cancer Treatment

Cancer treatment factors associated LTOT were examined in several studies, including
curative surgery, radiation therapy, hormonal treatment, and adjuvant chemotherapy. There were
equivocal findings on the influence of specific cancer treatments on LTOT. For example,
adjuvant chemotherapy was associated with LTOT in six studies (Cata et al., 2019; Chen et al.,
2019; Lee et al., 2017; McDermott et al., 2019; Nelson et al., 2020; Roberts et al., 2020) but not
associated with LTOT in two (Barbera et al., 2019; Saraswathula et al., 2018). Four studies
reported no change in LTOT across different treatment regimens (Barbera et al., 2019; Henry et
al., 2019; Kwon et al., 2013; Vitzthum et al., 2019). Roberts et al. reported that LTOT was 35%
lower in breast cancer patients receiving hormone therapy than chemotherapy (RR 0.65, 95% CI

0.44-0.97, P=0.03) (Roberts et al., 2020).

Surgery as a curative cancer treatment had high rates of opioid prescribing 3-6 months
after procedures with studies focusing on breast, colon, lung, and head and neck surgery, and Lee
et al. examined various curative cancer surgeries. LTOT occurred in 10% to 45% of patients who
completed curative surgery, with one study concluding that LTOT is an iatrogenic consequence
of cancer care (Cata et al., 2019; Lee et al., 2017; Nelson et al., 2020; Saraswathula et al., 2018;
Yau et al., 2018). Less invasive surgery was associated with decreased incidence of LTOT in
lung cancer patients (Nelson et al., 2020), but among breast cancer patients, mastectomy

compared to lumpectomy did not appear to reduce the risk of LTOT (Roberts et al., 2020; Yau et
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al., 2018). Breast reconstruction following mastectomy was associated with LTOT in one study

(Yau et al., 2018).

Pain Etiology

Only four studies reported pain etiology as a factor in opioid prescribing, including
tongue pain related to head and neck cancer (Cass et al., 2018; Henry et al., 2019), pre-existing
non-malignant chronic pain (Cass et al., 2018), pre-existing cancer pain before surgery (Cata et
al., 2019), and chemotherapy-induced peripheral neuropathy (CIPN) (Shah et al., 2018). Shah et
al. (2018) specifically examined opioid use associated with CIPN, but several other reviews
speculated that LTOT was for neuropathic pain such as post-thoracotomy pain and post-
mastectomy pain (Henry et al., 2019; Lee et al., 2017; Nelson et al., 2020; Roberts et al., 2020;
Shah et al., 2018). Cass et al. reported in 53% of the cancer survivor study sample indicated pain
before cancer treatment as the indication for LTOT (Cass et al., 2018). Henry et al (2019).
reported opioid prescriptions did not differ based on pain type (general pain, mouth/throat pain,
and/or neuropathic pain). In the remaining seventeen studies, there was a paucity of information
in the available literature reviewed on specific indications of opioid prescribing, and no studies

comment on pain severity or pain interference in individuals on LTOT.

Socioeconomic Factors

Nearly half of the studies reported low socioeconomic factors were associated with LTOT
in cancer survivors. Low socioeconomic factors included lower income (Roberts et al., 2020;
Sutradhar et al., 2017; Vitzthum et al., 2019), unemployment at the time of cancer diagnosis
(Vitzthum et al., 2019), and tobacco consumption (Cass et al., 2018; Desai et al., 2019; Vitzthum

et al., 2019) living in a zip code where residents have lower education or an urban area (Barbera
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et al., 2019; Lee et al., 2017; Nelson et al., 2020), and a diagnosis of disability for Medicare

entitlement (Shah et al., 2019).

Patterns of Opioid Use

Examination of opioid dose during cancer care and in survivorship was reviewed in
several of the studies but the findings were inconsistent. For example, several studies reported
the majority of LTOT in cancer survivors is a low dose (< 20 mg of oral morphine equivalence)
(Chen et al., 2019; Henry et al., 2019; Lee et al., 2017). However, Fredheim and Salz noted that
greater than three years after cancer treatment, opioid doses were more likely to be higher (> 90
mg of oral morphine equivalence) in long-term cancer survivors than in non-cancer controls
(Fredheim et al., 2019; Salz et al., 2019). The influence of opioid doses during treatment was
only examined closely in one study reporting the peak mean morphine equivalence dose during
treatment was not associated with LTOT six months after treatment (Kwon et al., 2013). For
surgical patients, Cata et al. reported the median morphine equivalence during the hospitalization
for curative cancer surgery was significantly higher in those with persistent opioid use opioid one
year after surgery (p=.035) however, opioid dose prior to surgery was not associated with LTOT
6 months after surgery (Cata et al., 2019). Henry et al. reported that anxiety disorders (p=.04)
upon cancer diagnosis contributed to cumulative mean morphine equivalence dose in the first
year after cancer treatment (Henry et al., 2019). Ward et al. reported 20% of cervical cancer
survivors received more than one type of opioid prescription six months after treatment (Ward et
al., 2019). Two studies reported the rare use of long-acting opioids in cancer survivors (Cass et

al., 2018; Yau et al., 2018).

The use of other pain-modifying treatments and high-risk polypharmacy was associated

with LTOT in cancer survivors in many studies (Cass et al., 2018; Fredheim et al., 2019; Murphy
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et al., 2018; Shah et al., 2018; Yau et al., 2018). Three studies measured the co-prescribing of
benzodiazepines and opioids in cancer survivors, with rates of persistent use of both agents
ranging from 10-33% (Fredheim et al., 2019; Murphy et al., 2018; Yau et al., 2018). The use of
other pain-modifying medications was examined, Shah et al. (2018) reported participants with
chemotherapy peripheral neuropathy were more likely to be prescribed opioids and
serotonin/norepinephrine reuptake inhibitors (OR 2.87, 95% CI 1.45-5.66) (Shah et al., 2018)
and Cass et al. reporting 33% of patients on LTOT were on other pain modifying medication
(Cass et al., 2018). Murphy et al. reported significantly more polypharmacy in cancer survivors
compared to non-cancer controls, with a large difference observed in central nervous system
medications, including anxiolytics, opioid and non-opioid analgesics, antidepressants, and
muscle relaxants (Murphy et al., 2018). The use of non-prescribed or active illicit opioid use was

not examined as a factors in LTOT prescribing in any of the studies.

Three studies reported opioids prescriptions after cancer treatment were more often
provided by non-cancer providers, including ear, nose, and throat specialists, emergency room
physicians, family medicine, and primary care providers (Barbera et al., 2019; Cass et al., 2018;
Henry et al., 2019). For example, Henry et al. (a United States study) reported of the 931 opioid
prescriptions prescribed 12 months after head and neck cancer treatment 18 different prescriber
specialties were represented in opioid prescriptions (Henry et al., 2019). Barbera et al. (2019) ’s
Canadian study examined persistent opioid use > 5 years after cancer diagnosis and found more

80% of prescriptions were written by family physicians.

Individual Patient Factors

One study found that a history of cancer, regardless of type or time since diagnosis,

resulted in higher rates of opioid prescribing than the general population without a cancer history
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even 10 years after diagnosis and curative treatment (Fredheim et al., 2019). Salz et al. reported
higher rates of opioid use in cancer survivors but concluded that rates of LTOT were blunted in
the years following cancer-directed therapy and begin to approximate rates among non-cancer

controls by six years after their diagnosis (Salz et al., 2019).

Opioid use prior to curative cancer treatment was noted in ten studies as a risk factor for
LTOT (Barbera et al., 2019; Cata et al., 2019; Chen et al., 2019; Fredheim et al., 2019; Lee et al.,
2017; McDermott et al., 2019; Nelson et al., 2020; Saraswathula et al., 2018; Vitzthum et al.,
2019; Ward et al., 2019). Barbara et al. (2019) found that relative rates for opioid use were 8.5
times higher in patients with opioid use before cancer treatment. Furthermore, Cass et al. found
that 53% of cancer survivors on LTOT had been diagnosed with chronic pain before cancer
diagnosis and treatment (Cass et al., 2018). Several studies examined the impact of opioid use
before cancer diagnosis by delineating opioid naive patients from those with prior use (Barbera
et al., 2019; Chen et al., 2019; Lee et al., 2017; Nelson et al., 2020). Across these studies, it was
unclear if prior opioid use preceded cancer diagnosis or whether prior opioid use was in the
context of ongoing multimodal treatment for curative cancer. For example, Lee et al. (2017)
examined LTOT after curative surgery and found that opioid prescriptions were attributed to
cancer surgery if they occurred 30 days before surgery and 14 days after discharge. Patients were

defined as opioid naive if they did not fill an opioid prescription a year before surgery.

Eleven studies reported an association of mental health diagnoses with LTOT (Barbera et
al., 2019; Cass et al., 2018; Desai et al., 2019; Fredheim et al., 2019; Henry et al., 2019; Murphy
et al., 2018; Saraswathula et al., 2018; Shah et al., 2019; Sutradhar et al., 2017; Vitzthum et al.,
2019; Ward et al., 2019). Henry et al. noted that a diagnosis of anxiety was associated with more

opioid prescriptions and higher opioid requirements in head and neck cancer patients (p < 0.00)
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(Henry et al., 2019). Desai et al. noted that LTOT was 33% higher in breast cancer survivors with
mental health comorbidities than those without (OR 1.33 CI 1.06-1.68) (Desai et al., 2019).
Mental health comorbidities were also associated with higher LTOT use and lower survival in
older adults with breast cancer survivors; however, opioid use alone did not account for this
difference (Desai et al., 2019). Desai et. examined the role of mental health diagnosis on LTOT
in breast cancer patients and noted relative rates of LTOT of 45% in study participants 3-months
post-treatment (Desai et al., 2019). This study had a smaller sample (n=137) and younger sample
age (mean of 53 years), which may account for variability from Roberts et al., who exclusively

examined older adults and reported LTOT rates of 2-4% (Roberts et al., 2020; Yau et al., 2018).

The presence of non-cancer medical comorbidities also was noted to increase rates of
LTOT in half of the studies (Barbera et al., 2019; Cass et al., 2018; Chen et al., 2019; Fredheim
et al., 2019; Henry et al., 2019; Murphy et al., 2018; Nelson et al., 2020; Roberts et al., 2020;
Saraswathula et al., 2018; Shah et al., 2019; Vitzthum et al., 2019). This was most often reported
by the Charlson Comorbidity Index, and diabetes was specifically named as a factor in one study
(Barbera et al., 2019). Moreover, LTOT was noted to be more common in patients with a history
of substance use disorder in seven studies (Cass et al., 2018; Henry et al., 2019; Kwon et al.,

2013; McDermott et al., 2019; Shah et al., 2019; Vitzthum et al., 2019; Ward et al., 2019).

Discussion

This review sought to examine the factors associated with LTOT in cancer survivors. The
literature sheds light on the biopsychosocial factors associated with the transition to long-term
opioid therapy, including the role of cancer type, medical comorbidities, opioid characteristics,
mental health diagnoses, and socioeconomic factors. The average prevalence rate of LTOT was

24% (range of 2-45%) (Cass et al., 2018; Cata et al., 2019; Chen et al., 2019; Desai et al., 2019;
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Fredheim et al., 2019; Henry et al., 2019; Kwon et al., 2013; Lee et al., 2017; McDermott et al.,
2019; Roberts et al., 2020; Saraswathula et al., 2018; Shah et al., 2019; Vitzthum et al., 2019;
Ward et al., 2019; Yau et al., 2018), which closely correlated with the reported 20-40%
prevalence rate of chronic pain in cancer survivors (Jiang et al., 2019; Paice, 2019a; Van den
Beuken et al., 2016). Notably, the average reported prevalence of LTOT in cancer survivors is
five times the rate of the mean national prevalence rate of LTOT in the United States (Mojtabai,
2018). This would suggest that opioid use remains the mainstay of chronic cancer pain treatment

1n cancer survivors.

The literature highlights certain cancer types as high risk for LTOT after curative
treatment. Head and neck cancer was the most studied primary cancer with consistently high
rates of LTOT. Opioid use in this population is, in part, due to the high rates of chronic pain and
opioid exposure in head and neck cancer treatment (Barbera et al., 2019). Among head and neck
cancer survivors, 45.1% report chronic pain, and 11.2% report severe pain persisting > 5 years
after diagnosis, associated with major depression and low quality of life (Cramer et al., 2018).
Early findings suggest other high-risk cancers for LTOT, including lung and cervical cancer,
while colon and breast cancer appeared to have lower rates of LTOT (Chen et al., 2019; Nelson
et al., 2020; Roberts et al., 2020; Salz et al., 2019; Ward et al., 2019). Specific cancer types with
greater rates of LTOT may be important targets for integrating multimodal chronic cancer pain
treatments and dedicated studies aimed at understanding the efficacy and safety of opioids on

chronic cancer-related pain.

Post-surgical procedural opioid use accounted for higher rates of LTOT of 10% to 45%
(Cata et al., 2019; Lee et al., 2017; Nelson et al., 2020; Yau et al., 2018). These rates for LTOT

are higher in cancer survivors compared to the 6-8% reported rates in the literature for non-
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cancer surgeries (Brummett et al., 2017; Clarke et al., 2014; Soneji et al., 2016). Post-operative
pain is more common in cancer survivors (Glare et al., 2014). It has been hypothesized that the
aggressive nature of curative cancer surgeries contributes to chronic pain and LTOT (Nelson et
al., 2020). The findings of this study were equivocal in determining the relationship between
surgery, adjuvant chemotherapy, and radiation on LTOT, although it appears that multimodal
treatment does correlate to higher rates of LTOT (Barbera et al., 2019; Cata et al., 2019; Chen et
al., 2019; Henry et al., 2019; Kwon et al., 2013; Lee et al., 2017; McDermott et al., 2019; Nelson
et al., 2020; Roberts et al., 2020; Saraswathula et al., 2018; Vitzthum et al., 2019). The role of
high opioid doses during the intraoperative and postoperative opioids in curative cancer surgeries
was highlighted as being associated with greater LTOT; this is consistent with non-cancer
surgery studies that also demonstrated that high intraoperative and post-operative can have
downstream effects in long-term opioid prescribing (Bugada et al., 2021; Cata et al., 2019). In
the current surgery literature, pre-operative and intraoperative techniques to improve post-
operative pain, decrease LTOT, and improve opioid safety in cancer survivors is a promising area

of novel research (Hah et al., 2018; Martin et al., 2018; Rice et al., 2015).

Nelson et al. and Henry noted that uncoordinated prescribing in cancer survivors (Lee et
al., 2017), made more changing by difficult to navigate opioid policies, could be a contributing
factor of LTOT post-surgery (Henry et al., 2019; Meghani & Vapiwala, 2018). This may be
particularly problematic in surgical oncology, where regular follow-up for chronic pain is not the
typical scope of the surgical team. Indeed, in the reviewed literature, opioids were frequently
prescribed by specialists and primary care practices (Barbera et al., 2019; Cass et al., 2018).
Understanding opioid prescriber environmental and system factors that promote LTOT is needed,

as the responsibility for the care of cancer survivors is often shared by oncologists,
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subspecialists, palliative care, and primary care (Potosky et al., 2011). The need to coordinate
chronic pain management across the healthcare system should be a priority for the rapidly

expanding population of cancer survivors (Merlin et al., 2019).

The relationship between LTOT and mental health diagnoses was consistently described
in the literature (Barbera et al., 2019; Cass et al., 2018; Desai et al., 2019; Fredheim et al., 2019;
Henry et al., 2019; Murphy et al., 2018; Saraswathula et al., 2018; Shah et al., 2019; Sutradhar et
al., 2017; Vitzthum et al., 2019; Ward et al., 2019). The role of untreated mental health diagnoses
in driving LTOT has been well described in the nonmalignant pain and substance use disorder
literature (Klimas et al., 2019; Wilens et al., 2005; Wilsey et al., 2008). High rates of mental
health diagnosis in cancer, along with opioid exposure at times of intense uncertainty and stress,
may contribute to LTOT (Block, 2001; Kadan-Lottick et al., 2005). The overlap of chronic pain,
LTOT, and mood disorders is worrisome for cancer survivors who regularly report high levels of
psychological distress (Moschopoulou et al., 2018; Zabora et al., 2001). A new diagnosis of a
psychiatric disorder is common in cancer care, particularly in challenging to tolerate treatment
regimens such as head and neck cancer and stem cell transplant that carry higher rates of
treatment-related psychological trauma (Hefner et al., 2014; Robins et al., 2010). Understanding
the psychosocial factors of chronic cancer pain is particularly important since managing chronic
pain, and psychosocial distress is often treated as distinct entities rather than a complex
integrated symptom cluster (Darnall et al., 2018). For example, the Pain Psychology Task Force
of the American Academy of Pain Medicine published the results of a national survey to identify
the current practice of mental health clinicians (psychiatrists, therapists, psychologists) treatment
of chronic pain; almost 90% of mental health clinicians reported a lack of education in

psychological treatments for chronic pain (Darnall et al., 2016). There is a vital need for cancer



37

survivors to understand the psychosocial factors that modulate chronic pain and long-term opioid
use, such as fear of cancer recurrence, trauma, cancer distress, worsening mood disorder, and
social isolation. This knowledge would help guide interdisciplinary multimodal pain
interventions needing to address the unique total pain that cancer survivors experience, address
undertreated psychological factors that may contribute to LTOT, and promote opioid-related
harms.

In several studies, the role of race was discussed as factor related to LTOT, with two
studies commenting the White race was associated with higher rates of LTOT (Chen et al., 2019;
Murphy et al., 2018; Roberts et al., 2020; Shah et al., 2019; Vitzthum et al., 2019). The role of
race in LTOT is likely reflective of the racial disparities that exist in the United States in pain
treatment. Racial minority groups, specifically African Americans, are less likely to receive
prescription opioids for pain than White patients across types of pain and treatment settings
(Alexander et al., 2018; Chen et al., 2005). The consequences of racial disparities include the
under-treatment of pain, access to treatment for opioid use disorder, and the selection of safe
cancer pain treatments in minority groups compared to Whites (Lagisetty et al., 2019; Meghani,
et al., 2012; Meghani et al., 2014; Meghani & Chittams, 2015). Furthermore, race and SES
overlap significantly in the U.S. Thus, the findings of the independent effect of race on pain
outcomes must be interpreted carefully, especially when the racial effect becomes insignificant in
a model adjusting for race (as noted in the Roberts et al. study in this review) ( Meghani &
Chittams, 2015). Race in pain research should be considered in the context of a sociopolitical
framework and not a biologic construct (Hoffman et al, 2016; Meghani et al., 2014). Cancer pain
research needs to acknowledge if there is an overlap in significant findings then SES effects are

indeed race effects and demand examination of the role of structural racism and implicit basis as
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driver of race-related health disparities in the United States (Boyd et al., 2020; Meghani &
Chittams, 2015). It remains imperative to improve access to adequate pain management during

and after cancer treatment in racially diverse groups (Chen et al., 2019; Hoffman et al., 2016;

Meghani & Chittams, 2015; Meghani et al., 2014; Murphy et al., 2018; Shah et al., 2019).

Likewise, this review confirmed that socioeconomic factors were predictive of greater
LTOT, including low income, unemployment, tobacco use, and zip codes associated with lower
educational achievement (Barbera et al., 2019; Cass et al., 2018; Desai et al., 2019; Lee et al.,
2017; Nelson et al., 2020; Roberts et al., 2020; Shah et al., 2019; Sutradhar et al., 2017; Vitzthum
et al., 2019). Social determinants of health have been consistently associated with a higher
incidence of chronic pain (Jiang et al., 2019). Moreover, the lack of access to non-pharmacologic
pain management strategies among lower socioeconomic classes and minority groups is a serious
issue compromising chronic cancer pain management. For example, lack of access to
acupuncture, a recommended treatment for chronic cancer pain, has been noted in racially
diverse and low-income groups related to financial and insurance utilization barriers (Kligler et
al., 2015; Liou et al., 2019; Paice et al., 2016). Likewise, higher socioeconomic status (SES) is
associated with greater use of practitioner-assisted complementary and alternative medicine
approaches (CAM), while those of lower SES have greater use of free therapies (Ludwick et al.,
2020). The evidence in this review suggests that health disparities play a role in increasing rates
of LTOT in cancer survivors. The same disparities of lower education, income, and
unemployment are of great concern since they are also associated with greater risks of opioid-
related harms (Altekruse et al., 2020). More work needs to be done to ensure adequate and

consistent access to multimodal pain management for all cancer survivors.
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Nearly 70% of cancer survivors have other chronic health conditions (Leach et al., 2015).
This review revealed that comorbidities, most commonly measured by the Charlson Comorbidity
Index, were a significant contributing factor for LTOT. Comorbidities contribute to the
development of chronic pain. For example, diabetes, nutritional deficiencies, or HIV infection
may enhance the risk of cancer pain syndromes such as chemotherapy-induced peripheral
neuropathy (Paice, 2011). The number of comorbidities and, by extension, prognosis has been
reported to influence opioid prescribing decisions in patients with serious illness (Merlin et al.,
2019). The association between comorbidities and LTOT is troublesome as high rates of opioid-
related harms and accidental opioid overdose have been reported in liver disease, pulmonary
disease, and obesity (Dowell et al., 2016; Zedler et al., 2015). Future evidence-based opioid
guidelines are needed to help guide LTOT decisions in cancer survivors with complex health

conditions to minimize opioid-related harms while addressing chronic pain needs.

This review revealed that prior opioid use was a consistent predictor of LTOT in cancer
survivors (Barbera et al., 2019; Cass et al., 2018; Lee et al., 2017). The trend of one opioid
prescription yielding to another is noted in chronic non-malignant pain literature, where each day
after the first three days of an opioid prescription, the risk of long-term opioid use increases. In
individuals that refill one opioid prescription, nearly 20% of those patients remained on those
opioids for > 1 year, and 60% of patients prescribed opioids for 90 days remain on them for > 2
years (Center for Disease Control, 2017). In cancer survivors, the role of prior or prolonged
opioid use may reflect the challenges of opioid deprescribing (Carmona-Bayonas et al., 2017,
Cheng et al., 2019). Opioid deprescribing has proven to be challenging, and low rates of success
are noted in common co-occurring diagnoses in cancer survivors of anxiety and depression

(Block, 2001; Delgado-Guay et al., 2009; Kadan-Lottick et al., 2005; Weimer et al., 2016). For
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cancer survivors, opioid exposure is common and opioid transition may be difficult, especially in
the face of persistent pain and psychological distress. For example, in head and neck cancer, up
to 80% of patients receive an opioid prescription during treatment (Ganju et al., 2019; Henry et
al., 2019). Likewise, in head and neck cancer, 33.4% of individual’s experience subclinical post-
traumatic stress, and 11.8% meet the criteria for PTSD after treatment, with fear of cancer
recurrence being a major driver of psychological distress (Moschopoulou et al., 2018). It is
commonly understood that psychological distress, PTSD, and opioid use are highly comorbid
(Tripp et al., 2019; Wilsey et al., 2008). Minimizing LTOT may pose challenges in those with
pre-existing opioid use or cancers with higher rates of opioid exposure coupled with
psychological distress. Additionally, opioid deprescribing is especially challenging in
survivorship care, where the routine assessment of adequate pain control is necessary since new-

onset pain or worsening pain can be a sign of recurrence (Paice et al., 2016).

This review highlighted shared risks associated with LTOT and opioid related harms. For
example, the common practice of co-prescribing of opioids, benzodiazepines, and other pain-
modifying medication was noted in several studies (Cass et al., 2018; Fredheim et al., 2019;
Murphy et al., 2018; Yau et al., 2018). These results are worrisome as benzodiazepines and
gabapentenoids have been shown to increase the risk for opioid-related mortality (Cass et al.,
2018; Gomes et al., 2017; Paice et al., 2016; Peck, Harman, & Anghelescu, 2018). High-dose
opioid prescriptions (> 90 mg of oral morphine equivalence) were reported as more common in
long-term cancer survivors than in non-cancer controls (Fredheim et al., 2019; Salz et al., 2019).
A history of substance use disorder or high risk for opioid misuse was noted in greater than half
the studies (Cass et al., 2018; Henry et al., 2019; Kwon et al., 2013; McDermott et al., 2019;

Shah et al., 2019; Vitzthum et al., 2019; Ward et al., 2019). SES factors such as poverty and less
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than a high school education are shared risks of opioid mortality and LTOT in cancer survivors
(Altekruse et al., 2020). Targeted interventions for vulnerable groups, high opioid dose
recipients, and those on multiple medications are needed to minimize opioid-related harms. In
chronic non-malignant pain, buprenorphine has received increased attention for a broad range of
related indications, including opioid misuse, subclinical opioid use disorder, opioid tapers to
minimize abstinence syndromes, and complex persistent dependence (Daitch et al., 2014; Jones,
2019; Webster et al., 2020). Buprenorphine has the potential to manage chronic cancer-related
pain, given its favorable side effect and safety profile (Schmidt-Hansen et al., 2015; Webster et
al., 2020). Currently, only 13% of palliative care clinicians across the country hold a waiver for
buprenorphine, and thus there is a significant need to improve access to buprenorphine for
chronic pain and high-risk opioid prescribing (Merlin et al., 2019). Moreover, a shift of
decreasing in opioid prescribing may be warranted given mounting literature of opioid-related
harms; however, there have been few proposed alternative treatments that address chronic pain
and are readily available for all cancer survivors (Meghani & Vapiwala, 2018). As the oncology
culture attempts to minimize LTOT, there needs to be equal attention to addressing chronic pain
in cancer survivors using non-opioid approaches and access to safer opioid options (i.e.
buprenorphine) in individuals with complex persistent dependence, opioid misuse, and opioid
use disorders. Furthermore, opioid policies may be important to improve opioid safety in cancer
survivors, but careful attention to the lessons learned from the implementation of the 2016
Center for Disease Control Prevention Guidelines for Chronic Pain is critical (Center for Disease
Control Guideline for Prescribing Opioids for Chronic Pain, 2019). Opioid prescribing trends
since the implementation of the 2016 CDC guidelines are not reflected in the majority of the

studies in this review (most retrospective data is before 2016) but have resulted in a substantial
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reduction in opioid prescribing. Unfortunately, inappropriate application of these guidelines has
resulted in forced opioid tapers, mandated opioid dose reductions, clinicians being unwilling to
accept patients on chronic opioids, and harmful institution and insurance policies that have given
rise to in increased rates of suicide, opioid overdose deaths, and psychiatric destabilization in
chronic pain patients ( Darnall et al., 2018; Fishbain & Pulikal, 2018; James et al., 2019). Opioid
policies play an important role in addressing the opioid overdose public health crisis (Dowell et
al., 2016) however more research is needed to understanding the complex and unique
phenomenon of chronic pain in cancer survivors to better inform patient-centered opioid policies

for cancer survivors.

Limitations of the current literature

The current literature examining LTOT in cancer patients has several limitations that
should be addressed. The majority of studies used retrospective designs and large data sets that
may have lacked the level of granularity necessary to gain insights into LTOT in cancer. In
addition, one-third of the articles used the same Medicare data set, which limits the examination
of LTOT to > 65 years old. A large limitation of the literature a lack of a description of the type
of the pain for which opioids were prescribed. Thus the available research is limited in
commenting on the appropriateness of opioid prescribing. The majority of studies looked at
opioid use during peak prescribing times, with only one study collecting data after the CDC
guidelines in 2016. Notably, from 2006 to 2017, there has been a 19% reduction in annual opioid
prescriptions; therefore, the current literature may not reflect current opioid prescribing practices
(Center for Disease Control National Opioid Prescribing Trends, 2019). Additionally, most
reviewed studies examined opioid use by prescriptions written or self-report and did not directly

measure opioid consumption.
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Limitations of the review

This review has several limitations that should be addressed. By seeking a broader
understanding of LTOT in cancer survivors, this review included literature that often used
different definitions of this phenomenon, which in turn may overstate the prevalence of LTOT.
This review was also limited to cancer survivors who were > 3-months from curative treatment
based on existing definitions in the literature. However, this time distinction may not reflect the
trajectory of cancer pain, where similar pain levels have been reported in survivors compared to

those in active treatment (Shi et al., 2011).

Conclusion

This review provides evidence that LTOT in cancer survivors is influenced by several
important biopsychosocial factors such as cancer type, cancer treatment, medical comorbidities,
opioid characteristics, mental health diagnoses, and socioeconomic factors. A major limitation of
current knowledge is a lack of research investigating the correlation of LTOT to pain severity and
pain interference; therefore, the appropriateness of LTOT in cancer survivors continues to be an
unanswered research question. Moreover, using LTOT in cancer survivors remains a clinical
challenge given the high prevalence of chronic cancer-related pain, the need for opioids during
active treatment, shared care of cancer survivors, and the lack of evidence-based multimodal
cancer-specific pain interventions. Minimizing the use of LTOT and optimizing effective pain
management strategies in cancer survivors requires innovation. Successful strategies in non-
cancer pain, such as the conservative management of initial prescriptions, are not feasible for
cancer patients and may lead to opioid access barriers and undertreated pain (Deyo et al., 2017).
Opioids and symptom management play an integral role in the active treatment of cancer and are

essential to treatment retention and favorable outcomes in curative disease (Zenda et al., 2011).
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Given the inability to limit opioid exposure in cancer treatment, there needs to be increased
attention to interventions aimed at minimizing the negative consequences of LTOT, addressing
unmet chronic cancer-related pain needs, and the developing best practices to support opioid
treatment decisions (Goodlev et al., 2019; Paice, 2020). Minimizing opioid prescribing for
cancer survivors is an important consideration for some survivors; however, there is a
simultaneous need to provide an alternative evidence-based framework to address the chronic

pain experienced by cancer survivors.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flowchart

Records identified through database Anfestn{ and Additicnz| records
E searching Embase, CINAHL, Web of identified through Google
b} crience. Pubhed Scholar Citations
& (n =234} (n=281)
=
B
1]
=
¥ ¥
Records after duplicates remowved
{m=205]
an
=
£
E i Records excluded
[2] editorials, perspectives,
n Records screened . guidelines and children
in=213) in=26)
Full-text EH?CI_E%_ESSESSE‘:' Reazons for Full-text articles
E for eligibility - excluded
(n=127] for focus of article:
e} Active Cancer
Substance Use Disorder
Mon-opicid Pain
J MManagement
Mon-Pain Quality of Life
Provider Knowledge
Opioid Policy or Opioid
Epidemic
Man-malignant Pain
- ¥ Opioid Side Effects
X Studies included in quantitative Pain Prevalence without
= synthesis correlation to LTOT
= [n=21) in =186}
vz and Meta-Anabyses flowchart ilfustrating the

i R e Bems far Sysis F




47

Table 1. Search Terms

Search term associated with Cancer Survivor

“Cancer”

“Cancer” AND “Survivor”
“Malignant Neoplasm”
“Cancer Survivor”

Search term associated with Opioids

“Opioid”
“Narcotics”
“Analgesics”
“Opiate”

Search term associated with opioid duration

“Long term”
“Long-term” OR “persistent use”




Table 2. Summary of Study Finding
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Study Aim & Design Sample Definition & Rates of LTOT Factor Associated | Other notable findings QS
Operationalization of with LTOT
LTOT
Barbera et Aim: Any Solid or Measured rate of Relative rate for Continuous opioid | 80% of opioid 12
al., 2019 Evaluate Factors/ Liquid tumor opioid prescriptions, | opioid use was 8.5 | use from prescriptions were written
relative rates diagnosis (no where the numerator | (in patients with diagnosis to 5- by family practitioners.
associated with evidence of was the number of opioid use prior to | year anniversary
opioids 5 years of disease) prescriptions from 5 | diagnosis) LTOT (RR 46.1; No association with
survival from N=17,431 years after diagnosis 95% CI 34.8- treatment of surgery or
cancer diagnosis to the last follow-up | Relative rates of 61.2) chemotherapy
and the dominator those with
Design: was the duration of continuous opioid | Opioid use before
Retrospective follow-up time. use was 77 times diagnosis (RR
cohort study using that of individuals | 1.8; 95% CI 1.4-
administrative data Continuous use was | with no opioid use. | 2.2)
of government defined as at least
insurance in one prescription A history of
Canada every 5 months since diabetes (RR 1.3;
diagnosis 95% CI 1.15-
1.54) and
depression (RR
1.8;95% 1.4-2.3)
were also
associated with
higher risk.
Cass et al., Aim: Cancer patients Prescribed an opioid | 38% continued to Chemotherapy Pain preceding cancer 11
2018 Examine patterns (all types) prescription receive opioids was a significant diagnosis was the most
of use and factors following following completion | beyond the acute predictor of common reason for opioid

predicting
prolonged
prescription opioid
medication
following treatment
with curative intent

treatment with
curative intent
N=199 patients

of curative treatment.

diagnosis and
treatment phase.

opioid use (OR
7.3;95% CI 2.1-
25.2; p=0.002)

Use of other Pain
modifying
Medication was a

medication in 53.3% of
those on LTOT

29% of persistent users had
a history of Substance Use
Disorder & 54% were at
moderate risk for opioid

Design: predictor of misuse or use disorder
Single Center LTOT (OR based on Opioid Misuse
retrospective cohort 4.61;95% CI 2.3- | and Abuse Screening Tool
study from the 9.4; p<0.000)
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electronic medical
record

Average number of
prescriptions was 4.8 over
an average of 9 months
(range 1-31)

Cata et al., Aim: Oral Tongue Any active opioid 31% had continued | Pre-op opioid use | Statistically significant 11
2019 Examine persistent | Squamous Cell consumption by the opioid use 6 (p<0.001) reduction in OME was
opioid use after Carcinoma status | patient during months after noted between 2015-2017
oral cancer surgery. | post-curative- follow-up clinic surgery Tobacco use
intent cancer visits between 90- (p=0.040)
Design: surgery 180 days after 15% were on Pre-existing
Retrospective N=362 surgery. LTOT at 1 year tongue pain (p <
Cohort Study in a 0.001)
single institution Chronic use was
defined as any opioid Adjuvant
consumption chemotherapy (p
reported by the < 0.001) and neck
patient 181-365 days dissection
after surgery. (p=0.046)
Chen et al., Aim: Describe Colon Cancer Measured opioid LTOT increased Age < 50 years Opioid use increased 12
2019 patterns of opioid Survivors prescriptions within from 3-5% pre- old (p <0.050) following colon cancer
use in colon cancer | N=2039 fixed 91-day diagnosis to 5-7% diagnosis, but doses were

survivors

Design:

Cohort study in two
institutions.
Measured quarterly
opioid use from 1
year before
diagnosis through 5

quarters. Quarter 0
was the day of
diagnosis through the
90™ day after the
diagnosis.

Distinguished
between incidental
use (no prior

> 1 year after
treatment

Prior smoking
history (p<0.050)

Higher stage
cancer (I-11I) (p
<0.050)

low (< 20 OME)
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years after

prescription in 2

diagnosis prior quarters) versus
continuous use
(prescription fill
within 2 days of run-
out date)
Desai et al., Aim: Breast cancer Use of any opioid Women with Adjusted Mental health 11
2009 Examine whether patients on during the two years | breast cancer with | probability of comorbidities had a higher
there is an adjuvant after initiation of mental health opioid use with rate of opioid use and a
association endocrine adjuvant endocrine comorbidities were | mental health lower survival
between mental therapy therapy 339% more likely to | comorbidities (HR 1.5;95% CI, 1.0-2.2
health N=10,452 use opioids (OR, 72.5% vs 66.9% p<0.050)
comorbidities with 1.3,95% CI 1.1- without mental
opioid use in 1.7) health diagnosis Opioid use alone was not a
elderly breast p=-010 statistically significant
cancer survivors factors of increased
mortality
Design:
Retrospective
cohort study SEER
Medicare data base
with sample
matching of breast
cancer patients
with and without
mental health
comorbidities
Fredheimet | Aim: Long term Greater than 365 Opioid Opioid and Cancer survivors were at 8
al., 2019 Compare the use of | cancer survivors | defined daily doses prescriptions and benzodiazepine higher rates of high dose

non-opioids,
opioids, and
benzodiazepines of
long term survivors
10 years after
cancer diagnosis

Design:
Cross-sectional
study of analgesic
and benzodiazepine

examined 10
years after
diagnosis
N=21,426

during 365 days and
to receive
prescriptions in all
quarters of the year
(corresponds to using
opioids daily but not
necessarily around
the clock).

co-prescribing
with
benzodiazepines
were seen in 22%
of survivors, 10
years after
diagnosis.

use was highest in
lung cancer and
upper GI tract
than in the general
population.

opioid use 6.5 vs 4.8/1000

Less than 10% of those on
LTOT received only long-
acting formulations.
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use in long term
using Cancer

registry of Norway

and the Norwegian

prescription

database
Henryetal.,, | Aim: Head and neck Opioid prescription 31.4% remained Anxiety disorder Opioid prescribing did not 14
2019 Determine the cancer patients including dose on opioids > 1 year | diagnosis differ based on type of pain

extent of opioid N=223 throughout the first post-treatment associated with (i.e. general pain, mouth

prescription after year after head and increased OME pain, and/or neuropathic

head and neck neck cancer dose (p=0.000) pain).

cancer treatment diagnosis.

and the role of past Most prescriptions written

or current by ENT, gastroenterologist,

psychiatric and ER physicians.

diagnosis

Design:

Prospective

longitudinal study
Kwonetal., | Aim: Squamous cell Any opioid 63% were Positive Alcohol Peak dose of morphine 11
2013 Describe factors advanced head prescription beyond prescribed LTOT Use Disorder equivalence was not

associated with and neck cancer | 3 months after at 3 months Screen (OR 5.2, associated with LTOT

opioid “stoppers
and “non-stopper”

Design:
Retrospective
medical record
study of patients
who continued vs
stopped opioids 3
months after
treatment and
repeated
assessment 6
months’ post-
treatment to
identify risks of
“non-stoppers”

status post
radiation with or
without
chemotherapy
N=70

completion of
radiation.

33% continued
opioids for > 6
months’ post

chemoradiation

p=.005)
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Leeetal., Aim: Curative surgery | Additional opioid 10.4% (95% CI, Breast, colorectal, | Opioid dose was not 10
2017 Examine new for melanoma, prescription between | 9.4-10.1%) of lung, and influenced by procedure

persistent opioid breast, 90-180 days after opioid naive melanoma were type

use and daily colorectal, lung, | surgery patients continued | more likely to

opioid dose after esophageal, and on opioids at 1 remain on opioids | LTOT average doses

curative solid GI cancers Any opioid year equivalent was 15 mg OME

tumor cancer N=68,463 prescription 30 days Adjuvant

surgery prior up to 90 days The co-variate chemotherapy

after was attributed adjusted risk for (p=.002)

Design: to surgery. new LTOT in

Retrospective patients receiving

cohort study using adjuvant

US National chemotherapy was

insurance claim 15-21% compared

data to 7-11% for those

to identify risk with no

factors for LTOT chemotherapy.
McDermott Aim: Head and neck Any opioid use 3 15.4% had Radiation alone as | 83% received an opioid 10
etal., 2019 Determine the risk | cancer patients months and 6 months | continued opioid a treatment type prescription during their

of acute and
chronic opioid use
with squamous cell
cancer of the oral
cavity and
oropharynx.

Design:
Retrospective
Population-based
study using SEER
Medicare data base

with localized
curable disease
N=976

after treatment.

Opioid use was
considered
continuous if the
time between the last
day of one opioid
prescription and the
first day of the next
opioid prescription
was less than 30
days.

use at 3 months

7% had continued
use at 6 months

were less likely to
continue opioids
(OR 0.4; 95% CI
0.2-0.7, p<.001)

Not married (OR
2.2;95% CI 1.2-
4.1, p=.011)

Opioid
prescription prior
to treatment. (OR
3.6; 95% CI 2.0-
6.5, p <.001)

Tobacco Use (OR
3.8,95% CI 1.4-
10.2, p=.007)

treatment

Oxycodone prescribed as
the first opioid was the least
likely to lead to ongoing
use at 3 and 6 months (OR
0.3;95% C1 0.1-0.7,
p=.004)
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Murphy et Aim: Cancer Opioid prescription 10% of survivors A higher Cancer survivors had more | 9
al., 2018 Examine patterns survivors, all at two time points. were prescribed percentage of than double the prescription
of prescription types, at least 1 Newly diagnosis opioids and/or cancer survivors expenditure compared to
medication use and | year after cancer survivor (< 1 benzodiazepines were prescribed 5 | controls, findings persistent
polypharmacy diagnosis year from survey) compared to 5% of | or more unique across age and comorbidity
N=5216 and previously controls. medication categories
Design: matched cancer diagnosed cancer classes (64%;
Population Match survivors with survivors (> 1 year Opioid use was 95% CI 62.3%-
Study using non-cancer from the survey) 28.6% (95% CI, 65.8%)
Medical controls compared to non- 26.5%-30.6%)
Expenditure Panel | N=19,588 cancer controls. among cancer
Survey survivors > 1 year
after diagnosis.
Nelsonetal., | Aim: Non-small cell Opioid prescription > | 31% with post- Adjuvant Less invasive surgery had 10
2020 Determine the lung cancer 90 days after lung operative LTOT, radiation (OR decreased likelihood of
incidence of patient who were | surgery. including 17% of 1.36,95% CI POU (OR 0.75, 95% CI
persistent opioid status post- opioid naive 1.06-1.74), 0.62-0.92)
use post-surgery surgical Examine pre- patients (no opioid | chemotherapy
resection operative opioid use. | use prior to (OR 1.87,95% CI
Design: N=6948 surgery) 1.49-2.33)
Retrospective

design using Use of
SEER

66-70 years’ old
(OR 1.55,95% CI
1.16-2.006)

Higher Charlson
comorbidity
index, score 1
(OR 1.35CI 1.10-
1.64), score 2 (OR
1.27,95% CI 1.0-
1.6)

Zip codes with
lower education
(OR 1.86,95% CI
1.32-2.61)
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Roberts et Aim: Older Adult Greater or equal 90 2-4% had a new Chemotherapy 66% of subjects received 10
al., 2020 Determine extent, Women (66-90 day opioid supply LTOT use (4.9-2.4%; P opioids during cancer
historical trends, years old) after during the 12 month <0.01) treatment
and predictors of active breast follow up period
new onset opioid cancer treatment | after breast cancer Alterative Risk for LTOT Probability of LTOT was
use Stage 0-11I breast | treatment definition of POU | was 35% lower stable in this cohort since
cancer was used as any for those with 2008
Design: N=24,631 opioid fill 90-180 hormone therapy
Overall and days after treatment (RR,
Quartile adjusted Study excluded treatment with 0.65; 95% CI
probabilities of individuals with rates of LTOT of 0.44-0.97,
new-onset prior opioid use 11.4-14.7% P=0.03)
persistent opioid 3 month leading
use using SEER up to cancer Lower SES
data diagnosis. (RR 0.5; 95% CI
1.01-2.28; P=.04)
Salz et al., Aim: N=46,789 Chronic use was Chronic use Cancer survivors Differences in chronic use 9
2019 Examine trends of | survivors and defined as 90 among colorectal were more likely between survivors and
opioid use over 138,136 consecutive days of and lung cancer to have high dose | controls declined each year
time in cancer noncancer opioid use allowing survivors exceeded | opioids (> 90 after index date, 6 years
survivors compared | control for up to a 7 day gap | chronic use among | OME equivalence | after diagnosis survivors

to non-cancer
control

Design:
Retrospective
cohort study using
SEER Medicare
linked cancer
registry claims

between consecutive
refills.

controls

Colorectal cancer
(OR 1.34; 95% CI
1.22-1.47)

Lung cancer (OR
2.55;95% CI 2.34-
2.77)

Chronic opioid use
was less in breast
cancer survivors
than non-cancer
controls.

day) than none
cancer controls
(OR 3.65-5.54,p
<.05)

were no were likely to be
chronic opioid users.
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Saraswathula | Aim: N=866 New opioid 33.3% of all Postoperative Postoperative 10
etal., 2019 Describe Older (> 65 yo) prescription 90-180 patients (including | radiation (OR chemotherapy was not
prevalence of head and neck post operatively those with 1.99; 95% CI associated with LTOT.
persistent opioid cancer patients previous opioid 1.33-2.98)
use and risk factors | who underwent use and opioid
primary naive patients). Higher Charlson
Design: resection comorbidity index
Retrospective Persistent use (OR 1.20; 95% CI
cohort study using noted in 48.3% of | 1.03-1.41,p
SEER Medicare patients on opioids | <.001)
linked cancer before surgery
registry claims Pre-operative
Persistent use was | opioid use (OR
noted in 18.5% 3.96; 95% CI
that were opioid 2.80-5.59)
naive prior to
surgery
AShaul et Aim: Residents of Any opioid use CIPN group with Those with CIPN | Those with a diagnosis of 9
al., 2018 Assess disease Olmstead during study period 33.1% with POU surviving > 5 CIPN were more likely to
burden of County years were more use opioids than those
chemotherapy Minnesota (CIPN negative twice as likely to without a diagnosis.
induced peripheral | receiving group with 20% be prescribed
neuropathy (CIPN) | neurotoxic POU) opioids five years | Subjects with CIPN were
chemotherapy after treatment more likely to use other
Design: (OR 2.0,95% CI | pain modifying treatments
Retrospective N=509 with 268 1.06-3.69) such as
cohort study using | (52.7%) serotonin/norepinephrine
Rochester diagnosed with reuptake inhibitors (OR
Epidemiology Chemotherapy 2.87;95% CI 1.16-2.90)
database and induced
electronic medical | peripheral
record neuropathy
(CIPN)
R Shaul et Aim: Older adults Having at least a 90 LTOT in all LTOT was 45.8% | The most prevalent pain 10
al., 2019 Examine rates and | (66-107 years’ day supply of opioids | survivors 5-18 with chronic pain | diagnoses were joint pain/
predictors of long old) in the year following | years since cancer | diagnosis arthritis (32.7%),

term opioids in

Cancer survivors
of Solid tumors

cancer treatment

diagnosis was 12-
13.3% and

abdominal or chest pain
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older cancer

(breast, prostate,

increased from 1.4

Being diagnosed

(16.3%), and back pain

survivors GI, lung, and to 7.1% for opioid | with cancer in (15.9%).
other) naive survivors. 2004-2008 was a
Design: strong predictor of
Retrospective N=63,815 cancer LTOT for opioid
cohort study using | survivors naive patients
Medicare (OR=1.78, 95%
Enrollment and CI 1.64-1.94)
opioid prescription
claims e History of drug
abuse
(OR=2.51, 95%
CI 1.96-3.22)
e Female sex (OR
1.4, 95% CI
1.31-1.50)
e History of
depression (OR
1.32,95% CI
1.23-1.36)
e | or more
Comorbidities
(OR 1.29, 95%
CI 1.23-1.36)
e Diagnosis of
disability for
Medicare
entitlement (OR
1.78, 95% CI
1.66-1.91)
Sutradhar et | Aim: Various cancer Rate of opioid Opioid prescribing | Lower income (p< | Opioid prescribing was not | 10
al., 2017 Examine the types with prescription as was 1.22 times 0.01) associated with gender.
association matched controls | measured by any higher among
between N=17,202 prescribed and filled | cancer survivors Lower age (<61
survivorship and Cancer opioid prescription than matched years old (RR .97,
rate of opioid survivors=8601 controls even 10 p<.0001)
prescriptions. Matches years after cancer

Design:

Controls=8601

diagnosis (RR 1.2,
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Retrospective
population wide
matched cohort
study

95% CI 1.09-1.42,
p<.001)

Rural
neighborhoods (
RR 1.22, p.008)

More
comorbidities had
significantly
higher prescribing
rates even 10
years after cancer

diagnosis

(RR1.93,p

<.0001)
Vitzhum et Aim: Veterans solid 120 days or greater 8.3% all cancer White Race Stage, local treatment, and 12
al., 2019 Identify clinical tumor cancer or greater supply or survivors (95% CI chemotherapy use were not

risk factors and
create a risk score
to help identify
patients at risk for
persistent opioid
use and abuse

Design:
Retrospective
cohort study

survivors

N=106,732

10 or more
prescriptions from 1-
2 years after start of
curative treatment.

8.1-8.4%)

LTOT varied by
type of cancer:
Prostate cancer
lowest rate of
5.3% (95% CI 5.1-
5.5)

Highest liver
cancer 19.8%
(95% CI1 17.2-
22.5%)

Unemployment at
the time of cancer
diagnosis

Lower income
Comorbidities
Current or prior
tobacco use

(p values not
reported)

associated with persistent
opioid use with the
exception of higher stage
colon, breast, and head and
neck cancer

Rate of opioid abuse and
dependence was 2.9%.

Rate of opioid related
hospitalization was 2.1%
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Ward et al., Aim: Cervical cancer Continued opioid 25% remained on Younger age <40 | Rates of death were higher 12
2020 Describe patterns patients who prescriptions 6 opioids at 6 years’ old (p in persistent opioid users
of opioid use in completed months after months after <0.05) (17 % persistent users vs
cervical cancer Radiation radiation completion of 4% non-persistent users)
survivors N=104 women radiation History of
depression, or
Design: 29% at 3 months anxiety (adjusted
Retrospective after completion of | OR 6.28, 95% CI
cohort study via radiation 1.70-23.30)
chart review of a
single institution History of
substance abuse
(adjusted OR
6.28, 95% CI
1.70-23.30)
Yauetal., Aim: Curative breast Any opioid LTOT was 45% Concomitant Less than 3% use long- 11
2018 Evaluate relative cancer prescription 90 days opioid + acting opioids
use for opioids and | Treated with after treatment benzodiazepine
benzodiazepines 60% (n=90) use 16% (p<0.001 | Opioid and benzodiazepine
before, during, and | lumpectomy compared to use increased during and
after curative followed by baseline use after chemotherapy (p<
chemotherapy chemotherapy before diagnosis) | 0.001)
(n=56) N=137
Design: (one male)

Retrospective study
using electronic
medical record




LTOT= Long term opioid therapy, OME= oral morphine equivalence, SEER= Surveillance, Epidemiology, and End Results US
Medicare Data, OR= odds ratios, RR= Relative Rates, CI= Confidence Interval, QS= Quality score

60



Table 3. Results of Quality Assessment Scores

Full Quantitative Studies

Explicit and soundness of literature review HZ?I
Clear aims and objectives 21
Clear description of setting 11
Clear description of sample 21
Appropriate sampling procedure 21
Clear description of data collection 21
Clear description of data analysis 20
Provision of recruitment data 1
Provision of attrition data !
Provision of psychometric properties (rigor of H
measurement of POU)
Appropriate statistical analysis 19
Findings reported for each outcome 19
19
Description of validity/reliability of results
20

Provision of Strengths and limitations of the study

Total Average

10.7 (range 8-14 £1.38)
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Cancer-related pain, often caused by cancer treatment, including surgery, radiation,
chemotherapy, immunotherapy, and targeted therapies, poses a challenge for many cancer
survivors (Paice, 2019b). Chronic cancer-related pain is pain that persists for > 3 months and is
an umbrella term for chronic pain secondary to cancer as opposed to chronic pain from non-
cancer etiologies (Treede et al., 2019). The prevalence of chronic pain among cancer survivors is
nearly double that of the general US population, with estimates of 35-40% or 5.39 million cancer
survivors experiencing chronic pain (Jiang et al., 2019; Van den Beuken et al., 2016). Chronic
cancer-related pain reduces quality of life and interferes with survivorship care, including
adherence to and engagement in surveillance care (Chwistek et al., 2016; J. A. Paice, 2019a).

Examining chronic pain in cancer survivors can be challenging because there are several
definitions of a cancer survivor. For this reason, we use the definition set forth by the
Survivorship Taskforce of the European Organization for Research and Treatment of Cancer,
which defines cancer survivors as people who have completed primary care treatment (except for
maintenance therapy) and have no active disease (Bennett et al., 2019). Examining chronic
cancer-related pain in cancer survivors, using a narrow definition and focusing on pain attributed
to cancer treatment, is especially relevant now that many cancers' detection, treatment, and
survival have dramatically improved (Miller et al., 2019).

Clinicians and cancer survivors are often surprised that cancer-related pain persists after
curative cancer treatment and may struggle with devising management strategies (Chwistek et
al., 2016). Historically, cancer survivors are referred to as being "lost in translation" because

there is a lack of awareness and coordinated care of medical, functional, and psychological
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consequences of cancer care (The Institute of Medicine, 2005). In many instances, the treatment
of pain may follow the same approach as it did during cancer treatment (Nekhlyudov et al.,
2018), but it remains unclear whether this is an appropriate approach for cancer survivors with
longer prognoses, particularly concerning opioids therapy (Nekhlyudov et al., 2018) Yet, cancer
survivors several months or years after curative treatment use opioids at a significantly higher
rate than the general population (Barbera et al., 2019; Jones et al., 2021; Salz et al., 2019).

The higher rates of opioid prescribing in cancer survivors likely reflect that cancer-related
pain is treated differently than non-cancer pain. For better or worse, cancer-related pain is
exempt from guidelines that often favor an opioid-sparing approach, such as the Center for
Disease Control Guidelines for Prescribing Opioids for Chronic Pain and state-based laws
limiting opioid prescriptions (Bulls et al., 2021; Dowell et al., 2016). The divergent treatment
approach leaves cancer survivors in limbo between treatment paradigms. It remains unclear
whether cancer-related pain management approaches are entirely different or akin to people with
active disease or non-cancer-related pain or whether cancer survivors require a hybrid of both
(Meghani & Vapiwala, 2018).

Little is known about the pain experience in cancer survivors. The few available
qualitative studies do not reflect the current reality of prolonged survival with newer agents. For
example, immunotherapy has revolutionized the treatment of several cancers but can be
associated with painful sequelae, such as rheumatologic toxicities (Cretu et al., 2021; Laroche et
al., 2017). Nor does existing literature reflect the cancer survivors' perspective on the current
tension of opioid use and guidelines prioritizing opioid-sparing approaches (Goodlev et al.,

2019). Also, existing studies often focus on a single pain syndrome, such as post-mastectomy
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pain or chemotherapy-induced peripheral neuropathy (Armoogum et al., 2020) which fails to
capture the collective burden of co-occurring pain syndromes affecting multiple body locations
(Bao et al., 2018). To address this evidence gap, the purpose of this study was to gain a deeper
understanding of the daily lived experience of cancer survivors with chronic cancer-related pain,
independent of cancer type.

Method

Study Design
Husserl's descriptive phenomenology, qualitative method was used for bracketing,

gathering, and analyzing data (Husserl, 1931; Porter, 1998).

Sampling and Participants

Consistent with acceptable guidelines for descriptive phenomenology, purposive
convenience sampling was used (Porter, 1998), intentionally selecting people with a variety of
pain intensities to capture diverse experiences and the universality of living with chronic cancer-
related pain. Sampling continued until data saturation was achieved, which in phenomenological
studies can range from a minimum sample size of six to fifteen. (Morse & Field, 1996;

Sandelowski, 2000)

Potential participants were identified from an adult survivorship program at a high-
volume cancer center in the Northeast United States. Recruitment letters were sent to participants
following an electronic medical review done by the principal investigator (KFJ) using eligibility
criteria. Patients were eligible if they were 1) solid tumor cancer survivor > 18 years old at the

time of enrollment and during cancer treatment, 2) free of active disease, 3) self-reported chronic
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cancer-related pain that is a result of cancer diagnosis and treatment, 4) > 3-months from last
active cancer treatment (chemotherapy, radiation, or surgery), 5) able to provide informed
consent and read and comprehend 5" grade English, and 6) participate in an online interview
using Zoom. Participants with chronic pain before cancer diagnosis or pain unrelated to cancer
were excluded. Potential subjects were provided a telephone number to call or text if they were
not interested in participating in the study. For those who did not opt-out, the first author (KFJ)
contacted potential participants to assess interest in participation and confirm eligibility. The
study was advertised on patient-facing platforms (survivorship website and exam rooms), and

participants could be referred directly by clinicians.
Study Procedure and Data Collection

The research team developed and pilot tested an interview guide using a descriptive
phenomenological method to answer three overarching research questions: 1) What is the lived
experience of chronic cancer-related pain in cancer survivors? 2) How do cancer survivors
manage chronic cancer-related pain in their daily lives? 3) How does the experience of chronic
cancer-related pain shape cancer survivors' everyday life and pain management choices? The
interviews were conducted by (KFJ) after training and with supervision from a qualitative expert
(MRF). The interviews lasted approximately sixty minutes from November 2021 to March 2022
over zoom in a single study visit. The interview guide is located in the appendix B. The
interviews were recorded and professionally transcribed; participants received a $60 gift card.

The Institutional review board approved the study and procedures.
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Before the interview, participants completed an informed consent using the browser-
based research electronic data capture (REDCap) platform. Following consent, a REDCap secure
link was sent to each participant to collect demographic information about age, marital status,
gender, education, employment status, residence, and income. Participants self-reported primary
cancer type, cancer treatment (i.e, surgery, radiation, chemotherapy, hormone or
immunotherapy), length of time since treatment, and details about pain diagnosis, pain
medication (including opioid use), supplements, and management strategies.

To better describe the phenotype of our sample in terms of the pain experience, the Brief
Pain Inventory (BPI) was collected. The BPI is an 11 item self-administered questionnaire on a 0
(no pain) to 10 ( worst pain imaginable) measuring the degree to which pain interferes with
general activity, mood, walking ability, normal work, mood, relations with other people, sleep,
and enjoyment of life (Atkinson et al., 2010). Additionally, each participant completed the
Collaborative Health Outcomes Information Registry (CHOIR) body map, an electronic, visual
representation of a body enabling participants to select the areas where they are experiencing
pain (Scherrer et al., 2021).

Data Analysis

To ensure the credibility of data analysis, we used a modified iterative seven-step
descriptive data analysis method to examine data, compare codes, challenge interpretations, and
inductively develop themes (Dory et al., 2017; Fu, 2005; Fu & Rosedale, 2009; Fu et al., 2008).

The data analysis steps are outlined in Figure 1.

Rigor and Trustworthiness
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Credibility, transferability, dependability, and confirmability were the criteria for
assessing trustworthiness (Lincoln & Guba, 1985). The use of reflective journals, field notes, and
verbatim transcriptions confirmed credibility, which was further ensured by listening to the
recording of each interview while checking against the transcripts to guarantee accuracy.
Detailed descriptions from participants supported transferability. The emergence of similar data
from different participants in this study demonstrated strong evidence of dependability. Interrater
reliability established during data analysis provided evidence for confirmability of the study.
Finally, the researchers discussed the analysis and reached a consensus regarding the results.

Results

Thirteen cancer survivors were enrolled and participated in qualitative interviews. The
sample size was determined by data saturation by the principal investigator (KFJ) and qualitative
expert (MRF). Data saturation occurred at 11 participants, and two additional participants were

interviewed to ensure no new information or themes emerged.

Table 1 outlines participant demographics. Participants had a mean age of 58.8 (SD=7.1)
years and a variety of primary cancer types and treatments, including breast (n=6), head and neck
(n=5), and lung (n= 2); one participant had both lung and breast cancer, sarcoma (n=1). The time
since treatment ranged from 6 months to > 10 years, with 53.8% being more than three years

post-treatment.

Table 2 summarizes individual participants' clinical characteristics, including prior
cancer treatments, pain diagnosis, pain scores, and a body map depicting pain locations.
Participants had a variety of co-occurring cancer pain diagnoses (chemotherapy-induced

peripheral neuropathy n=>5, post-surgical pain n=7, pain related to radiation treatment n=6, bone
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pain n=2, lymphedema n=4, and other cancer-related pain diagnoses n=6). All participants had >

3 locations of pain.

Several themes emerged to describe cancer survivors' perceptions of living with and
managing chronic cancer-related pain. The three essential themes epitomized the experience of
living with chronic cancer-related pain: invisible suffering at the cost of survival, an opioid

paradox, and a need to try everything.

Invisible suffering as the cost of survival

Participants described chronic cancer-related pain as an unanticipated tradeoff for being
alive; it is a "very complicated thing to be grateful and also to acknowledge that you have this
pain and it's frustrating, and it is a result of saving your life" (Participant 6). For some, survival
was a second chance at living; citing gratitude helps buffer the hardships of adjusting to chronic

cancer-related pain.

Participants expected that they should be grateful and maintain an optimistic attitude in
survivorship. When they did not, many were critical of themselves and frustrated by the toll of
chronic cancer-related pain. "I'm grateful... I'm blessed that I was able to fight it, and I should be
happy... should be dancing on air, but it's just not like that, and pain is one of the things added to
the mix" (Participant 4).

Participants reported that chronic cancer-related pain differed from pain in active
treatment because it brought a new type of suffering that was invisible to friends, family, and
clinicians. Living with chronic cancer-related pain impacted how participants saw themselves,

"sometimes you feel a little lesser than everybody else...cause they're not walking around in pain
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and [ am...No one, no one really understands.... Other people don't know ... they don't
understand how bad it is and that hurts" (Participant 3).

Participants described an assumption on the part of clinicians, family, and friends that
they should be back to their pre-cancer selves but living with pain after cancer prevents them
from ever fully returning to the way things were before. ” The interesting thing about living with
chronic pain, especially pain that you have gotten after cancer is that people think, well you're
okay now ...I think when you have pain after cancer, it's like the body says, Hey PS, we got sick.
We pulled you through, but don't forget it" (Participant 8).

Several participants described less clinical attention once there was no identifiable source
of pain or when there were no answers. "You go to the doctor's office, and they're like, how bad
is the pain? Oh, it's, it's mild, but it's constantly there... it's so easy for them to dismiss
something that's consuming of your life" (Participant 1).

An Opioid Paradox

Six of the thirteen participants remained on opioids for their chronic cancer-related pain.

The paradox of opioids created a strain on relationships with clinicians, whether a participant

was taking opioids or not.

For cancer survivors on opioids, they perceived the clinician's urgency to stop opioids
after cessation of cancer treatment because of concerns of long-term risks. This priority was
often a mismatch with the goals and values of cancer survivors "that you can't deny the moment
in terms of what you need to do. There is quality of life immediately versus risks... So it's like

you're balancing these different things in terms of what makes sense now" (Participant 5).



73

Opioids, for many, were a roadblock to meaningful person-centered communication. "I
think the biggest concern of the doctors is my opioids. And I understand that, but I'm tired of
being a guinea pig...I feel like I found something that works for me. So why change it? ...ifit's
not broken, don't fix it. I have something to help me manage it now" (Participant 4). For others,
remaining on opioids triggered stigma among interdisciplinary team members and within
themselves. "I remember I came home crying one day because one of the pharmacists
commented out loud about me being on pain meds... And I was ashamed. I was ashamed that |
had to rely on [opioid] pain meds" (Participant 10).

Seven participants favored avoiding opioids which generated a clinician's assumption that
this meant their pain was minimal and did not warrant treatment. Cancer survivors felt dismissed
by clinicians who treated opioids as a proxy for pain severity, "they assume because you're not
taking anything that it must not be so bad... But I'm not taking anything because I don't want to
live on [opioid medication] and it is bad" (Participant 1).

Even among cancer survivors themselves, opioids represented pain severity. If they chose
not to use opioids, they had to "live with it" (Participant 9) or use an alternative word to pain "I
always use the word misery. I don't use the word pain. And the reason why is when I think of
pain, I think of an opioid" (Participant 3).

A willingness to try anything

Despite having diverse pain experiences, participants believed clinicians "don't have
answers. It's all very vague...We're busy researching what keeps people alive. We don't give this
enough attention...and maybe it's not a matter of life and death, but if I had the information, it

would help me figure out what I need to do and how to cope with it" (Participant 1). Participants
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also described it would have been helpful to know chronic cancer-related pain could last the rest
of their lives, and they could have developed a self-management plan sooner. "They told me it
would be painful for a little while...And when I was into this several years in, I told my
oncologist that the pain was still going. She says you might have it permanently. And I said, why

didn't you tell me that in the beginning?" (Participant 9).

Participants described that oncology-based clinicians were ill-prepared to manage
chronic cancer-related pain and frequently sent participants to other specialists hoping for a
solution. "I was almost like racing to see what they could do to make this stop...like everybody
keeps wanting to send me different places ...it's really, really hard to go to all the appointments
to begin with and then to go and feel like you have some hope and then the rug is pulled out and

that's happened a couple of times" (Participant 7).

In light of the lack of clinician support, participants reported that managing chronic pain
in survivorship required troubleshooting and a willingness to try many approaches, some
evidence-based and some not. Many participants reported being surprised there were effective
treatments, but cost, insurance, availability, and pilot program duration were common issues.
Indeed, often non-pharmacologic treatment was preferred "I've been on all different kinds [of
treatment], but I'll tell you the best thing...I would take that [acupuncture] in a heartbeat, over
[opioid] pain meds, over anything. It is amazing how that works, but it's so expensive. And your
insurance company won't pay for it." (Participant 10).

Additionally, participants reported a combination of treatments was necessary to manage
co-occurring cancer-related pain syndromes and pain in multiple body locations. Many felt that

chronic-pain management involves "exploring all the avenues...it needs to be a 360 approach
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and be open to trying anything. but you have to do a lot of the work on your own" (Participant
8). Participants described the importance of the need for advocacy in developing their treatment
plan. "You need to be more assertive and not allow providers to dismiss it. Don't shut up and live
with it." (Participant 1). Participants described unnecessary and prolonged pain if they did not
speak up and advocate for a treatment plan aligned with their pain and functional impairments. "I
don't think I said very much. I just assumed I had to live with. but later on finding out that there
were other options, like a good physical therapist. I could have lived much better sooner."
(participant 13).

Discussion

The findings of this study of cancer survivors provide insights into the lived experience
of chronic cancer-related pain in cancer survivors. They suggest an opportunity for pain self-
management, education, and psychosocial interventions to optimize pain. The study also
highlights several areas where cancer care falls short in managing chronic cancer-related pain.
Participants described communication challenges with clinicians, particularly surrounding
opioids and ignoring the suffering associated with chronic cancer-related pain. Participants also
described the importance of developing an individualized multimodal pain treatment using an

approach centered on advocacy and trying many recommended and alternative treatments.

Participants desired clinician acknowledgment and advisement concerning chronic
cancer-related pain management. Participants at different times wanted clinicians to offer
problem-focused strategies (i.e. referral to physical therapy) and emotionally focused strategies
(i.e. recognizing pain and avoiding assumptions). Failure to offer emotional support or solutions

compounded the suffering of those living with cancer-related pain. This similar finding is
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observed in people with non-cancer pain who describe chronic pain as a "hidden" condition
(Dassieu et al., 2021). Many of our participants noted putting their life on hold because they did
not know how long pain would last and if it would improve. For some participants, focusing too
much on identifying a clear trajectory of the pain appeared to stall the development of a
comprehensive biopsychosocial treatment plan that could improve function and provide relief
earlier in survivorship. In the chronic non-cancer pain literature, when psychosocial factors of
chronic pain are ignored, including pain-related suffering, opioid discontinuation can be

challenging, and the success of opioids themselves is undermined (Darnall, 2019).

A challenge to integrating treatment for pain into psychosocial oncology interventions is
that most physicians, nurse practitioners, and mental health clinicians report having little
education or training about chronic pain and express low confidence in treating chronic pain
(Darnall et al., 2018; Darnall et al., 2016; Merlin et al., 2012). Many of the participants felt that
their cancer team did not have answers to help them manage their pain. Although cancer centers
are often comprehensive, our findings mimic others that chronic pain care, especially
psychosocial-based treatments, are not well integrated into cancer pain treatment, particularly

post-treatment (Azizoddin et al., 2021).

While our study recruited participants from a prominent survivorship program, for many
cancer survivors, care is shared among primary care, oncology, survivorship, and palliative care
clinicians. In our prior work, we have demonstrated that clinicians feel uncomfortable about who
should manage chronic cancer-related pain, and participants in this sample described being sent
to a host of specialists, some more helpful than others (Check et al. 2022). The lack of a "medical

home" for people with chronic cancer-related pain is problematic. The study findings point to the
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importance of a service or discipline that can lead the charge of providing comprehensive, high-
quality multimodal pain treatment, including opioid care and pain education. However,
operationalizing chronic cancer-related pain care is fraught because people with cancer are seen
as a "different population," and clinicians describe insufficient knowledge to manage chronic
pain in cancer survivors (Burke et al., 2017; Schenker et al., 2021a). Recent work within the
Veterans Health Organization and other prominent pain centers provides a blueprint for
interdisciplinary virtual pain cancer for unique populations using telehealth. These
interdisciplinary models facilitate collaboration, access, tailoring of non-pharmacologic
treatments, and individualized medication management with promising results in patient
satisfaction (Edmond et al., 2022; Tauben et al., 2020). Such innovation is sorely needed for
cancer survivors, who currently are navigating treatment alone with a piecemeal approach that

relies heavily on self-advocacy and resources.

The transition from acute to chronic cancer-related pain was difficult for participants. In
some ways, their experience resembles non-cancer pain. For example, many were surprise that
pain did not resolve once the cancer was treated. Similar to people living with non-cancer pain,
this led some participants to continue searching for answers and rely on effective strategies used
during treatment, like opioids (Darnall, 2019). When opioids were not used as treatment
strategies, participants noted that clinicians did not have more to offer and relied on the
philosophy of 'trying everything'. The current emphasis on opioids in cancer care appears to have
negative consequences for our participants, including impaired communication on the risks and
benefits and collaboratively working to craft an individual treatment plan. For people who did

not use opioids, opioids were often offered, and if they did not wish to use opioids, frequently
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their clinicians minimized their pain and did not offer alternative chronic pain treatment

modalities.

Our findings underscore a greater need to attend to psychosocial aspects of pain unique to
the cancer survivors experience of chronic cancer-related pain. The role of gratitude and positive
psychology was an important feature of the experience of living with chronic cancer-related pain.
Many of our participants viewed chronic cancer-related pain as a tradeoff to being alive,
leveraging optimism to cope with chronic cancer-related pain. In women with breast cancer, a
gratitude journal positively impacted daily psychological functioning, perceived support, and
adaptive coping strategies (Sztachanska et al., 2019). For other participants, there was a different
reaction, e.g., a sense they "should be grateful," creating cognitive dissonance and leading them
to push aside recognition that cancer related-pain has immeasurably changed their life.
Acceptance and commitment therapy (ACT) can be an alternative psychosocial intervention.
ACT can target thinking patterns moving away from reducing negative thoughts and instead
toward value-oriented actions and behaviors (Driscolll et al., 2021). It has the potential to
improve cancer and pain-related distress for people who feel victimized by cancer, but its use has
been limited to stress, anxiety, fatigue, and depression (Driscoll et al., 2021; Li et al., 2021).
Expanding access and options for psychosocial-based interventions that target disordered
thinking and positive psychology can improve chronic cancer-related pain in cancer survivors

and perhaps decrease the use of opioids (Darnall et al., 2018).

An unexpected finding of our study was all participants experienced multisite pain.
Multisite pain, defined as pain in more than one part of the body, is increasingly accepted as a

chronic pain phenotype associated with worse pain severity and function, leading to greater
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opioid use. (Coggon et al., 2013). Chronic multisite pain is associated with psychosocial
stressors, including adverse life experiences and falls, common conditions in cancer survivors
(Generaal et al., 2016; Wechsler & Wood, 2021). Multisite pain is an important area for further
research in cancer survivors with cancer-related pain. Better recognition of multisite pain can

improve pain self-efficacy and self-management practices (Kawi, Duke, & Maduka, 2020).

Limitations

The goal of qualitative research is not generalizability but a deep understanding of a
phenomenon (Morse & Field, 1996; Sandelowski, 2000). Consistent with the objective of the
descriptive phenomenological approach, we were able to capture a deeper understanding of the
lived experience of chronic cancer-related pain in cancer survivors. Notably, most participants in
the study were White, middle-class, female breast cancer survivors. Further examination with a
more diverse sample would help ascertain whether there are divergent or consistent findings. The
findings of this study were also based on a single cancer center. Cancer survivors receiving care
at different cancer centers may have a different perception and management of chronic cancer-

related pain influenced by the availability of pain treatments or organizational culture.

Conclusion

Pain management is a consistently reported unmet need in cancer survivors beyond active
cancer treatment (Chwistek et al., 2016; Jiang et al., 2019). Our study provides insight on
perceptions and management strategies used by a diverse group of cancer survivors with chronic
cancer-related pain. The findings describe how a lack of recognition of pain, opioid stigma, and

opioid-sparing approaches compromise therapeutic relationships with cancer survivors and their
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clinicians. Research, policy, and clinical practice should prioritize access to multimodal pain
treatments, improve high-quality communication, and expand clinicians' knowledge and skills to
manage chronic pain. Increasing pain education to survivors with chronic cancer-related pain can

potentially improve the development of an individualized treatment plan.
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Table 1: Participant Demographics

82

N=13
N (%)

Age (Mean, SD) 58.8+7.1
Gender Self-report
Man 2 (15.4%)
Women 11 (84.6%)
Education
HS or Partial College or Associates Degree 4 (30.7%)
Bachelor's Degree 4(30.7%)
Graduate Degree 5 (38.5%)
Financial Status
Comfortable 5 (38.5%)
Have enough to make ends meet 7 (53.8%)
Do not have enough 1 (7.7%)
Partnered Status
Single 1 (7.7%)
Married 8 (61.2%)
Divorced 4 (30
Employment
Employed 6 (46.1%)
Unemployed 1 (7.7%)
Retired 2 (15.4%)
Sick Leave 3 (23.1%)
Volunteer 1 (7.7%)
Cancer Type
Breast* 6 (46.1%)
Head and Neck 5 (38.5%)
Lung* 2 (15.4%)
Sarcoma 1 (7.7%)
Time since treatment
3 months-1 year 3 (23.1%)
Between 1-3 years 3 (23.1%)
Between 3- 6 years 2 (15.4%)
Between 7-10 years 4 (30.7%)
More than 11 years 1 (7.7%)
Pain Interference (Mean, SD) 4.3+1.6
Pain Severity (Mean, SD) 4.4+1.6
Number of Sites of Pain (Mean, SD) 11.5 £6.3 (3-24)

*one participant had a history of breast and lung cancer



Table 2. Individual Participant Characteristics
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73 Head Surgery 1 year Post-surgical
and Immunotherapy Generalized
Neck bone pain
from cancer
treatment
Lymphedema
61 Sarcoma | Surgery >11 Post-surgical
Radiation years Lymphedema
69 Breast Surgery 7-10 CIPN
Chemotherapy | years Post-Surgical
Lymphedema
48 Head Radiation 1-3 CIPN
and Chemotherapy | years Pain-related to
Neck Immunotherapy radiation
63 Breast Surgery 7-10 Post-surgical -
Hormonal years Generalized
treatment pain




85

10 |51 Breast Surgery 3-6 7 Bone pain =
and Radiation years from cancer oy {ﬁﬁ
Lung Hormonal treatments /:\ W
treatment DeQuervain [/ N m
tenosynovitis ™ oM
A0 A8
[IDAG /A2 |
KAD, a@
{LLQ\‘“ l‘ ‘\U;\“U‘ l\ ‘\ JE}
UL W
7] U Ju
Yl
iy nn
N=M
11 55 Breast Surgery 7-10 7 Surgery
Radiation years Radiation
Chemotherapy Chemotherapy
12 |58 Head Surgery 7-10 |6 CIPN &
and Radiation years Post-surgical
Neck Chemotherapy Pain related to
radiation
13 55 Breast Surgery 7-10 10 CIPN
and Radiation years Post-surgery
Lung Chemotherapy Pain related to

radiation
Lymphedema




Figure 1: Seven-Step Method for Data Analysis

1. Read the transcript
several times to gain a
broad understanding

7. Conducted multiple 2. Met as a group to identify
discussions until consensus key codes related to the
was achieved research question
6. Reviewed the transcripts 3. Combined the coded
and validated themes quotations into one file and
alongside interview data confirmed accuracy.
5. Reviewed major themes 4. Analyzed quotation files
together and engaged in and identified major themes

active discussions to by putting key coded

resolved any discrepancies quotations together

Adapted from Fu &Rosedale, 2009
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Interview Guide

3 overarching research questions:

1. What is the lived experience of chronic cancer-related pain in cancer survivors?
2. How do cancer survivors manage pain in their daily lives?
3. How does the experience of chronic cancer-related pain shape cancer survivors’

everyday life and pain management choices?

1. Please tell me what it was like for you when you were diagnosed with cancer.
Probes:
a. When and how were you diagnosed with cancer?
2. Please describe to me your experience of having pain related to cancer and cancer treatment
or as we call cancer-related pain.
Probes:
a. When did you start to experience pain related to cancer or cancer treatment?
b. How has your experience of pain changed over time since you completed your
cancer treatment?
3. Before your cancer treatment, did anybody tell you about the possibility of having chronic
cancer pain?
4. What has it been like for you to experience chronic cancer-related pain.

Probes:
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a. What is hard for you in your everyday to due to your chronic cancer-related pain and
cancer experience?
Tell me how your life has changed since you have had chronic cancer-related pain?
a. How have things changed with regard to your typical day?
b. How have things changed for you with regard to your family and friends?
c. How have things changed with regard to your work outside the home (if this
applies)?
d. How have things changed with regard to your favorite leisure activities?
e. How have things changed with regard to your social activities?
As a person who has chronic cancer-related pain, please tell me what do you do to manage
your chronic cancer pain?
Probes for the questions:
a. What types of things do you do to manage your pain? Medications, coping strategies,
non-pharmacologic treatments.
b. How much do these things help you manage your pain?
c. lam interested in knowing how you select your pain management choices?
d. What motivates you to manage your pain?
How much do you think about your pain
a. Please tell me about your thoughts when you experience pain or what you think
courses the pain. For example, people worry about pain because they see pain as the
sign of cancer recurrence or other reasons.

b. How do you deal with these feelings?
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c. Please describe for me any changes that you have to make for your plans for future
because of your experience of chronic cancer pain.

8. What advice would you give to other cancer survivors who experience chronic cancer pain?
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Chronic pain is one of the most common long-term effects experienced by the growing
population of cancer survivors (Paice, 2019b). Chronic cancer-related pain is defined as pain
resulting from cancer or its treatments lasting beyond the expected course of healing or greater
than three months after the completion of therapy (Treede et al., 2019). Chronic cancer-related
pain syndromes include chemotherapy-induced peripheral neuropathy, bony complications of
corticosteroids, lymphedema, post-surgical or radiation pain, and arthralgias from hormonal
treatment (Paice et al., 2016). Chronic pain occurs in 20 to 50% of cancer survivors (Gallaway et
al., 2020; Van den Beuken et al., 2016). Severe pain interfering with major activities is twice as
common in cancer survivors than in the general population (Jiang et al., 2019). Chronic-cancer

pain leads to numerous physical, emotional, and financial burdens (Paice, 2020).

Cancer survivors are individuals who have completed primary cancer treatment and have
no active disease (Bennett et al., 2019). There is awareness of the magnitude and consequences
of chronic cancer-related pain. Yet, the contribute of unique cancer-specific psychosocial factors
to the chronic cancer-related pain experience has not been investigated in cancer survivors.
Understanding the contributions of psychosocial factors to chronic cancer-related pain is an
essential prerequisite to managing the multidimensional experience of chronic pain (Miaskowski
et al., 2019). The combination of biopsychosocial factors across physical, psychological, social,
emotional, and spiritual domains often results in a "total pain" experience specific to each

person, circumstance, and illness (Mehta & Chan, 2008).

Indeed, coping in the aftermath of cancer poses distinctive challenges (Chaturvedi, 2012).

Fear of cancer recurrence (FCR) is one of cancer survivors' most commonly reported problems.
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FCR may be particularly distressing when living with chronic cancer-related pain since
worsening or new pain can signify cancer recurrence (Chwistek et al., 2016). Cancer distress
occurs in 3 out of 4 cancer survivors and is associated with impaired coping with cancer-related
symptoms (Baker et al., 2016). Cancer-related trauma may also play a role in chronic cancer-
related pain. For example, in head and neck cancer survivors, a population with high rates of
chronic pain, many report post-traumatic stress, and 11.8% meet the criteria for post-traumatic
stress disorder (Moschopoulou et al., 2018). Previous literature has demonstrated that trauma,
chronic pain, and opioid use are highly comorbid (Baria et al., 2018). Our recent work
demonstrates that opioid use in cancer survivors is much approximately five times higher than in
the general population (Jones et al., 2021). Attention to psychosocial factors is an essential area
of research because cancer-specific biological factors (disease type, tumor stage, and treatment)
often fail to account for differences in pain or opioid use in cancer survivors (Lee et al., 2017;

Paice, 2011; Roberts et al., 2020).

Pain catastrophizing and multisite pain can influence chronic pain in the general
population but are rarely the focus of an investigation of chronic cancer-related pain in cancer
survivors. Pain catastrophizing is characterized as a tendency to ruminate about pain increasing
distress, pain severity, and debility (Goodlev et al., 2019; Paice et al., 2016). In people with
diverse cancer stages and types, pain catastrophizing was uniquely associated with pain, opioid
use, and acute care utilization (Azizoddin et al., 2022). Likewise, multisite pain can influence
daily function and social activities. Multisite pain or pain to in more than one anatomical location
has a more significant impact than single-site pain (Butera et al., 2019). The role of multisite pain

has not been extensively investigated in cancer survivors. One study reported that among breast
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cancer survivors living with chronic pain, 47% experienced two types of pain, and 23% had
more than three types of pain (Bao et al., 2018). Historically, research on chronic cancer-related
pain focuses on a single pain syndrome rather than the collective burden of pain and co-

occurrence of chronic cancer-related pain syndromes (Armoogum et al., 2020; Bao et al., 2018;

Paice et al., 2017).

This study aimed to assess the association between unique cancer-specific psychosocial
factors and pain interference and severity in cancer survivors. Our conceptual model is depicted
in Figure 1. We hypothesized that fear of cancer recurrence, cancer distress, and/or cancer-related
trauma would significantly contribute to the pain experience in cancer survivors. We recruited
cancer subpopulations with high rates of chronic pain, including breast, lung, and head and neck
cancer (Berger et al., 2020; Nelson et al., ; Paice, 2019b) and excluded cancer survivors with pre-
existing chronic pain or pain unrelated to cancer. The study was guided by the biopsychosocial
model (BPS) of pain, a widely accepted model previously used in cancer that recognizes the
complex interaction of biologic, psychological, and social factors that modulate a person's

experience of pain (Gatchel et al., 2007; Novy & Aigner, 2014).

Method
The data collected during this study was part of a more extensive multimethod study that
examined chronic cancer-related pain in cancer survivors. The qualitative results are discussed
elsewhere; here, we report on the quantitative cross-sectional data collected between November
2021 and July 2022. Participants were recruited from a high-volume cancer center and adult
cancer survivorship program using recruitment letters, clinician referrals, and advertisements on

patient-facing platforms. Participants were eligible for inclusion if they were: 1) solid tumor
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cancer survivors, 2) > 18 years old with no active disease or signs of recurrence, 3) experience
pain related to cancer diagnosis and treatment, 4) > three months from the last active cancer
treatment (chemotherapy, radiation, or surgery; hormone therapy for chemoprevention was
acceptable), and 5) able to read and comprehend 5™ grade English.

Participants received a $20 gift card after completing informed consent and study
measure electronically using the browser-based research electronic data capture (Redcap)
platform on their devices. Institutional review boards approved the study.

Measures

Demographic and Clinical Data

A standard demographic survey was collected to describe our sample, including age,
marital status, gender, education, employment status, residence, and income. Cancer and pain
treatment details were collected via self-report, including time since treatment, primary cancer
type, treatment types, details about pain diagnosis, pain medication including opioids,

supplements, and management strategies.
Pain Interference and Pain Severity

The pain experience was captured using the Brief Pain Inventory pain interference (BPI-
PI primary outcome) and pain severity (secondary outcome) scales. The Brief Pain Inventory
meets the standards of the Initiative on Methods, Measurement, and Pain Assessment in Clinical
Trials (IMMPACT) and has been validated measures in cancer survivors (Abahussin et al., 2019;
Dworkin et al., 2005; Turk et al., 2003). Pain interference is the average score of 11 items from

the Brief Pain Inventory pain interference (BPI-PI) scale. The BPI-PI captures the degree to
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which pain interferes with general activity, mood, walking ability, normal work, mood, relations
with other people, sleep, and enjoyment of life, where 0 refers to "does not interfere" and 10
indicates "interferes completely (Atkinson et al., 2010). In our sample, BPI-PI demonstrated
good internal consistency (a=0.85, ®=0.95). Pain severity was measured using a previously
validated single question of the Brief Pain Inventory Severity (BPI-S), asking participants to rate
their average pain over the past seven days on 11-point numeric scale ranging from 0 (no pain) to

10 (worst possible pain) (Abahussin et al., 2019).
Fear of Cancer Recurrence

Fear of Cancer Recurrence is the sum of the seven-question scale (FCR7) previously
validated in cancer survivors (Simard et al., 2013; Yang et al., 2019). The FCR7 includes seven
items, such as, "I am afraid that my cancer will recur" and "I get waves of strong feelings about
cancer coming back". Participants rate each concern on a scale of 0 (no at all) to 4 (very

seriously). In our sample, FCR demonstrated good internal consistency (a=0.85, ®=0.95).
Cancer Distress

Cancer distress was assessed using the CancerSupportSource (CSS), an evidence-based
psychosocial distress screening tool endorsed by the National Comprehensive Network (Buzaglo
et al., 2020). Respondents rate their level of concern from 0 (not at all) to 4 (very seriously) for
25 items in five domains: 1) emotional well-being, 2) symptom burden and impact, 3) body
image and healthy lifestyle, 4) healthcare team communication, and 5) relationships and
intimacy. A sum of the 25 items derives a single cancer distress score. In our sample, CSS

demonstrated good internal consistency (a=0.92, ®=0.94).
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Cancer Trauma

Cancer Trauma was measured using the Impact of Events Scale-Revised (IES-R), a
widely used measure of event-specific distress (Salsman et al., 2015). The IES-R score is the
sum of 15 items that assess the frequency of intrusive and avoidant cognitions associated with a
specific stressor (Salsman et al., 2015). Subjects respond using a four-point scale, ranging from 0
(not at all) to 4 (often), depending on how often they experienced specific symptoms during the
past week. In our sample, IES demonstrated good internal consistency (a=0.93, ©®=0.95).
Pain Catastrophizing

Pain catastrophizing was ascertained using the Pain Catastrophizing Scale (PCS), the sum
of 13 items indicating the degree they experience thoughts and feelings that occur during pain
episodes on a 5-point scale with 0 (not at all) to 4 (all the time). In our sample, the PCS
demonstrates good internal consistency (a=0.93, ®=0.95).
Number of Sites of Pain

The Collaborative Health Outcomes Information Registry body map (CHOIR) was used
to measure the number of sites of pain by asking participants to indicate the location(s) of pain
(Scherrer et al., 2021). There are 74 regions that may be selected, and the total number of sites of
pain reflects the sum of the selected region for each participant (Alter et al., 2021) (Scherrer et
al., 2021). The CHOIR body map has been used in prior research to describe chronic pain
phenotypes and pain impact (Kong et al., 2021; Ziadni et al., 2022).

Data Analysis

All statistical analyses were performed using R version 4.1.2 and RStudio version

2021.09. In the descriptive analysis, means and standard deviations were computed for
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continuous variables, and frequencies and percentages were calculated for categorical variables.

There was no missing data.

First, bivariate correlations () were calculated to measure the strength and direction of
the linear relationship between all independent variables. The associated effect sizes were
measured using Cohen's d standard convention for reporting small to medium (d = 0.1-0.3),
medium to large (d = 0.3-0.5), and large to very large (d = 0.5-1.0) (J. Cohen, 2013). We also fit
simple linear regression models to assess the bivariate relationship for each predictor (cancer-
specific psychosocial variables of FCR, CCS, IES), pain catastrophizing (PCS), and the number
of sites of pain, where the primary response variable is pain interference (BPI-PI). Finally, to test
our research hypotheses that fear of cancer recurrence, cancer distress, and/or cancer trauma
would significantly contribute to the pain experience in cancer survivors over and above pain
catastrophizing and multisite pain, we fit a series of nested linear regression models. Specifically,
for each cancer-specific psychosocial factor, we fit 1) a model with the cancer-specific
independent variables, along with pain catastrophizing and the number of sites of pain; and 2) a
model with pain catastrophizing and the number of sites of pain that excludes each cancer-
specific independent variable one at a time to assess for change in R? and allow for likelihood
ratio testing (Rights & Sterba, 2020). The likelihood ratio test is, therefore, a test of significance
for the contribution of each cancer-specific psychosocial variable on the outcome variable of
pain interference. The null hypothesis of the likelihood ratio test is that the cancer-specific
psychosocial variable does not account for any additional variance in pain experience over and
above pain catastrophizing and the number of pain sites. An identical process for the secondary

response variable, pain severity, was used. Model assumptions for all models were checked using
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residual diagnostic plots, including g-q plots to assess the assumption of normality and Cooke's

distance criteria for outliers (Cook, 1977).

Sample Size and Power Considerations

The study was powered for the ability to detect a significant change in R? between nested
linear models using conventional effect sizes of Cohen f* (1988) of small (0.02), medium (0.15),
and large (0.35). We determined that a minimum sample size of 40 was sufficient to detect a
medium effect size with a change in degrees of freedom of 1, using standard Cohen #* (0.15) with

80% power (a=0.05) with five predictors in the model.

Results

Participants

We recruited 41 cancer survivors who self-reported chronic cancer-related pain. Table 1
shows the study sample's demographics and clinical characteristics of the study sample.
Participants were 92.6% female, and the mean age was 59.58 (SD = 9.07), and most participants
were married or partnered and financially comfortable. Participants had a variety of cancer types-
65.9% were breast cancer survivors, 12.5% were head and neck cancer survivors, 10% were
sarcoma survivors, and the remaining were survivors of either lung, gastrointestinal, or
gynecological cancers. Over half (58.5%) of the sample was more than six years since cancer
diagnosis and treatment, with the majority (78.0%) being more than three years from cancer
treatment. Surgery was the most common cancer treatment (95.1%), but all participants were
treated with multimodal cancer treatment (i.e. surgery and radiation or surgery and
chemotherapy). Ten participants were on maintenance hormonal or immunotherapy during data

collection. The cancer-related pain syndromes reported were postoperative pain 48.4%,
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lymphedema 39.0%, radiation-induced pain 39.0%, chemotherapy-induced peripheral
neuropathy 24.4%, and 63.4% of participants had more than one pain diagnosis. The mean BPI-
PI score was 4.69 (SD = 2.38), and the mean pain severity was 4.39 (SD =1.80) on zero to ten
scales. The mean number of pain sites was 9.29 (§SD=7.72). The mean pain catastrophizing score
on a 0 to 52 scale was 12.93 (SD=8.94). Table 2 shows descriptive statistics and histograms of all
the study variables. The management of pain with pharmacologic treatment was common with
26.8% of the sample using opioids, 12.2% using cannabis, 19.5% using gabapentinoids, and
29.3% using acetaminophen or nonsteroidal anti-inflammatories. Participants used non-
pharmacologic strategies such as exercise, mindfulness, massage, and acupuncture; 48.8% did
not report using complementary or alternative therapies to manage chronic cancer-related pain.
Correlations and Bivariate Testing

A strong relationship was observed between CSS and PCS (7=0.65), between CSS and
IES (=0.74), and between FCR and CSS (7=0.50). There was a moderate relationship observed
between IES and PCS (#=0.50), between the number of sites of pain and PCS (+=0.34), and
between the number of sites of pain and CSS (r=0.37). There was a weak relationship between
FCR and PCS (7=0.28) and between FCR and the number of pain sites (»=0.23). The correlation
coefficients were within the accepted limits of <0.80 to be contained concurrently within the
model (Vatcheva, Lee, McCormick, & Rahbar, 2016). Additionally, the variance inflation factor
(VIF) for each predictor (and for each model) was < 5, suggesting there was no extreme
multicollinearity.

Using simple linear regression, PCS was a significant predictor of variability BPI-PI

scores (adjusted R? = 0.36, F(1, 39) = 23.94, p <0.001). The number of sites of pain was a
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significant predictor of variability BPI-PI scores (adjusted R? = 0.29, F(1, 39) =18.00, p <0.001).
CSS was a significant predictor of variability BPI-PI scores (adjusted R*> =0.36, F (1, 39) =23.55,
p <.0001). FCR did not significant predict variability BPI-PI scores (adjusted R? 0.05, F (1, 39)
=2.93, p=0.095). Finally, cancer trauma was a significant predictor of variability BPI-PI scores
(adjusted R? 0.17, F (1, 39) =9.14, p =0.004).

Likewise, we performed simple linear regression to test the relationship of each
independent variable, pain catastrophizing, and the number of sites of pain on pain severity. PCS
was a significant predictor of variability pain severity (adjusted R? 0.14, F(1, 39) =7.40, p
=0.010). The number of pain sites was a significant predictor of the variability of pain severity
(adjusted R? 0.25, F(1, 39) =14.52, p<0.001)). CSS was not a significant predictor of variability
pain severity (adjusted R? 0.04, F(1, 39) =2.84, p =0.100). FCR did not significant predict
variability pain severity (adjusted R* =0.01, F(1, 39) =0.64, p=0.429). IES was not a significant
predictor of variability in pain severity (adjusted R* 0.07, F(1, 39) =3.86, p =0.057).

Linear Regression Models and Likelihood Ratio Tests

Primary Outcome: Pain Interference

In model 1a, BPI-I was regressed on the number of sites of pain and PCS; these
predictors explained a significant degree of variance in BPI-PI scores (adjusted R* = 0.50, F(2,
38) =20.65, p <0.001). For model 2a, when BPI-PI was regressed on cancer distress additionally
to pain catastrophizing and the number of sites of pain, it was a significant predictor of variance
in the outcome (adjusted R? 0.53, F(3, 37) =15.93, p <0.001), but using a likelihood ratio test to
compare the nested models we could determine cancer distress did not significantly explain

variability in BPI-PI scores over and above the number of pain locations and PCS (p= 0.065,
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Cohen's 2 0.10). For model 3a, BPI-PI was regressed on FCR additionally to pain
catastrophizing and the number of sites of pain; it was a significant predictor of variance
(adjusted R? 0.48, F(3, 37) =13.50, p <0.001), but using likelihood ratio testing to compare
nested models FCR did not significantly contribute to the variability in BPI-PI over and above
the number of pain locations and PCS (p=0.721, Cohen's £ <0.01). For model 4a, pain
interference was regressed on IES additionally to pain catastrophizing and number of sites of
pain, it was a significant predictor of variance in BPI-PI (adjusted R* 0.498, F(3, 37) =14.230, p
=<0.001); but using likelihood ratio to compare nested models it did not significantly predict
variability in BPI-PI over and above the number of pain locations and PCS (p =0. 284, Cohen's f*
0.030). Lastly, we regressed all cancer-specific psychosocial factors to assess the combined
effect on pain variability, over and above PCR and number of pain sites (model 5a; adjusted R*
0.505, F (5, 35) =9.150, p <0.001); using likelihood ratio testing of nested models, cancer-
specific psychosocial factors did not significantly predict variability in BPI-PI (p =0.313,
Cohen's 2 0.110) over and above PCS and number of sites of pain. Table 3 provides a summary
of regression models 1a through 5a.
Secondary Outcome: Pain Severity

Using identical processes as above and depicted in Table 4, we generated model 1b to
assess pain severity regressed on the number of sites of pain and PCS determining it was a
significant predictor of average pain scores (adjusted R? 0.20, F (2, 38) =6.09, p =0.005). For
model 2b, when pain severity was additionally regressed on cancer distress in addition to
variables in model 1b it was a predictor of variance in pain severity (adjusted R* 0.19, F(3, 37)

=4.13, p =0.013), but using a likelihood ratio test to compare the two nested models we could
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determine cancer distress did not significantly contribute to variability in pain severity over and
above the number of pain locations and PCS (p=0.52, Cohen's /> 0.01). We then added FCR to
the model 3b with the variables in model 1b it was a significant predictor of variability of pain
severity (adjusted R? 0.18, F (3, 37) =3.99, p =0.015), but using likelihood ratio testing of nested
models, we determined that FCR did not significantly predict variability in average pain over and
above pain catastrophizing and the number of sites of pain (p= 0.755, Cohen's /*<0.01). Then
pain severity was regressed IES as model 4b in addition to the variables in model 1b it was a
significant predictor of the outcome (adjusted R? 0.185, F(3, 37) =4.033, p =0.014), likelihood
ratio testing indicated that cancer trauma did not significantly predict variability in pain severity
(p=0. 666, Cohen's f*<0.01) over and above PCS and number of pain sites. Lastly, we regressed
all unique cancer factors to assess the combined effect of cancer-specific psychosocial factors on
pain severity over and above the variance explained by PCR and the number of pain locations
(model 5b; adjusted R? 0.17, F(5, 35) =2.67, p =0.039). Cancer-specific psychosocial factors did
not significantly predict variability in pain severity over and above the number of pain sites and
PCS (p= 0.668, Cohen's f* =0.04).

Discussion
This study of cancer survivors with diverse cancer-related pain experiences determined
the relative contribution of three cancer-specific psychosocial factors to the chronic cancer-
related pain experience while accounting for pain catastrophizing and the number of pain sites.
Our results indicate that cancer-specific psychosocial factors of fear of cancer recurrence, cancer
distress, and cancer trauma explain relatively little variance in pain interference and average pain

severity compared to pain catastrophizing and the number of pain sites. The findings should be
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interpreted within the context of other literature on chronic cancer-related pain and recognition of

the strengths and limitations of the study approach and sample.

Our study adds to the growing body of evidence that pain catastrophizing is among the
most important psychosocial factors contributing to the pain experience even among cancer
survivors with chronic-cancer related pain (Akbas et al., 2021; Leysen et al., 2021; Wilson et al.,
2022). In addition to potentially worsening pain, a lack of attention to pain catastrophizing can
contribute to reliance on opioids and other pharmacologic treatments (Azizoddin et al., 2022).
Over half of our sample had PCS scores above the therapeutic target of 10, and 56% had scores
greater than 13. In other studies, PCS scores greater than 13 to 16 have shown a higher
likelihood of an opioid prescription (Sharifzadeh et al., 2017). In our sample, we did not test the
relationship of opioid use with psychosocial measures since data collection was self-report rather
than an exhaustive measure capturing consistent or prior use. Nevertheless, at the time of data
collection, nearly 25% used opioids and/or gabapentoids to manage cancer-related pain, and half
of our sample did not use non-pharmacologic treatment. The reliance on opioids and other
pharmacologic treatments is similar to the prevalence reported in other studies (Jones et al.,
2021). Still, it is worrisome since there is a lack of evidence on the efficacy and safety of
adjuvant analgesics and opioids in cancer survivors with chronic-cancer related pain, and
unaddressed pain catastrophizing can undermine the effectiveness of pharmacologic management
(Rai et al., 2017). Targeting pain catastrophizing can lead to meaningful improvements in pain-
related interference and decrease reliance on pharmacologic treatments (Azizoddin et al., 2021;
Darnall et al., 2021; Darnall et al., 2019). Moreover, treatment approaches that address pain

catastrophizing, such as cognitive behavioral therapy, have less risk of side effects and toxicity-
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an important consideration in cancer survivors with a longer prognosis. Innovative work to
address pain catastrophizing using a single visit resulted in clinically significant improvements in
pain catastrophizing, pain interference, and pain intensity that was not inferior to an eight-week
cognitive behavioral therapy session (Darnall et al., 2021).

Lack of attention to pain catastrophizing can also lead to poor self-efficacy to control
pain and lead to chronic pain in multiple locations of the body (Kawi et al., 2020). Participants in
our study had a large burden of pain sites with 73.0% having more than five sites of pain, and the
majority (63.4%) had several co-occurring chronic cancer-related pain syndromes. To the best of
our knowledge, this study is the first that demonstrates the common occurrence of multisite pain
in cancer survivors with cancer-related pain without pre-existing non-cancer pain. This finding
should be further explored because it has important implications for management and pain
phenotyping. Multisite pain, similar to pain catastrophizing, limits the effectiveness of
pharmacologic treatments and is associated with long-term opioid use and challenges with opioid
tapering (Coggon et al., 2013).

The non-significant relationship between chronic cancer-related pain interference and
cancer-specific psychosocial factors was surprising and may reflect our small sample size and
participant characteristics. Approximately half our sample experienced moderate FCR, matching
the reported prevalence in the literature (Luigjes-Huizer et al., 2022). Still, few rigorous
longitudinal studies capture our study population, the majority of which were > 6 years’ post-
curative treatment (Simard et al., 2013). The relationship between FCR and pain interference
may diminish as pain persists and people are further along in the cancer survivorship continuum.

Additionally, the relationship between fear of cancer recurrence and pain may be modulated by
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the location of pain and whether the location could signal recurrent disease. Most of our
participants had diffuse pain persisting many years’ post-treatment, so perhaps this is less likely
to trigger thoughts of cancer recurrence. Given the diffuse nature of pain and participants being
nearly a decade since initial treatment, fear of cancer recurrence may be less important to the
pain experience than we hypothesized in long-term survivors with multisite pain.

Using the impact events scale to measure cancer trauma, we hoped to capture cancer
trauma accurately. However, whether or not cancer is a single traumatic event is a source of
debate (Leano et al., 2019), with some researchers suggesting cancer is more akin to a chronic
stressor (Abbey et al., 2015; Cordova et al., 2017). Only a small portion of our sample had
clinically significant levels of trauma, likely because post-traumatic stress disorder is most
pronounced shortly after treatment (Abbey et al., 2015). Our study does not clarify the role of
cancer trauma and the chronic cancer-related pain experience in cancer survivors, but the
surrounding literature identifies that early childhood trauma and other forms of trauma can
influence cancer-related pain in cancer survivors (Novy & Aigner, 2014; Sager et al., 2020).

In our study, cancer-specific factors, pain catastrophizing, and the number of sites of pain
combined accounted for less variance in the pain severity outcome, our secondary measure, than
in pain interference. A possible explanation is this was a cross-sectional study, and average pain
severity may be a less meaningful measure in cancer survivors who have been living with pain
for many years. Likely examining pain severity trajectories over time would be a more
meaningful indicator of pain severity within persons. Other evidence also points to pain severity
remaining stable in cancer survivors receiving and not receiving cancer treatment, suggesting

pain severity may be less of a dynamic measure of cancer-related pain (Shi et al., 2011).
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As a first step to understanding the unique aspect of the chronic cancer-related pain
experience, we attempted to offset the weaknesses of our study design by using validated and
psychometrically sound measures previously used in cancer survivors. Nonetheless, data was
only collected at one-time point and likely influenced our findings. Many of our participants
were nearly a decade from cancer treatment, a population rarely captured in the existing
literature making our study an important contribution to the literature. Future studies on chronic
cancer-related pain should consider pain, psychosocial measures, and treatment over time since
psychosocial factors and management strategies frequently change (Nekhlyudov et al., 2017).
Our findings may have also been influenced by the COVID-19 pandemic that has had significant
ramifications for cancer survivors and people living with chronic pain (Edmond et al., 2022;
Jammu et al., 2021).

Despite our attempts to include a broad group of cancer survivors because they are
grouped together in national pain management guidelines (Paice et al., 2016), our small sample
was predominantly compromised of female breast cancer survivors. The role of sex can influence
the findings since females are more likely to experience pain catastrophizing and chronic pain
(Bartley & Fillingim, 2013). Additionally, although we rigorously screened and excluded people
with pre-existing non-cancer pain or pain unrelated to cancer, some pain may be attributed to
non-cancer conditions common in the age represented in our cohort (i.e., musculoskeletal pain).
This may impact the fidelity of our study findings but also reflects the reality that the etiology of
chronic pain can be difficult to pinpoint, with 22.0% of our sample lacking a chronic cancer-
related or other formal pain diagnoses (Ahuja et al., 2017). Lastly, we captured nearly fifty

percent of explained variance of pain interference in cancer survivors (as measured by the BPI-
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PI); but numerous factors can influence chronic pain in cancer survivors (Novy & Aigner, 2014),
and we have only accounted for pain catastrophizing and the number of sites of pain. Using a
parsimonious approach, we may have overlooked additional factors that would have provided
insights into our findings and the cancer-related pain experience.
Implications for Nursing

Nurses are ideally suited to provide formal education on pain self-management and
interventions targeting pain catastrophizing and addressing multisite pain. Cognitive behavioral
therapies (CBT) and other non-pharmacologic treatments can improve pain and other distress
symptoms commonly experienced by cancer survivors such as fatigue, insomnia, anxiety, and
depression. Evidence supports the use of nurse-led psychosocial interventions such as CBT or
directing patients to self-directed resources (Dean et al., 2020).

The study findings also suggest that assessing and managing pain catastrophizing can be
an aspect of distress screening, often under the purview of nurses in cancer care. Interventions to
improve cancer distress delivered by nurses are often accepted, and nurses are the preferred
clinician to help with psychosocial distress among cancer survivors (Brebach et al., 2016).
Nurses are also well positioned to deliver non-pharmacologic treatment that target pain and
distress in patient-centered ways. Such as telehealth, group treatments, one-time interventions, or
a triage system that allows nurses to deliver brief interventions and referrals to mental health
clinicians as needed (Daniels, 2015; Turner et al., 2011). Mindfulness approaches and exercise
were commonly used by participants in our sample and should be encouraged because they
appear to have similar efficacy in people with cancer who are further along the survivorship

continuum (Blumenstein et al., 2022). Nurses are critical to bridging the gap of improving access
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to interventions to improve pain catastrophizing and multisite pain across cancer and pain care.
There are a limited number of clinicians trained in chronic pain, and there is less awareness and
access to evidenced-based psychological pain treatments than pharmacologic treatment (Jena et
al. 2015). Nursing advocacy and policy change is needed to improve equitable access and
consistent insurance coverage for multimodal pain treatment (Darnall et al., 2016; Ludwick et
al., 2020)

Conclusion
This study demonstrated that the non-cancer-specific factors of pain catastrophizing and
the number of sites of pain are significantly associated with chronic cancer-related pain, with
cancer-specific psychosocial factors playing a lesser role in the pain experience of cancer
survivors. The results suggest a greater need to attend to pain catastrophizing in survivorship
care. Nurses can be instrumental in championing multimodal pain treatments that target pain

catastrophizing for cancer survivors with chronic cancer-related pain. Further research should

seek to understand the role of multisite pain in cancer survivors as a unique pain phenotype that
may differ from acute cancer-related pain and contribute to higher rates of long-term opioid use

1N cancer survivors.
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Figure 1. Conceptual Model and Study Variables
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Table 1: Participant Demographics and Clinical Characteristics (n=41)

Sample
Age (Mean, (SD), years)

Gender Self-report
Man

Women

Education

Less than Bachelor’s
Bachelor’s Degree
Graduate Degree
Financial Status
Comfortable

Have enough to make ends meet
Do not have enough
Prefer not to say
Partnered Status
Single

Married or Partnered
Divorced
Employment
Employed

Retired
Unemployed

Sick Leave

Cancer Type

Breast

Head and Neck
Lung

Sarcoma

No. (%)
59.58 (9.07)

3(7.3)
38 (92.7)

10 (24.4)
10 (24.3)
21 (51.2)

20 (48.8)
18 (43.9)
2 (4.9)
1 (2.4)

5(12.2)
26 (63.4)
10 (24.3)

23 (56.1)
12 (29.3)
3(7.3)
3(7.3)

27 (65.9)
5(12.2)
1 (2.4)
4(9.8)
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GYN

GI

Time since treatment

3 months-1 year

Between 1-3 years

Between 3- 6 years

Between 7-10 years

More than 11 years

Treatment History

Surgery

Radiation

Chemotherapy

Hormonal therapy or Immunotherapy
More than one cancer treatment
Two cancer treatments

More than three cancer treatments
Pain Diagnosis

CIPN

Surgery

Bone Pain

Radiation

Lymphedema

No Pain Diagnosis

Other

More than one pain syndrome
Pharmacologic Treatments
Opioids

Gabapentinoids

Cannabis

Nonsteroidal Anti-inflammatories
Acetaminophen
Antidepressants

Lidocaine patches or infusion

2 (4.9)
1 (2.4)

2 (4.9)
7(17.1)
8 (19.5)
8 (19.5)
16 (39.0)

39 (95.1)
34 (82.9)
27 (65.9)
17 (41.5)
41(100.0)
13 31.7)
28(68.3)

10 (24.4)
20 (48.8)
9 (22.0)

16 (39.0)
16 (39.0)
9 (22.0)

13 31.7)
26 (63.4)

11 (26.8)
8 (19.5)
5(12.2)
8 (19.5)
12 (29.3)
12 (29.3)
4(9.8)
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None

Nonpharmacologic Treatments

Physical Therapy

Acupuncture

Massage

Cognitive Behavioral Therapy

Yoga

Mindfulness-Based Approaches (mediation or prayer)
None

8 (19.5)

9 (22.0)
4(9.8)
14 (34.2)
0 (0)
7(17.1)
11 (26.8)
20 (48.8)
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Table 2: Descriptive Statistics

Mean (SD)
Pain 4.69 +£2.38
Interference

Pain Severity 4.39 +1.80
(Mean, Range,
SD)

Pain 12.93+£8.94
Catastrophizing
(PCS)

Number of 9.29+7.72
Sites of Pain

Median Range

4.86

4.00

12.00

7.00

0.14-
9.14

1.00-
8.00

0.00-
35.00

1.00-
31.00

Histogram

Pain Interference
o 2 H a . 10

Average Pain Score

Average Fain Scare

Number of Pain Sites
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Fear of Cancer
Recurrence
(FCR)

Cancer Distress
(CSS)

Cancer Trauma
(IES)

18.29+6.92

33.68
+16.43

14.88+13.23

19.00

35.00

12.00

6.00-
32.00

2.00-
63.00

0.00-
52.00

Cancer Trauma Score
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Figure 2: Pain Distribution using CHOIR Body Map

Frant Back

Number of people (n) indicating pain in a
specific body region.

e Headn=11

e Neckn=15

e Chestn=13

e Abdomen n=5

e Backn=19

e Left hip, buttock, or leg n=25
o Left Arm n=19

e Right hip, buttock, or leg n=25
e Right Arm n=23

Number of sites of pain reported

Range 1-31, Mean 9.29 + 7.73

One site of pain n=>5

Two to four sites of pain n=6

Five to Seven sites of pain n=10

Eight to Ten sites of pain n=8

Eleven to Thirteen sites of pain n=2
Fourteen to Sixteen sites of pain n=4
Seventeen to Nineteen sites of pain n=2
> 20 sites of pain n=4

Lighter blue indicate less participant reported pain in the location; Darker Blue indicates more people reported pain in the location.



Table 3: Multivariable Regression and Likelihood ratio test for pain interference
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Model 1a Model 2a Model 3a Model 4a Model Sa
Predictors Estimates Ccl P Estimates Ccl P Estimates Ccl P Estimates CI P Estimates CI p
(Intercept) 1.89 0.85-2.92  0.001 1.23 0.01-2.45 0.048 1.67 0.07-3.28 0.041 1.79 0.75-2.84  0.001 1.48 -0.21-3.18  0.084
PCS 0.13 0.06-0.19  <0.001 0.08 0.01-0.16 0.034 0.13 0.06-0.19  0.001 0.11 0.04-0.18  0.003 0.08 0.00-0.16  0.041
Number of 0.12 0.05-0.20  0.002 0.11 0.03-0.18  0.005 0.12 0.04-0.20 0.003 0.12 0.04-0.19 0.004 0.11 0.03-0.19  0.006
Pain Sites
CSS 0.04 -0.00-0.08 0.065 0.04 -0.01-0.10 0.124
FCR 0.02 -0.07-0.10 0.721 -0.02 -0.12-0.07 0.633
IES 0.03 -0.02-0.07 0.284 0.00 -0.06 - 0.06  0.950
R?/ 0.521/0.496 0.564/0.528 0.523/0.484 0.523/0.498 0.567/0.505
R? adjusted
AIC 164.371 162.535 166.23 165.08 166.26
Change in X 0.04 0.001 0.010 0.05
RZ a
Cohen’s f£* X 0.10 0.002 0.030 0.110
likelihood X 0.065 0.721 0.284 0.313

ratio
p-value *

* Compared to Model la
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Table 4: Multivariable Regression and Likelihood ratio test for average pain severity

Model 1b Model 2b Model 3b Model 4b Model 5b
Predictors Estimates CI P Estimates CI P Estimates CI P Estimates Ccl 2 Estimates Ccl 2
(Intercept) 2.96 1.97-3.94 <0.001 3.18 1.97-4.39 <0.001 3.14 1.61 —4.66 <0.001 2.92 1.91-3.93 <0.001 3.50 1.85-5.16 <0.001
PCS 0.06 -0.00-0.12  0.056 0.07 -0.00-0.15 0.059 0.06 -0.00-0.13  0.058 0.05 -0.02-0.12  0.126 0.07 -0.01-0.15 0.068
Number of Pain sites 0.07 0.00-0.14  0.048 0.08 0.00-0.15  0.041 0.08 0.00-0.15  0.048 0.07 -0.00-0.14  0.066 0.07 -0.00-0.15 0.052
CSS -0.01 -0.06-0.03 0.524 -0.03 -0.08 —0.03  0.306
FCR -0.01 -0.09-0.07 0.755 -0.01 -0.11-0.08 0.765
IES 0.01 -0.04 -0.06  0.666 0.03 -0.03-0.09 0.287
R?/R? adjusted 0.243/0.203 0.251/0.190 0.245/0.183 0.246/0.185 0.275/0.172
AIC 160.197 161.741 162.088 161.988 164.393
Change in R?a X 0.008 0.002 0.004 0.030
Cohens f°* X 0.010 0.002 0.005 0.040
Likelihood 0.524 0.755 0.666 0.668
Ratio
p-value *

*Compared to Model 1b
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Chapter V

Discussion
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The overarching goal of this manuscript dissertation was to develop a deeper
understanding of the unique factors associated with the chronic cancer-related pain experience in
cancer survivors. The goal was addressed by: 1) evaluating evidence of the published and peer-
reviewed literature regarding patient and disease-specific factors associated with long-term
opioid therapy in cancer survivors, 2) gaining a deeper understanding of the daily lived
experience of cancer survivors with chronic cancer-related pain, and 3) quantifying the
contribution of cancer-specific psychosocial factors to the chronic-cancer pain experience in
cancer survivors. Three manuscripts were successfully developed, supported by a
multidisciplinary team of clinicians and researchers, to fill the existing knowledge gap. There are
several areas where chronic cancer-related pain is unique. Chronic cancer-related pain uses an
opioid-centric approach, multisite pain is common, and cancer survivors perceive chronic cancer-
related pain as the cost of survival associated. There are also several key areas where chronic
cancer-related pain shares similar features with other chronic pain syndromes. Such as the role of
pain catastrophizing, communication challenges with clinicians, family, peers, and the need to

largely self-navigate treatment (Bernard et al., 2018; Miaskowski et al., 2019).

The first manuscript, an integrative review, summarized and evaluated the evidence of the
published and peer-reviewed literature regarding patient and disease-specific factors associated
with long-term opioid therapy (LTOT) in cancer survivors. The study found several terms for
opioid use after curative treatment, including chronic opioid use, persistent opioid use, prolonged
opioid use, late opioid use, post-treatment opioid use, or long-term opioid therapy (LTOT). In

this dissertation, we favored using the term long-term opioid therapy because it is used in the
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general literature on opioid benefits and harms (Chou et al., 2015). However, a mapping review
was completed following the integrative review and recommended using the term persistent
opioid use to mirror the term used in the surgery literature (Check et al., 2022). Future work
should consider a consensus definition with an agreed-upon term that captures the phenomenon

of opioid use that is longer than anticipated or potentially avoidable.

Additionally, manuscript one demonstrated that LTOT in cancer survivors is influenced
by several biopsychosocial factors, such as cancer type, cancer treatment, medical comorbidities,
opioid characteristics, mental health diagnoses, and socioeconomic factors (Jones et al., 2021).
The integrative review also highlighted the lack of prospective studies investigating the influence
of cancer-specific biopsychosocial factors on pain characteristics (i.e., pain severity and
interference) and how cancer survivors view long-term opioid use. This gap led us to conduct a
prospective study to examine cancer-specific biological and psychosocial factors associated with
pain experience (manuscript 3) and the lived experience of chronic cancer-related pain

(manuscript 2).

The second manuscript provides a deeper understanding of the lived experience of cancer
survivors with chronic cancer-related pain using a qualitative approach. This approach expanded
the knowledge of chronic cancer-related pain beyond the BPS framework constructs and
enriched the understanding of cancer survivors' daily lived experiences with chronic cancer-
related pain. Several themes emerged to describe cancer survivors’ perception and management
of chronic cancer-related pain. Participants perceived chronic cancer-related pain caused
invisible suffered and viewed pain as the cost of surviving. Cancer survivors characterized the

management of chronic cancer-related pain as revolving around opioid decisions and a need to
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try everything by self-navigating treatments. The study's findings demonstrate how the
biomedical model of seeing pain as a purely nociceptive phenomenon to be fixed or requiring
external medical treatment (i.e. opioids) -may contribute to poor psychological well-being and
suboptimal pain management in cancer survivors (Azizoddin et al., 2021). Common
psychological aspects of pain include pain catastrophizing (further explored in manuscript three),
ascribing meaning and belief about the pain, fear pain will never improve, and excessive
attention focused on pain (Cohen et al., 2008). If left unaddressed, these factors can result in
worsening suffering and suboptimal pain management (Bushnell et al., 2013). Many of these
factors were named in manuscript two, including pain “consuming your life,” a sense that pain
was a reminder of cancer, and cancer survivors feeling “lesser” than other people because of
pain. These psychosocial factors could be uniquely targeted with psychological pain treatments
such as cognitive behavioral therapy, mindfulness, or acceptance and commitment therapy
(Thompson et al., 2022). Additionally, the second manuscript suggested that multisite pain in
cancer survivors may be an important area of future research. The third manuscript builds on the
findings in manuscript two by quantifying the cancer-specific psychosocial aspects of chronic

cancer-related pain, pain catastrophizing, and the role of multisite pain.

The third manuscript identified pain catastrophizing and chronic multisite pain as critical
drivers of the variability in the chronic cancer-related pain experience. Pain catastrophizing and
the number of sites of pain had a more significant influence on pain interference and severity
than cancer-specific psychosocial factors of cancer distress, fear of cancer recurrence, and cancer
trauma. On average, cancer survivors in our sample had nine sites of pain. The number of pain

sites pain and pain catastrophizing accounted for 50% of explained variance in pain interference.
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The results provide additional evidence that pain catastrophizing is an important psychosocial
factor involved in the chronic cancer-related pain experience and multisite pain is an
underappreciated feature of chronic pain in cancer survivors (Akbas et al., 2021; Leysen et al.,
2021).

The three dimensions of pain catastrophizing are rumination, magnification, and feelings
of helplessness leading to activity avoidance and distress (Petrini & Arendt-Nielsen, 2020).
These dimensions can be directly targeted by psychosocial pain treatments such as cognitive
restricting that occurs with cognitive behavioral therapy and intervention that address pain
avoidance behaviors such as physical therapy and exercise (Driscoll et al., 2021). Pain
catastrophizing has also been referred to as pain distress and is seen as a negative mindset,
including an inability to inhibit pain-related thoughts during, following, or in anticipation of
pain. Supporting research in cancer populations indicates ignoring psychosocial aspects of pain
(including pain catastrophizing) can lead to increase reliance on pharmacologic treatments,
particularly opioids (Azizoddin et al., 2022). This, in turn, can increase opioid harm and
undermine their effectiveness (Darchuk et al., 2010). Whereas addressing psychosocial
dimension of pain can reduce pain intensity. For example, a randomized controlled trial
demonstrated improvement in pain from chemotherapy-induced peripheral neuropathy using a
self-guided online cognitive behavioral program (Knoerl et al., 2018). Likewise, a randomized
controlled trial testing an innovative model of “telerehabiltation” using a combination of nursing
and physical therapy virtual visits improved pain and function in people with advanced cancer

(Cheville et al., 2019). The results from manuscripts two and three, suggest more significant
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attention to multisite pain, pain catastrophizing, including activity avoidance, has the potential to

improve chronic cancer-related pain.

Across all three studies, cancer survivors with chronic cancer-related pain experienced
high rates of opioid use. LTOT was up to 45% in manuscript one, 46% in manuscript two, and
25% in manuscript three. These rates are significantly higher than the reported prevalence rate of
6.8% in the general population to manage chronic pain (Mojtabai, 2018), but similar to what is
reported in the oncology literature (Check et al., 2022). Predictors of LTOT are outlined in
manuscript one, including comorbidities, prior substance use, low socioeconomic status, and
mental health conditions. These are shared risks for LTOT in the general population, as well as
risks for opioid harm (Karmali et al., 2020). There are several reasons for the elevated opioid use

in cancer survivors, elucidated by the findings in manuscripts two and three.

Communication about chronic pain and opioid treatment is often frustrating for clinicians
and patients (Matthias & Henry, 2022). In our study, participants largely felt their pain was
dismissed, and opioids were the focus of pain assessment. Lack of validation of pain can also
contribute to greater pain catastrophizing (Darnall, 2019). Pain catastrophizing and associated
vigilance has been described as behavior that attempts to elicit social support (Matthias et al.,
2022) and, in some cases, may be a necessary response to get appropriate care (Thompson et al.,
2022). Insufficient or poor communication about chronic cancer-related pain appears to increase
suffering in cancer survivors. Participants were mainly navigating the process of trial and error of
chronic cancer-related pain management on their own. For cancer survivors with chronic cancer-
related pain, there is a breakdown in communication and therapeutic relationships if pain persists

after treatment. The dissertation underscores that high-quality communication focused on the
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pain experience is needed to actualize the goal of improving cancer-related pain and opioid care
(Carmona-Bayonas et al., 2017). Indeed, patients with chronic pain have identified fostering an
atmosphere of caring, concern, and trust is paramount to effective pain care (Henry & Matthias,
2018). Investigating the link between cancer-related pain outcomes in cancer survivors and

clinician communication regarding pain and opioid use is an important area of future research.

The findings across the three manuscripts highlight many key similarities between
chronic non-cancer pain and chronic cancer-related pain. Chronic non-cancer pain is associated
with catastrophizing, multisite pain, communication challenges, and invisible suffering (Darnall,
2019; Merlin et al., 2017). The collective findings are thought-provoking because clinically and
in national guidelines, cancer-related pain is often seen and managed as an entirely different
condition from non-cancer pain (Dowell et al., 2016). The dissertation findings raise questions
on how dichotomizing chronic cancer—related and chronic non-cancer pain may harm people
with cancer. The lack of attention to common chronic pain factors such as pain catastrophizing
and multisite pain may explain why some clinicians and patients rely on opioids for pain
management since there are few other options integrated into cancer care (Meghani & Vapiwala,
2018). The dissertation results suggest the general literature can be a starting point for tailoring

chronic cancer-related pain treatments to cancer survivors (Jones & Merlin, 2021).

Summary and Implications

. Our findings have urgent implications for increasing the adoption of individualized

opioid care as an aspect of holistic pain care for cancer survivors with chronic cancer-related
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pain. There is a need to develop an alternative paradigm that provides greater access to
psychosocial treatment modalities, prioritizes high-quality communication, and may decrease
reliance on opioids. There is also a need for equity in access to psychosocial treatments,

including insurance coverage and availability within cancer centers, given the findings of our

study and others (Jones et al., 2021; Liou et al., 2019; Ludwick et al., 2020).

The dissertation findings have significant potential to improve the pain experience in
cancer survivors by adopting the essential structures of pain self-management and better access
to multimodal pain treatment (Azizoddin et al., 2021; EIMokhallalati et al., 2018; Hernandez et
al., 2019). Pain self-management should be individualized and tailored to the patient and
circumstance; our study findings highlight that balancing different pain sites is essential to
developing a treatment plan. Second, cancer survivors must develop a treatment plan through
high-quality communication with clinicians. This study suggests that communication between
clinicians and cancer survivors is impeded by a focus on opioids and not acknowledging the pain
experience. These aspects of the cancer-related pain experience must be overcome to adopt a
patient-centered approach. Third, cancer survivors with chronic cancer-related pain would
benefit from more information to improve their self-efficacy in managing their pain
(EIMokhallalati et al., 2018). Over the past several years, there have been promising results using
telephone and mobile health to improve self-manage of common cancer-related symptoms,
including lymphedema, cancer-related fatigue, and cancer distress- but there is limited evidence
for pain self-management education for cancer-related pain in people without active disease

(Azizoddin et al., 2021; Fu et al., 2016; Ream et al., 2020). Future work on implementing pain
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self-management and pain education as a part of routine care of cancer survivors with chronic

cancer-related pain is needed.

The research findings have implications for nursing and other disciplines. Cancer
survivorship care is shared between oncology practices, including survivorship programs,
palliative care teams, and primary care practices (Nekhlyudov et al., 2017). Who is best
positioned to provide chronic cancer-related pain and long-term opioid care is an area of debate
among clinicians from these specialties (Check et al., 2022). Future research should help identify
“a healthcare home” for cancer survivors to best address pain, while simultaneously improving
clinicians’ knowledge and comfort in managing chronic cancer-related pain and LTOT in cancer
survivors (Carmona-Bayonas et al., 2017; Chow et al.,, 2017; Merlin et al., 2012). During
COVID-19, innovative treatments that optimize pain management and opioid safety by
leveraging telehealth and interdisciplinary care were piloted at the Veterans Health
Administration with feasibility and acceptability (Edmond et al., 2022). Similar interventions
could be tailored to cancer survivors. Nurses are ideally positioned to contribute to a dedicated
treatment model for cancer survivors, given the importance of providing whole-person care and

fostering a trusting relationship (Ream et al., 2020; Willis et al., 2008).

Nurses are increasingly valued members of the cancer care team, with survivorship
programs often led and exclusively staffed by APNs (Sun et al., 2015). Nursing contributions to
pain and opioid management can include novel nurse-led care models that advance patient
education on chronic pain and opioid safety (Courtenay & Carey, 2008; Finnell et al., 2019; Van

Cleave et al., 2021). Optimal pain and opioid care are interdisciplinary, and a large body of
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evidence supports nurses' role in leading pain and opioid care (Darawad et al., 2019; Darnall et

al., 2016; Van Cleave et al., 2021).

Advance Practice Nurse (APN) led cancer survivorship pain programs would be novel
and may offer value over registered nurse support services that have not been consistently
effective in cancer care because of the volume of tasks required of oncology-based nurses
(Schenker et al., 2021b). Nurse lead survivorship, pain, and opioid programs demonstrate high
levels of satisfaction and improvement in cancer survivor's physical and emotional functioning
(Cooper et al.,, 2010; Feldenzer et al.,, 2019). Despite the critical role APNs play in survivorship,
palliative, and chronic pain care, APNs continue to have a restricted or reduced scope of practice
in more than 50% of states (American Academy of Nurse Practitioners, 2021). These scope of
practice restrictions are particularly relevant in chronic pain care, opioid prescribing, and treating
opioid harms, such as opioid use disorder or misuse (Tierney et al., 2020). APN scope of practice
restrictions also exists in the context of state-based opioid limitations that potentially impact
cancer survivors more than people with active disease (Bulls et al., 2021). Although the impact
of practice laws on cancer survivors with cancer-related pain managed with opioids was outside
this study's scope, it is an essential area for future work and advocacy. Over half the states in the
United States have restricted or reduced the scope of practice for Advance Practice Providers
(APPs) (Spetz et al., 2021). Likewise, 36 states have opioid prescribing restrictions (Bulls et al.,
2021; Jones et al.). State-based scope of practice and opioid prescribing limitations are likely to
have an unintended effect of further complicating opioid access and contribute to the

communication challenges described by participants. During the COVID-19 pandemic, many
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states suspended practice barriers, including restrictions related to opioid prescribing, resulting in

a perceived ability to meet patient’s needs better (O’Reilly-Jacob et al.,, 2021).

Strengths and Limitations

The results of the dissertation should be interpreted in recognition of its strengths and
limitations. The use of a multimethod approach is a strength of the dissertation; several different
methods can overcome any inherent limitations of using a strictly qualitative or quantitative
approach (Doyle et al., 2016). Second, a strength of the sample described in manuscripts two and
three excluded people with pre-cancer chronic pain, which allowed a greater understanding of
the phenomenon of chronic cancer-related pain. Prior studies of people with cancer have not
delineated between cancer-specific pain syndromes and non-cancer pain syndromes (Paice,
2018; Paice, 2019¢), making this dissertation a novel contribution to the literature. Furthermore,
the dissertation focused on the collective burden of pain in cancer survivors from more than one

cancer-pain syndrome.

As a first step to understanding the unique aspect of the cancer experience on chronic
cancer-related pain, our study has several limitations. Most participants were female breast
cancer survivors, which is important since females are more likely to experience pain
catastrophizing and chronic pain (Bartley & Fillingim, 2013). Although the study was not
designed to examine racial disparities in pain characteristics or pain care, these disparities are a
significant issue in cancer pain care that is likely to influence pain interference and severity due
to racism effects (Meghani et al., 2012). We were unable to characterize how disease-related

differences (such as breast cancer compared to head and neck cancer) and pain etiology
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differences (such as chemotherapy-induced peripheral neuropathy compared to post-surgical
pain) may influence the chronic cancer-related pain experience. Many of our cancer survivors
were >6 years post cancer treatment, which may limit the generalizability of our findings since
psychosocial factors and pain characteristics often change over time (Nekhlyudov et al., 2017).
The measure of opioid therapy differed across all manuscripts. Numerous factors can influence
chronic pain in cancer survivors (Novy & Aigner, 2014) that were not accounted for across the
three studies. The cross-sectional design and single interview recruited within one cancer center
was also a limitation of studies two and three because pain, psychosocial measures, and daily
lived experience change over time and across cancer centers.

Conceptual Model and Future Directions

A conceptual model, Figure 1, illustrated the dissertation's findings of the cancer
survivor's experience of chronic cancer-related pain. This model incorporates several cancer-
specific, individual, and external contextual factors that highlight the complexity of chronic
cancer-related pain. The model highlights key study findings informed by the perspective of
cancer survivors. The conceptual model helps to inform areas of improvement, future research,

innovation, and policy changes.

This dissertation provides a solid foundation to build my research program and identifies
multiple future directions to strengthen nursing research in chronic cancer-related pain in cancer
survivors. In future work, I intend to craft a nursing psychosocial-based intervention blending
existing interventions for pain catastrophizing, acceptance and commitment therapy, and
gratitude training. I will continue my research training as a post-doctoral fellow with Dr. Merlin

on her funded RO1 NIH-funded study “Skills TO Manage Pain” (STOMP) which aims to
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improve pain and function in people living with HIV. People living with HIV share many
similarities with cancer survivors, including high rates of multisite pain, substance use or misuse,
and depression with psychosocial distress (Merlin et al., 2013; Merlin et al., 2014; Merlin et al.,

2017; Merlin et al., 2019).

As demonstrated in our study, using opioids to manage chronic cancer-related pain is
common. However, there is limited evidence on the long-term safety and efficacy of opioids for
chronic-cancer-related pain (Meghani & Vapiwala, 2018; Schatz et al., 2020). During my post-
doctoral training, I will contribute to a grant funded by Dr. Merlin and Dr. Christine Ritchie MD,
to understand opioid benefits and harms from the perspectives of key stakeholders (patient,

family, caregiver, and clinicians) using quantitative and qualitative methods.

Lastly, the false dichotomy of pain and addiction was illustrated in manuscript one,
where a prior history of substance use disorder was associated with LTOT. I have made
additional contributions to the literature on the imprecise policy delineation of opioids for pain
and opioid use disorder (Ho et al., 2022; Jones & Mason, 2022). Likewise, Dr. Merlin and I have
developed consensus based-guidance on opioid decisions for people with advanced cancer with
substance use disorder that were published in two separate JAMA publications (Jones et al.,
2022; Merlin et al., 2021). In future work, I intend to expand on these findings by understanding
how experts make and communicate opioid decisions in cancer survivors (as opposed to

advanced cancer).
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In summary, the findings from the dissertation and past and future work help fill critical
knowledge and research gaps on optimizing chronic pain, opioid safety, and quality of life in

cancer survivors.
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Appendix D



Figure 1: Conceptual Model of Chronic Cancer-Related Pain in Cancer Survivors
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