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Abstract

Objective: Pain is common among people with advanced cancer. While opioids provide
significant relief, incorporating psycho-behavioral treatments may improve pain outcomes. We
examined patients' experiences with pain self-management and how their self-management of
chronic, cancer-related pain may be complemented by behavioral mobile health (mHealth)
interventions.

Methods: We conducted semi-structured qualitative interviews with patients with advanced
cancer and pain. Each participant reviewed content from our behavioral mHealth application
for cancer pain management and early images of its interface. Participants reflected on their
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experiences self-managing cancer pain and on app content. Interviews were transcribed verbatim
and analyzed using a combination of inductive and deductive thematic analysis.

Results: Patients (17 = 28; 54% female; mean age = 53) across two geographic regions reported
using psychological strategies (e.g., reframing negative thoughts, distraction, pain acceptance,
social support) to manage chronic cancer-related pain. Patients shared their perspectives on

the integration of psycho-behavioral pain treatments into their existing medical care and their
experiences with opioid hesitancy. Patient recommendations for how mHealth interventions

could best support them coalesced around two topics: 1.) convenience in accessing integrated
pharmacological and psycho-behavioral pain education and communication tools and 2.) relevance
of the specific content to their clinical situation.

Conclusions: Integrated pharmacological and psycho-behavioral pain treatments were important
to participants. This underscores a need to coordinate complimentary approaches when developing
cancer pain management interventions. Participant feedback suggests that an mHealth intervention
that integrates pain treatments may have the capacity to increase advanced cancer patients' access
to destigmatizing, accessible care while improving pain self-management.

Keywords

advanced cancer; cancer; cancer pain; mHealth; oncology; pain-cognitive behavioral therapy;
psycho-oncology

11 INTRODUCTION

Cancer-related pain is common among people with advanced cancer.! Opioid therapy
remains the standard of care? for moderate to severe cancer pain3 and can bring substantial
relief. However, people with advanced cancer continue to experience poorly controlled
pain.*® The challenge of self-managing pain in the context of a fluctuating and sometimes
rapidly accelerating disease course is a burden that advanced cancer patients routinely face.

Previous qualitative analyses exploring patients' experiences with cancer-related pain have
identified challenges with obtaining and managing opioids, as well as a need for alternative
medications and treatment approaches.®-1> Multidisciplinary treatment approaches are
effective for chronic cancer-related pain management,6-18 but few studies have explored
patient preferences about incorporating psycho-behavioral interventions into their cancer
pain management routine. This is especially true of patients with advanced cancer, whose
cancer-related pain may result from the cancer itself or its treatment and be exacerbated

by patients' appraisal of the pain.1® For example, the perceived meaning of one's pain
sensation may influence patients' pain experiencel® (e.g. “this pain must mean my cancer is
growing™).

While behavioral and pharmacological pain coping strategies used by people with
advanced cancer have been explored in other research,:15:18.20-23 patjents' strategies to
psychologically cope with cancer-related pain remain poorly characterized. Accordingly, it
is necessary to understand how to best integrate psychological therapies into cancer pain
treatment as their traditional session-based format remains infeasible for most. To achieve
this, we solicited patients' participation as we developed psycho-behavioral cancer pain
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education and refined a mobile health (mHealth) app designed for people with advanced
cancer and pain.24 mHealth apps can deliver accessible education and symptom management
support to people with advanced cancer, whose symptom burden may preclude them from
attending in-person treatments or engaging with extended telehealth interventions. The app
integrates opioid management support and pain-cognitive behavioral therapy (pain-CBT) as
adjunctive treatments to improve advanced cancer pain management.2* We took an iterative,
patient-centric approach to ensure that the app interface and pain-CBT content was relevant,
engaging, and useable for target users. To do this, we conducted qualitative interviews to
explore advanced cancer patients' pain management experiences, evaluate the relevance of
app content, and review our recent findings.

21 METHODS

2.11 Recruitment

We recruited participants from the Dana-Farber Cancer Institute (DFCI, MA) and
Stephenson Cancer Center (SCC, OK). The study was reviewed by Institutional Review
Boards at both sites (OUHSC IRB-#13-725 approved; Dana Farber Cancer Institute (DFCI)
IRB-#20-453 exempted). Research staff screened outpatient palliative care clinic schedules
and received referrals from staff, attempting to oversample for rurality and race/ethnicity to
achieve balanced perspectives. To achieve this, the study team prioritized recruiting patients
with variable sociodemographic diversity during screening and approach. We confirmed
eligibility, obtained permission from clinicians, and approached patients via telephone.
Patients provided informed consented to participate. Recruitment occurred from January-
July 2021 (DFCI) and February—June 2022 (SCC). Participants received a $25 gift card upon
interview completion.

2.21 Procedures

This work is a component of a larger research program intended to develop, refine, and

test the STAMP + CBT mHealth app.24 We used a semi-structured interview guide (see
online supplemental materials) to guide participant interviews (Figure 1). During interviews,
participants reviewed app-based wireframes and web-based content. Planned and probing
questions elicited participants' pain self-management strategies and reflections on the

ideal role of mHealth interventions in their care. DA, a pain psychologist, trained the
research team in interviewing and qualitative analysis. Interviews were conducted by the
research team(DFCI: DA, MB; SCC: DA, KA), audio-recorded, and transcribed verbatim.
Recruitment stopped when data saturation was reached and no new themes were identified in
data analysis meetings. Most interviews were conducted via Zoom (93%) due to COVID-19
precautions. The remaining interviews were by phone or in person per patients' preference,
with interview length ranging from 22 to 78 min (Table 1).

2.3 1 Data analysis

To generate insights about the primary study aim (validation of app content related to
pain coping among patients with advanced cancer), we used inductive and deductive
thematic analysis26-28 and created topic summaries focused on intervention elements and
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pain coping strategies. This approach allowed us to efficiently identify and apply insights
from participant feedback to the app content.

Taking a deductive approach, DA and KA developed an interview guide shaped by interest
and theory-driven user-acceptability items,2 which KA used to create an initial codebook.
Focusing on semantic meaning, KA modified the codebook through simultaneous inductive
coding and application of the deductive codebook to DFCI interviews. When new codes
were identified, KA assimilated them into the codebook and recoded previous interviews.
DA and KA identified preliminary topics, their component codes, and exemplar quotes,
comparing only between subjects. Using the codebook created by KA, KS repeated this
process at SCC. SD combined and refined topic summaries across sites and between
subjects.

31 RESULTS

We interviewed 28 participants(DFCI 1= 14; SCC nn= 14). They were diagnosed with
various cancer types and most were white (DFCI:100%; SCC:86%; Table 1). More

SCC participants lived in rural locations than DFCI participants (Figure 2). Of the
identified topic summaries, four primary topics are discussed here: psychological pain-self
management strategies, perspectives on integrating medical and psychological treatments,
opioid hesitancy, and preferences for content and functionalities within pain-focused
mHealth interventions(see Table 2; Figure 3).

3.11 Psychological pain self-management strategies

Most participants described cancer-related pain as emotionally taxing. They used various
psychological strategies to manage the pain itself and its impact on their quality of life.
Interacting with the pain-CBT app content and wireframes prompted further reflection on
psychological pain self-management strategies.

3.1.11 Cognitive restructuring—Some participants intuitively reframed negative
thoughts about pain by practicing cognitive restructuring and mindfulness techniques (“If
that negative thought comes in, I'm like, ‘Okay. That made me sad, but let's continue on
the body [Redirect focus to the body]’” Female, 38, neuroendocrine cancer). Reframing
negative thoughts required participants to understand the impact that their thoughts, mood,
or stress had on their pain.

3.1.21 Distraction—To cope with pain, many participants turned to distractions, such as
following a routine, watching TV, prayer or spirituality, and socializing:

There are times that regardless of what you're doing, the pain will cut through. But
a lot of the times, with the smaller things, like— having folks standing around—does
help. I mean, I think takes your mind off of [the pain].

(Male, 71, prostate cancer)

In general, participants felt that “keeping busy takes your mind off your pain,” (Male, 62,
lymphoma) and believed that distraction supported their pain coping.
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3.1.31 Pain acceptance—Many participants discussed pain acceptance. Some found it
helpful to acknowledge that pain was a part of life with cancer and could be managed but not
eliminated:

Most of the time what | try to do is sort of box it in a little place, you know?
Like, yep, this is my pain. It's always here, whatever. | know that | have no
control over this. It's either going to progress or not progress...It's just, like, an
acknowledgment.

(Female, 50, breast cancer)

Many noted that pain acceptance could reduce pain suffering. They described working
toward pain acceptance in the course of reframing their pain thoughts, striving to stay
involved in usual activities, and practicing distraction.

3.1.41 Social support—Chronic cancer-related pain and the realities of advanced
cancer made some participants feel isolated. A majority emphasized the importance of social
support, especially from peers with advanced cancer and family members. For example, one
male stated, “It helped me when | connected with two people who went through exactly
what I've been through. It provided relief that I'm not the only one. Even though | know I'm
not, you still feel isolated” (Male, 48, lymphoma).

3.21 Integrating medical and psychological treatments

A majority of participants who concurrently used opioid and psychological therapies
emphasized that opioids were more effective when combined with psychological treatments
and strategies to increase wellness. Many espoused the importance of psychological coping
while medically managing cancer pain because “emotions are very well tied to pain care and
taking pain meds...” (Female, 37, desmoid fibromatosis). Some shared personally impactful
advice that they had received from mental healthcare providers, while others discussed their
need for mental health support after diagnosis. Engaging with the mHealth intervention
prompted some participants to reflect on how useful the intervention would have been to
them soon after diagnosis, suggesting a dearth of adequate and accessible psycho-behavioral
pain treatment early in their cancer trajectory. (“I hope you guys get this up and running, you
know, as soon as possible... | wish I could have had it, um, back then.” Male, 53, head and
neck cancer).

3.31 Opioid hesitancy

Despite clear need for analgesia, participants' ability to integrate medical and psychological
care was impeded by their own and providers' opioid hesitancy. Addiction-related stigma
and fear complicated access to opioids and caused participants and their providers to resist
initiating opioid use or to under dose. A few participants noted that family members'
history of addiction caused opioid hesitancy(“I didn't really aggressively try to manage that
pain....Because, at points, | get really scared of becoming addicted to pain medication....
Just ‘cause | do have a family history of [addiction].” Female, 27, ovarian cancer).
Participants’ concerns about side effects also generated opioid hesitancy (Table 2).
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3.41 Preferences for content and functionalities within mHealth interventions

While reviewing the pain-CBT mHealth intervention, participants commented on the app's
relevance to the advanced cancer experience and its convenience.

3.4.11 Relevance—Many participants felt that intervention content reflected their
emotional experience of cancer-related pain (“The way | think, it's in there [article

about cognitive restructuring].”Female, 51, cervical cancer). Participants also noted when
intervention content captured their pain and cancer experience:

I can identify with what the video, you know, says, that it [pain and other
symptoms] leaves you unknowing whether it’s, you know it’s gonna happen today,
tomorrow, there’s not like a schedule.

(Female, 37, pancreatic cancer)

The few participants who did not feel that intervention content was relevant stated that they
already knew the information or felt their symptom burden precluded engagement. Two
felt that their severest symptoms would prevent app use or influence their willingness to
engage. Importantly, a majority of participants felt that the mHealth intervention itself was
appropriate for people with advanced cancer.

3.4.21 Convenience—nParticipants appreciated convenient access to resources and tools.

Using mHealth resources.: Most participants could see themselves using the intervention.
They felt that having resources and tracking tools on their smartphones would be convenient,
so much so that they would be open to using the intervention in times of discomfort:

If | was, you know, experiencing, the pain like | was, or, discomfort and all that,
yeah, | would definitely be reaching out for any type of help or, any type of care
like that.

(Male, 53, head and neck cancer)

A few participants were uncomfortable using smartphones, were not interested in adding a
new intervention to their care, or felt their symptom burden was too significant.

Toolsto communicate with healthcare teams.: Multiple participants felt that the mHealth
intervention would help them track their symptoms and better communicate with their
providers:

If I was using this app and—able to, express to them in like, a numerical this is
what I've been feeling over the past couple of days, that might help with being able
to prescribe something that managed it a little bit better.

(Female, 27, ovarian cancer)
Participants felt that the intervention could bridge gaps in communication, saying, “I mean
the doctors need to know. You know, you don't see them every day” (Female, 64, breast)

and emphasizing that “I like being able to—if you are hurting—nbeing able to get ahold of
somebody fairly quickly” (Male, 53, head and neck cancer).

Psychooncology. Author manuscript; available in PMC 2024 May 06.
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41 DISCUSSION

Participants used several key psychological coping strategies—including cognitive
restructuring, distraction, pain acceptance, and social support—and preferred
multidisciplinary pain care over unimodal opioid therapy. While psychological strategies
were instrumental to their eventual coping with chronic cancer-related pain, most indicated
that developing these strategies took time. Consequently, participants expressed a strong
desire for earlier access to pain psychological interventions to reduce pain suffering.
Participants wanted convenient and relevant interventions with accessible education about
psycho-behavioral treatments for cancer pain, symptom tracking, and tools to communicate
about their pain with clinicians. Participants viewed mHealth interventions as a potential
tool to fulfill these needs because they could review content on demand and remotely share
current symptoms with their providers.

While some psychological pain coping strategies used by advanced cancer patients

have been identified (e.g., manipulating catastrophic thoughts,3 adjusting hopes or
expectations,22-30 distraction18:20), strategies like acceptance and patient preferences
regarding the integration of their existing psychological pain self-management strategies
with current pharmacological standard of care practices have not been previously explored
or described. Our participants endorsed the usefulness of additional support to successfully
integrate opioid therapy with non-pharmacologic pain management strategies. Such
descriptions can assist the development of pain management interventions that will be more
acceptable to patients with advanced cancer and in turn may provide more successful pain
management.

There are existing descriptions of advanced cancer patients' pain self-management through
opioid therapy and behavioral strategies. Our participants had experiences with opioid
hesitancy that are similar to those identified in other studies (e.g., opioid stigma, -3
variability in daily opioid dosing regimens,911:12.20-23 hreakthrough pain1-15). They also
used behavioral pain strategies that overlap with those described by other researchers (e.g.,
adapting routines, 2023 staying active,21-22 and non-pharmacological strategies to modify
physical sensations with tools, devices, or complementary alternative medicine920:22),

Participants' comfort with technology despite substantial symptom burden suggests that
mHealth interventions may have the capacity to circumvent barriers to obtaining advanced-
cancer-specific psycho-behavioral pain treatments. Participants' perceptions that the app
reflected their experiences is likely the result of iterative, user-centered development, which
may improve usability. We will conduct further app testing to evaluate whether integrating
psycho-behavioral treatments with medication support improves pain outcomes for patients
and whether barriers related to low technology literacy can be further reduced.

4.11 Study strengths and limitations

Limitations include recruitment bias and the speculative nature of participants' assessments
of intervention usability. Participants were recruited from academic medical centers and
approached remotely, which may have contributed to poor racial and ethnic diversity.
Additionally, participants who agreed to participate in the study may have had higher levels
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of comfort with technology or familiarity with psychological coping skills for pain. Though
the median age of cancer diagnosis in the U.S. is 66,32 the median age of our sample

was 53. While some older adults may be uncomfortable with mHealth interventions, the
majority of participants in our sample were open to the intervention. Offering computerized
approaches,13:33:34 in-person training, instructions and help guides, and simplified visual
design may improve accessibility of technology-based interventions to older adults.3%:36
Participants reviewed app content and wireframes as opposed to testing a functional app.
Therefore, opinions about the usability of the app may differ in future testing.

Our user-centered approach to app development is a strength of this study. By seeking

the feedback of target end-users, we sought to enhance intervention acceptability. This
application of user-centered design is especially appropriate for intervention development
for individuals with advanced cancer, who sometimes experience exclusion from chronic
pain contexts due to a paucity of cancer-pain-specific treatments and the concurrent,
exclusionary impact of factors like rurality or membership within medically-underserved
populations. Geographic diversity across study sites contributed to the richness of the
qualitative data—participants in Oklahoma more readily discussed barriers to care, opioid
stigma, and the impact of symptoms on their lives.

4.21 Clinical implications

The majority of participants desired additional psycho-behavioral support that would be
directly integrated with their medical cancer pain treatments. Such perspectives can inform
the development and iteration of many scalable interventions intended to increase both the
accessibility and integration of psycho-behavioral treatments to support cancer pain care.

4.31 Conclusions

Participants used various psychological strategies to self-manage pain, desired
multidisciplinary pain treatments, and had strong preferences about the benefits of
integrating pain-focused behavioral interventions into their care. Future work is needed
to explore the efficacy of mHealth interventions that integrate psychosocial and medical
treatments to improve the self-management of advanced cancer-related pain.
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FIGURE 1.
Zip codes of participants recruited from Dana-Farber Cancer Institute and Stephenson

Cancer Center. Zip codes were categorized as rural or urban using RUCA code
designations.2> One participant in urban Texas is not shown. Created with Datawrapper.
RUCA, Rural-Urban Communting Area.
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FIGURE 2.

Example app wireframes and educational content reviewed by participants.
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FIGURE 3.

Primary topics identified in qualitative, semi-structured interviews with patients with
advanced cancer and pain reflecting on their experiences self-managing pain and using

mHealth apps for pain management support.
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TABLE 1
Patient characteristics and interview statistics.
N(%) or M(SD)
DFC_I' SCC )
participants participants
Variable (N=14) (N=14)
Female 8 (57%) 7 (50%)
Age 54.3(9.7) years  51.6 (12.4) years
Race
White 14 (100%) 12 (86%)
American Indian/Alaska Native 1 (7%)
Black/African American 1 (7%)
Current/historical opioid use
Short-acting 13 (93%) 14 (100%)
Long-acting 8 (57%) 8 (57%)
Cancer type
Head and neck 3(21%) 2 (14%)
Breast 2 (14%) 1 (7%)
Colorectal 3 (21%) 2 (14%)
Lung 3(21%) 1 (7%)
Hemopoietic 2 (14%)
Kidney 2 (14%) 1 (7%)
Prostate 1 (7%)
Neuroendocrine 1 (7%)
Pancreatic 1 (7%)
Cervical 1 (7%)
Ovarian 1 (7%)
Polycythemia Vera 1 (7%)
Other(Desmoid fibromatosis) 1 (7%) 1 (7%)
Interview length(minutes)
M(SD) 51.86 (16.06)  42.57 (12.11)
Range 24-78 22-64
Zoom interviews 14 (100%) 12 (86%)
Rural residence 0 3 (21%)
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TABLE 2

Topics and sample quotes.

Topic
Psychological pain
self-management
strategies

Cognitive
restructuring

Distraction

Pain acceptance

Social support

Integrating medical
and psychological
treatments

Opioids alone are
not enough

Awareness that
mental wellbeing
impacts pain

Importance of
psychological coping

Opioid hesitancy

Addiction-related
stigma and fear

Side effects

mHealth preferences

Relevant

Convenient tools
and resources

Sample quotes

“Sometimes you can't stop those negative thoughts, but you can go, ‘Okay, you've had your five minutes of fame, it's
time to try and think about something happier.”” Female, 37, pancreatic cancer

“...1 was really worked up about this oral pain thing... | just had to get out of my head. Be like, you don't even—it's
never been that [cancer progression]. Why would it be that today, let it go.” Female, 49, thyroid cancer

"Distraction is something that | use a lot when I'm in a lot of pain is putting on TV or focus on somebody else's
problems or on that kind of stuff." Female, 50, breast cancer

“Well you don't want the pain to take control. Being able to mentally deal with it on a day to day, especially when |
know the pain isn't going to go away...” Male, 52, renal cell cancer

*“...[some friends] came over for dinner... and | was exhausted when they left last night, and ready to go die in bed as
soon as they walked out the door, but, it was nice to have the company, and to get to see people that care about me.”
Female, 37, pancreatic cancer

"...all I've basically been given... is pretty much just the pain medications... | believe, then [when stressed] you're—
it's just compounding your pain that you're having or your misery that you're having... So, it's more than just taking
your medications." Male, 62, lymphoma

“I think if you're not rested, it impacts—you're more susceptible to pain level being higher.” Male, 71, prostate cancer

"And | think a patient would appreciate it because emotions are very well tied to pain care and taking pain meds, and
they affect your body." Female, 37, desmoid fibromatosis

“The mental aspect of that stuff, and I'm sure you guys know this, but you can get pretty low. You can get kinda in
your head with cancer. So, | would think pain management is a big thing, but also the mental health aspect would, be
something that | would definitely use— *‘Cause I, | wish—I've been there. [sniffles] it can be terrible.” Male, 53, head
and neck cancer

"So you're feeling crummy is adding on to your actual physical pain, the real pain you have, never mind your mental
and mental pain increases your real—your physical pain from your nerves that you're having." Male, 62, lymphoma

“It took me forever to find a doctor that was willing to write that prescription... and he could just tell that | really
needed it. It's just nice not to have them threaten all the time. You know, like, “Well, we might have to—we might have
to cut you back,” and, ‘We might have to do this.” And | just go, and I know they're gonna treat me like a human that
needs help, that's in pain. That I'm not trying to get a fix, or crush it down in a spoon, or nothing like that.” Female, 46,
desmoid fibromatosis

“I didn't really aggressively try to manage that pain. Because, at points, | get really scared of becoming addicted to pain
medication. Which seems really silly for a terminal cancer patient. But it's just like, I'm not to the point where I'm, like,
actively dying yet. So, | don't want to be like, hindered by addiction.” Female, 27, ovarian cancer

“If I have to take—everything that I'm on makes me drowsy. So, sometimes | have to pick and choose what I'm gonna
alleviate” Female, 38, neuroendocrine cancer

"I mean and most people, almost everybody can relate to what they're saying, pain affects your mood, your negative
thinking, negative thinking affects your pain." Male, 62, cervical cancer

“| feel like there might be some older people that are a little turned off by the animation [app content], but, for me,
it—like I said, it's kinda just simple and relatable. Information that is definitely pertaining to my particular experience.
Female, 37, pancreatic cancer

“| think it'd be helpful to have it there on the phone so you can track it [pain and symptoms] ...” Male, 71, prostate
cancer

“If 1 get off schedule, it throws me into a couple days of, you know, ‘oh my goodness’ kinda thing. And having all of
the—the reminders, and the tools, and to cope would be nice.” Female, 37, pancreatic cancer

"But this [video] is very informative also to help because I think pain and stress are very—with cancer, they're not
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Topic

Sample quotes

helpful. So, it's something that we need the education on... | don't know all of my medicines and I'm just trusting my
doctor. But if | have a better knowledge, or better management, it would help me." Female, 37, colorectal cancer
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