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Abstract

Background: Chronic pain and heavy drinking are conditions that commonly co-occur among primary care patients.
Despite the availability of behavioral interventions that target these conditions individually, engagement and adher-
ence to treatment remain a challenge, and there have been no interventions designed to address both of these con-
ditions together for patients presenting to primary care. This study seeks to incorporate the perspectives of patients
regarding symptoms, treatment experiences, views on behavior change, and technology use to develop a tailored,
integrated mobile health intervention that addresses both pain and heavy drinking among patients in primary care.

Methods: Twelve participants with moderate or greater chronic pain intensity and heavy drinking were recruited
from primary care clinics in a large urban safety-net hospital. One-on-one interviews were recorded and transcribed.
Codes were developed from interview transcripts, followed by thematic analysis in which specific meanings were
assigned to codes. Participants also completed a series of Likert-based rating scales to evaluate components of the
proposed intervention to supplement qualitative interviews.

Results: A number of themes were identified that had implications for intervention tailoring including: ambiva-
lence about changing drinking, low expectations about pain treatment success, desire for contact with a designated
provider, common use of smartphones but lack of familiarity with functions as a potential barrier to use, and strate-
gies to maintain engagement and adherence. Evaluative ratings indicated that the proposed intervention content
was perceived as helpful and the proposed structure, layout and design of the mobile intervention was acceptable to
patients.

Conclusions: Results supported the view that a mobile health intervention delivered via smartphone with electronic
coaching is an acceptable method of addressing chronic pain and heavy drinking among patients in primary care.
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The interviews highlight the need to utilize an intervention approach that addresses motivation to change drinking,
sets realistic expectations for change, provides careful attention to training/education of the use of technology com-
ponents, and fosters engagement through the use of reminders, feedback, and personalized activities.

Keywords: Chronic pain, Alcohol, Heavy drinking, Self-management, Primary care

Background

Chronic pain is one of the most common complaints
for patients presenting to primary care which comprise
over 50% of visits in some settings [1]. Behavioral inter-
ventions have been shown to be effective for pain man-
agement [2] but there have been few efforts to tailor
approaches to foster integration into primary care sys-
tems [3] or address the persistent challenge of missed
sessions and drop-out [4, 5]. Even with available pain
treatments, health care providers are typically faced with
co-occurring health conditions and unhealthy behaviors
that complicate efforts to manage pain [1, 6, 7]. Among
the most common and impactful of these is unhealthy
alcohol use [8, 9], particularly heavy drinking (single
occasion alcohol consumption of 4+ drinks for women
and 5+drinks for men). Heavy alcohol consumption
has direct and indirect influences on pain management
including increased sensitivity to pain [10], increased
risk of depression and anxiety [11], and non-adherence to
pain management recommendations including reduced
medication adherence [12]. Chronic pain has a recipro-
cal influence on heavy drinking as it has shown to have
negative impacts on alcohol use and alcohol treatment
outcomes [13-16]. Despite the interacting influences of
heavy alcohol use and chronic pain on health outcomes
and on each other, no behavioral intervention has been
developed to address these common comorbid condi-
tions among primary care patients in a manner that is
readily integrated into primary care, efficacious, and eas-
ily accessed and utilized by patients.

A preliminary integrated intervention was developed
based on previous work on cognitive-behavioral and self-
management approaches for pain [17] and alcohol use
[18-21]. The purpose of this study was to gather qualita-
tive data from participant interviews in order to further
develop a tailored, integrated, technology-based inter-
vention for primary care patients. The tailored interven-
tion will then undergo usability and feasibility testing in
an open-pilot trial before being tested in a pilot rand-
omized controlled trial. The intervention-focused goals
of this study were four-fold: (1) to collect information
about how patients understand the association between
pain and heavy drinking; (2) to explore the impact of
past treatment experiences and expectations as poten-
tial barriers to intervention engagement; (3) to under-
stand patient use and preferences for different types of

technology; and 4) to elicit responses to intervention
content and wireframes for the preliminary integrated
mobile health (mhealth) intervention. We report here on
themes from qualitative analyses that have direct impli-
cations for intervention content and approaches.

Methods

Design

In-person interviews were conducted with participants
individually using a semi-structured interview guide.'
Review of research in the separate fields of intervention
for chronic pain and intervention for heavy drinking
contributed to the semi-structured interview to explore
factors that might influence the acceptability and feasi-
bility of an integrated intervention [18—20]. A panel with
expertise in areas of pain management, unhealthy drink-
ing, and cognitive behavioral therapy reviewed relevant
literature, extracted key information about intervention
facilitators and barriers, treatment engagement, and
patients’ capacity and preferences for technology use,
and developed questions and discussion probes. Open
ended questions were included to obtain information
about preferences and experiences beyond those identi-
fied by previous work, thus retaining some of the bene-
fits of a naturalistic inquiry [21] while still targeting the
study goal of data collection to enhance the preliminary
intervention.

Participants

Patients were invited to participate if they were 18 years
of age or older, were fluent in English, engaged in pri-
mary care, experienced chronic non-cancer related pain,
and reported heavy drinking. Chronic pain was defined
as pain experienced for at least 3 months and of at least
moderate severity in the past week. Heavy alcohol use
was determined by weekly NIAAA guidelines (>7 for
women and > 14 for men) and/or a heavy drinking epi-
sode in the past month (>3 standard drinks on one occa-
sion for women and >4 for men). Patients currently using
pharmacological approaches to manage either pain or
alcohol use were permitted in the study if medication
doses were stable (i.e. same prescribed dose for at least
two months). Patients were excluded if they reported a

! Interview guide is available upon request.
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history of bipolar disorder, schizophrenia, or complicated
alcohol withdrawal (i.e. delirium tremens or withdrawal
seizure), had engaged in psychosocial treatment for pain
or alcohol use within the past 3 months, or intended to
have surgery for a pain-related condition in the subse-
quent six months.

Recruitment

Recruitment and screening took place at one of mul-
tiple primary care clinics in a large, urban, safety net
hospital that serves communities with a broad range of
economic and technology resources. Patients whose
medical records indicated experience of chronic pain
were approached by a research assistant for screen-
ing either before or after their provider visit. Advertise-
ments were placed in clinic waiting rooms as an auxiliary
recruitment strategy. Screening occurred by telephone
if patients recruited by advertisement contacted the
study for more information. Interviews were conducted
in a private office in a unit at the hospital designated for
research. Enrollment of new participants was terminated
when interviews reached data saturation (the point at
which content was both rich in quality and thick in quan-
tity, and no new information emerged) [22].

Integrated intervention outline

The proposed intervention utilizes a self-regulation
framework [23] to integrate evidence-based approaches
for hazardous drinking and pain including Motivational
Interviewing [24], cognitive-behavioral skill training
[18, 19], with cognitive-behavioral and self-management
approaches for chronic pain [17, 21]. The objectives of the
intervention were to increase motivation and self-efficacy
to change, and provide cognitive and behavioral skills to
manage pain and reduce alcohol use and consequences.
Intervention content was initially designed to be deliv-
ered through a series of smartphone-based video mod-
ules that would be supplemented through brief (15 min)
weekly coaching delivered by a health counselor through
instant messaging. Adjunct components proposed for
the intervention included access to video demonstrations
of pain management strategies, scheduling and activity
trackers, and personalized feedback about symptoms and
progress. Demonstration features of the program were
created in order to elicit participant feedback on content,
design, and format to later refine and tailor the interven-
tion components, manual, and study procedures.

Data collection

A one-on-one, 60-min interview was then conducted
by researchers who had no prior association with the
patient; either a research clinical psychologist (White,
non-Hispanic, male with 20+ years of clinical experience)
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or trained research assistant (White, non-Hispanic,
female with four years of interviewing experience) to
elicit patient experiences and responses that might
inform the intervention. To begin, the interviewer asked
participants to share their experiences with pain includ-
ing diagnosis, duration, interference, and pain manage-
ment approaches (e.g. physical therapy, pharmacological,
complementary health strategies, etc.). A brief discussion
of alcohol and substance use patterns followed, includ-
ing the contexts in which alcohol and substances were
most often used, the role of alcohol and substances in
pain management, and prior or current treatment expe-
riences, including referrals for treatment in the primary
care setting and perspectives on the need and ability to
change alcohol use. The interviewer then asked about
technology use and access, with particular attention to
participants’ familiarity with the use of apps, instant and
text messaging, and videoconferencing technologies. A
broad overview of the proposed mhealth intervention
was provided and participants were asked for their initial
impressions before reviewing key content areas for the
proposed modules. Participants rated the content areas
and tools in terms of their perceived usefulness/helpful-
ness (“1” not at all — “5” very) and provided open-ended
feedback.

In the final section, patients viewed sixteen wireframes
on an iPad characterizing different intervention compo-
nents and offered their general impressions. Wireframes
included static images of the following intervention com-
ponents and designs: weekly modules list, pain manage-
ment skills demonstrations, pain, activity, and alcohol
use trackers, pain management strategy scheduler, health
coach appointment scheduler and instant messaging, and
examples of push notifications launched from the pro-
gram. See Table 1 for a detailed description of each wire-
frame and intervention component.

Participants then watched a brief video of a sample
module which provided an overview of the program. This
section included probes about the format, layout, and
usability of each intervention component, with particular
attention to options for engaging with the health coach,
and methods of increasing participation and engage-
ment. Lastly, participants were asked to provide sugges-
tions about how to improve the intervention based on
what would be most helpful to them personally.

Analytic measures

Interviews were recorded and transcribed for qualitative
analysis. Transcriptions were uploaded into NVivo® v12
software for analysis. Inductive codes were developed for
information that was specifically requested (questions
and prompts). Deductive codes were assigned through
line by line reading and discussion of content until the
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Table 1 Description of Wireframes
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Wireframe Slide  Intervention Component — Description

Provided a brief description of the program’s purpose and instructions for accessing the menu. Menu

content included “modules, tracker, progress, scheduler, strategies, and coaching”

Provided an overview of the different topics for each week’s 10-min lesson and a sample of module 1

content: understanding how pain is related to alcohol use and medical conditions

Featured an example of how pain management strategies would be introduced through video demon-

strations, in this case, for progressive muscle relaxation

Presented an overview of the tracker feature which would allow participants to track pain intensity, trig-

Displayed how progress would be tracked and graphed weekly for both alcohol use and pain intensity
Provided information and personalized feedback regarding participant alcohol use in comparison to

Provided an overview of how to use the program scheduler to track goals and set up specific times and

Presented how to evaluate mood and track success after completing a strategy or activity
Displayed where to quickly access the compiled list of strategies for a quick reminder
Demonstrated how to schedule appointments and access the health coach via instant messaging for

Provided examples of four types of push notifications the participant would receive in the program:

reminders to use the tracker, to practice sessions, to attend an appointment with the health coach, and

Slides 1 &2 Layout/home screen
Slides 3 &4 Modules page
Slide 5 Video skill demonstration
Slide 6 Tracker
gers, and coping mechanisms for a given day
Slide 7 Progress
Slide 8 Feedback
national averages
Slides 9& 10 Strategy scheduler
reminders to practice strategies each week
Slide 11 Post-strategy ratings
Slide 12 Strategies tab
Slides 13 & 14 Coaching
personalized participation
Slides 15& 16 Reminders
to start newly added modules
Slide 17 Sample module

The last slide included a sample module video which gave an overview of the program as an example of

the program'’s weekly modules

point of consensus. Two study investigators (TP, JB)
and an external consultant participated in the process,
which began with developing initial first and second
level codes independently, and then meeting to compare
and refine them, using principles of code definition and
differentiation [25], until agreement was reached and
reconciled codes were entered into the software code-
book. These final codes constituted the dictionary that
was applied to all transcripts. Thematic analysis of the
data followed, in which specific meanings were assigned
by the team to code content retrieved from NVivo. In a
final stage, themes were sorted according to their poten-
tial for tailoring specific intervention components, with
results presented to the entire study team for refinement.
One participant declined to be recorded for the qualita-
tive interview, and thus only quantitative ratings for this
participant are reported. Descriptive analyses of Likert
format questions about preferences for types of content
were performed using SPSS v. 24.

Results

Sample Characteristics

There were 12 interviews conducted over a span of five
months in 2019. Mean interview length was 55 min
(SD=14 min). Of the 12 interview participants, 7 were
female, 10 were Black or African American, and 3 identi-
fied ethnicity as Hispanic. Mean age was 52.7 (SD =10.0).
Patients experienced moderate to very severe chronic

pain ranging from 4 to 9 and a mean pain severity rating
of 7.17 (SD=1.2). Participants reported a mean of 18.8
drinks per week (SD=15.0) and a mean of 8.7 (SD =6.0)
heavy drinking episodes in the past month.

Themes from qualitative analyses

Themes from qualitative analyses with direct implica-
tions for the intervention were organized into six catego-
ries: (1) participants’ past experiences with treatment for
pain or substance use, (2) reasons for drinking and (3)
potential motives to change drinking, (4) technology use
and (5) barriers to technology use, (5a) lack of familiar-
ity and fear of new technology, (5b) the importance of
privacy and trust in a mhealth intervention, (6) ways to
foster intervention engagement, (6a) through support,
results, and positive reinforcement, and (6b) participants’
need for autonomy and choice. Selected quotes for each
theme are provided in the text below; additional illustra-
tive participant statements and subthemes are presented
in Table 2.

Experiences and expectations of treatment

Many participants described pain as constant and disrup-
tive for significant periods of time. Some also mentioned
feeling helpless and resigned in response to their pain.

“Yeah so I'm always, I'm always hurting. And I've
hurted so long it almost became something that I'm
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just normally adapted to, I done become adapted to
the pain.” [Participant 10]

“Nothing [relieves the pain], I just live with it” [Par-
ticipant 8]

Participants had tried a variety of pain management
strategies and treatments over the years including self-
management strategies, physical therapy, acupuncture,
aquatic therapy, pharmacological, and surgical interven-
tion. Participants’ experiences with the efficacy of treat-
ments varied but benefits were mostly temporary.

“And I hate the fact that when I go to the hospital
I basically gotta start from, I guess the ground level
up. Always switching doctors- You wanna go to
therapy? You wanna do injections?’ I already had 15
of those”” [Participant 7]

“I don’t want to double up on the medication. It only
says take once so once that one dose wears off, I'm
back at square one and that’s when I'm going to the
cream, use the ice packs, and the back exercises that
you know my doctors gave to me’ [Participant 10]
“They helped for the moment. It'll get me probably
through say, 7 or 8 hours if you know, I go get the
injection. It takes, it almost helps me to forget that
hey, it's no longer a condition anymore. But then
once that pain- that medicine wears off, it’s back to
where it started.” [Participant 11]

Participants who had prior experiences receiving treat-
ment for alcohol and/or substance use experienced simi-
lar difficulties attaining sustained change.

“Nah, I liked everything about it [detox program].
Just what I don’t like about it is just that I constantly
g0 back” [Participant 12]

“If you try, and you see the results, but the treatment
is ending and you don’t have the resources, then you
fall back to what you know.” [Participant 1]

Even when treatment options were available, partici-
pants noted barriers such as scheduling conflicts with
work, location of and transportation to care, delays to
follow-up appointments, and cost and limited insurance
coverage, among others.

“Yes, uh physical therapy and um- but my schedule
wouldn’t work because I get my schedule once a week
so it’s very hard to, to have um appointments for
Pphysical therapy when I don’t know when I'm work-
ing the next week.” [Participant 4]

“I can’t go in and say hey, give me some Oxycodones.
They say no they're addictive [...] Uh well short of
that it’s the surgery. But I don’t want that- I want the
less invasive surgery with the needle, you know. And
I have no control over that [no insurance coverage].”
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[Participant 7]

Participants expressed that expectations of treatment

efficacy would depend on how long the individual had
lived with pain or substance use and recognized that
change was a slow process.

“So in general, 1 feel like it really depends on the per-
son itself. If it’s somebody that's been probably deal-
ing with like pain long term- theyve learned some-
what how to manage it. [...] Now if it’s somebody
that [...] hasn’t been dealing with it for a long time,
they’re gonna want a quick fix. They're not going to
be as patient. [...] When you're in pain, not a lot of
people have patience. Unless you've been dealing
with it for a while” [Participant 11]

Reasons for drinking
Participants mentioned using alcohol primarily for enjoy-
ment and relaxation, as a social activity, and as part of a
routine to provide a consistent activity each day.

Enjoyment/relaxation: “it puts me in a happy space.
And um, sometimes it’s just you know, to unwind, I
guess.” [Participant 5]

Social: “I mean, it makes me happy. I don’t know |[...]
I don’t know why I continue drinking it. But just to
have a little good time with my friends. [Participant
8]

Routine: “I've been drinking for so long, what am 1
gonna do? Sit down and twiddle my- I mean, come
on you know, I mean I could go out for a walk. Come
back home. Once you're used to sitting down with
a beer it’s like hard to get- hard to say no to it, you
know?” [Participant 1]

Participants additionally used alcohol to cope with dif-

ficulty sleeping, stress, and as a form of distraction from
or numbing of the pain.

Sleep: “It makes me go to sleep but it don’t do noth-
ing for the pain, maybe- it might dumb it or I might
forget about it for a little while but when I wake up
stiff, hurting, moving, it’s pain, pain right back. But
it’s better than not taking nothing at all” [Partici-
pant 7]

Mood: “Especially when I get off work it’s very hard
um, sometimes I'm limping and uh yeah. So it’s just
pain. Constant. And that’s uh, a lot of that has to do
with some of my drinking cause 1 will stop and get
beer and just go home and drink it and relax.” [Par-
ticipant 4]

Distraction from pain: “Well to me, when I do drink
it takes my mind off of it. You know what I'm saying?
I don’t really think about it, ya know. Its just, I'm
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here, having a couple of drinks, playing some domi-
nos, playing some spades. My mind is off it until I
start walking”” [Participant 12]

Numbing the pain: “It numbs me up [laughs]. And
it just, it just numbs me. For a while. Cause I know,
after that it’s still gonna be the same way after I, you
know, after you know it’s all said and done.” [Partici-
pant 6]

Motives to change drinking

Participants varied in their motivation to change cur-
rent drinking. Readiness to change levels were generally
low, with approximately half of interviewees stating they
weren’t considering changing their alcohol use. However,
even those with low motivation to change were able to
identify personal goals that were negatively impacted by
their alcohol use. Some participants did identify concerns
about their current use and mentioned barriers to change
such as not feeling ready and lacking alternatives to cope
with pain.

Health: “I don’t do much when I drink so um but I
have a goal just to stop completely [...] because I'm
getting older and I want to be healthy and um, I
don’t know if it’s actually healthy to consume alco-
hol you know, as you begin to age” [Participant 5]
Work: “I'm not gonna get up at 7 oclock in the
morning and have to be out the door at 8 oclock
and if I've been out all night, forget it. That ain’t
gonna happen” [Participant 7]

Relationships: “Cause I go a lot of times to my
daughter’s school so I don’t- that why I don’t want
people writing bad stuff about me or what not. So I
make it a point not to [drink]” [Participant 7]

Use and perceived value of technology

While some participants did have access to a computer
for personal use, they were not used frequently. Only
one of the twelve participants had access to a tablet.

“I haven’t used it in years. I got one of those old big
dinosaurs left” [Participant 12]

“I don’t know how to use it that well yet. The only
thing that I know how to get on is my Facebook.
That’s terrible but that’s what I do know how to
use.” [Participant 6]

However, all participants used smartphones on a
daily basis and unlimited data plans were common.
Most participants used apps daily but their degree of
integration into participant’s lives varied.
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“My whole life is on my phone.” [Participant 11]
“I'm kinda new to this technology stuff. I just
started getting into it maybe a year ago.” [Partici-
pant 7]

Use of text messaging and IM was common, though
frequency of use varied significantly.

“I'm not really into texting. My children text me. I
receive more than I send.” [Participant 4]

“I'm constantly texting. That’s like my means of
communication. I don’t really talk much on the
phone, it’s mainly texting.” [Participant 11]

Experiences with videochatting ranged from “never
tried” to “use daily” and were most commonly used for
communicating with family members.

“And my mom she’s sick [...] I'm able to Facetime
her and see that she’s okay. So I see the benefits of
having it now.” [Participant 7]

“Very rarely do I do videocalls and I can- like hon-
estly I've only done that a few times and the last few
times I've done it is only because my granddaughter
called me. If it wasn’t her, I wouldn’t answer it. Most
of the time, I don’t answer it” [Participant 3]

Barriers to a smartphone-based intervention

Lack of familiarity with and fear of new technology are key
barriers to smartphone intervention Some participants
who did not regularly use videochatting found it to be
strange, uncomfortable, or disorienting.

“I got a call from my aunt, last year, and when I
answered it her face popped up. And I almost flew
off the chair... I said ‘what the hell’ [...] And she’s just
talking to me and I said ‘listen, listen. Can you hear
me?” ‘Of course I can hear you, I can see you too!’ I
said ‘Yes, that'’s what I don'’t like, get off the air. Call
me normal. I don’t want to talk to you looking at
you. Just call me the way, you know what I mean?
Normal people! ... It’s spooky. [...] And uh, to me I
mean... it’s like- the future just hit me in the face”
[Participant 1]

However, participants generally expressed interest in
different smartphone features and an openness to learn-
ing about new technology.

“I never really got into it [new phone] but now I see
how important it is to actually get into it. Because
it can do so much. [...] Because I want to learn how,
how to do all of that and you know get on the com-
puter and do this and that. So they got a class com-
ing up. So I can learn how to use it” [Participant 2]

“I'm kinda new to this technology stuff. I just started
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Intervention themes

Subthemes

Quote

1. Experiences and expectations of treatment

2. Reasons for drinking

Intractable pain

Helpless re: pain

Treatment history and temporary results

Barriers to care

Treatment expectations

Enjoyment/relaxation

Social interaction

Routine

Sleep

Mood

Distraction

Numbing

“Long. Years. Of misery. And still no results” [Participant
12, Black male in his 507s]

“But I mean, when it’s not the weather it’s still, you know
it’s still there. The showers and the baths not gonna do
anything.” [Participant 6, Black female in her 50" s]

“I'm just tired of taking pills and it’s not working. You
know what I'm saying? It's like okay I sit here, | don’t
do nothing. | take the pills and it you know, it sustains
some and so it gives me a little bit of motivation but like
still: It’s just constant pain. It's just constant pain. It gets
aggravating.” [Participant 12, Black male in his 50s]

“Well, | uh plan to go to acupuncture very soon. [...] So
I hope I'm one of the people they can actually get in
because it’s on a first come first serve basis. Get there
early and you know, get some acupuncture.” [Partici-
pant 5, Black female in her 50" s]

‘A lot of people want the instant results. And if they don't
see the instant results, ‘pfft, what I'm | doing it for?'[....]
The individual, the individual themselves has to realize
it's not a microwave. Everything can't be done quick.”
[Participant 3, Black male in his 30s]

‘I feel comfortable with it [current amount of drinking].
Like it just gets me where | want to be. | mean | don't
want to get drunk drunk. [ just want to be mellow and
then after that go to bed” [Participant 1, White Hispanic
male in his 60 s]

“it’s more of a social thing as opposed to an addiction
or becoming a problem for me.” [Participant 10, Black
female in her 407s]

"l just go home, | drink, and then | go to bed.” [Participant
4, Black female in her 60”s]

“And sometimes for sleep | know | would drink alcohol
to help me sleep you know cause the pain pills is hard
to get. Especially these days [...] So right now my pain
is probably worse when I'm trying to go to sleep so if
I tend to drink alcohol, that's probably why. Cause it
helps me go to sleep.” [Participant 7, Black male in his
50%]

“Iwas in alot of pain, like as far as physically and
emotionally, you know. Like I lost a sibling so it was you
know, | would say maybe | was kind of self-medicating
with like alcohol. Cause at that point | used to drink to
the point where | would pass out. So that | wouldn't
have to feel anything.” [Participant 11, Black Hispanic
female in her 30”s]

“I'm thinking about stopping the drinking, going through
the program, stop the smoking you know? But | got to
do- my limbs gotta be good so | could try and do other
stuff to occupy that time. Cause all of that is part of that
addictive behavior, you know what I'm saying? | got to
substitute it with something, you know what I'm say-
ing? got to be able to walk in the park, do something
just, you know what I'm saying? When you get that
urge or that crave, you know what I'm saying? You can
occupy the mind with something else, you know what
I'm saying?” [Participant 12, Black male in his 507s]

“Iwas just drinking to block everything. It's pretty much
a self-medication. | get a numbness from it. Like you're
not there, the pain is not really there” [Participant 4,
Black female in her 60" s]
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Intervention themes

Subthemes

Quote

3. Motives to change drinking

4. Use and perceived value of technology

5. Barriers to a smartphone-based intervention

5a. Lack of familiarity with and fear of new technol-
ogy are key barriers to smartphone intervention

5b. Critical need for privacy, trust, and some limited
contact with a provider

6. Ways to increase engagement and adherence
6a. Support, results, and positive reinforcement

Low readiness to change

Reasons to change

Barriers to change

Limited computer access
Daily smartphone use

Videochatting/messaging

Unfamiliar and disorienting

Openness to learning

Security, privacy, legitimacy

Desire for in-person contact

From coach

From content of intervention

From rewards

From incentives

‘I haven't quit where it was full me. Where | made the
decision. It’s been either the decision was made for
me, as in um, a ruined relationship where | felt like if |
quit drinking because the relationship ended | could
be better in the next relationship. And | quit for... | quit
for my ex more than | quit for me.” [Participant 3, Black
male in his 307s]

“And I'm trying not to drink that much cause you know,
some people use alcohol to suppress their depression.
Soldon'twant to fall in that category. You know, bad
enough | can barely walk and imagine barely walking
and walking around drunk or.... you're an accident
waiting to happen. | got to take care of myself at the
end of the day. You know? Not too much else | can do.”
[Participant 12, Black male in his 50" s]

“Not really, | know the dangers of it and | know | probably
shouldn't but right now it'’s what works for me.” [Partici-
pant 7, Black male in his 507s]

“No, I have to go to somebody to get on one [a com-
puter]! [Participant 2, Black male in his 60”s]

“luse at least 4 apps, at least 3 times a day.” [Participant 5,
Black female in her 507s)

‘I do like it. Especially now that my grandson- | have two
grandkids, so they Facetime me every day so, | love it."
[Participant 8, White Hispanic female in her 50" s]

“No, my friends does that. | don't- you gotta download
aplan or something in your phone they told me. Why
people gotta see you? While I'm talking to them?”
[Participant 12, Black male in his 50”s]

“No, cause | don't know how to do that yet [watch videos
on phone]. And I wish | did.” [Participant 6, Black female
inher50’s]

‘I don't think I trust it. | would like the human opinion. Not
this kind- | don't go for that. Just as a whole- |, | don’t
trust that” [Participant 1, White Hispanic male in his
607s]

“But like | said every now and then | want to sit down and
just talk. Face-to-face!” [Participant 2, Black male in his
60's]

“I'think it would be very helpful. | mean, you know to help
you reach your goal, and you know, like just know-
ing that someone was helping you to reach the goal.
Whether its managing pain or not drinking, you know.”
[Participant 5, Black female in her 507s]

“I'think having a set time, you know? And like a, a certain
number of days that you actually do it could be helpful
because sometimes | just don't feel like doing things but
ifit's something that I really should do, then I just push
myselfto do it [Participant 5, Black female in her 50”s]

“If they offered something that's real. Not just giving you a
gold star, you know? | think that'll make people do even
more.” [Participant 1, White Hispanic male in his 60’s]

“Incentives inspire, inspire everybody [...] When you're
setting your goal, give yourself a goal but give yourself
an incentive to get to that goal” [Participant 3, Black
male in his 30"s]
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Table 2 (continued)
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Intervention themes Subthemes

Quote

6b. Importance of autonomy and choice Value of having choices

Value of convenience

“I'think all that you have to offer [in regards to health
coach interaction options]. The texting, or even a phone
call. Yeah. Cause some people might not want to just
talk” [Participant 10, Black female in her 407s]

“Yeah, | said that because you can- you're home, and you
ain't gonna go nowhere, and they showing a fist [pro-
gressive muscle relaxation tutorial]. That’s something
you can do easily. Anywhere in any part of the house
you can do that. You know? Just out on the porch you
know, just by yourself” [Participant 7, Black male in his
50"s]

getting into it maybe a year ago. My daughter kept
urging me to do it and I didn’t wanna do it. Just give
me a flip phone and I'm good, you know. [...] Now I'd
really get upset if I lose my phone..” [Participant 7]

Critical need for privacy, trust, and some limited contact
with a provider Several participants raised questions
and concerns about the security and privacy of a smart-
phone-based intervention and electronic health coaching
component.

“Ilike it but... is it like really private?” [Participant 4]
“And I could look into your eyes right now and find
out if you really care or don’t. I don’t know what
you're thinking about online or over the phone. Or,
or who am I talking to? They could say I am this and
this and that” [Participant 1]

Multiple interviewees additionally suggested that the
program include some kind of in-person contact in con-
junction with the tech-based intervention.

“How about I could do that [in reference to IM ses-
sions] and maybe like once in a while, come in and
talk to a live person? Like how I'm talking to you?
[...] Because then that makes them feel better when
they’re talking to somebody live sometimes. And you
know, some people can relate a lot better” [Partici-
pant 2]

Ways to increase engagement and adherence
Support, results, and positive reinforcement Themes
surrounding how to increase participant engagement and
adherence surfaced in three areas: from the health coach,
from the intervention content itself, and through incen-
tives and rewards.
From coach: participants value knowing that someone
is there to support them and help them reach their goals.

“And they could you know, pretty much give you a
pep talk [...] and that encouragement is probably
gonna be the biggest thing. The encouragement and
the- just knowing somebody has your back. [Partici-
pant 3]

From intervention content: seeing results in pain man-
agement after applying intervention content enhances
motivation.

“The reward would be to get better and hope this
program works that you have here. But for me- other
people may need rewards or something but I'm
pretty much self-motivated.” [Participant 7]

From incentives or rewards: participants emphasized
the importance of using rewards that are personally rele-
vant and meaningful, and generally agreed that incentives
or rewards will enhance motivation to use the program.
Specific suggestions for ways to increase adherence
included using motivational or positive phrases, positive
reinforcement upon completion of an activity, and pop-
up notifications via phone as reminders to engage with
the program.

“You know, just a small reward [...] if you're not
drinking, with the money saved treat yourself to a
nice dinner... Yeah, personalized goal. Something
that, something that's for you. [Participant 3]

“Just have something on your phone that- like on your
set up there, that once they do it and they go through
the practice, there will be some kind of cheery thing.
“Yay! You did great!” You know, “Congratulations,
keep up the good work!” [Participant 12]

Importance of autonomy and choice Participants valued
having choices in when and how they engaged with the
program and particularly in how they engaged with the
health coach. Participants were asked for their preference
between using videoconferencing, instant messaging, or
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Table 3 Intervention component ratings
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Proposed content areas

Number of “helpful”
or“very helpful”

ratings

Learning how to drink alcohol in a way that is consistent with personal standards and life goals 8/12

Receiving personalized information about current drinking patterns 9/12

Learning ways to improve and maximize sleep 9/12

Behavioral activation [pleasant activities] 10/12
Learning alcohol-related harm reduction strategies 10/12
Learning strategies to relax 10/12
Learning about pain triggers and coping mechanisms 10/12
Stress management 10/12
Psychoeducation about pain, stress, and alcohol use 11/12
Learning ways to plan and pace activities 11/12
Learning ways to manage negative thoughts 11/12
Learning ways to continue self-management after completion of treatment 11/12

standard phone call to interact with the program’s health
coach and responses varied considerably.

‘I wouldn’t try to take one away cause then, you
know, you're limiting their choices. You're taking a
whole choice away. I would go with all three [...] I
say all three until that person can say personalize
it. [...] But it’s gonna vary from person to person I
believe” [Participant 7]

In line with their emphasis on autonomy, partici-
pants valued the immediacy and convenience of using a
mhealth program, particularly as a beneficial alternative
to standard care models which involve multiple steps to
accessing care, lengthy wait times, and disruptions to
their daily routines.

“The advantage of it is um, sometimes you don’t
really know where to go, you have to call, you have
to set up an appointment, you have to figure out how
to get there. With this, it’s with you.” [Participant 4]

Intervention component ratings

Participants were asked to rate the proposed content
areas and tools in terms of their perceived usefulness
after receiving a brief description. All content areas were
rated using Likert-type items from 1 (“not at all useful/
helpful”) to 5 (“very useful/helpful). These intervention
ratings indicate a generally positive response to interven-
tion components. The number of participants (n=12)
who rated a given content area as “helpful” or “very help-
ful” are presented in Table 3. Overall, ratings suggested
that participants found each of the proposed intervention
components to be useful or helpful.

Wireframe evaluations

Participants generally found the proposed number, dura-
tion, and frequency of modules to be acceptable and fea-
sible. In response to the wireframe layout and design,
participants emphasized the importance of having simple
and large print text, information introduced in phases or
“bites’, and interactive and engaging elements rather than
static images.

“I would definitely use more excitement. More... live.
You want to keep the attention of your watchers”
[Participant 11]

The sample module video was of an agreeable length
and presented relevant and relatable content.

“The narrator was good and it went straight to the
point. [...] And it delivered a lot of things that it has
to offer. And solutions that are open to people that
want it. So yeah, it was set up good.” [Participant 10]

As the wireframes were simplified mock-ups of the
proposed intervention, some participants commented
that they seemed unprofessional or “cheap”

“I mean, overall 1 feel like the concept of it is good.
Um, just probably the little details that I like pointed
out here and there. But I think overall that it’s a good
idea. It’s just all of how they design it and it's put out
there. Because that’s really what's going to determine
if it's gonna be successful or not” [Participant 11]

Participants were in favor of receiving push notifica-
tions for the program that would remind them of new
modules, upcoming health coach appointments, or of
scheduled activities, so long as these were of a reasonable
frequency.
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“I think they’re actually very good and I think that
it would be very helpful to people, you know. Keep
them reaching their goals” [Participant 5]

Lastly, participants were given the opportunity to rec-
ommend changes or suggest components to add to the
proposed intervention. Multiple participants felt it would
be important to include a resource list or emergency
numbers to access support immediately if needed and
to include an in-person class or session with the health
coach. Several participants indicated that they wanted
to exercise control/choice over the timing and duration
of interactions. These suggestions indicate the desire for
personalized and prompt communication.

Discussion

This study sought to elicit patient’s perspectives on
their chronic pain and alcohol use, treatment experi-
ences and expectations, technology use, proposed inter-
vention content and design in order to further develop
and tailor a smartphone-based intervention with elec-
tronic coaching for patients in primary care. It presents
formative qualitative work that will guide the continued
development, tailoring, and evaluation of this integrated
mhealth approach to addressing elevated rates of chronic
pain and heavy drinking among primary care patients.
Although limited by a small sample size, results provided
insight into participants’ views of intervention content
and structure, preferences and familiarity with technol-
ogy use, potential barriers and facilitators to successful
engagement with the program, and opportunities for tai-
loring the program to better address the specific needs
of this patient population. A number of important impli-
cations for tailoring emerged from the interviews and
responses to questionnaires.

Starting our interview with a discussion of partici-
pants’ experience of pain and histories of substance use
provided essential background into experiences with
treatment and aspirations for change. In many cases, par-
ticipants reported that they had already tried a variety of
strategies and treatments over the years and continued
to experience pain that interfered with daily life, which
led to feelings of helplessness and resignation. Results
provided a number of insights on how the intervention
might be developed. For example, it will be important to
appreciate the challenges that patients have experienced
in their efforts to find adequate treatment and strategies,
and validate their perseverance in continuing to look for
new ways to manage their chronic pain and substance
use. This may be particularly important for combatting
resignation or low motivation to change. Setting realistic
expectations about what the program will address, what
the program will require of participants in order to see

Page 11 of 14

progress, and how long these small incremental changes
may take will be critical. For individuals who have not
yet been exposed to self-management strategies or non-
pharmacological approaches to pain management, it will
be important to provide a clear and detailed rationale for
many of the proposed program components [26]. This
will be true particularly for the program’s focus on the
relationship between alcohol use and chronic pain. While
only seven of the twelve participants explicitly stated
they were using alcohol to help cope with pain, most par-
ticipants endorsed reasons for drinking that were either
directly or indirectly affected by chronic pain (i.e. sleep,
stress). Given that many participants did not recognize
the impact of alcohol use on chronic pain, addressing this
association through psychoeducation early on in the pro-
gram will be important.

Many of the patients reported drinking to enhance
experience or have some form of positive incentives in
their lives [27]. Participant comments regarding a lack of
alternative activities to drinking indicate a potential point
of intervention. The behavioral activation components
of the proposed intervention will be critical to address
the influence of depressed mood on pain [17] and pro-
vide alternative activities to drinking to help patients
cope with pain. Strategies to help patients increase non-
substance related reinforcers in their lives also has direct
benefits for reducing alcohol use [28-30]. Thus, the
behavioral activation module may help to address factors
related to alcohol use in individuals who do not have the
explicit goal of changing their drinking.

Even when participants found treatment options that
seemed to be helpful in managing their chronic pain, a
variety of barriers limited their viability. Participants
identified difficulties such as significant delays to access-
ing care (e.g., referrals, appointment availability), com-
plications with transportation to and the location of
treatment sites, limited recognition of comorbidities,
and lack of continuity in care. These interviews pro-
vide insight into how our proposed program could be
uniquely suited to address these barriers with the fol-
lowing features: immediately accessible information and
coaching via phone available in any location with Internet
access, recognition of pain in the context of other lifestyle
factors and conditions (i.e., alcohol use, sleep hygiene,
mental health concerns), and a centralized system with
a single “provider” for the duration of the intervention.
Beyond addressing the factors that could impede suc-
cessful implementation, it will be critical to think about
facilitating and fostering engagement as well. Receiv-
ing encouragement from the health coach, motivational
notifications or reminders via the electronic platform,
and identifying personally meaningful goals were all seen
favorably by participants.
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Smartphones proved to be the most accessible and
familiar form of technology within our sample as opposed
to tablets or computers. Many participants either did not
have access to a computer, did not use one on a regular
basis, did not have a private setting for computer use, or
simply felt more comfortable using their phone. In line
with research on the adoption of smartphones within
older adult populations [31], all of our participants had
access to and used a smartphone. They were generally
familiar with texting and messaging and many consid-
ered apps to be an important component of navigating
daily life, suggesting that a mobile intervention could be
well-integrated into their routines. Participants had a
positive reaction to learning information via video mod-
ules and despite some uneasiness around videochatting
technology, there was an openness to see what it had to
offer. Given the prevalence of chronic pain among older
adults [32, 33], reference materials and instructions will
need to be developed for individuals with less technology
literacy to ensure that this smartphone-based interven-
tion will be accessible and acceptable to participants of
all backgrounds. In addition to assessing technology liter-
acy, it will be important to address participants’ concerns
with the use of unfamiliar technology modalities. This
will also require adjustments to the program’s content
and formatting. As has been shown in other app-based
intervention studies, information will need to be con-
cise and in accessible language in order for participants
to fully engage with the program [34]. Results from the
interviews overall suggest that the proposed content and
intervention components can be integrated into partici-
pants’ daily lives.

Participants identified concerns about the security and
privacy of a smartphone-based intervention as well as
the credibility of the individual from whom they would
receive coaching. Efforts to ensure confidentiality and the
security of the technology will be important for fostering
participant trust, particularly with an older adult popula-
tion. Participants wanted to know who they were talking
to, what made them qualified, and whether the informa-
tion would be kept confidential by the coach. Concerns of
trustworthiness are a common theme expressed by par-
ticipants in mHealth application research [34] and it will
be critical to address any doubts about the intervention
during the first intervention session. Establishing trust
may be facilitated by introducing the health coach via
videoconferencing as opposed to phone call and through
a warm hand-off from a research assistant or medical
professional.

Patient comments about the value of an in-person
component indicated a strong desire for interpersonal
contact as part of this intervention. They emphasized
the importance of having an encouraging and accessible
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health coach for support and for successful engagement
in the program, in line with research on human support
in conjunction with eHealth interventions [35]. However,
preferences for how they interacted with the health coach
varied considerably, with some participants in favor of
instant messaging, standard phone conversation, vide-
oconferencing, or a choice of all three.

Autonomy, or lack thereof, was a salient theme
throughout the semi-structured interview. Participants
discussed feelings of helplessness in regard to sustained
pain management, noted multiple barriers to accessing
treatments, and in some cases felt a lack of alternatives to
using substances for coping with pain. When discussing
options for engaging with the proposed program, partici-
pants valued having the autonomy to choose when and
where they could use it. Additionally, participants wanted
to have multiple ways of communicating with the health
coach, as preferences could vary by individual or by day.
As is common in mHealth research, participants valued
having ways to personalize or tailor the program to meet
their needs or preferences [34]. Even with predetermined
intervention content, autonomy and choice should be
fostered within the program (intervention features, com-
ponents) wherever possible. Use of this smartphone-
based intervention should be framed for participants as
a way of gaining control over their health and healthcare.

Participants provided valuable feedback about the
program content, wireframes, and modalities of inter-
vention delivery with specific suggestions about ways to
enhance engagement. Participants rated the proposed
content areas and tools highly and generally found the
proposed number, duration, and frequency of modules
to be acceptable. Some participants discussed the impor-
tance of the program’s appearance and design. This will
be an important consideration for development as the
aesthetics of the program may influence how participants
engage with and value the content of the intervention
itself. Suggestions for increasing engagement included
keeping components interesting and visually stimulating
[ex: greeting chime upon login or motivational phrases],
introducing new information at a manageable pace,
communicating with participants in a personalized and
prompt manner and/or providing emergency numbers
to contact if the health coach was unavailable, and using
push notifications to remind participants about complet-
ing modules and practicing strategies.

It is important to note that this study is limited by
potential social desirability bias and a small sample size.
However, the strength of qualitative studies lies in the
representativeness of themes rather than the representa-
tion of populations. The goal of this study was not to pro-
vide a needs assessment but to help develop features of
the intervention that may be tailored to this population.
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Those who participated shared experiences and ideas
generously and offered observations that will be key to an
effective intervention.

Conclusions

In sum, this study provides important qualitative data to
help tailor an integrated mobile health intervention for
comorbid chronic pain and heavy drinking among pri-
mary care patients. In addition to better understanding
participants’ perspectives on the content of the proposed
intervention, these interviews point to the potential value
of using a smartphone-based approach which has been
shown to increase the adoption, reach, and efficacy of
behavioral health interventions [36]. The next phase of
intervention development will incorporate the themes
and participant feedback from this study in advance of
testing intervention usability and feasibility in an open
pilot trial followed by preliminary testing of efficacy in a
pilot randomized controlled trial.

Abbreviation
mhealth: Mobile health.
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