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Abstract

Background
Rural adults in the southern U.S. experience disproportionate burdens of type 2 diabetes (T2D) and
chronic pain (CP; ≥3 months), with structural and economic inequities limiting access to effective
management of both conditions. This study explores factors shaping diabetes self‑management among
rural adults with diagnosed T2D and CP.

Methods
Participants were recruited from the Risk Underlying Rural Areas Longitudinal (RURAL) Cohort in
Appalachian and Mississippi Delta regions. Eligible participants had T2D, and pain was assessed using a
pain measure that included past‑week pain severity, chronic pain duration (≥ 3 months), pain locations,
and pain interference ratings. Focus groups were held at the Selma Public Library, a central and
accessible location for participants from both counties. Audio recordings were transcribed verbatim and
analyzed using deductive thematic analysis. Coding drew on Social Cognitive Theory (SCT) constructs.
Inter-coder consistency checks and consensus procedures ensured rigor.

Results
Two semi‑structured focus groups (N = 18) were conducted with rural adults. Most participants (12/18)
had chronic pain, five reported having pain, and one reported no current pain. Pain emerged as a central
disruptor, impeding exercise, sleep, household tasks, and overall capacity to manage T2D. Psychosocial
stress, financial strain, medication burden, and limited access to healthy foods in rural environments
further undermined self‑care. Facilitators highlighted resilience and resourcefulness: reframing pain and
creative distraction (pain resilience/adaptive coping), mobilizing social support from family, coworkers,
churches, and community networks, movement as therapy to relieve pain and sustain functioning, use of
alternative remedies amid constrained access to multimodal pain care, and reliance on faith and spiritual
beliefs to manage pain and stress.

Conclusions
Findings underscore the complex interplay between pain, including CP, and diabetes self- management in
rural settings. For rural adults with both conditions, self-care is shaped by intersecting structural, social,
and psychological factors. Experiences of pain varied, with some participants reporting worsened pain
during physical activity and others experiencing relief, suggesting differences in nociceptive versus
neuropathic pain commonly associated with T2D. Interventions should leverage local social networks,
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reduce food and medication burdens, and strengthen self-efficacy using culturally responsive strategies
tailored to rural Southern communities.

INTRODUCTION
Diabetes mellitus is a chronic metabolic condition characterized by insulin resistance and impaired
glucose metabolism [1, 2]. In the U.S., approximately 38.4 million adults are living with diabetes, and
approximately 90–95% have type 2 diabetes (T2D), a condition strongly influenced by behavioral and
lifestyle factors such as diet, physical activity, and obesity [3–6] T2D disproportionately affects rural
populations in the Southern U.S., where structural and economic barriers, including poverty, geographic
isolation, limited healthcare access, and social norms, contribute to a higher prevalence of T2D and
poorer quality of life [7–9]. Nearly 80% of rural counties are medically underserved, and the closure of
more than 100 rural hospitals over the past decade has forced many residents to travel farther for care
[10–12]. Economic hardship and food insecurity further impede diabetes self-management, often
leading individuals to delay or forgo essential treatments [13, 14].

Diabetes self-management– daily behaviors such as eating a healthy diet, engaging in regular physical
activity, monitoring blood glucose, and adhering to medication regimens– is central to achieving
glycemic control and preventing complications. While these strategies are effective in improving
glycemic outcomes, medication adherence, and quality of life [15–17] their implementation in rural
settings remains challenging due to resource limitations, transportation barriers, cultural considerations,
and competing demands.

Pain adds another layer of complexity for individuals with T2D. Approximately 60% of people with
diabetes experience chronic pain [18, 19], and national data show that 28–31% of rural adults report
chronic pain compared to 17–20% of their urban counterparts, with rural residents disproportionately
affected by high-impact pain that interferes with daily functioning [20–22]. Chronic pain can substantially
disrupt diabetes self-management by limiting physical activity and increasing emotional distress [18, 23,
24]. Conversely, poorly controlled T2D can exacerbate chronic pain severity [25–27], creating a vicious
cycle in which each condition fuels the other. Despite the burden of both conditions, access to
multimodal pain management, such as physical therapy, behavioral interventions, or integrated care
models, is limited in many rural communities, leading to greater reliance on medication-based
approaches [28, 29].

Although prior research has documented the burden of T2D and pain [30, 31], few have explored the lived
experiences and perspectives of patients managing both conditions [23, 32–34], particularly in the rural
South. To address this gap, this study explored barriers and facilitators to diabetes self-management
among rural adults living with T2D and pain, including chronic pain, with attention to individual, social,
and contextual factors that shape care in resource-limited settings. These findings can inform the
development of more responsive, contextually grounded interventions for a population often overlooked
in standard T2D care models.
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METHODS

Theoretical framework
The focus group protocol was informed by Social Cognitive Theory (SCT) to examine how barriers and
facilitators shape self-management among individuals living with T2D and pain. SCT emphasizes the
dynamic interaction of personal, behavioral, and environmental determinants of health behavior [35–37].

Personal factors—such as beliefs, knowledge, emotions, and expectations—may support self-
management through confidence and positive attitudes or hinder it through diabetes distress, negative
beliefs, and emotional exhaustion [38–40]. Environmental factors, including family, social networks, and
community resources, can act as facilitators when they provide encouragement and practical support,
but become barriers when social stress or resource scarcity limits access to care [38, 39, 41]. Behavioral
factors reflect the actions individuals take in response to these influences; adaptive coping strategies
and movement-based behaviors can promote resilience, while medication burden or avoidance
behaviors can impede progress [36–38, 42].

The focus group protocol was designed to capture these dynamics by asking participants to describe
their experiences managing both conditions, including challenges, successes, and the roles of social and
psychological influences. Questions were aligned with SCT constructs, such as self-efficacy, social
support, and perceived barriers, allowing us to identify how these factors operate in rural Southern
contexts to either enable or obstruct diabetes self-management. Follow-up questions and targeted
probes were incorporated throughout the discussion to elicit richer detail and deepen understanding of
participants’ experiences. The focus group protocol was developed for this study. The full protocol is
provided as a supplementary file.

Recruitment and participants
Participants were recruited from the Risk Underlying Rural Areas Longitudinal (RURAL) [43] Cohort Study,
a multi-site project examining the rural health penalty in the Appalachian and Mississippi Delta (AMD)
regions [44, 45]. The RURAL study characterizes biological, behavioral, environmental, and social
exposures at both individual and community levels using a prospective design and community
engagement strategies methods. Our study was intentionally aligned with RURAL’s design and
engagement framework to build on established relationships, leverage existing infrastructure, and ensure
contextual relevance. Recruitment focused on two Alabama counties—Dallas and Wilcox, as both were
existing RURAL study sites.

To identify potential participants, one of the co‑authors—a clinical research nurse coordinator (Morton-
Ford) for the RURAL study—used de‑identified RURAL data to contact adults with diagnosed T2D.
Because these individuals had previously engaged with the coordinator as part of the parent study, they
were familiar with her and the study team, which facilitated rapport and trust. During outreach, potential
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participants were asked whether they would be interested in participating in an additional study. Those
who expressed interest were recontacted with available dates and times for the focus groups.

Eligible participants were required to have participated in the parent RURAL study and to meet diagnostic
criteria for diabetes, defined as blood glucose ≥ 200 mg/dL on an oral glucose tolerance test. We did not
collect data on duration of diabetes, noted as a limitation. Pain was not an inclusion criterion; instead,
participants were screened for pain after agreeing to participate. Pain was assessed using a pain
measure used in large epidemiologic cohorts. Participants reported (1) pain severity over the past week,
(2) presence of pain lasting ≥ 3 months (chronic pain), (3) locations of chronic pain, (4) average pain
severity on a 0–10 numeric rating scale, and (5) pain interference with general activity and enjoyment of
life (0–10). These items are adapted from validated population‑based pain assessments. Neither
neuropathic nor non-neuropathic pain was assessed, noted as limitation.

Setting
Focus groups were held at the Selma Public Library, a central and accessible location for participants
from both counties. Participants arrived approximately 30 minutes before the scheduled start time to
consent, complete a brief sociodemographic questionnaire, and the pain measure. Sessions were
facilitated by the Principal Investigator of the Diversity Supplement (Allen-Watts), the clinical nurse
coordinator (Morton‑Ford), and a co-leader of the RURAL Community Advisory Board (Johnson), all of
whom were present to support discussion and ensure a comfortable environment. In addition, graduate
research assistants (Butler, Revolte, and Atkinson) were present during each session to take detailed
field notes and assist with observational documentation. Each focus group session lasted approximately
one hour. Because the sessions were held during lunchtime, participants were provided with a healthy
boxed lunch and received an incentive for their participation.

Data analysis
Audio recordings were transcribed verbatim by Landmark and Associates[46] The coding team (Allen-
Watts, Butler, Revolte, and Shelton) and analyzed the transcripts using deductive thematic coding[37, 47]
informed by SCT. Our analysis focused on identifying barriers and facilitators of T2D and pain, chronic
pain, and self-management within the SCT’s framework.

To ensure rigor, the coding team independently read and re-read all transcripts to establish familiarity
with the data. The team developed a primary codebook, drawing directly from SCT subconstructs—self-
efficacy, collective efficacy, value expectations, opportunities/barriers, social support, observational
learning, normative beliefs, and knowledge [37, 41]. Guided by insights that emerged during application
of the primary codebook, the team then developed a secondary, sequential codebook to capture
additional psychological and psychosocial risk factors.
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We implemented inter-coder consistency checks throughout coding to minimize bias and enhance
reliability. The coding team resolved discrepancies through until reaching consensus. After coding was
complete, we synthesized themes to describe how SCT constructs shaped participants lived experiences
and how these constructs functioned as barriers or facilitators to managing both conditions in rural
contexts. We did not conduct member checking.

RESULTS

Participant Characteristics
Demographic characteristics are summarized in Table 1. Two focus groups were conducted with a total
of 18 participants. Most participants were women between the ages of 55 and 65 (61%). Approximately
half of the sample (n = 9) had completed an associate degree or technical training, and 44% (n = 8) were
married. Regarding household income, 50% reported annual incomes below $30,000. Additionally,
insurance coverage varied: 11% were insured through employment, 11% purchased insurance
independently, 28% were covered by Medicare or Medicaid, 11% reported another insurance type, 28%
reported multiple forms of coverage, and 11% were uninsured. Most participants (12/18) had chronic
pain, five reported having pain, and one reported no current pain.
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Table 1
Participant Characteristics (N = 18)

Variables n (%)

Age  

35–44 1 (5.6)

45–54 6 (33.3)

55–65 11 (61.1)

Gender  

Male 7 (38.9)

Female 11 (61.1)

Education  

Less than high school 3 (16.7)

Completed high school or GED 5 (27.8)

Some college, but no degree 1 (5.6)

Associates, or technical school + 9 (50.)

Marital Status  

Single, never married 5 (27.8)

Married 8 (44.4)

Living as married/ with romantic partner 2 (11.1)

Separated 1 (5.6)

Divorced 2 (11.1)

Income  

< $30,000 9 (50.0)

$30,000 - $49,999 3 (16.7)

$50,000 5 (27.8)

$50,000 - $99,000 1 (5.6)

Insurance  

Through Employment 2 (11.1)

Self-Purchased 2 (11.1)

Medicare/Medicaid 5 (27.8)
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Variables n (%)

Other 2 (11.1)

Multiple Types 5 (27.8)

Uninsured 2 (11.1)

Major Themes
Analysis revealed eight major themes— five opportunities and three barriers influencing diabetes self-
management in the context of pain, including chronic pain (see Table 2).

Opportunities highlighted resilience and resourcefulness. Pain resilience and adaptive coping included
strategies such as reframing pain (“mind over matter”) and engaging in creative activities for distraction
and emotional well-being. Social support from family, friends, coworkers, and community networks
provided encouragement and accountability, helping participants sustain self-management behaviors.
Alternative remedies for relief illustrated the use of unconventional approaches—such as pickle juice,
mustard, herbal oils, and vinegar—often adopted out of desperation to alleviate severe pain. Movement
as Therapy emphasized the importance of staying active, with participants noting that prolonged sitting
worsened pain and that movement was essential for relief and overall well-being. Finally, Faith-Based
Coping as a Source of Strength emerged as a salient theme. Participants described relying on faith and
spiritual beliefs to manage pain and stress, emphasizing trust in God and surrendering control as
strategies for coping. These practices provided emotional comfort and motivation to persist with daily
activities despite physical limitations.

Barriers centered on the disruptive role of pain and psychosocial challenges. Pain as a central disruptor
was the most prominent theme, with participants describing pain as so severe it interfered with basic
tasks such as exercising, household chores, sleeping, and even getting out of bed. This constant
limitation compounded the difficulty of managing diabetes, leaving participants struggling to balance
two demanding conditions. Psychosocial stress and environmental barriers to healthy eating reflected
how family issues, financial strain, and rural food environments undermined self-care. Stress often led to
emotional eating, while limited access to healthy foods reinforced feelings of frustration and loss of
control. Medication burden added another layer of complexity, as participants reported being
overwhelmed by multiple prescriptions, side effects, and the cumulative demands of treatment.
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Table 2
Representative Quotes of Major Themes

Major Themes Representative Quotes

Opportunities  

Pain resilience and
adaptive coping

“But, uh, as, uh, my pain level, I try to think of it as strength. I keep my mind
like it ain't that bad.

“I can deal with that. Uh, still keep doin' what you're doin'. I didn't think of it as
mind over matter. I just thought of it as it's pain, you have other pains. It'll be
okay. You just keep goin'.

It’s hard. It’s hard to manage because I have where my spine is crooked and it
sits on the sciatic nerve, which goes up and down my left side, so tryin’ to
balance the pain of that and the diabetes is rough. It’s hard, but if you’re not
real strong-minded, it’ll get you.”

And you've got to have that happy medium, or I do. I craft a lot, and that keeps
my mind busy and keeps it off the pain

*Social support “And also, my coworkers keep an eye on me too, because when I got bored,
and I don't have anything goin' on. And so my coworkers pay attention to me, I
guess, to keep me in track.”

“Let me also say, to say this too, [another participant] and I are friends, and
we met at the Y. And it also help accountability. The people at the Y, if I don't
show up, they want to know where you—what—you know [unintelligible]. We
wanna know where you at, what happened, why you're not there.”

Alternative
Remedies for Relief

“And the dill pickle juice thing come about, I have—I've always had bad, bad
leg cramps and can't even walk 'em out without being bad. And there's no
amount of medication that would help. And not even Tylenol or anything. So I
was messing around in the refrigerator and somebody had told me about the
mustard and about the dill pickle juice. And-and I'm goin', well, that is just the
grossest thing I believe I have ever heard of in my life, but I was in pain. I
mean it was severe. So I downed me some of that. And it went away, just
immediately. I could sleep, I could go to bed.”

“Yeah, compression socks, and that helps ‘cause when I get up in the
morning, I can feel the—just extending, so I put the socks on immediately and
that control the swelling during the day. “

But the pain is-is—you know, there, and if my legs start bothering me, said I'm
having neuropathy, the neuro—if the le—my legs start bothering me, I put on
the compression socks

just throwin’ this out there. I use frankincense oil and not really helps with
inflammation and pain. I can use it and maybe in an hour, it’s gone.

Chick Fil A lemonade does a real good of-of—I drink some of that. We don't
have Chick Fil A here. And that would—you know, I drink it, the next thing, my-
my-my glucose, you know, it drops down even lower with that.

Apple cider vinegar with the mother, that helps. And the cinnamon and the
turmeric

*Specific to T2D, only.
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Major Themes Representative Quotes

Opportunities  

Faith-Based Coping
as a Source of
Strength

“When I say I need two knee replacements and all of that, I just keep going. I
just says it's just God just giving it extra strength because, other than that, I
just go. I've been dealing with pain so long. I ignore it and keep moving.”

“The Lord tells us, if we trust in him, we can’t be stressing out about any of
the things we don’t have any control over. It took me 61 years to get to the
point that God controls everything. I have no control over anything.”

“…but I don’t worry about it because I give it to God.”

Movement as
Therapy

“But I had to get up every morning and go to the Y and move in order to keep
from hurting. I spend the first 30minutes there in the car what I call my
meditation time. And then I get up and move. Just like this morning, I really
didn’t wanna go. But when I'm laying down, my back is hurting me. And it's
like my sister said Saturday, you said you-you the busiest disabled person I
ever know 'cause I go from one activity to the next. And everybody, like you
keep moving, you keep doin'. I said this is—this is my therapy.”

“Long as I'm moving and doin' somethin', I feel okay, and I don't feel the—feel
the pain. But now if I can't move and I can't go and I can't do that, I would feel
every pain in the world. ”

“I do it [exercise] in the morning, one to keep from making excuses, 'cause like
you said— I go ahead and pay for the Y 'cause I got to go and do it and get it
over with, 'cause if I don't, it ain't happening.”

Um, you know what is—when I—when I start, everybody like why you go so
early. I get there at 5:30. I had to put in my mind, this is my job. I no longer
work.

if I don't find somethin' else to do, somebody else gonna find somethin' for me
to do and then I'll never do it. And then I won't feel as—like I said, I have to
move to keep me feeling good. When I don't move for me, I don't feel good.

Barriers

Pain as a central
disruptor

“It hurts so bad sometimes that I can’t get up and exercise, even though I
know I should”

“Like right now I feel now pain. But once I get to moving, my hips are hurt, my
feet are hurt, my knees are hurt, you know.”

“You know, the neuropathy in my feet is-it-it just- we can’t do nothing when
you’re hurting, you know?”

“That is where the pain gets so intense so you can’t sweep your floor. You
barely can walk to the bathroom. You can’t do your kitchen. You can’t go
outside and play with the little kids that come around that’s the part that’s
challenging to me.”

“I have a knot that comes up in my back and sits there and how long it gonna
stay, I don’t know... it makes everything seem like you can’t do it.”

*Specific to T2D, only.
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Major Themes Representative Quotes

Opportunities  

First thing in the mornings are tough for me because when I get up, it’s like I
have to get up, almost balance myself, just to get to movin’. I wouldn’t say it
was poor circulation, but I notice during the night when I lay—when I sleep, I
get—I have pain in the hip and then I have to flip over because if I’m layin’ on
one side, I feel like the Tin Man. I gotta grease up before I can start movin’’

*Psychosocial
Stress and
Environmental
Barriers to Healthy
Eating

“My husband got diagnosed with cancer and I'm an emotional eater, so I've
been off of it and binging and stressed, and you know.”

“I would exercise and really watch what I ate and check my—you know,
monitor myself real good, uh, but I had a accident and then set it up 'cause I
was stressed out, and because I was stressed out, she went ahead and put
me on it”

“It’s been a challenge because I guess I was up and down at one point ‘cause
when [redacted] closed, I was out of work and it caused me to sit home. I was
at home and as a man who has worked since he was 16, it was hard every
mornin’ watchin’ my wife get up and leave, go to work. I’m in the house all day
and it’s like you’re snackin’ all day and you’re eatin’ what you shouldn’t eat.”

“The biggest challenge for me with managing my diabetes was—we’re in the
South. It’s either fried or it’s fried. I noticed that had a lot to do with my
cholesterol, my diabetes, and everything like that. Bread, you gotta have bread
with every meal, that kinda stuff.”

It’s a change, a culture change for anyone that’s dealing with it, I feel like.

“One of my biggest challenges is I have a lot of food allergies and so it’s really
hard for me to navigate both the diabetes and the food allergies. I haven’t
really mastered that yet. I’m still trying.”

And-and that's when you start trying to still figure out, okay, I take some. I
exercise. I watch what I eat. But stress is a real factor in a lotta things

Medication burden “I became diabetic, they automatically put me on cholesterol medicine. And
I'm like but my cholesterol is not high. But we had to put you on that because
of the fact that it will cause it to come down. But they had to take me off of it
because it caused me—it-it had me cramping so bad.”

“I feel more control when I've—when they first told me that I had diabetes,
'cause I was trying everything and doin' everything I could to keep from
getting on medication. And once I got—once they handed the, you know,
medication, it was like I don't care what I did it just didn't-didn't work. And-and
even though I kept doin' what I was doin' before, it's like it wouldn't pull that
number at all, you know, once I got on the medicine. And it felt like the
medicine is hinder—is kinda hindering me from progress. And it's like I can try,
but it ain't moving the numbers like it was before I got on the medication.”

I think mine is I’ve been on different pain medications for so long that tryin’ to
balance the medication too—with your diabetes medication, a lot of times I
noticed that the doctors that I go see don’t wanna change pain medications
to see if it—something is affecting each other, but so I think a lot of times
mine is your—with my pain is they’ll take me off the medication because it’s

*Specific to T2D, only.
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Major Themes Representative Quotes

Opportunities  

been workin’ pretty good, but now I said it’s not, so they’re tryin’ to find the
right medications group.

“I think when you’re on a lot of medications and stuff, that causes a lot of
different things for your body, like side effects and all that stuff. The pain for
your knee is now here, but now you got stomach pain ‘cause you’re taking
pills or now your kidneys are hurtin’ ‘cause you’re taking more pills. I think the
medication, mixin’ medications is very hard to manage, so it makes it hard to
manage the pain.”

And the medication sometimes it can be 6 and $700. So I'm not gonna take
that

I'm still on the pill, but the right pill that I should be on, it costs too much.

*Specific to T2D, only.

OPPORTUNITIES:

Theme One: Pain resilience and adaptive coping
Participants living with pain or chronic pain demonstrated resilience through adaptive coping strategies
that enabled them to maintain daily functioning and adhere to self-management routines despite
persistent discomfort. These coping strategies reflect high self-efficacy and adaptive behavioral
responses within SCT. A common approach was reframing pain as a challenge rather than a limitation,
often expressed through the phrase “mind over matter.” This mindset served as a cognitive tool for
strength, allowing individuals to redirect their attention away from pain and toward meaningful activities.
By integrating this perspective into daily life, participants reported feeling empowered to transform pain
into a source of motivation rather than distress. For example, one participant stated:

But, uh, as, uh, my pain level, I try to think of it as strength. I keep my mind like it ain't that bad.

Others stated:

And you've got to have that happy median, or I do. I craft a lot, and that keeps my mind busy and keeps it
off the pain

I can deal with that. Uh, still keep doin' what you're doin'. I didn't think of it as mind over matter. I just
thought of it as it's pain, you have other pains. It'll be okay. You just keep goin'.

It’s hard. It’s hard to manage because I have where my spine is crooked and it sits on the sciatic nerve,
which goes up and down my left side, so tryin’ to balance the pain of that and the diabetes is rough. It’s
hard, but if you’re not real strong-minded, it’ll get you.
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Theme Two: Social support
Participants emphasized the importance of social support in promoting adherence to diabetes self-
management routines. Peer relationships emerged as influential; for instance, one participant described
forming a friendship with another individual at a local gym. This connection created a sense of shared
responsibility, motivating both to maintain their self-management behaviors. Similarly, workplace
connections were mentioned as influential, with coworkers providing encouragement and helping
participants stay committed to their self-management goals.

And also, my coworkers keep an eye on me too, because when I got bored, and I don't have anything goin'
on. And so my coworkers pay attention to me, I guess, to keep me in track.

Let me also say, to say this too, [another participant] and I are friends, and we met at the Y. And it also
help accountability. The people at the Y, if I don't show up, they want to know where you—what—you
know [unintelligible]. We wanna know where you at, what happened, why you're not there.

Theme Three: Alternative remedies for relief
Participants often used Complementary and Alternative Medicine (CAM) alongside prescribed
medications, though some substituted due to cost. Participants described turning to alternative
remedies to manage both diabetes and pain or chronic pain, often using these strategies in place of
conventional treatments. Home-based remedies—such as drinking lemonade, dill pickle juice, or
incorporating cinnamon—were also used to help alleviate pain or lower A1c levels. Others relied on
physical aids like compression socks to reduce pain at its onset. Additionally, some participants used
essential oils, such as frankincense, which they believed helped with inflammation and pain relief. For
example, one participant shared:

And the dill pickle juice thing come about, I have—I've always had bad, bad leg cramps and can't even
walk 'em out without being bad. And there's no amount of medication that would help. And not even
Tylenol or anything. So I was messing around in the refrigerator and somebody had told me about the
mustard and about the dill pickle juice. And-and I'm goin', well, that is just the grossest thing I believe I
have ever heard of in my life, but I was in pain. I mean it was severe. So I downed me some of that. And it
went away, just immediately. I could sleep, I could go to bed.

“Yeah, compression socks, and that helps ‘cause when I get up in the morning, I can feel the—just extending,
so I put the socks on immediately and that control the swelling during the day. “

But the pain is-is—you know, there, and if my legs start bothering me, said I'm having neuropathy, the
neuro—if the le—my legs start bothering me, I put on the compression socks.

Just throwin’ this out there. I use frankincense oil and it really helps with inflammation and pain. I can
use it and maybe in an hour, it’s gone.
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Chick Fil A lemonade does a real good of-of—I drink some of that. We don't have Chick Fil A here. And
that would—you know, I drink it, the next thing, my-my-my glucose, you know, it drops down even lower
with that.

Apple cider vinegar with the mother, that helps. And the cinnamon and the turmeric.

Theme Four: Movement as therapy
Some participants highlighted movement as a critical strategy for managing pain and promoting overall
well-being. They described PA not only as beneficial but as essential, noting that prolonged sitting or
inactivity often exacerbated pain symptoms. For many, even light forms of movement were perceived as
therapeutic, helping to reduce discomfort and improve mood. Several participants framed movement as
a form of “therapy,” emphasizing its role in maintaining functional independence and supporting both
physical and emotional health. This perspective reflects a proactive approach to self-care, where staying
active was viewed as a key component of resilience and symptom management.

But I had to get up every morning and go to the Y and move in order to keep from hurting. I spend the first
30 minutes there in the car what I call my meditation time. And then I get up and move. Just like this
morning, I really didn’t wanna go. But when I'm laying down, my back is hurting me. And it's like my sister
said Saturday, you said you-you the busiest disabled person I ever know 'cause I go from one activity to the
next. And everybody, like you keep moving, you keep doin'. I said this is—this is my therapy.

Long as I'm moving and doin' somethin', I feel okay, and I don't feel the—feel the pain. But now if I can't
move and I can't go and I can't do that, I would feel every pain in the world.

I do it [exercise] in the morning, one to keep from making excuses, 'cause like you said— I go ahead and
pay for the Y 'cause I got to go and do it and get it over with, 'cause if I don't, it ain't happening.

Um, you know what is—when I—when I start, everybody like why you go so early. I get there at 5:30. I had
to put in my mind, this is my job. I no longer work.

If I don't find somethin' else to do, somebody else gonna find somethin' for me to do and then I'll never do
it. And then I won't feel as—like I said, I have to move to keep me feeling good. When I don't move for me,
I don't feel good.

Theme Five: Faith-Based Coping as a Source of Strength
Most participants emphasized the strength and sense of purpose they derived from their spiritual beliefs
while navigating the daily challenges of managing diabetes and pain or chronic pain. Faith offered more
than comfort—it provided hope, encouragement, and a framework for coping that helped participants
remain resilient in the face of persistent physical suffering.

When I say I need two knee replacements and all of that, I just keep going. I just says it's just God just giving
it extra strength because, other than that, I just go. I've been dealing with pain so long. I ignore it and keep
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moving.

The Lord tells us, if we trust in him, we can’t be stressing out about any of the things we don’t have any
control over. It took me 61 years to get to the point that God controls everything. I have no control over
anything.

…but I don’t worry about it because I give it to God.

BARRIERS

Theme One: Pain as a central disruptor
While some participants adopted a “mind over matter” approach, viewing pain as something to push
through, others described pain as an overwhelming barrier that made routine tasks nearly impossible.
Pain emerged as a central disruptor in participants’ lives, influencing their ability to engage in essential
diabetes self-management behaviors. For these individuals, pain interfered with physical activity—a
cornerstone of diabetes care—and extended to basic daily activities such as household chores and even
sleep. Several participants emphasized that the severity and persistence of pain not only limited their
mobility but also eroded their sense of control, creating a cycle where pain hindered self-care and, in
turn, contributed to feelings of frustration and helplessness.

It hurts so bad sometimes that I can’t get up and exercise, even though I know I should

Like right now I feel now pain. But once I get to moving, my hips are hurt, my feet are hurt, my knees are
hurt, you know.

You know, the neuropathy in my feet is-it-it just- we can’t do nothing when you’re hurting, you know?

That is where the pain gets so intense so you can’t sweep your floor. You barely can walk to the
bathroom. You can’t do your kitchen. You can’t go outside and play with the little kids that come around
that’s the part that’s challenging to me.

I have a knot that comes up in my back and sits there and how long it gonna stay, I don’t know... it makes
everything seem like you can’t do it.

First thing in the mornings are tough for me because when I get up, it’s like I have to get up, almost
balance myself, just to get to movin’. I wouldn’t say it was poor circulation, but I notice during the night
when I lay—when I sleep, I get—I have pain in the hip and then I have to flip over because if I’m layin’ on
one side, I feel like the Tin Man. I gotta grease up before I can start movin

Theme Two: Psychosocial stress and environmental
factors to healthy eating
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Psychosocial stress and environmental factors emerged as significant barriers to diabetes self-
management, particularly in maintaining healthy eating habits. Participants described how stress from
work, caregiving responsibilities, and traumatic life events often led to disengagement from core
behaviors such as exercise and dietary control. Emotional eating was a common coping mechanism
during these periods of heightened stress.

My husband got diagnosed with cancer and I'm an emotional eater, so I've been off of it and binging and
stressed, and you know.

I would exercise and really watch what I ate and check my—you know, monitor myself real good, uh, but I
had a accident and then set it up 'cause I was stressed out, and because I was stressed out, she went
ahead and put me on it

Beyond individual stressors, the cultural and environmental context of the rural South compounded
these challenges. Participants noted that unhealthy food options were not only readily available but
deeply embedded in social norms, making it difficult to adhere to recommended dietary practices. This
pervasive food environment created constant temptation and limited access to healthier alternatives. As
one participant explained, living in the rural South directly influenced their ability to self-manage:

The biggest challenge for me with managing my diabetes was—we’re in the South. It’s either fried or it’s
fried. I noticed that had a lot to do with my cholesterol, my diabetes, and everything like that. Bread, you
gotta have bread with every meal, that kinda stuff, so the challenging was overcoming what we’ve grown
to know as we grew up.

It’s been a challenge because I guess I was up and down at one point ‘cause when [redacted] closed, I
was out of work and it caused me to sit home. I was at home and as a man who has worked since he
was 16, it was hard every mornin’ watchin’ my wife get up and leave, go to work. I’m in the house all day
and it’s like you’re snackin’ all day and you’re eatin’ what you shouldn’t eat.

It’s a change, a culture change for anyone that’s dealing with it, I feel like.

One of my biggest challenges is I have a lot of food allergies and so it’s really hard for me to navigate
both the diabetes and the food allergies. I haven’t really mastered that yet. I’m still trying.

“..And-and that's when you start trying to still figure out, okay, I take some. I exercise. I watch what I eat. But
stress is a real factor in a lotta things.”

Theme Three: Medication burden
Medication burden emerged as a significant barrier to effective self-management, particularly for
participants navigating both pain or chronic pain, and diabetes. They described the challenge of
managing multiple prescriptions, the financial strain of medication costs, and the physical toll of side
effects. For many, the addition of new medications—such as cholesterol-lowering drugs prescribed after
a diabetes diagnosis—introduced complications rather than relief. Participant explained,
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I became diabetic, they automatically put me on cholesterol medicine. And I'm like but my cholesterol is
not high. But we had to put you on that because of the fact that it will cause it to come down. But they
had to take me off of it because it caused me—it-it had me cramping so bad.

I feel more control when I've—when they first told me that I had diabetes, 'cause I was trying everything
and doin' everything I could to keep from getting on medication. And once I got—once they handed the,
you know, medication, it was like I don't care what I did it just didn't-didn't work. And-and even though I
kept doin' what I was doin' before, it's like it wouldn't pull that number at all, you know, once I got on the
medicine. And it felt like the medicine is hinder—is kinda hindering me from progress. And it's like I can
try, but it ain't moving the numbers like it was before I got on the medication.

Participants also reported that pain medications introduced their own challenges, including adverse
effects and high out-of-pocket costs, which some participants identified as prohibitive. This interplay
between medication complexity, side effects, and financial burden created a cycle of frustration and
disengagement, for example, participants shared:

I think mine is I’ve been on different pain medications for so long that tryin’ to balance the medication
too—with your diabetes medication, a lot of times I noticed that the doctors that I go see don’t wanna
change pain medications to see if it—something is affecting each other, but so I think a lot of times mine
is your—with my pain is they’ll take me off the medication because it’s been workin’ pretty good, but now
I said it’s not, so they’re tryin’ to find the right medications group.

I think when you’re on a lot of medications and stuff, that causes a lot of different things for your body,
like side effects and all that stuff. The pain for your knee is now here, but now you got stomach pain
‘cause you’re taking pills or now your kidneys are hurtin’ ‘cause you’re taking more pills. I think the
medication, mixin’ medications is very hard to manage, so it makes it hard to manage the pain.

And the medication sometimes it can be 6 and $700. So I'm not gonna take that.

I'm still on the pill, but the right pill that I should be on, it costs too much.

DISCUSSION
To center the perspectives and experiences of individuals with T2D and pain, including chronic pain, this
study qualitatively explored opportunities and barriers to managing both conditions in a rural Southern
community. Through focus groups, we identified five key opportunities—pain resilience and adaptive
coping, social support, alternative remedies, movement as therapy, and faith-based coping—and three
major barriers: pain as a central disruptor, psychosocial stress and environmental barriers to healthy
eating, and medication burden that shaped participants’ daily experiences. To our knowledge, a limited
number of studies have examined the intersection of pain and/or chronic pain and diabetes
management in rural U.S. settings [48]. This study appears to be the first to qualitatively explore this
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relationship, offering critical insights into the individual and contextual factors that affect diabetes care
when pain, including chronic pain, is present.

Opportunities for Self-Management

Resilience and Adaptive Coping
Several participants demonstrated resilience by continuing to engage in physical activity, such as
walking, despite the challenges posed by pain or chronic pain. Resilience functioned as a protective
factor, enabling individuals to sustain self-management behaviors under significant physical and
psychosocial strain. This finding aligns with prior research linking resilience to improved coping and
reduced pain interference [49–52]. Resilience also emerged as a positive, modifiable factor within the
contextual drivers of pain, which include psychosocial influences such as social support, work
environment, and life events. Previous research indicates that individuals with strong social support
networks, romantic partners, and employment tend to exhibit higher levels of resilience, which correlates
with better psychosocial functioning [53, 54]. This bidirectional relationship between resilience and
social support was evident in our findings, such that participants who displayed resilience often had
access to supportive relationships that facilitated their self-management efforts. Themes of resilience
were consistently associated with participants’ ability to manage T2D despite the challenges of pain or
chronic pain.

Movement as Therapy
The pain experience varied among participants, even in the presence of resilience. Some reported
increased pain with physical activity, while others experienced relief. This variation may reflect
differences in pain type—nociceptive versus neuropathic—commonly associated with T2D. Nociceptive
pain refers to pain arising from actual or threatened damage to non-neural tissue and is caused by
activation of nociceptors, typically in response to inflammation or tissue injury [55, 56], and can be
exacerbated by exercise due to exercise-induced hyperalgesia [55, 57]. Conversely, when proper exercise
techniques are applied, this sensitivity can be reduced [57] Neuropathic pain, in contrast, is pain caused
by a lesion or disease of the somatosensory nervous system, often resulting from nerve damage and
characterized by burning, shooting, or electric shock-like sensations [57, 58]. These findings underscore
the complexity of pain management and highlight the need for tailored physical activity strategies that
account for individual pain profiles.

Alternative Remedies and Complementary and Alternative Medicine (CAM) Use

Several participants also reported using alternative remedies to manage their pain symptoms. CAM is
broadly defined as a group of diverse medical and health care practices and products that are not
presently considered part of conventional medicine [59]. Home remedies, in contrast, refer to traditional,
non-prescription treatments often passed down through families or communities and typically involve
readily available household items [60–62]. Examples shared by participants included cinnamon,

Page 19/30



turmeric, dill pickle juice, mustard, spices, frankincense oil, and lemonade, which were used either as
substitutes for prescription medications or as adjuncts to conventional treatment—often due to
concerns about cost, side effects, or perceived ineffectiveness. The use of CAM is well-documented in
rural communities, where limited access to healthcare resources may contribute to its prevalence[60, 61,
63–65]. Although participants in this study did not explicitly attribute CAM use to limited healthcare
access, one individual cited cost as a reason for substituting home remedies for prescription
medication. National data support this trend: the 2011 National Health Interview Survey reported that
5.4% of Americans used CAM to reduce medication costs, and 11.9% of uninsured adults substituted
CAM for prescription drugs[66] Given that uninsured rates remain high in the rural South, where Medicaid
expansion has not occurred [66, 67], health care professionals should prioritize patient education about
CAM and home remedy use. Education is critical to prevent adverse drug interactions, ensure safe
integration with prescribed therapies, and reduce potential harm for individuals managing both diabetes
pain, including chronic pain.

Faith-Based Coping
Faith emerged as an important coping mechanism for managing pain, chronic pain, diabetes, and stress.
Participants described relying on their spiritual beliefs to endure physical limitations and maintain
emotional well-being. Expressions such as “I just keep going… it’s just God giving me extra strength” and
“I give it to God” illustrate how faith provided a sense of control and resilience in the face of uncertainty.
For some, trusting in God was framed as a way to reduce stress and relinquish concerns about factors
beyond their control. These faith-based strategies offered emotional comfort, motivation to persist with
daily activities, and a framework for coping with pain that participants perceived as beyond their
personal control. This finding is consistent with prior research indicating that spirituality and religious
coping can buffer psychological distress and promote adaptive responses among individuals with
chronic illness [68–70].

Barriers to Self-Management

Pain as a Central Disruptor
Despite these opportunities, pain- most often chronic in nature, frequently disrupted diabetes care.
Participants described pain as a central obstacle, limiting mobility and interfering with daily routines.
Pain-related limitations often compounded other barriers, creating a cycle of reduced physical activity,
increased stress, and diminished self-efficacy. These findings are consistent with prior research
indicating that chronic pain is a major barrier to physical activity among individuals with diabetes,
particularly in rural settings where resources for pain management are limited [71]. For example,
integrated care models for rural populations have highlighted that pain-related functional limitations
significantly reduce engagement in physical activity and other self-care behaviors, reinforcing the need
for tailored interventions that address pain alongside diabetes management. Additional studies have
similarly documented that pain interference predicts lower physical activity, adherence, and poorer
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glycemic control in diabetes populations [72, 73]. Interventions should incorporate pain coping
techniques and address psychosocial stressors to improve daily functioning and self-management
adherence.

Psychosocial Stress and Environmental Barriers
Psychosocial stress– driven by family issues, financial strain, and limited access to healthy foods in the
area– emerged as a significant challenge to diabetes self-management. Stress frequently led to
emotional eating and reduced physical activity, reinforcing feelings of frustration and loss of control.
These findings align with prior research demonstrating that psychosocial factors can influence cognitive
and behavioral functioning and exacerbate chronic illness progression [74–77]. Stress is known to affect
metabolic function through neuroendocrine pathways, temporarily elevating blood glucose levels as part
of the adaptive stress response [76, 78]. For individuals with T2D, chronic stress may contribute to poor
glycemic control, decreased adherence to self-management behaviors, and adoption of unhealthy coping
strategies such as smoking or alcohol use. Addressing psychosocial stressors and improving access to
healthy foods in rural environments is critical for reducing diabetes-related complications and promoting
sustainable self-care.

Medication Burden
Medication management emerged as a complex challenge for participants navigating both diabetes and
pain or chronic pain. Many described difficulties related to polypharmacy, including balancing multiple
prescriptions, managing side effects, and addressing potential drug interactions. These challenges were
compounded by the high cost of medications, which influenced treatment decisions and, in some cases,
led participants to seek alternative remedies or complementary approaches. These findings are
consistent with prior research indicating that polypharmacy and regimen complexity can increase
treatment burden and emotional distress among individuals with chronic illness[79–81]. Studies have
shown that medication-related challenges, such as adverse effects, cost, and regimen complexity, are
associated with lower adherence and poorer health outcomes in diabetes populations [79, 82–84].
However, similar to previous literature, participants in this study demonstrated persistence in
maintaining core medication adherence, even when faced with financial and physical strain. This
underscores the importance of patient-centered care approaches that address regimen complexity and
consider financial barriers to optimize medication adherence and overall self-management.

This study offers several strengths. First, it addresses a critical gap in the literature by examining the
intersection of diabetes and pain, including chronic pain, an area with limited existing research, using
qualitative methods. This approach provides nuanced insights that are especially valuable given the
scarcity of prior work. Second, the focus on a rural Southern population enhances relevance for
underserved communities that are often underrepresented in health research. Finally, the qualitative
design allowed for a rich, contextualized understanding of lived experiences that quantitative
approaches may overlook. However, several limitations should be acknowledged. First, the study did not
assess distinctions between pain types (e.g., nociceptive versus neuropathic), which limits interpretation
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of pain-related variability. The study also did not collect information on duration of diabetes, which
constrains our ability to contextualize participants’ self‑management experiences by stage of disease.
Third, as with all focus group studies, findings may have been influenced by group dynamics, social
desirability bias, and participants’ willingness to share sensitive information in a group setting.
Additionally, while the study identified barriers and facilitators, it did not quantify their relative impact on
self-management behaviors; this issue could be addressed in future mixed-methods research.

Conclusions
Our study identified key facilitators and barriers that influence individuals with T2D and pain, including
chronic pain, in their ability to engage in self-management in a rural setting. These findings provide a
nuanced understanding of the interplay between personal and environmental factors in shaping health
behaviors within the context of multimorbidity. The identification of factors such as pain, alternative
remedies, resilience, and psychological and psychosocial influences underscores the need for patient-
centered research and care. By centering participants’ experiences and allowing them to speak freely
about their self-management practices, this study offers a foundation for tailoring existing educational
programs and self-management regimens to better reflect the lived experiences of patients. Such efforts
can inform interventions that are culturally relevant, contextually appropriate, and responsive to the
unique challenges faced by individuals managing T2D and pain in rural settings. Additionally, findings
underscore the need for policy efforts to expand insurance coverage and improve access to multimodal
pain care in rural areas.
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