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Background: Patients diagnosed with COPD residing in rural areas report a lower quality of life. Telehealth addresses
geographic barriers by offering routine, technology-based visits, and remote patient monitoring.
Objective: The study objective was to explore adoption perceptions of a tele-COPD program among community mem-
bers in rural Western North Carolina (WNC) counties.
Methods: A convenience sample of 17 community members were recruited to participate in one of five 45-min focus
groups. Before the focus group, all participants completed a brief demographic survey. Focus groups were digitally re-
corded, transcribed verbatim, imported into MAXQDA v10, and analyzed thematically using established qualitative
coding procedures. SPSS v22 was used to calculate descriptive statistics.
Results: Participants were primarily Non-Hispanic White (100%), male (59%), insured (100%), and had at least a high
school education (80%).Only25%of participants hadanyprior knowledgeof telehealthprograms. Themajority (94%)
of participants expressed interest in receiving a tele-COPD program due to convenience factors. Yet, most participants
expresseda lackof interest and comfort inusing Internet-capable devices (e.g.,mobiledevices, tablets, computers). Par-
ticipants noted that to be successful, telehealth visits must be described and shown to them by their own provider or
other trusted individual(s), such as a pharmacist. Privacy and cost were also expressed as telehealth concerns.
Conclusion: Interest in a tele-COPD programwas high among community residents in rural WNC. However, to increase
patient willingness to adopt a tele-COPD program, patients' providers must overcome challenges, such as patients'
awareness and knowledge of telehealth, privacy and cost concerns, and access to and comfort with using new technol-
ogies. Pharmacists may mitigate these challenges by increasing patients' trust and comfort with telehealth programs.
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1. Introduction

Individuals residing in rural areas experience health disparities due to
less access to primary and specialty care, longer travel commutes to health
care providers, and higher rates of chronic conditions.1 Telehealth is a
health care delivery method that addresses geographic barriers associated
with delivering care to patients through routine, technology-based visits
and remote monitoring.2 Consequently, telehealth can mitigate health
care access disparities.3 Prior evidence demonstrates that telemedicine
and telehealth have been successfully implemented in rural settings with-
out compromising patient or health care provider satisfaction.3–5 Integrat-
ing pharmacists in telehealth efforts could address the needs of rural
communities.6–8 Nationally, pharmacists are implementing telemedicine
programs for multiple health conditions, including chronic obstructive pul-
monary disease (COPD).9–11 Yet, managing patients with COPD continues
to be a challenge for health care providers.
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Within the United States, COPD is a common lung disease affecting 16
million Americans.12 COPD prevalence, hospitalizations, and mortality
rates are greater among rural patients compared to urban patients.13 Addi-
tionally, rural COPD patients have higher health care utilization and report
a lower quality of life than urban patients.14 However, research has vali-
dated that tele-COPD efforts in rural communities can increase the quality
of life among COPD patients.15 The 16 counties encompassing Western
North Carolina (WNC) are predominantly rural.16 WNC residents' uptake
of telehealth programs has beenminimal and could be due to intrapersonal,
interpersonal, and system-level factors.17–19

Little is known about how rural Appalachian residents perceive
telehealth. A cultural belief referred to as “Appalachian pride,” could be a
barrier for telehealth adoption. Appalachian pride is comprised of multiple
cultural values (e.g., privacy) that are upheld in tight-knit
communities.20–22 Appalachian pride may impact telehealth adoption and
preferences. In addition to Appalachian pride, research findings suggest
rformance, United States.
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system- and provider-level barriers (e.g. credibility, technical issues, and
negative attitudes) also affect telehealth adoption. Most patient-centered
work in Appalachia has focused on stigma-related barriers to accessing
mental telehealth services.14,15,17,23

The use of telehealth in COPD prevention and management is complex;
however, it has been delivered through patient education and counseling,
medication adherence reminders, and remotely monitoring patients' vital
signs.24 Studies have indicated a range of services and models
(e.g., integrated disease management model) that are coordinated and
managed by health care providers and patients with COPD, reduce emer-
gency room visits and prevent hospitalizations.25,26

The study objective was to explore community members' perceptions of
a tele-COPD program in rural WNC. The authors specifically investigate
how community members living with COPD perceive tele-COPD and
what facilitators and barriers influence their ability to engage in a tele-
COPD program.

2. Methods

2.1. Ethical considerations

Ethical review and approval for this study was granted by the UNC
Chapel Hill Institutional Review Board. All participants provided written
informed consent before participating in the study.

2.2. Study overview

The authors conducted a qualitative research design study. Given the
paucity of existing data on rural COPD residents' perceptions about
telehealth, focus groups were deemed optimal to provide an in-depth, con-
textualized depiction of telehealth perceptions. Data were collected from
November 2016–January 2017.

2.3. Recruitment and sample

In partnership with the Center for Rural Health Innovation, the authors
recruited a convenience sample of community members (N = 17) living
with COPD in McDowell, Mitchell, and Yancey counties in WNC. These
three counties are designated as Health Professional Shortage Areas for pri-
mary care and are predominately rural.27 Physicians who practiced in the
aforementioned counties identified patients with a diagnosis of COPD in
their medical record. To be eligible for the study, participants had to
speak English, be older than 18 years of age, and have a clinical diagnosis
of COPD. The physicians provided an overview of the study and collected
the contact information of interested individuals. Subsequently, the study
staff contacted the patients to assess study eligibility and scheduled atten-
dance to a focus group.

2.4. Data collection procedures

In each county, authors conducted two 45–60-min focus groups with at
least three participants. Transportation was provided as needed. Before the
focus group, all participantswere providedwith awritten informed consent
and completed a brief demographic survey. Focus groups were audio-
recorded and conducted in private rooms at locations, such as public librar-
ies and community colleges. Participants received a $25 incentive for par-
ticipation. Snacks and refreshments were provided at all focus groups.

2.4.1. Measures

2.4.1.1. Focus group discussion guide.The semi-structured focus group discus-
sion guide was based on the Social Cognitive Theory and consisted of 21
questions. During focus groups, participants were asked to describe what
telehealth means in their own words, barriers and facilitators of tele-
COPD programs, and suggestions on how to improve tele-COPD programs.
Some of the following questions were included on the focus group guide:
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1) In your own words, how would you define telehealth; 2) How do you
prefer to receive education about your COPD; 3) How supportive do you
think your family members would be of you using the tele-COPD services;
4) What kinds of things would make you feel more comfortable using
tele-COPD services; and 5) How would you make tele-COPD easy to use?

2.4.1.2. Telehealth attitudes. This 9-item survey assessed telehealth attitudes
and telehealth-related stage of change.28 For example, using a telehealth
system to meet with my doctor would be better than traveling long dis-
tances to see my doctor. Response options included: 1=’strongly disagree’,
2 = ‘disagree’, 3=’neither disagree nor agree’, 4 = ‘agree’, and 5 =
‘strongly agree’. Higher scores indicated more positive telehealth attitudes.

2.4.1.3. Socio-demographics and other measures. Authors also measured the
following items: gender (male and female), age (in years), race/ethnicity,
educational level (less than high school, high school graduate, some college
or associate degree), health insurance, duration of COPD (in years), and
COPD severity. Comfort with technology was assessed on a 4-point Likert
scale (1 = not at all comfortable, 4 = very comfortable), whereas the fre-
quency of internet usage was assessed on a 5-point Likert scale (1 =
never,3 = a few times per month, 5 = once or more per day).

2.5. Data analysis

Focus groups were digitally recorded, transcribed verbatim, imported
into MAXQDA version 10, and analyzed thematically using established
qualitative coding procedures by the first and second authors.29 The au-
thors discussed all focus group findings and reviewed any notes that were
taken during the focus groups to determine emerging themes. After each
focus group session, additional themeswere added to the current list of gen-
erated themes. The authors modified the three-step coding and analysis ap-
proach (i.e., open coding, axial coding, and selective coding).29 The first,
second, and last authors independently read and re-read each transcript
to assign codes to the selected texts. The authors then cross-checked their
initial codes and then categorized overarching elements into themes. The
study research questions and participants responses informed this process.
The first, second, and last author discussed areas of discrepancy until they
achieved 100% consensus on the themes present in each transcript. Analy-
sis conducted by the first and second author identified relevant quotes that
were alignedwith the overarching themes. Statistical Package for the Social
Sciences (SPSS) version 22 was used to calculate descriptive statistics to
characterize the sample and participant's telehealth attitudes.

3. Results

3.1. Participants

Table 1 presents participant (N = 17) socio-demographic and clinical
characteristics and technology use. All participants self-identified as Non-
Hispanic White with an average age of 61 years (SD = 9.1). A majority
(59%) of the participants were male. Approximately 47% of the sample re-
ported obtaining a high school diploma or GED and 35% reported some col-
lege education or associate degree. On average, participants had lived with
COPD for 10 years and perceived their COPD as severe (M = 2.6; SD =
0.7).

Participants also reported, on average, a moderate comfort level (M =
2.3; SD = 1.8) with using the internet and used the internet a few times a
month (M = 2.9; SD = 1.8). Only 19% of participants reported using the
internet to access COPD information. Although 88% of participants
owned a cell phone, only 25% used their cell phone to access the internet.

Table 2 reflects the participants' telehealth attitudes. Participants indi-
cated positive telehealth attitudes on the majority of the survey items. Par-
ticipants reported feeling comfortable with having telehealth visits with
their physicians (M = 3.7; SD = 1.14). On average, participants agreed
that using a telehealth system to meet with their doctor would be better
than commuting long distances (M=3.9; SD= 0.88) and traveling during



Table 1
Participant characteristics and technology use (N = 17).

Demographic/clinical characteristics Mean (SD) n (%)

Gender
Male 10 (59)
Female 7 (41)

Age (range: 44–75 years) 61 ± 9.1
Race/Ethnicity

Non- Hispanic White 17 (100%)
Education
Less than high school 3 (18%)
High school graduate (includes GED) 8 (47%)
Some college or associate degree 6 (35%)
Health Insurance 17 (100%)
Disease duration (range: 0–31 years) 10.3 ± 9.4
Perceived COPD Severity (range:1–3) 2.6 ± 0.7

Not at all serious
Somewhat serious 9 (53%)
Fairly serious 5 (29%)
Very serious 3 (18%)
Technology use items
Comfort using the internet 2.3 ± 1.2 –
Not at all comfortable 5 (31%)
Not very comfortable 4 (25%)
Somewhat comfortable 4 (25%)
Very comfortable 3 (19%)
Frequency of internet usage 2.9 ± 1.8
Never 6 (38%)
Hardly ever 1 (6%)
A few times per month 4 (25%)
A few times per week 0
Once or more per day 5 (31%)
Owns cell phone 14 (88%)
Uses cell phone to access internet 4 (25%)
Uses other internet-capable devices (e.g., tablet) 7 (44%)
Used internet for COPD information 3 (19%)

1 Comfort using the internet was assessed on a 4-point Likert scale (1 = not at all
comfortable, 4 = very comfortable).
2 Frequency of internet usagewas assessed on a 5-point Likert scale (1=never, 3=
a few times per month, 5 = once or more per day).
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bad weather conditions (M = 4.4; SD = 0.63). Participants agreed that
having telehealth programs in their community could result in fewer
missed appointments (M= 3.3; SD = 0.95). However, they also reported
that people are likely to receive better quality care when they see their doc-
tor in-person rather than a telehealth visit (M= 3.5; SD= 1.03). We iden-
tified four themes that reflected perceptions of tele-COPD adoption among
community members.
Table 2
Participant's telehealth attitudes.

Telehealth attitudes itemsa Mean ± SD

I prefer to see my doctor in-person rather than using a video system
on the Internet [telehealth system]. (range: 1–5)

3.9 ± 0.77

Using a telehealth system to meet with my doctor would be better than
traveling long distances to see my doctor. (range: 1–5)

3.9 ± 0.88

Using a telehealth system to meet with my doctor would be better
than traveling during bad weather conditions to see my doctor.
(range: 1–5)

4.4 ± 0.63

People are likely to receive better quality care when they see their
doctor in-person rather than over an interactive video system
[telehealth visit]. (range: 1–5)

3.5 ± 1.03

I would use telehealth if it allowed me to significantly reduce the time,
I spend traveling to other communities to see my doctor. (range: 1–5)

3.9 ± 0.89

I would prefer a telehealth visit with my own doctor over an in-person
visit with another doctor. (range: 1–5)

3.6 ± 1.09

Having telehealth services in my community would mean that I would
miss fewer appointments. (range: 1–5)

3.3 ± 0.95

I would feel comfortable having telehealth visits with my doctor.
(range: 1–5)

3.7 ± 1.14

a Telehealth attitudes were assessed on a 5-point Likert scale (1 = strongly dis-
agree, 3 = neither disagree nor agree, 5 = strongly agree).
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3.2. Telehealth knowledge

Three out of seventeen participants reported prior knowledge of
telehealth. Although other participants were unfamiliar with the term
“telehealth”, they described what they thought the term meant.

Something that can be utilized by individuals who happen to own a computer
and wish to be able to connect with those, reaching out, trying to assess our
situation and potentially alter it.

Communicating with a doctor face-to-face, that's not your local doctor and
you're doing it either on internet or a tablet.

3.3. Benefits of telehealth

Throughout the focus group discussions, there was a high interest in
a tele-COPD program and participants articulated the benefits of
telehealth. Participants stated that telehealth was convenient for rural
residents and it offered increased access to health services by reducing
travel distance.

For someone that had to drive like an hour or an hour and a half to a doctor,
that'd be by far an issue for them.

If there were days that I'm unable to come to the doctor, I had an appointment
and I couldn't, and I couldn't drive. I knowwhen I can drive and when I can't,
but uh, on those days like that, even though I do live 10min away, it'd be very
beneficial for me.

The ease of access to care for patients was an additional tele-COPD pro-
gram benefit. Participants voiced telehealth would reduce hospital visits
and canceled appointments.

This telehealth thing would be good because, I mean, if you have a doctor you
could talk to every week, instead of every 3 months because you can't go. He
would be able to be more one-on-one with you.

3.4. Barriers to telehealth

Participants expressed lack of internet access as a barrier to using
tele-COPD programs in their county. Additionally, participants shared
how their rural communities are disadvantaged in terms of access to
health care.

I think our health care system's broke…because, as for myself, uh, I feel left
out about a lot of things. You know, because we're country folk, and it's like,
“uh, you know, ok, whatever.”

I don't have internet, but I'm going to get it. It's in the plans to get. And I would
use that. Uh, I know I would very much. I thought about to have someone to
help me learn how to use it. I'm old school, you know…

Privacy and confidentiality using a telehealth platform were additional
barriers reported by participants.

I've been a victim of identity theft, so I'm real skeptical about putting stuff on
there and…not knowing where it's going to go. I think that your health
through your doctor or through y ‘all should be a very private thing.

Yeah, speaking to a person one-on-one whereas, you know, I think it frightens
a lot of people to see about all the information that people's hacked into and
it's all over the world and they don't know it ‘til it's too late. I think that would
be a concern, I mean to me.

The establishment of personal connections between patients and health
care providerswas sharedas a barrier. Participants expressed that telehealth
could reduce building trust and rapport in patient-provider relationships.
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I feel like, that a lot of people would not feel comfortable unless it [doctor's
visit] was face-to-face, looking a person in the eye, and talking to that person
about their health.

Conversely, other participants believed that rapport with a health care
provider could bemaintained during telehealth visits if they had previously
met the provider.

If it was someone who I'd met previously, who I had good rapport with, I
would more than gladly speak with them.

Lastly, cost was discussed as a tele-COPD program barrier. Participants
wanted more information on the cost of additional visits and how this pro-
gram would financially impact their households.

Yeah when you get in these mountains, cost is always an issue. What I'm
talking about for working place people.

Some people will tell you okay, that's no problem, bring it in, we don't care
what it costs. But if you can't afford it, then youmight need a little help with it.

3.5. Strategies to overcome telehealth barriers

Strategieswere suggested to overcome telehealth barriers, including ed-
ucating patients on telehealth technology. Participants expressed patients'
providers specifically physicians and pharmacists who they trusted should
describe and show patients how telehealth technology works to overcome
telehealth barriers.

Well, I guess you just have to talk to people like we are, or their doctors have
to explain to them. But better still, talk to someone that actually uses it, to me,
to let the people know they feel and how it helps them. You know, that's how I
feel about it. I mean hands-on is your best experience.

If you write me something, I will probably have trouble with it, or send me di-
rections. If somebody would come to the house, show me how to set up the
material, showme how to use it, showme how it works, stuff like that but per-
son to person.
I say their doctor or their pharmacist, whoever their pharmacist is, if they've
got a personal pharmacist. Uh, somebody they trust.
If you're a doctor or a pharmacist or whatever, you're gonna be able to ex-
plain to me.

4. Discussion

This formative, qualitative study contributes to the limited literature on
tele-COPD programs in rural areas. The authors specifically explored per-
ceptions on the interest of adopting a tele-COPD program among commu-
nity members in rural WNC. Additionally, study findings highlight
facilitators and barriers that may guide the future design of tele-COPD pro-
grams in rural counties. Overall, our study participants reported a positive
attitude about tele-COPD programs and conveyed that uptake of tele-
COPDprogramsmay be greater if telehealth visits were described and dem-
onstrated to patients by their own health care provider or other trusted in-
dividual(s).

Although many study participants confirmed an understanding of
telehealth methodology, they were unfamiliar with the term “telehealth.”
This finding suggests that health care providers (e.g., pharmacists and phy-
sicians) and public health professionals should develop and implement
strategies to increase patient's awareness, knowledge, and usage of
telehealth services. Pharmacists could recruit key leaders and trusted com-
munity members within rural communities to test telehealth visits with pa-
tients. Subsequently, the leaders and community members could discuss
their experiences to the broader community during a townhall meeting or
health fair. Trusted community members (e.g., Community Health
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Workers) could also be trained to set-up the telehealth equipment before
the patient's first telehealth visit with their health care provider.

Participants expressed great interest in a tele-COPD program and be-
lieved their community would benefit from such a program. Interest in
telehealth programs were related to convenience factors, including reduc-
ing travel distance. Previously reported literature30,31 confirmed our
study findings specifically the interest and convenience (e.g., decreased
travel time) of telehealth. Emphasizing the benefits of telehealth and how
it has been positively received in other rural communities might increase
patient interest in telehealth programs. As a result of the COVID-19 pan-
demic, there has been approximately 60–70% decrease in health care office
visits and an increase of telehealth utilization by health care providers,
health insurers, and patients.32

Participants described several barriers that could affect their decision to
use tele-COPD programs. It is vital that pharmacists collaborate with physi-
cians to offer telehealth services in rural communities. Health care pro-
viders and organizations must help patients overcome challenges—
specifically patients' access to and comfort using new technologies. Current
study findings demonstrated that participants expressed both a lack of in-
terest and comfort in using Internet-capable devices, such as mobile de-
vices, tablets, computers, etc. Conversely, a pilot study indicated that
rural patients were willing to receive m-health services (e.g., prerecorded
messages for appointment reminders, disease information, medication
use/self-care information, and symptom monitoring information) using a
mobile phone.33 Approximately 30% of adults who reside in rural commu-
nities own a computer, smartphone, and home broadband access.34 Federal
resources, such as the COVID-19 telehealth program, exist to increase
broadband access in rural communities.35 By utilizing these resources,
health care providers may connect more patients to broadband support
and telehealth services.

Participants also voiced multiple telehealth concerns, such as negative
impact on patient-provider rapport and security and privacy of their health
data. This finding was similar to previous study findings.36–39 To address
the privacy concerns, health care providers could discuss HIPAA rules and
requirements and the data storage section of the consent and patient intake
forms. Health care providers could also inform the patient about required
staff trainings and procedures on documentation and data storage. To in-
crease rapport with new and prior patients, pharmacist and health care pro-
viders could provide culturally responsive care to each patient, actively
listen to the concerns of each patient, and learn each patient's communica-
tion preference.

Cost was reported as an additional barrier for community members. In-
creased cost of care has been reported as a barrier in prior studies.15,40 Yet,
there is a paucity of literature on the cost of the delivery method and how
telehealth programs function operationally. Recent studies have published
cost-effectiveness results for telehealth care including patients with COPD
and all studies demonstrated a low probability of cost-effectiveness by
their country standards.40–42 More cost analysis studies are warranted to
ensure health care providers and organizations can adequately address
this patient-reported barrier.

4.1. Recommendations for future research

Future studies with more diverse samples should explore whether there
are additional factors that could impact interest in and use of tele-COPD in
other rural communities. Because social support is a significant facilitator in
rural communities, it is worth examining how social support interplays
with the adoption of tele-COPDprograms. Specifically, informational social
support could be addressed by rural stakeholders and partners co-creating
tele-COPD educational materials with pharmacists and public health
professionals.

More research is warranted to also assess health care providers (includ-
ing pharmacists) perceptions of tele-COPD programs. This would be benefi-
cial to explore the health care providers perspectives on patient challenges
associated with tele-COPD interventions and support development of
evidence-based practices recommendations. In this study, the identification
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of perceptions demonstrated the importance of including these factors for
successful design and implementation of tele-COPD programs. Lastly, pro-
cess and outcome evaluations should be conducted on tele-COPD interven-
tions to demonstrate the progress and success of the interventions.

4.2. Limitations

The current study includes a convenience sample of participants who
self-identified as Non-Hispanic White males (n = 10) and females (n =
7). Thus, results do not include the perspectives of the rural North Carolina
population (e.g., gender, age, race/ethnicity, and socioeconomic status)
who are clinically-diagnosed with COPD, limiting the conformability of
our results. Second, we achieved thematic saturation by our fifth focus
group; however, it is possible that our focus groups did not capture all per-
ceptions of tele-COPD program usage in WNC. Third, attitudes of our focus
group participants may not be transferable to the larger population of
COPD patients. Our participants were motivated to attend a focus group
session because they had lived with COPD for 10 years and perceived
their COPD as severe. Fourth, social desirability may have occurred while
participants completed the telehealth attitudes survey. Lastly, the study
was conducted prior to the COVID-19 pandemic. Telehealth utilization
and satisfaction has increased among health care providers and patients
during the COVID-19 pandemic; thus, attitudes toward telehealth may
have shifted to be more positive since the start of the pandemic.32,43

4.3. Implications for practice

COPD results in adverse health complications that negatively impact the
quality of life of COPD patients. Studyfindings provide insights into the fac-
tors to consider when pharmacists, public health, and health care profes-
sionals are developing and implementing new tele-COPD programs in
rural areas. Notably, study results indicate pharmacists may be able to ex-
pand their scope by partnering with physicians to offer and bill for
telehealth services. Although participants expressed a high interest in re-
ceiving tele-COPD services, they reported several barriers that affected
their decision to use tele-COPD programs. However, these barriers have
not been addressed to reduce the spread of SARS-CoV-2, the virus that
has resulted in the COVID-19 pandemic. Due to the COVID-19 pandemic,
these opportunities are greater. Our findings also demonstrate the impor-
tance of increasing the awareness, knowledge, skills, and resources of
telehealth among patients with COPD who reside in rural areas. Addition-
ally, the lack of internet limits access to telehealth programs; thus, this
should be taken into consideration when measuring access to health re-
sources in rural communities. Lessons from this study may also be applied
to other chronic conditions and populations in rural areas.

5. Conclusions

Tele-COPD programs can address geographic barriers by offering video-
based visits and remote patient monitoring. However, uptake and use of
telehealth programs are affected by patients' access to and comfort with
using new technologies, privacy concerns, costs, and preference for in-
person visits. Examining and developing strategies to overcome telehealth
barriers are important to ensure the adoption of tele-COPD programs in a
rural setting. Uptake of tele-COPD programs may be greater if patients'
health care providers demonstrate how the technology works. Pharmacists
could bridge the gap between patient's desire for in-person visits with
telehealth links to physicians. It is critically important that future research
implement and evaluate tele-COPD programs among multiple populations
and health care providers in rural communities to inform future evidence-
based practice recommendations.

Funding support

The project describedwas supported by theNational Center for Advanc-
ing Translational Sciences (NCATS), National Institutes of Health, through
5

Grant Award Number UL1TR001111. The content is solely the responsibil-
ity of the authors and does not necessarily represent the official views of the
NIH.
Declaration of Competing Interest

All authors have no conflicts of interest.

Acknowledgments

The authors would like to thank the participants residing in Western
North Carolina for their contribution. The findings presented here have
been made possible by the MAHEC physicians who assisted in the recruit-
ment efforts. The research funding was supported by the National Center
for Advancing Translational Sciences (NCATS), National Institutes of
Health, through Grant Award Number UL1TR001111. The content is solely
the responsibility of the authors and does not necessarily represent the offi-
cial views of the NIH.

References

1. Cyr ME, Etchin AG, Guthrie BJ, Benneyan JC. Access to specialty healthcare in urban ver-
sus rural US populations: a systematic literature review. BMC Health Serv Res 2019;19
(974):1-17. https://doi.org/10.1186/s12913-019-4815-5.

2. Office of the National Coordinator for Health Information Technology (ONC). What is
Telehealth? How is Telehealth Different from Telemedicine? Retrieved from: https://
www.healthit.gov/faq/what-telehealth-how-telehealth-different-telemedicine 2019.

3. Hatton J, Chandra R, Lucius D, Ciuchta E. Patient satisfaction of pharmacist-provided
care via clinical video teleconferencing. J Pharm Pract 2017;31(5):429–433.

4. Korpershoek YJ, Vervoot SC, Trappenburg JC, Schuurmans MJ. Perceptions of patients
with chronic obstructive pulmonary disease and their health care providers towards
using mHealth for self-management of exacerbations: a qualitative study. BMC Health
Serv Res 2018;18(1).

5. Rush KL, Hatt L, Gorman N, Janicki L, Polasek P, Shay M. Planning telehealth for older
adults with atrial fibrillation in rural communities: understanding stakeholder perspec-
tives. Clin Nurs Res 2018;28(2):130–149.

6. Strnad K, Shoulders BR, Smithburger PL, Kane-Gill SL. A systematic review of ICU and
non-ICU clinical pharmacy services using telepharmacy. Ann Pharmacother 2018;52
(12):1250–1258.

7. Metzger BJ, Katamneni S. Telepharmacy and access to pharmaceutical services in rural
areas. Perspect Health Inform Manag 2018:1-14.

8. Scott DM, Strand M, Undem T, Anderson G, Clarens A, Liu X. Assessment of pharmacists’
delivery of public health services in rural and urban areas in Iowa and North Dakota.
Pharm Pract 2016;14(4):836.

9. Elson C, Oermann C, Duehlmeyer S, Bledsoe S. Use of telemedicine to provide clinical
pharmacy services during the SARS-CoV-2 pandemic. Am Soc Health-Syst Pharm
2020;77(13):1005–1006.

10. Ameri A, Salmanizadeh F, Bahaadinbeigy K. Tele-pharmacy: a new opportunity for con-
sultation during the COVID-19 pandemic. Health Policy Technol 2020;9(3):281–282.
https://doi.org/10.1016/j.hlpt.2020.06.005.

11. Omboni S, Tenti M. Telepharmacy for the management of cardiovascular patients in the
community. Trends Cardiovasc Med 2018;29(2):109–117.

12. US Department of Health and Human Services. What is COPD? https://www.cdc.gov/
copd/index.html 2020. Accessed May 23, 2020.

13. Croft JB, Wheaton AG, Liu Y, et al. Urban-rural county and state differences in chronic
obstructive pulmonary disease—United States, 2015. Morb Mortal Wkly Rep 2018;67
(7):205.

14. Jackson BE, Coultas DB, Suzuki S, Singh KP, Bae S. Rural-urban disparities in quality of
life among patients with COPD. J Rural Health 2013;29:s62–s69.

15. McDowell JE, McClean S, FitzGibbon F, Tate S. A randomised clinical trial of the effec-
tiveness of home-based health care with telemonitoring in patients with COPD. J
Telemed Telecare 2015;21:80–87.

16. WNC Health Network. Regional Key Health Issues. 2021, https://www.wnchn.org/wnc-
data/about-wnc-2/ 2021.

17. Brewster L, Mountain G, Wessels B, Kelly C, Hawley M. Factors affecting front line staff
acceptance of telehealth technologies: a mixed-method systematic review. J Adv Nurs
2014;70:21–33.

18. Prescher S, Deckwart O, Winkler S, Koehler K, Honold M, Koehler F. Telemedical care:
feasibility and perception of the patients and physicians: a survey-based acceptance anal-
ysis of the Telemedical Interventional Monitoring in Heart Failure (TIM-HF) trial. Eur J
Prev Cardiol 2013;20:18–24.

19. Viers BR, Pruthi S, Rivera ME, et al. Are patients willing to engage in telemedicine for
their care: a survey of preuse perceptions and acceptance of remote video visits in a uro-
logical patient population. Urology 2015;85(6):1233–1239.

20. Gessert C, Waring S, Bailey-Davis L, Conway P, Roberts M, VanWormer J. Rural defini-
tion of health: a systematic literature review. BMC Public Health 2015;15(1):378.
https://doi.org/10.1186/s12889-015-1658-9.

21. McLean KC, Syed M. Personal, master, and alternative narratives: an integrative frame-
work for understanding identity development in context. Hum Dev 2015;58(6):318–349.

https://doi.org/10.1186/s12913-019-4815-5
https://www.healthit.gov/faq/what-telehealth-how-telehealth-different-telemedicine
https://www.healthit.gov/faq/what-telehealth-how-telehealth-different-telemedicine
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0015
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0015
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0020
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0020
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0020
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0020
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0025
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0025
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0025
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0030
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0030
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0030
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0035
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0035
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0040
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0040
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0040
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0045
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0045
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0045
https://doi.org/10.1016/j.hlpt.2020.06.005
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0055
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0055
https://www.cdc.gov/copd/index.html
https://www.cdc.gov/copd/index.html
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0065
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0065
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0065
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0070
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0070
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0075
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0075
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0075
https://wwwwnchnorg/wnc-data/about-wnc-2/
https://wwwwnchnorg/wnc-data/about-wnc-2/
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0085
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0085
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0085
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0090
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0090
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0090
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0090
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0095
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0095
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0095
https://doi.org/10.1186/s12889-015-1658-9
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0105
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0105


D.S. Alexander et al. Exploratory Research in Clinical and Social Pharmacy 2 (2021) 100023
22. Woodard C. American Nations: A History of the Eleven Rival Regional Cultures of North
America. New York, NY: Penguin. 2011.

23. Lilly CE. Technology Use in Rural Appalachia: A Pilot Study of the Implications for Pediatric
Behavioral Health. 2013.

24. Tabak M, Brusse-Keizer M, van der Valk P, Hermens H, Vollenbroek-Hutten M. A
telehealth program for self-management of COPD exacerbations and promotion of an ac-
tive lifestyle: a pilot randomized controlled trial. Int J Chron Obstruct Pulmon Dis
2014;9:935–944. https://doi.org/10.2147/COPD.S60179.

25. Koolen EH, van der Wees PJ, Westert GP, Dekhuijzen R, Heijdra YF, van’t Hul AJ. The
COPDnet integrated care model. Int J Chron Obstruct Pulmon Dis 2018;13:2225–2235.
https://doi.org/10.2147/COPD.S150820.

26. Bourbeau J, Echevarria C. Models of care across the continuum of exacerbations for pa-
tients with chronic obstructive pulmonary disease. Chronic Respir Dis 2020;17:1-12.
https://doi.org/10.1177/1479973119895457.

27. Rural Health Information Hub. Am I Rural - Tool? https://www.ruralhealthinfo.org/am-
i-rural# 2020.

28. Call VR, Erickson LD, Dailey NK, et al. Attitudes toward telemedicine in urban, rural, and
highly rural communities. Telemed J E Health 2015;21(8):644–651. https://doi.
org/10.1089/tmj.2014.0125.

29. Braun V, Clarke V. Using thematic analysis in psychology. Qual Res Psychol 2006;3:
77-101. https://doi.org/10.1191/1478088706qp063oa.

30. Polinski JM, Barker T, Gagliano N, Sussman A, Brennan TA, Shrank WH. Patients’ satis-
faction with and preference for telehealth visits. J Gen Intern Med 2015;31(3):269–275.
https://doi.org/10.1007/s11606-015-3489-x.

31. Kruse CS, Krowski N, Rodriguez B, Tran L, Vela J, Brooks M. Telehealth and patient sat-
isfaction: a systematic review and narrative analysis. BMJ Open 2017;7:1-12. https://doi.
org/10.1136/bmjopen-2017-016242.

32. Bosworth A, Ruhter J, Samson LW, et al.Medicare Beneficiary Use of Telehealth Visits: Early
Data from the Start of COVID-19 Pandemic. Washington, DC: Office of the Assistant Secre-
tary for Planning and Evaluation, U.S. Department of Health and Human Services.
2020https://aspe.hhs.gov/system/files/pdf/263866/hp-issue-brief-medicare-telehealth.
pdf.
6

33. Sankaranarayanan J, Sallach RE. Rural patients’ access to mobile phones and willingness
to receive mobile phone-based pharmacy and other health technology services: a pilot
study. Telemed J E Health 2014;20(2):182–185.

34. Pew Research Center. Digital Gap Between Rural and Nonrural America Persists. 2020,
https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-
nonrural-america-persists/ 2020. Accessed August 30, 2020.

35. U.S. Federal Communications Commission. Promoting telehealth for low-income consumers:
COVID-19 telehealth program, report and order. WC Docket Nos. 18-213 and 20-89; FCC 20-
44, Adopted March 31, 2020 and Released April 2, 2020; 2020.Retrieved from: https://docs.
fcc.gov/public/attachments/FCC-20-44A1.pdf.Accessed August 23, 2020.

36. Hale TM, Kvedar JC. Privacy and security concerns in telehealth. Virtual Mentor
2014;16:981–985. https://doi.org/10.1001/virtualmentor.2014.16.12.jdsc1-1412.

37. Hall JL, McGrawD. For telehealth to succeed, privacy and security risksmust be identified
and addressed.HealthAff 2014;33:216–221. https://doi.org/10.1377/hlthaff.2013.0997.

38. Woo K, Dowding D. Factors affecting the acceptance of telehealth services by heart fail-
ure patients: an integrative review. Telemed e-Health 2018;24(4). https://doi.
org/10.1089/tmj.2017.0080.

39. McKinstry B. The use of remotemonitoring technologies inmanaging chronic obstructive
pulmonary disease. QJM: Int J Med 2013;106(10):883–885.

40. Stoddart A, van der Pol M, Pinnock H, et al. Telemonitoring for chronic obstructive pul-
monary disease: a cost and cost-utility analysis of a randomised controlled trial. J
Telemed Telecare 2015;21:108–118.

41. Witt Udsen F, Lilholt P, Hejlesen O, Ehlers L. Cost-effectiveness of telehealthcare to pa-
tients with chronic obstructive pulmonary disease: results from the Danish “TeleCare
North” cluster-randomised trial. BMJ Open 2017:7. https://doi.org/10.1136/bmjopen-
2016-014616.

42. Ancochea J, García-Río F, Vázquez-Espinosa E, et al. Efficacy and costs of telehealth for
the management of COPD: the PROMETE II trial. Eur Respir J 2018;51. https://doi.
org/10.1183/13993003.00354-2018.

43. Andrews E, Berghofer K, Long J, Prescott A, Caboral-Stevens M. Satisfaction with the use
of telehealth during COVID-19: an integrative review. Int J Nurs Stud 2020;2:1–8. https:
//doi.org/10.1016/j.ijnsa.2020.100008.

http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0110
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0110
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0115
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0115
https://doi.org/10.2147/COPD.S60179
https://doi.org/10.2147/COPD.S150820
https://doi.org/10.1177/1479973119895457
https://www.ruralhealthinfo.org/am-i-rural#
https://www.ruralhealthinfo.org/am-i-rural#
https://doi.org/10.1089/tmj.2014.0125
https://doi.org/10.1089/tmj.2014.0125
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1007/s11606-015-3489-x
https://doi.org/10.1136/bmjopen-2017-016242
https://doi.org/10.1136/bmjopen-2017-016242
https://aspe.hhs.gov/system/files/pdf/263866/hp-issue-brief-medicare-telehealth.pdf
https://aspe.hhs.gov/system/files/pdf/263866/hp-issue-brief-medicare-telehealth.pdf
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0165
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0165
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0165
https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-nonrural-america-persists/
https://www.pewresearch.org/fact-tank/2019/05/31/digital-gap-between-rural-and-nonrural-america-persists/
https://docs.fcc.gov/public/attachments/FCC-20-44A1.pdf
https://docs.fcc.gov/public/attachments/FCC-20-44A1.pdf
https://doi.org/10.1001/virtualmentor.2014.16.12.jdsc1-1412
https://doi.org/10.1377/hlthaff.2013.0997
https://doi.org/10.1089/tmj.2017.0080
https://doi.org/10.1089/tmj.2017.0080
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0195
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0195
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0200
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0200
http://refhub.elsevier.com/S2667-2766(21)00023-8/rf0200
https://doi.org/10.1136/bmjopen-2016-014616
https://doi.org/10.1136/bmjopen-2016-014616
https://doi.org/10.1183/13993003.00354-2018
https://doi.org/10.1183/13993003.00354-2018
https://doi.org/10.1016/j.ijnsa.2020.100008
https://doi.org/10.1016/j.ijnsa.2020.100008

	Exploring community members' perceptions to adopt a Tele-�COPD program in rural counties
	1. Introduction
	2. Methods
	2.1. Ethical considerations
	2.2. Study overview
	2.3. Recruitment and sample
	2.4. Data collection procedures
	2.4.1. Measures
	2.4.1.1. Focus group discussion guide
	2.4.1.2. Telehealth attitudes
	2.4.1.3. Socio-demographics and other measures


	2.5. Data analysis

	3. Results
	3.1. Participants
	3.2. Telehealth knowledge
	3.3. Benefits of telehealth
	3.4. Barriers to telehealth
	3.5. Strategies to overcome telehealth barriers

	4. Discussion
	4.1. Recommendations for future research
	4.2. Limitations
	4.3. Implications for practice

	5. Conclusions
	Funding support
	Declaration of Competing Interest
	Acknowledgments
	References




