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Abstract
Purpose: The purpose of this study is to examine the relationship between telehealth use,
telehealth satisfaction, and chronic medical conditions among residents living in Appalachian and
non-Appalachian communities.
Sample: A COVID-19 public health survey was distributed via social media and healthcare clinics
in the tri-state region of central Appalachia. Survey responses were limited to adults aged >18
years who consented to participate in the survey that self-identified as an individual with one or
more chronic medical conditions (n=195).
Method: Simple descriptive statistics including frequencies, percentages, means, and standard
deviations (SDs) were calculated for variables of interest both overall and by subgroups of interest.
Chi-squared tests were used to compare categorical outcomes between groups of interest, while
two-sample t-tests were used for continuous outcomes. Significance for all tests was determined
using an a level of 0.05.
Findings: There is no statistically significant relationship between respondents with regard to
using telehealth services, satisfaction rates related to telehealth use, or reasons for electing not to
use telehealth services during the COVID-19 pandemic. However, there was a trending statistical
relationship between county status and the use of telehealth services in Appalachia with those
counties doing economically better being more likely to use telehealth services as compared to
those fairing less well (p=0.053). Findings also suggest that people living in urban areas of
Appalachia were more likely to be satisfied using telehealth services than those living in non-urban
areas of Appalachia (p=0.01).
Conclusions: Research is still limited as to how the expansion of broadband capabilities during

the COVID-19 pandemic has benefited those residing in Appalachia in terms of managing chronic
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health conditions. Future research should focus on expanding participation among Appalachian
respondents looking for specific differences related to location within Appalachia, age, gender,
ethnicity, and socioeconomic status.

Keywords: Telehealth, Satisfaction, Rural, Appalachian, COVID-19

Telehealth Acceptance Among Appalachian Respondents During COVID-19: A Secondary
Data Analysis

Since January 2020, there have been more than 856,000 COVID-19 reported deaths across
the United States spanning through both Appalachian and non-Appalachian communities (Centers
for Disease Control [CDC], n.d.). Subsequently, providing healthcare services during a global
pandemic has been met with unique challenges and often resistance as providers and patients
adjust, out of necessity, to a virtual care option of healthcare delivery. Those residing in rural
Appalachian communities are often plagued by lack of access to care, isolation, and well
documented health disparities that has only been magnified by the spread of COVID-19 at
disproportionate rates as compared to their urban counterparts (Bauerly et al., 2019; Bhopalwala
et al., 2022; Cortelyou-Ward et al., 2020; Jukins et al., 2021; Vanderpool et al., 2021). Although
the use of telehealth can play an important role in managing chronic conditions and continuity of
care during the COVID-19 pandemic, its overall use among various Appalachian and non-
Appalachian communities has resulted in a variable uptake and an even more uncertain future.

Telehealth, COVID-19, & Chronic Disease Management

In 2021 and due to the growing concern over the COVID-19 pandemic, geographical

restrictions were eliminated by the Centers for Medicare and Medicaid Services (CMS) allowing

for expanded reimbursement of telehealth services (CMS, 2020a; CMS, 2020b). However, its
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incorporation into health care practices from both a provider and patient standpoint was primarily
associated with regional location and urbanicity (Demeke et al., 2020). Of 245 health centers
examined, rural areas of the South were consistently found to have the lowest weekly average of
telehealth usage (Demeke et al., 2021). Either directly or indirectly, the COVID-19 pandemic has
impacted those suffering from chronic disease via social and economic hardship, access to health
care, inability to prevent exacerbation, or lack of routine management for their chronic health
condition (Czeisler et al., 2020; Hacker et al., 2021; London et al., 2020). The use of telehealth
during a global pandemic could positively impact the health of those managing chronic conditions
and the providers caring for them but only if accepted as a viable alternative to in-person provider
interaction.

Upon a review of the literature exploring telehealth use prior to the public health crisis and
subsequent mitigation strategies, several major concepts and themes regarding telehealth use and
acceptance arose including community support, infrastructure, buy-in, and cost containment.
Throughout the works reviewed, community support of telehealth appeared to be a vital
component holding a key to client utilization with researchers finding that telehealth services
supported by a client’s personal healthcare provider, schools of nursing and medicine, or
community-based centers were more likely to be well-received (Bernstein et al., 2021; Office et
al., 2020; Resnick et al., 2012). According to Pierce et al. (2021) increased telehealth use was
significantly correlated with training (p=0.002) and organizational encouragement (p=0.003).

Many of the researchers also stressed the importance of adequate infrastructure in order to
have a successful telehealth program suggesting the need for advanced policy and procedure
development, software integration, and network capabilities (Calyam et al., 2016; Gillespie et al.,

2019; Lindeman, 2011; Noel et al., 2018; Norman et al., 2018; O’Brien et al., 2014; Satariano et
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al., 2014; Shah et al., 2013). However, findings revealed that attitude of providers and patients can
greatly encourage or hinder efforts to implementation and sustainability of telehealth services
necessary to manage health and wellness with reluctance identified by not only clients, but also
staff and providers (Akbar et al., 2020; Carolan et al, 2020; Shah et al., 2013). Telehealth services
have been shown to decrease the financial burden associated with managing chronic conditions
including ambulance transport, emergency room costs, and potential risks associated with
hospitalization (Calyam et al., 2016; Gillespie et al., 2019; Norman et al., 2018; Shah et al., 2013),
but its utilization and acceptance remains variable. Currently, there is a lack of research in the
United States on telehealth use during the pandemic or due to the pandemic in terms of client
perception, experience, and factors impacting its utilization comparing Appalachian and non-
Appalachian communities. Examining these concepts can help providers to identify potential
barriers to telehealth success and develop strategies designed to improve overall health of rural
Appalachian residents using telehealth as a means of managing chronic health conditions.

A COVID-19 public health survey was distributed to adults aged 18 years and over via social
media and healthcare clinics focusing mainly in the tri-state region of central Appalachia. The
survey received IRB approval from a regional university prior to administration. The focus of the
survey was on COVID-19 mitigation strategies, health literacy, and chronic health conditions. The
survey also addressed alternate methods of receiving health care services for those with chronic
health conditions which included the use, acceptability, and accessibility of telehealth services.
The purpose of this study is to examine the relationship between telehealth use, telehealth
satisfaction, and chronic medical conditions among residents living in Appalachian and non-
Appalachian communities. A secondary data analysis was conducted using the COVID-9 public

health survey results.
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Methods and Analysis

For this study, survey responses were limited to adults aged >18 years who consented to
participate in the survey that self-identified as an individual with one or more chronic medical
conditions and answered two specific questions on the survey: 1) Have you ever used telemedicine
services? and 2) When the vaccine for COVID-19 becomes available to you, will you seek to
obtain it?. Respondents were classified as being Appalachian or non-Appalachian based on their
self-reported response for county and state where the individual lives, according to Appalachian
Regional Commission (ARC) designation for the Appalachian Region (n.d.-a)). County level data
was determined using ARC’s County Economic Status and Distressed Areas by State 2021 report
(n.d.-b)), and rural/urban data was determined using the 2013 Rural-Urban Continuum Codes
(Economic Research Service [ERS], n.d.)). When county and/or state was missing or invalid,
respondents were excluded from those corresponding analyses.

Data was analyzed based on telehealth use (independent variable) and dependent variables
including age, education level, reasons for not using telehealth, ARC designation, and rural-urban
continuum codes. Simple descriptive statistics including frequencies, percentages, means, and
standard deviations (SDs) were calculated for variables of interest both overall and by subgroups
of interest. Chi-squared tests were used to compare categorical outcomes between groups of
interest, while two-sample t-tests were used for continuous outcomes. Significance for all tests was
determined using an a level of 0.05.

Findings
Of'the original 430 survey participants, 195 responded met all inclusion criteria for this study,

with 175 having available data on Appalachian (vs. non-Appalachian) status. The vast majority of
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participants (n=169) reported female (86.7%) and had at least some degree of post-secondary
education (Table 1).
Table 1

Demographic Data of Study Population (N=175)

Mean (SD) Demographics Appalachian Non-
n=2_85 Appalachian
n=90
Gender Female 71 (84%) 80 (89%)
Male 12 (14%) 10 (11%)
Other 2 (2%) 0 (0%)
Age in years 53.54 (14.18) 54.49 (12.34)
Education High School Graduate/GED 11 (14%) 17 (20%)
Some 47 (59%) 49 (58%)
College/Associate’s/Bachelor’s
Degree
Post Undergraduate 22 (28%) 18 (21%)

Note: percentages are based on non-missing values
Telehealth Use

A total of 20 participants were excluded from this analysis due to absence of a valid county
on the survey instrument and were therefore unable to determine Appalachian or non-Appalachian
status. Based on the remaining data (n=175), the majority of respondents (71.4%) reported using
telehealth services sometime during the COVID-19 pandemic. The majority of both Appalachian
(n=61, 72%) and non-Appalachian residents (n=64, 71%) reported using telehealth services during
the pandemic (p=0.9). Respondents that denied use of telehealth services included 24 from
Appalachia (28%) and 26 non-Appalachian respondents (29%). Combined, those that answered
no to using telehealth services (n=50) accounted for 28.6% of the total population examined. There
is no statistically significant relationship between Appalachian versus non-Appalachian
respondents with regard to using telehealth services during the COVID-19 pandemic. Based on

these initial findings, additional subset analyses for Appalachian counties examined relationships
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between the ARC (n.d.-b)) guidelines for economic and distressed areas and the ERS (n.d.) rural-
urban continuum codes for Appalachian counties.

The results for telehealth use accounting for Appalachian non-urban versus Appalachian
urban respondents produced similar results as those found in Appalachian versus non-
Appalachian. Of respondents in non-urban Appalachian counties (n=11), results in terms of use
were almost equally divided with 45% denying use of such services and 55% answering yes to
using telehealth services during the pandemic. Of the respondents classified as residing in urban
Appalachian counties (n=73), almost three-quarters (74%) reported using telehealth services,
while 26% denied (n=19). There is not a statistically significant relationship between non-
urban/urban status and the use of telehealth services in Appalachia (p=0.3).

One West Virginia county was excluded from analysis due to the county being listed as USA.
Any additional respondents that did not include a county were excluded from analysis resulting in
a total of 84 Appalachian respondents included in the analysis. Using the county economic status
as outlined by ARC (n.d.-b)), respondents fell into one of two categories: competitive/transitional
or at-risk/distressed. Of the respondents from competitive/transitional counties (n=78), 74%
reported using telehealth services during the COVID-19 pandemic. Conversely, from at-
risk/distressed counties (n=6), 67% denied using such services. There was a trending statistical
relationship between county status and the use of telehealth services in Appalachia with those
counties doing economically better being more likely to use telehealth services as compared to
those fairing less well (p=0.053).

Telehealth Satisfaction
The incorporation of telehealth services into an individual’s healthcare practices relies upon

user satisfaction and confidence with care provided at a distance. Of the 125 Appalachian versus
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non-Appalachian respondents examined, the majority were satisfied with their telehealth visit
(n=72, 57.6%). Notably, and despite physical location, the use of telehealth services was supported
by 62% of Appalachian respondents (n=38/61) and by 53% of non-Appalachian respondents
(n=34/64). A total of 48 respondents reported their experience with telehealth services as neutral
(38.4%) and the remaining respondents (n=5, 4%) reported dissatisfaction. Findings suggest that
there are no differences in satisfaction of using telehealth between Appalachian and non-
Appalachian respondents (p=0.6). Similar results were found when examined using
competitive/transitional counties as compared to at-risk distressed counties with 61.7% of overall
respondents reporting satisfaction with their telehealth experience (Table 2). Findings once again
suggested that there are no differences in satisfaction of using telehealth between
competitive/traditional versus at-risk/distressed counties (p>0.9).

Table 2

Telehealth Satisfaction (n = 125)

Unsatisfied Neutral Satisfied
Appalachian (n=61) 2 (3%) 21 (34%) 38 (62%)
Non-Appalachian (n=64) 3 (5%) 27 (42%) 34 (53%)
Appalachian Urban (n=54) 0 (0%) 20 (37%) 34 (63%)
Appalachian Non-Urban (n=6) 2 (33%) 1 (17%) 3 (50%)
Appalachian Competitive/Transitional County (n=58) 2 (3%) 20 (34%) 36 (62%)
Appalachian At-Risk/Distressed County (n=2) 0 (0%) 1 (50%) 1 (50%)

*Participants that reported Telehealth Use

Although the initial results did not suggest differences in satisfaction among respondents,
additional analysis suggested otherwise when Appalachian communities were divided into urban
versus non-urban areas. Of the 60 Appalachian respondents, 37 (61.7%) were satisfied with their
overall experience. Analysis revealed that 50% (n=3) of non-urban Appalachian respondents
reported being satisfied with using telehealth as compared to 63% (n=34) of urban Appalachian

respondents. As such, findings suggest that people living in urban areas of Appalachia were more
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likely to be satisfied using telehealth services than those living in non-urban areas of Appalachia
(p=0.01).
Potential Barriers to Telehealth Use

The use of telehealth services can potentially improve access to care but it can also encounter
factors or barriers that hinder overall acceptance and use within communities. Within the survey
instrument, respondents who did not use telehealth were given a selection of reasons to why
telehealth services were not used including: lack of internet access, lack of adequate phone or
computer, confusion about how it works, preference for an in-person provider, and medical care
not required. Analysis of the data strived to understand the relationship between reasons for not
using telehealth services and classifications based on Appalachian/non-Appalachian, Appalachian
urban/Appalachian non-urban, and county economic status. A thorough examination of each factor
revealed that there are no differences in reasons for not using telehealth among respondents
whether examined as Appalachian versus non-Appalachian, competitive/transitional versus at-
risk/distressed counties, or Appalachian urban versus Appalachian non-urban (Table 3).
Table 3

Reasons for Not Using Telehealth (n=50)*

Appalachian Non- Appalachian Appalachian Appalachian Appalachian
n=24 Appalachian Urban Non-Urban  Competitive/  At-Risk/
n=26 n=19 n=5 Transitional  Distressed
n=20 n=4
Lack of Internet 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Access
Lack of 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%) 0 (0%)
Adequate
Phone/Computer
Confusion 2 (8%) 1 (4%) 1 (5%) 1 (20%) 1 (5%) 1 (25%)
About How It
Works
Prefer to Visit 16 (67%) 17 (65%) 13 (68%) 3 (60%) 13 (65%) 3 (75%)
Healthcare
Provider in
Person
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Appalachian Non- Appalachian Appalachian Appalachian Appalachian
n=24 Appalachian Urban Non-Urban  Competitive/  At-Risk/

n=26 n=19 n=5 Transitional  Distressed
n=20 n=4
Have Not 8 (33%) 9 (35%) 6 (32%) 2 (40%) 6 (30%) 2 (50%)
Required
Medical Care

*Participants that did nof report Telehealth Use. Note that these options are not mutually exclusive, and
participants could choose more than one reason

Impact of Age and Education Level on Telehealth Use

Technology acceptance and telehealth use can often be impacted based upon participant
characteristics such as the age of those using the services and their level of education. Survey data
was examined to assess if there was a relationship between using telehealth and age or education
level. Upon examination, those that had used telehealth had a mean age of 53.9 years (SD=12.6)
and those that had not used telehealth had a mean age of 54.9 years (SD=13.9). Analysis suggests
that there is no statistically significant relationship between age and using telehealth (p=0.7).

A total of 193 respondents answered the questions related to education and telehealth use.
Of those respondents, two were removed from this specific analysis reporting an education level
of less than high school and an additional eight were removed for “other” leaving 183 respondents
for evaluation. A total of 133 (72.7%) respondents reported ever using telehealth services with the
vast majority of total participants having at least some level of post-secondary education. Although
there was not a statistically significant relationship between education level and use of
telemedicine (p=0.1), there did appear to be a trend with respondents of lower education level
being less likely to use telehealth services as compared to participants of a higher level of

education.
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Discussion
Telehealth Use

A relationship was determined to exist between county economic status and the use of
telehealth services in Appalachia with those counties doing economically better being more likely
to use telehealth services as compared to those fairing less well. Recent research supports this
finding suggesting that areas with higher levels of economic distress are less likely to use telehealth
services due to their rural nature regardless of the dramatic increases in acceptance nationwide
secondary to the effects of COVID-19 (Patel et al., 2021). Research also suggests that those
residing in rural communities represent a less significant percentage of users as compared to those
living in urban communities, with lowest participation rates occurring in Appalachian areas of
Kentucky, Tennessee, and the Midwest (Friedman et al., 2022; Suran, 2022; Vanderpool et al.,
2021).

Although often cited as a potential barrier to telehealth use (Bauerly et al., 2019; Cortelyou-
Ward et al., 2020), lack of internet access did not appear to be a contributing factor to telehealth
use in this study with all respondents denying problems with broadband capabilities or lack of
access to an adequate phone or computer. Rural isolation can lead to issues with broadband access.
However, these findings are consistent with recent research suggesting that 97% of all Americans
own a cell phone, approximately 75-85% own either a laptop or desktop computer, and there is an
increased reliance among smartphones found among those of lower socioeconomic status and
possessing less than a post-secondary education level (Pew Research Center, 2021). However,
additional research is warranted to see if these findings are consistent among all rural communities

in Appalachia.
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The significant differences in sociodemographics, in terms of regionality and the lack of
ethnic diversity among research participants, also requires further exploration. Telehealth services
has the potential to maintain continuity of care in individuals suffering from chronic health
conditions in Appalachian communities, but those residing in economically distressed areas of
Appalachia do not appear to benefit from its use. Because the sample size was small when looking
through the lens of rural-urban continuum codes, a larger sample size from various Appalachian
communities is warranted. Larger studies are needed to allow for not only Appalachian versus
non-Appalachian but also Appalachian urban versus Appalachian rural comparison. Additionally,
future research must take a closer examination of reasons why the use of such technologies has
not faired well within this specific vulnerable population accounting for differences in gender and
ethnicity.

Telehealth Satisfaction

Satisfaction with telehealth services is a key factor to sustainability in managing chronic
health conditions among those living in rural and urban areas along the Appalachia. Findings in
this study found that there are no differences in satisfaction in telehealth use between Appalachian
and non-Appalachian respondents as well as respondents compared by county status. However,
findings do suggest that respondents living in non-urban areas of Appalachia are less satisfied with
telehealth services as compared to those from urban areas of Appalachia.

Prior to the COVID-19 pandemic, satisfaction with telehealth use was subject to mixed
review with a lack of focus on Appalachian communities. The vast majority of research suggested
high levels of satisfaction with telehealth use in more urban communities and metropolitan areas
across the United States (Akbar et al., 2020; Calyam et al., 2016; Shah et al., 2013). However,

research found distinct differences between age groups with those of younger age and higher

Online Journal of Rural Nursing and Health Care 22(2) 55
https://doi.org/10.14574/0jrnhc.v22i2.715




education level reporting more favorably to telehealth use as compared to those of older age and
lower education level. Results suggested that adults age 55 years and older were less acceptable of
receiving medical care via telehealth secondary to inexperience with technology, decreased health
literacy, and distrust (Akbar et al., 2020). During the COVID-19 pandemic, research suggests high
levels of satisfaction expanding into various urban and rural communities though not necessarily
specific to Appalachia (Brown et al., 2020; Chen et al., 2022; Junkins et al., 2021; Ramaswamy et
al., 2022; Silvestrini et al., 2021; Thomson et al., 2021).

Although expanded research has provided valuable data, still little is known about telehealth
satisfaction among varying communities within Appalachia. Future studies are needed to explore
telehealth acceptance and satisfaction among various age groups within Appalachia.
Implementation research is also needed to evaluate satisfaction among this population with
exploration into guidelines that aid the building of successful telehealth models that are well
received within this specific population. Furthermore, research should focus on processes needed
to increase engagement and satisfaction with identification of factors that may impair attitudes
toward telehealth use and community sustainability so that residents of Appalachia have the same
opportunity to manage their chronic health conditions as their urban counterparts.

Potential Barriers to Telehealth Use

Telehealth services has the potential to help manage chronic health conditions among
residents of Appalachia but has been hampered in the past by a variety of barriers. This study
strived to examine potential barriers to telehealth use among this population during the COVID-
19 pandemic including: lack of internet access, phone, or computer; confusion about telehealth;
preference for in-person provider interaction; and, medical care not required. Findings suggest that

there are no differences in reasons for not using telehealth among respondents whether examined
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as Appalachian versus non-Appalachian, competitive/transitional versus at-risk/distressed
counties, or Appalachian urban versus Appalachian non-urban.

According to the Population Reference Bureau (n.d.), the digital divide still exists between
regions of the United States and Appalachia and within Appalachian rural and Appalachian urban
areas. Between the years of 2013-2017 and of the 420 Appalachian counties examined, less than
75% of households owned a computer device especially in areas in and around Central Appalachia.
Additionally, less than 60% of households in the Appalachian counties examined subscribed to
broadband internet services (Population Reference Bureau, n.d.). Research conducted by O’Brien
et al. (2014) in the Appalachian region of North Carolina found that only 79% of the participants
in their study owned a cellular phone, however only one of the cell phone owners possessed a
smartphone capable of accessing the internet. Furthermore, the authors found that a large
percentage of the participants (30-50%) either did not own a desktop computer, laptop, or have
knowledge as to how to use the internet. Similar results were found during the COVID-19
pandemic with 22% of North Carolina Appalachian areas lacking internet connection at rates of
22-40% (Engel-Smith, 2021). Cortelyou-Ward et al. (2020) stresses that the limited broadband
access found in many rural areas must be considered a social determinant of health impacting both
individuals and communities.

Limitations

There are several limitations noted in this study. First, and as a retrospective study, there is
no comparison of results prior to the COVID-19 pandemic from which to compare. Second, the
limitation to a web-based survey instrument prevents the recruitment of participants that lack
internet access which could lead to potential bias towards participants with a higher level of digital

literacy. Third, the participants in this study appear to be highly educated and may not be
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representative of all rural Appalachian communities. Fourth, the sample size specific to rural
Appalachia was relatively small making generalizability difficult. Lastly, the study population
lacked ethnic and racial diversity resulting in an inability to capture results from underrepresented
minorities living in rural areas of Appalachia.
Implications & Future Research

Although broadband capabilities have expanded in response to the COVID-19 pandemic,
there is limited research as to how the expansion has benefited those residing in Appalachia in
terms of managing chronic health conditions. Research reflects the need for published surveillance
and strategies used for telehealth in Appalachian communities, as well as qualitative examination
to explore potential barriers toward its implementation. Research should also be designed to assess
the type of training needed to support its use among this population. Because sample sizes were
relatively small within the sample population of interest and scattered among varying geographical
locations of Appalachia, future research should focus on expanding participation among
Appalachian respondents looking for specific differences related to location within Appalachia,
age, gender, ethnicity, and socioeconomic status.
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