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Abstract
Objective  Telehealth has been identified as an efficient and safe way of increasing access to healthcare during the COVID-
19 pandemic. Understanding providers’ perceptions of telehealth usage in rural communities may help other communities 
understand barriers and concerns related to implementation, during and post-pandemic. This study aimed to (a) examine 
rates of telemedicine use among rural providers, (b) determine whether changes in telehealth use in this group were asso-
ciated with provider confidence and perceived usefulness of technology, (c) compare these providers’ perceptions of the 
“usefulness” of technology prior to and during the COVID-19 pandemic, and (d) examine barriers to implementation and 
use of telehealth within a rural sample.
Method  Six-hundred eighty-six medical providers working at a rural Pennsylvania teaching hospital and associated satel-
lite clinics were surveyed anonymously. Surveys included the Perceived Usefulness of Technology Scale and questions to 
identify barriers that prohibited the use of telehealth.
Findings/Results  Of 136 respondents, 86% reported no prior experience using virtual technology for patient encounters. 
Use of telehealth care increased by 34% following the pandemic. Provider confidence in his/her/their abilities was positively 
associated with increased use of telehealth and perceived usefulness of technology. Provider-identified barriers to imple-
mentation included necessity of physical exams and lack of technological literacy.
Conclusions  Both medical providers and patients continue to face various barriers to seamless integration of care. Devising 
ways to increase self-confidence and efficacy for use of telehealth among providers might be an additional way to increase 
telehealth use.

Keywords  Telehealth · COVID-19 · Rural medicine

The worldwide pandemic and public health concern result-
ing from a new coronavirus (i.e., COVID-19) has high-
lighted the need for innovative and alternative approaches to 
physically distant medical care (Smith et al., 2020). Termed 
COVID-19, this pandemic has become a significant public 
health concern, with medical, provider, and resource short-
ages projected. Nationally, the Centers for Disease Control 
and Prevention has noted that all 50 states of the USA have 
had cases of COVID-19, and by now all states have reported 
community spread of the disease (Centers for Disease Con-
trol & Prevention, 2020).

Current data suggest that transmission of COVID-19 
occurs through respiratory droplets that are produced when 
an individual talks, sneezes, or coughs. As of May 2021, 
there have been more than 31 million cases identified and 
over 570,000 deaths in the USA (Centers for Disease Control 
& Prevention, 2020). Key factors in reducing transmission 
of the disease include maintaining 6 ft. of distance from one 
another, washing hands often, and covering one’s mouth and 
nose when interacting with others. Among several recom-
mendations designed to reduce the spread of the disease, it is 
recommended that individuals engage in physical distancing, 
and this has resulted in a broader use of telehealth technol-
ogy within the healthcare system (Wosik et al., 2020).

Although there may be numerous drivers of its utili-
zation, telehealth allows for adherence to recommenda-
tions of physical distancing that are crucial to managing 
communicable diseases, like COVID-19 (Monaghesh & 
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Hajizadeh, 2020). High-risk patients, such as the immu-
nocompromised or older adults, are protected from pos-
sible exposure when they seek medical care. Telehealth 
can minimize exposure of sick patients to healthcare 
staff, maintain personal protective equipment supply, and 
decrease the number of patients crowding in the facil-
ity. Typical services may include non-emergent care for 
chronic conditions, mental health services, or follow-up 
contact after hospitalization. Generally, there is support 
for the efficacy of telehealth care interventions (e.g., Chen 
et al., 2017; Dario et al., 2017; Marx et al., 2018; Rush 
et al., 2018; Shigekawa et al., 2018).

Despite its efficacy, numerous barriers to implementation 
have been identified. Common barriers include technological 
issues (e.g., low bandwidth/poor high-speed internet), cost 
and reimbursement, incompatible electronic health records 
and concerns about use with specific patient populations 
(e.g., homeless, highly complex patients; Lin et al., 2018). 
Previous barriers to implementation of telehealth that have 
been identified may have shifted with the rapid expansion 
and use of telehealth with COVID-19.

Most studies that examine barriers to use of telehealth do 
not examine provider self-efficacy, or confidence to use the 
equipment (e.g., Moore et al., 2017; Perry et al., 2020). Self-
efficacy refers to an individual’s perceived ability or belief 
that they can engage in a behavior that will achieve a specific 
goal (Bandura, 1978, 1994). Self-Efficacy Theory suggests 
that if there is a lack of self-efficacy, there is reduced incen-
tive or motivation to engage in the relevant behavior and/or 
persevere when there are difficulties. Thus, in the context of 
rapid changes and implementation during telehealth care, 
one might posit that those who have greater self-efficacy or 
confidence in their use of telehealth may also have greater 
usage of services that meet physical distancing guidelines, 
and perseverance during the inevitable challenges that arise 
with rapid change.

Understanding providers’ perceptions of telehealth usage 
in rural communities may help other communities under-
stand barriers and concerns related to implementation, dur-
ing and post-pandemic. This study aimed to (a) examine 
rates of telemedicine use among rural providers, (b) deter-
mine whether changes in telehealth use in this group were 
associated with provider confidence and perceived useful-
ness of technology, (c) compare these providers’ percep-
tions of the “usefulness” of technology prior to and dur-
ing the COVID-19 pandemic, and (d) examine barriers to 
implementation and use of telehealth within a rural sample. 
It was hypothesized that providers would report a signifi-
cant increase in use of telehealth and increased beliefs that 
technology is useful during the pandemic compared to pre-
pandemic. In addition, it was expected that greater increases 
in telehealth use would be associated with greater perceived 
usefulness of technology.

Method

Six hundred eighty-six providers were invited to complete 
an anonymous survey via Google Forms © on March 30, 
2020, 10 days following administrative directives to can-
cel routine care appointments across the organization. 
Participants included 136 rural medical providers (19.8% 
response rate) working at a rural Pennsylvania teaching 
hospital and associated satellite clinics. Locations associ-
ated with the hospital and satellite clinics were non-urban 
areas, as defined by U.S. Health Resources and Services 
Administration. Respondents were asked whether they 
worked in a rural site, to further ensure that they worked 
with a rural population. All methods and procedures were 
approved by the organization’s institutional review board 
and human subjects committee. Prompts to complete the 
survey were sent 1 and 2 weeks later. The survey included 
questions about demographic information, previous expe-
rience using telehealth, and perceived changes in use 
of telehealth for patient care (percentage of patient vis-
its using telehealth before and after COVID-19). It also 
included the Perceived Usefulness of Technology Scale 
(Davis, 1989) and questions to identify barriers that pro-
hibited the use of telehealth.

Respondents completed the Perceived Usefulness of 
Technology Questionnaire (PUT; (Davis, 1989). The 
PUT is a six-item scale that examines respondents’ per-
ceived usefulness of technology. Respondents assess their 
beliefs about technology from 1 (Strongly disagree) to 
7 (strongly agree) for items like, “I feel that electronic 
devices enhance my effectiveness on the job,” and “Using 
electronic devices would improve my job performance.” 
This scale had good reliability, α = 0.95.

Respondents selected barriers to telehealth from a 
checklist of options generated from previous literature (Lin 
et al., 2018). Providers were also permitted to identify 
other barriers in an open-ended fashion.

A different survey had been sent to the same group of 
providers 18 months prior, examining medical providers 
perceived usefulness of technology and other use of tech-
nology (see Terry & Mathews, in press). Average PUT 
scores from that sample (N = 151, 24% response rate) were 
compared to those of the current sample.

Results

Respondents included 136 medical providers who were 
an average of 46.5 (SD = 11.2) years old, primarily female 
(52.2%), and identified as white (84.2%), followed by 
Asian (11.3%). Most medical providers indicated that they 
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were an MD or DO (58.1%) or a nurse practitioner (25%). 
The representation of medical providers who responded to 
the survey was similar to the overall organization (58.5% 
MD/DO). Providers were from a variety of different spe-
cialties and subspecialties including family and internal 
medicine (40.5%, n = 87), surgery (8.8%, n = 19), and radi-
ology (5.1%, n = 11). A total of 23 other specialties were 
identified and ranged from 0.5% of the sample to 4.2%. No 
resident physicians completed the survey. Most medical 
providers (86%) reported that they did not have experience 
using telehealth or virtual technology for patient encoun-
ters prior to the COVID-19 pandemic.

Providers reported that their use of telehealth care 
increased significantly following the pandemic, (t 
(132) = 11.56, p =  < 0.01). Specifically, providers reported 
that the percentage of their virtual encounters increased from 
an average of 1.82% (SD = 12.32) to 35.76% (SD = 34.73).

Correlational analyses were conducted to examine 
associations between provider confidence in their ability 
to appropriately use technology, usage of telehealth, and 
their overall perceived usefulness of technology. Results 
suggested that the change in use of telehealth was signifi-
cantly positively associated with providers’ confidence in 
their abilities (r = 0.34, p < 0.01). Confidence was also posi-
tively associated with perceived usefulness of technology, 

(r = 0.40, p < 0.01), such that those who were more confident 
in their abilities also believed that technology was more use-
ful in their professional lives. Finally, the belief that use 
of telehealth reduced the quality of patient care was nega-
tively associated with confidence in one’s ability (r =  − 0.25, 
p = 0.003) and their perceived usefulness of technology 
(r =  − 0.40, p < 0.001). See Table 1 for correlation matrix.

An independent-sample t-test was used to examine whether 
average PUT scores differed between the pre-pandemic 
and pandemic survey samples (M = 30.27, SD = 9.31 and 
M = 32.04, SD = 7.78, respectively). There was no significant 
difference in scores on the PUT before and after the pandemic, 
t(276) =  − 1.71, p = 0.09.

Finally, respondents endorsed barriers to providing tel-
ehealth care. Figure 1 includes a list of barriers. Nearly three 
quarters of medical providers indicated that patients’ need 
for a physical examination interfered with their use of tel-
ehealth. Other common barriers endorsed included a lack 
of technological literacy (72.6%), patients’ lack of Internet 
access (65.9%), and patient complexity.

Discussion

Prior to the current COVID-19 pandemic, an estimated 15% 
of family physicians across the United States were using 
telehealth in their everyday practice (Moore et al., 2017). 
Findings from our study suggest significant increase (34%) 
in use during COVID-19 among rural medical professionals 
of varying specialties in a northeastern medical organization. 
Healthcare providers who were more confident with using 
telehealth services also found it to be more useful, whereas 
providers who associated telehealth with reduced quality 
of care tended to find it less useful. Interestingly, the over-
all perceived usefulness of telehealth did not significantly 

Table 1   Correlations of study variables (N = 136)

* Correlation is significant at the < .01 level

Variable 1 2 3 4

1. % Change in telehealth use ___
2. Usefulness of technology (PUT) 0.13 ___
3. Confidence in telehealth abilities 0.34* 0.27* ___
4. Negative belief about telehealth 0.02  − 0.40*  − 0.25* ___

Fig. 1   Barriers to use of tel-
ehealth
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change pre- and post-COVID. Furthermore, surveyed pro-
viders most frequently cited the need for physical exams, 
concerns about patients’ technological literacy, and/or prob-
lems with connectivity as barriers to telehealth. While the 
hypotheses of our study were partially supported, our gen-
eral findings are consistent with other studies (Smith et al., 
2020). That is, providers did report a greater utilization of 
telehealth care, and those that did also reported greater con-
fidence in their abilities to use it.

It is not surprising that the use of telehealth has increased 
significantly since the onset of the pandemic, especially con-
sidering the difficulties of clinical access and financial impli-
cations (Farooq & Ali, 2020). However, it is notable that the 
sample had limited experience using telehealth with patients 
prior to the pandemic, and those that were more confident 
in their abilities also reported greater use of telehealth in 
their practice. Previous studies have suggested that less 
than 1% of people in rural settings had experience using 
telehealth (Smith et al., 2020), although rural physicians are 
more likely to have used telehealth than urban counterparts 
(Jetty et al., 2017). It will be of interest to monitor long-
term changes in telehealth utilization, even after the intense 
demand associated with the pandemic has receded.

The association between self-confidence or efficacy and 
telehealth use may be important for several reasons. Self-
efficacy is ones’ belief that s/he can succeed in a task, such as 
using a new telehealth platform for patient care. According to 
Social Cognitive Theory (Bandura, 1978), those with greater 
self-efficacy are more likely to approach challenges and com-
plete them. Devising ways to increase self-confidence and 
efficacy for use of telehealth among providers might be an 
additional way to increase telehealth use. Given the corre-
lational nature of this study, it is impossible to determine 
whether exposure to telehealth increased providers’ confi-
dence. For example, if certain departments were able to eas-
ily access and implement telehealth compared to others (i.e., 
dermatology versus emergency room), increased exposure 
to telehealth may have increased providers’ self-efficacy. In 
addition, it may also be the case that providers who enjoy use 
of telehealth and/or believe it is more valuable may be report-
ing greater use. Future research might examine whether, con-
sistent with this theory, greater self-efficacy results in greater 
usage of telehealth, or whether confidence increases due to 
the increased use of telehealth platforms. Designing stud-
ies to examine temporal relationships may aid administra-
tors who need to rapidly disseminate and implement changes 
within organizations.

The concept of telehealth is not a novel one. Telehealth 
has been utilized since the early 2000s when various gov-
ernment agencies sought its use in disaster/emergency situ-
ations (Smith et al., 2020). It has been identified as a viable 
means of providing physically distanced access to medical 
care, which is crucial in limiting the spread of COVID-19. 

However, until this current public health emergency, the 
uptake of telemedicine in everyday practice has been slow 
(Smith et al., 2020). Studies have demonstrated that a lack 
of clinician understanding and acceptance is a key factor in 
the limited everyday use of telehealth (Wade et al., 2014). 
Furthermore, prior to COVID-19, many healthcare provid-
ers have had limited exposure to telehealth and do not feel 
comfortable with it (Ayatollahi et al., 2015).

Researchers have identified significant barriers to work-
flow of providers using video and mobile health. Previously, 
barriers related to using video have been synthesized into 
three primary categories: (1) personal barriers, (2) clinical 
workflow and technology barriers, and (3) licensure, creden-
tialing and reimbursement (Cowan et al., 2019). Examples 
of personal barriers might include concerns about being able 
to adequately establish rapport with patients or assess for 
non-verbal signs of psychiatric illness. This might be han-
dled by training providers, allowing providers to observe 
others using this technology. For those using mobile health 
technology, one review identified eight social and organiza-
tional factors that impacted adoption of technology. These 
included workflow-related, patient-related, policy and regu-
lations, culture/attitude or social influence, monetary factors, 
evidence-base, awareness, and user engagement (Jacob et al., 
2020). Obstacles identified from this study highlight addi-
tional provider concerns about patient-based limitations, in 
addition to those previously identified (i.e., insurance).

Future research in rural health settings might explore 
other salient barriers related to dissemination of telehealth 
services. These studies might also include barriers reported 
by relevant support staff, like nurses or administrative staff. 
Understanding and identifying ways in which telehealth can 
be disseminated effectively and efficiently aligns with pro-
tective health behaviors (i.e., physical distancing). Given 
the increased use of telehealth in medicine, understanding 
the perceived advantages and disadvantages might provide 
clues to how organizations might better implement and use 
technology. As these barriers are further identified, and the 
specific impacts of these barriers are assessed, organizations 
could ultimately consider changes in policy and practices.

There were several limitations in this study. Findings from 
this study may not apply to other geographical areas, espe-
cially as the technological landscape shifts with availabil-
ity of resources and escalation of disease. Future research 
with more representative samples might examine whether 
specialties that were already using telehealth (i.e., neurol-
ogy, telepsych) had different experiences and perceptions of 
usefulness of technology. As noted, this study did not include 
support staff like nurses, who may be integral to “rooming” 
patients as they wait online for their medical provider.

Response rates to this survey were relatively low, and there 
was no way to connect responses from the pre-pandemic sur-
vey. In other words, although the survey was sent to the same 
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provider group, it is possible that a different set of providers 
within the group responded and may have included those that 
were differentially impacted by the pandemic. In addition, 
given that this was on online survey, those with more positive 
experiences and greater technological self-efficacy may have 
been more inclined to respond.
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