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Abstract

Background—Access to specialized medical care is often limited in rural emergency
departments. Specialist consultation through telemedicine services could help increase access in
low-resource areas.

Introduction—The objective of this study was to better understand providers’ perceptions of the
anticipated impact of telemedicine in rural Midwestern emergency departments. The secondary
objective was to understand differences in the perception of rural and academic providers in their
views of the utility of telemedicine.

Methods—We conducted a survey of medical providers including physicians, physician
assistants, and nurse practitioners at five rural Midwestern critical access hospitals and within six
departments at a university medical center in the same region. The survey addressed opinions on
telemedicine including how often it would be used and the potential to improve patient care and
reduce transfers.

Results—Specialties of high perceived utility to rural providers include psychiatry, cardiology,
and neurology, while academic providers viewed services in psychiatry, pediatric critical care, and
neurology to be of most potential value. Academic and rural providers have differing opinions on
the anticipated frequency of telemedicine use (p<0.001) and prevention of inter-hospital transfers
(p=0.023). There were significant differences in perceived value by specialty.

Conclusion—There is a high demand for telemedicine consultation services in rural Midwestern
hospitals, particularly in psychiatry, cardiology, and neurology. Overall, academic providers view
telemedicine services as more valuable within their specialty than do rural providers. Further
research should be done to investigate individualization of telehealth services based on regional
needs and how disparate opinions predict telemedicine utilization.
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INTRODUCTION

Rural Americans comprise approximately 20% of the US population, often live in sparsely
populated areas, and face a multitude of healthcare disparities. 1 Residents of rural areas
tend to face more comorbidities than their urban and suburban counterparts due to a variety
of socioeconomic and geographic factors, with high levels of chronic disease burden and
higher mortality. 23 Lack of access to local medical providers and facilities is cited as one
of the core reasons leading to healthcare underutilization and poor health outcomes in this
population. 4 ® Subspecialty medical care is becoming increasingly sparse within rural
communities, resulting in a lack of available consultants for rural providers and discontinuity
of care for patients with specialized medical needs. & 7

One proposed solution to help minimize these gaps in rural healthcare access is through
telemedicine services, which involves the use of audio/visual technologies to allow providers
to engage in video consultations, exchange images, and monitor patients from a remote
location. & @ Implementation of telemedicine services helps facilitate communication
between providers and can allow for more access to general and subspecialized care for rural
patients. 10 The use of telemedicine has been established in many specialties and has shown
benefit in areas such as emergency medicine, psychiatry, neurology, intensive care medicing,
and pediatrics. & 11715 The benefits of telemedicine use within these specialties include
decreased mortality, decreased hospital length of stay, higher adherence to recommended
care, cost-effectiveness, and high patient and provider satisfaction. 15-20

One area in which telemedicine services could enhance care is within rural emergency
departments (EDs). In many low population density states, such as those in the Midwest,
patients may live hours away from the nearest tertiary medical center and associated
specialty services. With a wide variety of presenting illness, frequently understaffed EDs,
finite resources and limited access to specialty consultations, telemedicine has been
proposed to aid in delivering more advanced medical care to these areas. 21 22 Reports have
shown that EDs utilizing telemedicine services are often able to reduce patient transfers and
associated costs while expediting necessary ones, allow for more frequent local treatment of
specialized conditions, and provide high quality care. 8 21, 23-26

In 2016, 48% of EDs in the United States received telemedicine services in some capacity
21 with one report demonstrating that telemedicine consultation is requested for
approximately 3.5% of ED visits within telemedicine-capable hospitals. Two recent studies
described that telemedicine consults are most frequently requested for cardiovascular and
cerebrovascular disease, mental health illness, trauma-related illness, and pediatrics, but
consultation is only applied in a minority of ED encounters in telemedicine-capable
facilities, usually within the context of a pilot study. 27-29 Despite numerous reported
benefits and apparent perceived utility, significant barriers to use exist.
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The objective of our study is to better understand the role of telehealth in a rural state by
determining which specialty consult services would be of most perceived benefit to rural ED
providers. A secondary aim of this study seeks to determine how opinions regarding the
utility of telemedicine compare between academic and rural providers, as telemedicine
services are largely developed by tertiary practices.

MATERIALS AND METHODS
Study Design and Setting

Participants

This study was a cross-sectional survey of health care providers at critical access hospitals
and an academic medical center in a single, rural Midwestern state between January and
October 2018. Sites were selected that were within 200 miles of the regional academic
medical center. The study was determined not to be human subjects research by the local
institutional review board, and the study is reported according to Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) Statement for cross-
sectional studies.30

Health care providers, including physicians, advanced practice providers (APPS) (i.e.
physician assistants and nurse practitioners), and podiatrists at six critical access hospitals
were eligible to participate. Participants were categorized into three groups for survey
purposes: physicians (MD/DOQ), advanced practice providers (PA/ARNP), and Other
(includes those that did not indicate their clinical role). Providers were recruited from all
specialties at critical access hospitals. Participants were identified at critical access hospitals
by contacting the medical staff coordinator at each location to arrange survey distribution at
staff meetings. In two instances, in-person survey distribution could not be accommodated,
and surveys were sent to medical staff coordinator by email who then distributed the survey
in person to interested participants. Surveys were then returned by mail. Faculty and resident
physicians at the academic medical center were eligible to participate. Participants at the
academic medical center were identified by contacting a faculty member within the
department to coordinate in-person survey distribution. In two instances, in-person
distribution could not be accommodated, and surveys were distributed and returned by e-
mail.

Data Collected

Participants completed an anonymous, deidentified paper survey, administered and collected
by a trained research assistant at the in-person visits. For the two critical access hospitals
that could not accommodate in-person visits, surveys were sent electronically to the hospital
contact and were printed on paper for providers to fill out on their own. Demographic
information, including clinical role (e.g. nurse practitioner, physician) and specialty area,
were self-reported by participants. All participants were asked about their perceptions of
telemedicine among three domains: (1) impact on patient care, (2) frequency of telemedicine
use, and (3) prevention of inter-hospital transfers. Responses were recorded using a 10-cm
visual analog scale, and data are reported in millimeters. Separate survey forms were
provided to participants based on practice setting (Table 1). Providers at critical access
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hospitals were asked about their perceptions of telemedicine for patients presenting in a
variety of specialty areas (Table S1). Providers at the academic medical center were given a
similar survey with a 10-cm visual analog scale and identical language to the rural hospital
survey. However, questions on the academic survey pertained only to the specialty of the
responding provider. No compensation or incentives were provided for survey completion
and participants were unaware of study hypotheses. Survey responses from the critical
access hospitals and academic departments, except for neurology and psychiatry, were
anonymous and protected. Within the academic departments of neurology and psychiatry,
surveys were emailed from respondents directly back to the trained research assistant, and
therefore were not anonymous. Surveys were printed without identifying features, measured
manually, and entered into an electronic database by a trained research assistant.

Data Analysis

RESULTS

Descriptive, univariate statistics were used to summarize the provider responses by
frequency and median with interquartile range as appropriate. The Mann-Whitney U Test
and Kruskal Wallis Test were used to test the hypothesis that responses differed by provider
type, provider specialty, and practice setting. Surveys with missing data were included in the
final analysis only for questions with complete responses (i.e. missing data were excluded
without imputation and complete case analysis was performed for each question). Analysis
was conducted using SAS version 9.4 (SAS Institute, Cary, NC).

Participant Characteristics

Of the 92 eligible participants approached for the study, 90 completed the survey (98%
participation). Most participants were physicians (75.6%), and the most common specialty
was family medicine (27.8%) with a similar number of overall participants in rural and
academic settings (Table 2).

Perceptions of Telemedicine among Critical Access Hospital Providers

Of the 44 critical access hospital provider surveys across all specialties/patient types,
providers assigned an intermediate value to the impact of telemedicine on patient care (51
mm, IQR: 20 — 76). Providers assigned a lower value to the perceived frequency of
telemedicine use (28mm, IQR 9 — 57) and for the probability of preventing inter-hospital
transfer (17 mm, IQR 3 — 42). There were no observed differences in perception of
telemedicine by the provider’s specialty or the type of provider (Supplemental Tables S2 and
S3) in any of the three domains.

Perceptions of telemedicine varied by participant specialty (p<0.001) for each of the three
survey domains (i.e. impact on patient care, frequency of use, and prevention of inter-
hospital transfer) (Figure 1). Psychiatry patients were consistently perceived to be most
impacted by telemedicine (median 88 mm [IQR 78 — 94]), to be likely to utilize
telemedicine frequently (median 75 mm [IQR: 53 — 90]), and to prevent the most inter-
hospital transfers (median 50 mm [24— 73]). Neurosurgery and ophthalmology were areas
where telemedicine was perceived as least likely to impact patient care. Further,
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neurosurgery was perceived to be the patient population with the least frequent use of
telemedicine, and dermatology, pharmacy (clinical support and remote review), and
dentistry/oral surgery, were thought to be patient areas with the least number of inter-facility
transfers potentially preventable by telemedicine.

Perceptions of Telemedicine among Academic Medical Center Providers

The academic medical center providers (n=46) provided responses only for their own
specialties. Overall, academic medical providers responded telemedicine would have
improvement on patient care (median 67 mm [IQR: 45 — 77]), would be used with frequency
(median 59 mm [IQR: 32 — 76]), and would prevent a modest amount of inter-hospital
transfers (median 32 mm [IQR: 18 — 48]).

Perceptions of telemedicine varied by specialty for importance for patient care (p=0.003)
and the frequency of telemedicine use (p=0.007) (Figure 2). However, there were no
differences by specialty on the role of telemedicine to prevent inter-hospital transfer
(p=0.102).

Comparison of Telemedicine Perceptions between Rural and Academic Providers

Overall, perceptions of the impact/importance of telemedicine for patient care was not
different between rural and academic providers (p=0.464) (Table 3). However, academic
providers responded that they felt telemedicine would be used with more frequency than
rural providers (59 mm vs. 32 mm, p<0.001). Further, academic providers perceived the role
of telemedicine in preventing inter-hospital transfer to be greater than rural providers
perceived (32 mm v. 21 mm, p=0.023). There was also discordance in telemedicine
perceptions between academic and rural providers in some specialties, especially pediatric
critical care patients.

DISCUSSION

Telemedicine consultation can enhance patient care across multiple specialties, and this
study highlights the need for targeted telemedicine consultation services within rural
facilities. Our data suggest that perceived utility for telemedicine services is high among
rural physicians, which is consistent with previous literature describing the positive
perceptions of telemedicine and benefits to patient care. 8 11. 13 However, utilization of
telemedicine services is variable within U.S emergency departments. 27: 28 Interestingly,
despite abundant literature on the impact and utility of telehealth solutions in rural hospitals,
this is the first report of a rural provider-focused needs assessment to predict the use and
impact of emergency telehealth services.

Our data suggest that the greatest value use case for telemedicine services among rural
providers is within the fields of psychiatry, cardiology, and neurology. This finding is
consistent with previous studies and is likely reflective of disease prevalence, resource
availability, and time sensitivity of emergency conditions within these specialties.

21,29, 31-33 mportantly, these data are reflective of regional need, and these trends are likely
to vary by geographic location, so user-directed needs assessments are a useful tool to
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predict the benefit of specific consultation services at a given facility. It is not a “one size fits
all” scenario.

Like rural providers, academic providers also report high perceived utility for telemedicine
services within rural hospitals, particularly within psychiatry, neurology, and pediatric
critical care. Interestingly, academic providers tend to assign higher perceived value to
telemedicine services within their specialty on average than do their rural counterparts,
which raises the question: why are telemedicine services valued more highly by academic
providers? Could this differential between academic and rural providers explain lower than
expected telemedicine utilization among rural hospitals?

First, we will address the disparity that exists between rural and academic providers, which
we will refer to as “tertiary bias”— the tendency of providers to overvalue consultation
services within their specialty. This study demonstrates that academic providers believe
telemedicine services would be used with more frequency and prevent fewer inter-hospital
transfers than do rural providers, implying that they feel optimal care within their specialty
is delivered by specialists at a large, academic medical center. Academic physicians are
often specialized and may practice among experts within the field— their knowledge and
experience offered could certainly benefit patients outside their network through the reach of
telemedicine. However, academic providers may underestimate rural provider capability and
independence, or they may overestimate the need for specialized consultation in some rural
areas. Prior reports demonstrate that rural providers only use telemedicine for particularly
rare or difficult cases 34, and it has been shown in previous studies that telemedicine does
not always improve or expedite care among some commonly encountered illnesses.3°
Therefore, academic providers may overestimate their importance and use in many rural ED
cases. Since telemedicine research and program design are heavily focused on the opinions
of academic clinicians, this incongruity poses a potential issue. If design of telemedicine
service bundles is heavily influenced by the academic perspective, they may be designed
with excessive or redundant services that rural providers find unnecessary. Although limited
data exists on long term viability of telemedicine pilot programs, one study demonstrated
that only about 25% of one pilot program cohort were sustainable in the long term and cites
low demand as a main barrier to sustainability 36. Increasing demand involves developing an
understanding of rural provider needs and tailoring services accordingly. Our data shows that
academic physicians may not inherently understand the needs of rural facilities but can
better appreciate them through pre-pilot needs assessments. Telemedicine programs should
be developed with the customer in mind to ensure services most perceived as valuable are
offered to the receiving facilities. Tertiary bias likely leads to delivery of inessential
consultation services and therefore plays a role in variable telemedicine utilization.
However, rural providers still have a positive perception of telemedicine despite differential
opinion, so tertiary bias is unlikely to be the sole explanation for inconsistent use. So, what
other factors might be involved in telemedicine utilization? Past studies have suggested that
low perceived value of telemedicine services can lower utilization rates. 34 Since our current
data contrarily suggests a very high perceived value among rural providers, a more
appropriate supposition may instead be that rural providers have low perceived use despite
high perceived value. Factors affecting perceived use likely include appropriateness of the
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service, cost, and an understanding of system capabilities, and if these features are not
optimized, facilities may decide not to purchase a service despite obvious utility.

The first element to be considered regarding perceived use is appropriateness of the service,
which as described above should address the needs of each individual facility. Another
element in determining feasibility of telemedicine use is cost. Small hospitals may not have
the independent funding to support implementation of expensive telemedicine programs, and
reimbursement varies by state. 37-39 Although reimbursement rates are beginning to
increase, they are still lower for telemedicine services than for in-person visits, making wide
adoption of telemedicine practice difficult. 40 Some payment models are beginning to
incentivize telemedicine use 38, which if widely adopted, could help increase utilization and
decrease financial barriers encountered by small hospitals, but that is not yet common
practice. Cost of telemedicine bundles is likely driven up by inclusion of redundant services,
which is influenced by tertiary bias. Therefore, universal use of needs assessments may also
help reduce cost by identifying nonessential services and decreasing expenditures in these
areas. Telemedicine distributors that understand the individual needs of their customers will
be able to provide services of both high perceived value and high perceived use, leading to
increased utilization of telemedicine services in rural facilities. One additional factor that
may contribute to low perceived use within rural hospitals is simply an incomplete
understanding of telemedicine capabilities. One data point that highlights this involves the
perceived value of pediatric critical care. Academic providers assign higher perceived value
to pediatric critical care services than do rural providers despite recent literature stating that
community providers feel ill-equipped to deal with the majority of pediatric emergencies 1.
Studies have shown pediatric emergency telemedicine to be an effective tool in assisting
with triage and care, and expediting transfer to capable facilities 42 43, so it is surprising that
rural providers did not assign a very high value to this service. This finding may reflect a
limited understanding of the telemedicine system capabilities, and efforts should be made to
provide adequate education on the potential use of each specialty service as part of the
marketing agenda.

One potential limitation in this survey is that data was collected from a predominantly rural
geographic region of which all participating hospitals were within a 200-mile radius, and
therefore findings may not be generalizable to other populations. In addition, sample sizes
for academic provider specialties were small, which could have concealed potentially
significant findings within certain specialties. Although specialty specific opinions may not
be generalizable, our objective was to identify general differences in rural and academic
opinion, so this limitation is unlikely to influence the overarching findings of this study.
Additionally, while most surveys were administered in person, surveys were administered
electronically at two rural hospitals and within one academic specialty, which eliminated
potential for in-person questions and clarification. Since email respondents made up only a
small fraction of the total participants, any affect this had on provider response would also
be unlikely to affect overall conclusions. Lastly, our survey tool did not assess participant
baseline understanding of telemedicine services.

Both rural and academic providers indicate a high perceived utility for telemedicine
consultation services within rural hospitals despite variable utilization. On average,
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academic providers seem to value telemedicine services within their specialty more highly
than their rural counterparts. Academic providers do not inherently understand the needs of
rural facilities, and tertiary bias may lead to excessive standardization and inclusion of
unnecessary services during telemedicine program design, which could indirectly drive cost
and decrease perceived use among rural providers. Routine use of needs assessments prior to
telemedicine pilot programs would shift focus to meet the needs of rural provides, which
may help minimize tertiary bias, decrease cost, and possibly increase utilization among rural
hospitals. Overall, increasing access to telemedicine services through user-directed needs
assessments can help increase access to specialized care and reduce healthcare disparities
among rural populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Critical access hospital providers’ perceptions of telemedicine by specialty/patient type.

25 50 75 100
Magnitude of Transfers Prevented

Telemed J E Health. Author manuscript; available in PMC 2021 July 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Oest et al.

Patient Type

Pediatric Critical Car

Patient Type

Telemedicine Impact on Patient Care on Specialty Type

Emergency Medicine - Academic =

Emergency icine - C ity =4
Neurology - Academic =}

Neurology - Non-stroke Community =

Neurology - Stroke Community =
A ic =

ey =
gery - C ity =

Opthalmology - Academic =}

[o] -C ity =

y
Pediatric Critical Care - Academic =

-Ci ity =

gency
Psychiatry - Academic =
Psychiatry - Community =}

— .

—a—

0

T T T 1
25 50 75 100

Likelihood of Impact

Frequency of Telemedicine Use

Emergency Medicine - Academic = H— ] *
goncy idine i —
Neurology - Academic =1
gy - Non-stroke Ci ity =1 —_—
gy - Stroke C ity =
gery - A ic -1
gery - C ity =
Opthalmology - Academic = —— ] *
0 -C ity =
Pediatric Critical Care - Academic = —— sk k
Pediatric Critical Care/Emergency icine - C ity =1
Psychiatry - Academic = -
Psychiatry - Community = L ]
T T T 1
0 25 50 75 100

Frequency of TM Use

Inter-hospital Transfers Prevented by Telemedicine

E Medicine - C P

Neurology - Academic =}

o :l**

—_— =

Neurology - Non-stroke C ity =1

Neurology - Stroke C ity =1

§ Neurosurgery - Academic =

E gery - C ity =1

E Opthalmology - Academic =}

o] -C ity =

Pediatric Critical Care - Academic =

Pediatric Critical C gency -C ity =1

Psychiatry - A ic =1

Psychiatry - Community =

Legend 0
- Community

Academic

Fig. 2.

T T T 1
25 50 75 100

Magnitude of Transfers Prevented

Page 12

Comparison of academic and community providers’ perceptions of telemedicine among
academic medical center providers. *p <0.05, **p < 0.01, ***p < 0.001.
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Table 1.

Survey Questions with Response Categories.

Page 13

Survey Question

Response Options (Visual Analog Scale)

Critical Access Hospital Providers (for each specialty/patient type)

Please indicate the degree to which the following telehealth services would improve
patient care in your facility. If this is a service already offered at your facility, please
indicate the degree to which you feel the service improves patient care.

Not at all Likely (0 mm) <—— Very Likely (100
mm)

Please indicate how often you feel you would use the following telehealth services:

Never (0 mm) <——> Always (100 mm)

Please indicate how many inter-hospital transfers you feel the following telehealth
services would prevent:

No Transfers (0 mm) «<——> All Transfers (100 mm)

Academic Medical Center Providers (for the provider’s specialty only)

Please indicate the degree to which telehealth services within your specialty would
improve patient care. If this is a service already offered at your facility, please indicate
the degree to which you feel the service improves patient care.

No Improvement (0 mm) <——> Complete
Improvement (100 mm)

If telehealth services within your specialty were offered at UIHC, how often do you feel
you would be consulted for these services?

None of the qualifying patients (0 mm) <— All
qualifying patients (100 mm)

Please indicate how many inter-hospital transfers you feel telehealth services within
your specialty would prevent:

No Transfers (0 mm) <—— All Transfers (100 mm)
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Participant Demographics.

Table 2.

N (N=90) % Community n=44 % Academic n=46 %
Type of Provider
Advanced Practice Provider (PA or APRN) | 19 21.1% | 18 409% | 1 2.2%
Physician (M.D. or D.O.) 68 75.6% | 23 52.3% | 45 97.8%
Other or Missing 3 3.3% 3 6.8% 0 0%
Specialty *
Emergency Medicine 16 178% | 7 15.9% | 9 19.6%
Family Medicine 25 27.8% | 25 56.8% | 0 0%
Neurology 10 11.1% | O 0% 10 21.7%
Neurosurgery 5 5.6% 0 0% 5 10.9%
Orthopedics 1 1.1% 1 2.3% 0%
Ophthalmology 10 111% | O 0% 10 21.7%
Pediatric Critical Care 9 10.0% | O 0% 9 19.6%
Podiatry 1 1.1% 1 2.3% 0 0%
Psychiatry 3 3.3% 0 0% 3 6.5%
Surgery 1 1.1% 1 2.3% 0 0%
Obstetrics and Gynecology 3 3.3% 3 6.8% 0 0%
Hospitalist 3 3.3% 3 6.8% 0 0%
None Specified 6 6.7% 6 136% | O 0%

*
Totals more than survey sample, as some providers have greater than one specialty
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Table 3.

Comparison of Telemedicine Perceptions between CAH providers and academic medical center providers by
patient type.

Impact on Patient Care Frequency of TM Use Prevented Inter-Hospital Transfers
CAH Academic p- CAH Academic p-value CAH Academic p-
Median Median value Median Median Median Median value
(IQR) (IQR) (IQR) (IQR) (IQR) (IQR)
Overall 61.0(23.0 | 67.0(45.0— | 0.464 | 32.0(80- | 59.0(320- | <0.001 | 59.0(32.0 | 32.5(18.0- 0.023
-82.0) 77.0) 63.0) 76.0) —-76.0) 48.0)
Patient Type
Emergency 49.0 (17.0 | 49.0(48.0- | 0.820 | 21.5(45- | 45.0(43.0- 0.039 28.0(6.0— | 40.0(32.0- 0.448
Medicine —-84.0) 67.0) 50.0) 71.0) 50.0) 45.0)
Neurology 65.5(51.0 | 78.0(66.0— | 0.045 | 37.0(17.0 | 57.7(20.0- 0.247 25.5(11.0 | 38.0(25.0- 0.197
(Stroke and Non- —-76.0) 88.0) -60.3) 80.0) —46.0) 53.0)
Stroke)
Neurosurgery 29.0 (10.0 18.0 (4.0 - 0.319 | 17.0(4.0- 16.0 (8.5- 0.911 10.5 (3.0 - 8.0 (4.0- 0.743
—-55.0) 21.0) 48.0) 38.5) 31.0) 10.0)
26.0(16.0 | 45.0(28.0— | 0.285 | 22.0(3.0- | 37.5(30.0- 0.048 8.0(3.0- 37.0 (20.0 - 0.007
Ophthalmology —-60.0) 70.0) 50.0) 59.0) 27.0) 52.0)
Pediatric 55.0(22.0 | 76.0(64.0— | 0.041 | 28.0(45- | 76.0(720- | <0.001 | 15.0(40- | 21.0(18.0- 0.090
Critical Care —74.0) 81.0) 60.5) 90.0) 32.0) 48.0)
Psychiatry 88.0(78.0 | 76.0(70.0— | 0.161 | 75.5(535 | 86.0(60.0- 0.384 50.0 (24.0 | 25.0(12.0- 0.436
—-94.0) 82.0) —-90.5) 98.0) -73.0) 69.0)

1duosnuey Joyiny 1duosnuen Joyiny

1duosnuen Joyiny

In this table, CAH overall median(IQR) contains responses only for the six specialties provided by academic providers.
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