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Abstract

Background: The COVID-19 pandemic triggered policy changes in 2020 that allowed insurance companies to reimburse
telehealth services, leading to increased telehealth use, especially in rural and underserved areas. However, with many emergency
rules ending in 2022, patients and health care providers face potential challengesin accessing these services.

Objective: This study analyzed telehealth use across speciaties in Arkansas before and after the pandemic (2017-2022) using
data from electronic medical records from the University of Arkansas for Medical Sciences Medical Center. We explored trends
ininsurance coverage for telehealth visits and devel oped metricsto compare the performance of telehealth versusin-person visits
across various specialties. The resultsinform insurance coverage decisions for telehealth services.

Methods: We used pre- and postpandemic data to determine the impacts of the COVID-19 pandemic and changes in
reimbursement policies on telehealth visits. We proposed a framework to cal culate 3 appointment metrics: indirect waiting time,
direct waiting time, and appointment length. Statistical analysis tools were used to compare the performance of telehealth and
in-person visits across the following specialties: obstetrics and gynecology, psychiatry, family medicine, gerontology, internal
medicine, neurology, and neurosurgery. We used data from approximately 4 million in-person visits and 300,000 tel ehealth visits
collected from 2017 to 2022.

Results. Our analysis revealed a statistically significant increase in telehealth visits across all specialties (P<.001), showing an
89% increase from 51,589 visitsin 2019 to 97,461 visitsin 2020, followed by a 21% increase to 117,730 visitsin 2021. Around
92.57% (134,221/145,001) of telehealth patients from 2020 to 2022 were covered by Medicare, Blue Cross and Blue Shield,
commercial and managed care, Medicaid, and Medicare Managed Care. In-person visits covered by Medicare and Medicaid
decreased by 15%, from 313,196 in 2019 to 264,696 in 2022. During 2020 to 2022, about 22.84% (33,123/145,001) of total
telehealth visits during this period were covered by Medicare and 53.58% (86,317/161,092) were in psychiatry, obstetrics and
gynecology, and family medicine. We noticed a statistically significant decrease (P<.001) in the average indirect waiting time for
telehealth visits, from 48.4 to 27.7 days, and a statistically significant reduction in appointment length, from 93.2 minutesin 2020
t0 39.59 minutesin 2022. Theindirect waiting timefor psychiatry telehealth visits was almost 50% shorter than that for in-person
visits. These findings highlight the potential benefits of telehealth in providing access to health care, particularly for patients
needing psychiatric care.
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Conclusions:
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Reverting to prepandemic regulations could negatively affect Arkansas, where many live in underserved aress.

Our analysis shows that telehealth use remained stable beyond 2020, with psychiatry visits continuing to grow. These findings
may guide insurance and policy decisionsin Arkansas and other regions facing similar access challenges.

(J Med Internet Res 2024;26:e49190) doi: 10.2196/49190
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Introduction

Background

Since 2020, there has been a significant increase in the use of
telehealth services in the United States due to the COVID-19
pandemic, which was declared a public health emergency [1-4].
Telehealth visits have become an essential means of providing
patients with access to care while reducing the risk of exposure
for both patients and health care providers [5,6]. In response,
the Health and Human Services Office for Civil Rights relaxed
certain regulations, making it easier to provide health services
via remote communication technology [7,8]. The Affordable
Care Act aso dlowed Medicare and Medicaid to cover and
reimburse the use of certain telehealth services, which further
increased their use. In addition, the rapid growth of
telecommunication technologies in recent years has facilitated
the delivery of care viatelehealth [9].

However, with the end of many emergency rulesin 2022, federal
government offices and private insurance companies are
changing their reimbursement policies [10-12]. Thus, patients
and health care providers are concerned about losing access to
telehealth [13,14]. Therollback of COVID-19 waivers, coverage
and payment policies, lack of insurer coverage of telehealth
visits, and low or no reimbursement are among the top barriers
to using teleheath, according to a recent survey of 1545
physicians by the American Medical Association [15].
Nevertheless, studies have shown that patients and health care
providersarewilling to use tel ehedlth visits after the COVID-19
pandemic [16-19]. To evaluate the trends in telehealth use in
Arkansas from 2017 to 2022, we conducted a study using data
from the electronic medical records of the University of
Arkansasfor Medical SciencesMedica Center (UAMSHedlth),
anetwork of health care providers acrossthe state. Our analysis
reveal ed that there continuesto be astrong demand for telehealth
services for certain specialties, such as psychiatry, obstetrics
and gynecology (OB/GY N), and family medicine.

https://www.jmir.org/2024/1/e49190

Objectives

Our study aims to analyze trends in telehealth use across
specialties and insurance coverage before and after the
pandemic. The study also uses performance metrics, such as
indirect waiting time, direct waiting time, and appointment
length, to compare telehealth and in-person visits. We aim to
identify the most popular specialties among tel ehealth usersand
highlight observations about the performance of telehealth visits
within these specidlties. By doing so, we aim to provide
data-driven evidence of telehealth use in Arkansas that can be
used by insurance companies and policy makers to reevaluate
their telehealth reimbursement policies.

Methods

Study Design

We used the patient data collected from the Arkansas Clinical
Data Repository, which is maintained by the Department of
Biomedical Informatics in the College of Medicine at the
University of Arkansas for Medical Sciences (UAMS). We
conducted a time series comparative cross-sectional study to
investigate insurance coverage trends before and after the
pandemic for different specialties. We compared the
performance of telehealth and in-person visits and evaluated
telehealth performance over time for these specialties.

Setting

The Arkansas Clinical Data Repository collects demographic,
inpatient and outpatient health care use, and pharmacy
prescription—related datafrom el ectronic medical records. Figure
Lillustrates the number of patients and visitsfor al health care
speciaties from 2017 to 2022, including both telehealth and
in-person appointments. The data analyzed were collected from
patients residing in Arkansas and neighboring states who
scheduled appointments at UAMS Health. The data include
insurance coverage information for both in-person and telehedlth
visits and appointment time stamps, including appointment
creation day, appointment day, check-in and checkout times,
and roomed and visit end times.
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Figure 1. Number of patients and visits (2017-2022).
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We defined participants by indicating the inclusion and
exclusion criteria for insurance coverage and appointment
scheduling metrics. We have provided a detailed explanation
of how the study size was determined. In addition, we have
highlighted the outcomes and exposures for the analyses
(insurance coverage and appointment scheduling metrics).

Insurance Coverage

In our analyses, we excluded visits that do not have insurance
provider information. Table 1 summarizes the number and the

Table 1. Number and percentage of in-person and telehealth visits without

55.56% (347,386/625,295) visits of the observations, family
medicine accounts for 12.91% (80,722/625,295), radiation
oncology accounts for 11.94% (74,643/625,295), and 15.43%
(96,477/625,295) do not have any specialty information. Among
telehealth visitswithout insurance information, call center [20]
accounts for 67.68% (184,989/273,309) of the observations,
OB/GYN accountsfor 19.5% (53,292/273,309), and HealthNow
[21,22] accountsfor 9.64% (26,339/273,309). It should be noted
that patients are not billed for call center services.

insurance provider information.

Year In-person visits (n=625,295), n (%) Telehedlth visits (n=273,309), n (%)
2017 65,985 (8.5) 13,754 (79.45)
2018 83,074 (10.34) 24,746 (89.03)
2019 96,490 (11.68) 48,675 (94.35)
2020 79,594 (10.28) 57,944 (59.45)
2021 108,964 (11.48) 62,198 (52.83)
2022 191,188 (20.51) 65,992 (56.92)

Figures 2 and 3 present a breakdown of insurance coverage for
telehealth and in-person visitsfrom 2017 to 2022. Our analysis
excluded the following insurance providers. international,
prepay non-Arkansas resident, and worker’s compensation, as
these insurance providers cover only 0.36% (564/154,523) and
1.06% (46,894/4,435,674) of total telehealth and in-person
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visits, respectively. After preprocessing the data, we evaluated
the insurance coverage trends (our primary outcome) of
telehedth visits over time. Weidentified top insurance providers
for certain speciaties (our secondary outcome) based on the
number of telehealth visits over time (our exposures).
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Figure 2. Insurance coverage breakdown (2017-2022) for telehealth visits.
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Appointment Scheduling

The workflow diagram of appointment scheduling at UAMS
Health, whether for telehealth or in-person visits, is presented
in Figure 4. To evaluate the scheduling efficiency, we used 3
metrics. indirect waiting time, direct waiting time, and
appointment length. Indirect waiting time refers to the number

Figure 4. Workflow for both telehealth and in-person appointments.
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The process used to extract the data, build the dataset, and
calculate the scheduling metrics for our dataset is shown in
Figure 5. We established rules to identify errors and outliers
and removed visits with incomplete time stamps, errors, and
outliers. The first column of Figure 5 provides an overview of
the process for calculating the indirect waiting time metric. For
this metric, we excluded visits without an appointment creation
time and visits where the creation day is after the appointment
day. In cases where a patient created multiple appointments on

https://www.jmir.org/2024/1/e49190
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the same day, we only considered the earliest one. We also
identified appointmentswith an indirect waiting time >365 days
as outliers. Similar procedures were applied to calculate the
direct waiting time and appointment length metrics. The total
number of telehealth and in-person visits considered in each
step of this process are presented in Figure 5. Using the subset
of visits for each scheduling metric, we compared the
performance of telehealth and in-person visits (our primary
outcome) via different scheduling metrics (our exposures).
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Figure 5. Flow diagrams of data extraction and analysis for each scheduling metric. nj: number of in-person visits; n;: number of teleheath visits.

Indirect waiting time

Total number of visits created
between 2017 and 2022

n=116,976
n=1,100,946

Y

Step 1: consider visits
created between
2020 and 2022
n=107,040
n;=609,356

v

Step 2: exclude visits
without appointment
creation time
n=107,040
n;=609,356

'

Step 3: exclude multiple

same day for the same

visits created on the

patient
n=95,698
n;=543,200

|

if appointment creation

Step 4: exclude visits

day is greater than
appointment day
n=95,489
ni=541 ,159

!

Step 5: exclude visits
if indirect waiting time
is 2 365 days
n=95,304
n;=537,994

Direct waiting time

Appointment length

Total number of visits scheduled
between 2017 and 2022

n;=1,110,582

ng=116,468

h

Step

scheduled between
2020 and 2022

1: consider visits

n=107,023
n;=622,429

Step 2: exclude visits

without check-in time

and/or roomed time
n=95,211
n;=613,740

Step 2: exclude visits

without roomed time

and/or visit end time
n=92,802
n;=612,825

'

!

Step 3: consider only
outpatients
(check-in day =
checkout day)
n=72,928
n;=539,370

Step 3: consider only
outpatients
(check-in day =
checkout day)
n=92,656
ni=6‘12,560

|

|

Step 4: consider visits
if check-in time and
roomed time are on the
same day
n=72,915
n;=539,271

Step 4: consider visits
if roomed time and visit
end time are on the
same day
n=72,915
n;=539,271

|

l

Step 5: exclude visits
with negative direct
waiting time

nE72,714
n=523,733

Step 5: exclude visits
if appointment length
is £ 1 minute
n=42,995
n;=517,297

Data Analysis: Statistical Analysisfor Insurance

Coverage

To determine whether there is a statistically significant change
ininsurance coverage, we conducted additional hypothesistests.
An example hypothesis we tested is the following:

« Hg There is a difference between the mean number of
insurance-covered telehealth visits in 2019 and 2020.

We conducted similar hypothesis testing to compare insurance
coverage for telehealth visits during 2020 and 2021 as well as

2021 and 2022. The same set of hypothesistests was conducted
for in-person visits.

« Hg: There is no difference between the mean number of

insurance-covered telehealth visitsin 2019 and 2020.

https://www.jmir.org/2024/1/e49190
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We conducted tests to determine if the data are normally

distributed. We used the paired 2-tailed t test for normally
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distributed data and the Wilcoxon signed rank test for
nonnormally distributed data. The significance threshold (a) is
.05 [23,24]. First, we used a 2-tailed test to evaluate if the
population means are significantly different. For the case where
the null hypothesis was rejected, we conducted additional
1-tailed tests to determine whether the difference in meansis
>0.

Statistical Analysisfor Appointment Scheduling
Metrics

The objective of this analysis was to investigate whether there
is a statistically significant difference in performance metrics
between in-person and telehealth services from 2020 to 2022
and between consecutive years for telehealth (or in-person)
services. Astelehealth use differsamong specialties, we focused
on the specialties with the most telehealth visits during 2020 to
2022. We conducted several hypothesis testing using the
processed data. Here is an example of one of the hypotheses
tested for OB/GYN visits:

» Hgy: There is no difference between the means of direct
waiting time for in-person and telehealth OB/GY N visits
in 2020.

« Hg There is a difference between the means of direct
waiting time for in-person and telehealth OB/GY N visits
in 2020.

We performed similar hypothesis testing for indirect waiting
time, direct waiting time, and appointment length for the years
2021 and 2022. In addition, we compared the appointment
scheduling metricsfor teleheal th (in-person) visitsin consecutive
years and extended the hypothesis testing to other specialties.
Because our sample sizeislarge, we used a 2-tailed z test with
asignificance threshold (a) of .05 [23,24].

For those cases where the null hypothesis was rejected, we
conducted additional tests. We performed 1-tailed z tests to
determine whether the difference between the meansis >0.

Ethical Consider ations

Data collection was approved by the Institutional Review Board
of the UAMS (IRB 275271). The study was determined to not
be human participant research. The data were deidentified, and
there was no interaction with individuals.

Results

Trendsin Telehealth and In-Person Visits

Telehealth Visits

In Figure 6, we present data on the number of telehealth visits
at UAMS Hedth from 2017 to 2022, covering 7 different

https://www.jmir.org/2024/1/e49190
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speciaties (psychiatry, OB/GY N, family medicine, gerontology,
internal medicine, neurology, and neurosurgery) as well asthe
call center and HealthNow. Before 2020, telehealth services
were only used by OB/GYN patients due to the Antenatal and
Neonatal Guidelines, Education and Learning System
(ANGELS) program, which began in 2003 to provide
telemedicine consultations to pregnant women considered high
risk at the UAM S[25]. The number of OB/GYN visitsincreased
from 17,250 in 2017 to 26,381 in 2018. This corresponds to a
53% increase. However, this number decreased significantly in
2019. Between 2020 and 2022, these 7 specialties, along with
the call center and HealthNow, accounted for aimost 87.52%
(289,829/331,135) of al telehealth visits. Interestingly, the
corresponding number of in-person visitsfor these 7 speciaties
only represented about 21.95% (582,865/2,655,508) of thetotal
in-person visits.

In 2020, telehealth visits experienced a substantial increase in
response to the COVID-19 pandemic. Asshownin Figure 6, in
2021, the number of telehealth visits for family medicine went
from 3381 to 11,035, which correspondsto a 226.4% increase.
The number of neurology visits went from 3175 to 6062, a
90.9% increase, and the number of internal medicinevisitswent
from 1299 to 2407, an 85.3% increase. However, in 2022,
telehealth visits decreased for all specialties, except neurology,
with an accompanying rise in the use of the call center. This
trend is consistent with the national decrease in telehealth use,
possibly due to the decreasing number and severity of
COVID-19 cases [26].

In Figure 7, we provide a summary of the number of visits for
different appointment typesfor varioustelehealth visits. Notably,
except for psychiatry and OB/GYN, about 69.74%
(39,270/56,307) of telehealth visits across all specialties were
follow-up visits and phone conversations. The convenience of
telehealth for follow-up visitsis evident, asit saves patientsthe
time and effort required to travel to health care facilities [27].
In addition, several studies have suggested that phone visitsare
more convenient for patientswith inadequate broadband access
or technological illiteracy [28,29].

Regarding psychiatry visits, approximately 61.95%
(20,692/33,399) of visitsfocused on psychotherapy. Thisfinding
is consistent with other research that suggests telehealth visits
as an aternative to in-person psychiatry visits, particularly for
less common mental and physical health conditions [30,31].
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Figure 6. Number of visitsfor the selected health care specialties, call center and HealthNow (2017-2022) for telehealth visits. OB/GY N: obstetrician

and gynecologist.
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I n-Person Visits

Figure 8 provides the number of in-person visits at UAMS
Health for 7 different specialties between 2017 and 2022. In
2020, the number of in-person visits decreased for all services
except for family medicine. The low use of telehealth in family
medicine may be due to physicians lack of training [32,33].
The number of in-person visits for neurosurgery went from

Cengil et a

5605 in 2019 to 2184 in 2020. This corresponds to a 61%
decrease. During the same period, the number of psychiatry
visits went from 18,366 to 10,719, a 41.6% decrease, and the
number of gerontology visits went from 18,393 to 11,140, a
39.4% decrease. The decrease in neurosurgery in-person visits
resulted from the suspension of elective surgeries during the
COVID-19 pandemic [34,35].

Figure 8. Number of visits for the selected health care specialties, call center and HealthNow (2017-2022) for in-person visits. OB/GY N: obstetrician

and gynecologist.
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Because psychiatry visitsdo not require aphysical examination,
the decrease in the number of in-person visits observed is
expected [34,36,37]. Telehealth visitsare equivalent to in-person
visits in terms of diagnostic accuracy, treatment effectiveness,
quality of care, patient satisfaction, privacy, and confidentiality,
as per the American Psychiatric Association (APA) [38].
Furthermore, the decrease in in-person gerontology servicesis
likely dueto the high vulnerability of older adultsto COVID-19
infection [39].

In 2021, there was an increase in the number of in-person visits
for all specialtiesexcept neurosurgery. However, recent studies
suggest that most patients and health care providers preferred
telehealth neurosurgery visits and were satisfied with the
experience [34,40]. Overdl, in 2022, we noticed minimal
changes in the number of in-person visits, which indicates that
demand for servicesis stabilizing. However, there were fewer
total visits in 2022 compared to 2021, which included both

https://www.jmir.org/2024/1/e49190
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in-person and telehealth visits. In summary, our observations
suggest that patient visits shifted from in-person to telehealth
during 2020 and 2021 compared with 2017 to 2019, with the
exception of OB/GYN. When comparing 2022 to 2021, we
observed only dlight changes in the number of in-person and
telehealth visits.

Insurance Coverage

Most patients who used tel ehealth services during the period of
2020 to 2022 had their expenses covered by several insurance
providers, including Medicare, Blue Cross and Blue Shield,
commercial and managed care, Medicaid, and Medicare
Managed Care. Theseinsurance providers accounted for 92.9%
(134,221/144,437) of all telehealth visits during this time, as
shown in Figure 2. It isworth noting that most of the in-person
visits were also covered by these same insurance providers, as
depicted in Figure 3. Specifically, these insurance providers
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covered 91.8% (2,067,072/2,251,199) of all in-person visits
that occurred between 2020 and 2022.

The mean values, SDs, and sample sizes (presented as n) of
insurance-covered visits are indicated in Table 2. In addition,
theresult of the hypothesistests and the corresponding P values
are presented in Table 3. According to Table 3, theincrease in
insurance coverage for telehealth visits in 2020 compared to

Figure 3. Insurance coverage breakdown (2017-2022) for in-person visits.

Cengil et a

2019 and in 2021 compared to 2020 was statistically significant.
There were no statistically significant differences in insurance
coveragefor telehealth visitsduring 2021 and 2022. There were
no statistically significant differencesin insurance coveragefor
in-person visits during 2019 and 2020. However, the increase
in insurance coverage for in-person visits in 2021 versus 2020
and the decrease in insurance coverage for in-person visitsin
2022 versus 2021 were statistically significant.
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Table 2. Descriptive statistics for insurance coverage (sample size: n=9 insurance providers).
Visit type Visits (n) conducted in 2019 across insurance providers, mean (SD)
2019 2020 2021 2022
Telehealth 323 (376) 4372 (3781) 6145 (5227) 5530 (4544)
In-person 80,153 (72,629) 76,239 (64,081) 92,387 (76,280) 81,506 (66,888)

Table 3. Hypothesis testing results for insurance coverage for the average number of visits conducted across insurance providersin 2019, 2020, 2021,

and 2022 (u2°19, 12020 2021 542022 recreivily).

Visit type Hga (P value)
2019  |,2020 u2019 < 2020 2020 5 2021 §2020 2021 y202L 2022 y202L 5 2022
Telehealth .004 .002 .004 .002 .06 _e
In-person 43 — .010 .007 .02 .001
3N ot applicable.

During 2020 to 2022, telehealth visits covered by these
insurance providers surged (Figure 2). Medicaretelehedth visits
increased by 19.3%, going from 9101 to 10,856. Telehealth
visits covered by the Blue Cross and Blue Shield increased by
31.1%, going from 8042 to 10,542. Telehealth visits covered
by commercial and managed care increased by 16%, growing
from 8544 to 9908. Medicaid telehealth visits experienced a
dlight increase from 6889 to 7206, amounting to a4.6% increase.
MedicareManaged Care telehealth visits nearly doubled,
increasing from 4013 to 7512, a notable 87.6% increase.

https://www.jmir.org/2024/1/e49190
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In contrast, in-person visits covered by these 5 insurance
providers experienced different trends (Figure 3). During 2020
to 2022, in-person visits covered by Medicare decreased by
0.6%, going from 171,200 to 170,224. In-person visits covered
by the Blue Cross and Blue Shield increased by 4.2%, going
from 139,406 to 145,20. Similarly, in-person visits covered by
Medicaid increased by 4.2%, going from 93,600 to 97,540.
In-person visits covered by commercial and managed care
increased by 0.1%, going from 141,257 to 141,368. Medicare
Managed Care in-person visits saw a significant increase of
51.6%, going from 80,323 to 121,734.
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Figure 9 provides asummary of the number of telehealth visits
categorized by the insurance provider and specialty from 2020
to 2022. Specificaly in Arkansas, the Medicare plan covers
adults aged >65 years and younger adultswith adisability [41].
In gerontology, neurology, and neurosurgery, the highest

Cengil et a

number of visits was covered by Medicare, accounting for
60.81% (3754/6173), 28.14% (4409/15,667), and 24%
(1484/6181), respectively. It is worth noting that a significant
proportion of patients visiting these specialties are retirees and
individuals with disabilities.

Figure9. Insurance coverage of telehealth visitsfor the selected health care specialty, HealthNow (2020-2022). OB/GY N: obstetrician and gynecol ogist.
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Moreover, in Arkansas, the Medicaid program covers pregnant
women and children from low-income families [42].
Approximately 27% of Arkansas population is covered by
Medicaid or CHIP, and approximately 35.67% (5312/14,892)
of pregnant women who use OB/GYN services are unemployed
[43]. This explains why Medicaid covers a large percentage
(5797/17,120, 33.86%) of OB/GYN visits.

Our analysis revealed that approximately 15.58% (718/4607)
of HealthNow visits, 6.07% (1913/31,516) of psychiatry visits,
and 5% (858/17,130) of OB/GYN visits were self-pay.
HealthNow services have proven attractive to patients who are

https://www.jmir.org/2024/1/e49190
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willing to self-pay, asthey offer accessible health care services
2417 [22]. Patients also choose to self-pay for psychotherapy
services due to limited coverage by insurance companies for
certain psychiatric treatments [44]. In addition, UAM S Health
offers uninsured patients a 60% discount, which may explain
why patients opt to self-pay to receive essential prenatal care
visits necessary for a healthy pregnancy [45,46].

Appointment Scheduling

Figures 10-12 depict the average indirect waiting time, direct
waiting time, and appointment length for each specialty for
in-person and telehealth visits. In these figures, the bars with
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solid colorsrepresent performance measuresfor in-person visits
and the bars with patterns represent performance measures for
telehealth visits. The mean values, SDs, and sample sizes
(presented as n) of these appointment scheduling metrics are
indicated in Tables 4-12. These metrics were obtained through
an analysis of the processed data, asillustrated in Figure 5. The
result of the hypothesis tests and the corresponding P values
are also presented in Tables 4-12.

Table 4 compares indirect waiting times for in-person and
telehealth visitsby speciaty for the years 2020, 2021, and 2022.
Tables 7 and 10 present similar information but for direct
waiting time and appointment length, respectively.

Table 4 examines whether there were statistically significant
differencesin indirect waiting times of in-person visits between
2021 and 2020 and between 2022 and 2021. Tables 8 and 11
are similar to Table 5 but for direct waiting times and
appointment length, respectively. Tables 6, 9, and 12 evaluate
whether there were statistically significant differences between
2021 and 2020 and between 2022 and 2021 in indirect waiting
times, direct waiting times, and appointment length of telehealth
visits, respectively.

UAMS Health experienced changes in average waiting times
and appointment length for both telehealth and in-person visits
between 2020 and 2022.

In 2020, the average indirect waiting time for telehealth visits
for these specialties was 48.36 days, while the corresponding
indirect waiting time for in-person visits was 37.99 days. In

Cengil et a

2021, the average indirect waiting time for telehealth visits
decreased by 5.6 days, and in 2022, it decreased even further
by 15.2 days. However, in 2021, the average indirect waiting
time for in-person visits increased by 3.78 days, and in 2022,
it decreased by 7.05 days. Overall, the average indirect waiting
time at UAMS Health in 2022 decreased (compared to 2020)
by 20.8 daysfor telehealth visitsand by 3.27 daysfor in-person
visits.

Similarly, in 2020, the average direct waiting time for telehealth
visitswas 14.49 minutes, and the corresponding direct waiting
timefor in-person visitswas 12.82 minutes. In 2021, the average
direct waiting time for telehealth visits increased by 3.38
minutes, and in 2022, it increased further by 3.6 minutes. The
average direct waiting time for in-person visits increased by
2.75 minutes in 2021 but decreased by 1 minute in 2022. Asa
result, the overall average direct waiting time at UAM S Health
in 2022 increased by 6.99 minutes for telehealth visits and by
1.75 minutes for in-person visits.

Finally, in 2020, the average appointment length for telehealth
visits was 93.24 minutes, and for in-person visits, it was 75.39
minutes. In 2021, the average appointment length for telehealth
visits decreased by 28.3 minutes, and in 2022, it decreased by
an additional 25.35 minutes. By contrast, the average
appointment length for in-person visits decreased by 0.38
minutesin 2021 and further decreased by 1.64 minutesin 2022.
Overdll, the average appointment length at UAMS Health in
2022 decreased by 53.65 minutes for telehealth visits and by
2.02 minutes for in-person visits.

Figure 10. Indirect waiting time (days) for in-person and telehealth visits (2020-2022), OB/GY N: obstetrician and gynecol ogist.
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Figure 11. Direct waiting time (minutes) for in-person and telehealth visits (2020-2022), OB/GY N: obstetrician and gynecologist.
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Figure 12. Appointment length (minutes) for in-person and telehealth visits (2020-2022), OB/GY N: obstetrician and gynecologist.
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Table 4. Descriptive statistics and hypothesis testing results for mean indirect waiting time for in-person visits (ui'i”d) vstelehealth visits (ut‘i”d)

Year and specialty U i,ind U t,ind Hga (P value)
Minutes, mean  Visits, n Minutes, mean Visits, n ui,ind tind ui,ind > lJt,ind
(SD) (SD)
2020
Obstetricsand gynecol-  26.1 (38.2) 33,580 26.8 (29.6) 6436 21 _a
ogy
Psychiatry 25.2(33.0) 7481 34.4 (36.8) 7459 <.001 99
Family medicine 25.6 (42.5) 37,548 25.8(41.2) 3539 79 —
Gerontology 46.4 (64.8) 10,280 67.2 (67.9) 2144 <.001 .99
Internal medicine 53.3(68.3) 13,198 67.5(72.7) 1477 <.001 .99
Neurology 64.1 (60.0) 10,321 79.7 (65.0) 4100 <.001 .99
Neurosurgery 25.3 (46.7) 1750 37.1(49.1) 2147 <.001 .99
2021
Obstetricsand gynecol-  28.8 (39.7) 36,857 37.6 (36.9) 4918 <.001 .99
ogy
Psychiatry 32.3(37.1) 9883 26.4(32.2) 8595 <.001 <.001
Family medicine 20.4 (35.7) 120,737 19.2 (32.9) 11,386 .001 <.001
Gerontology 54.3 (70.0) 14,706 50.6 (67.0) 2163 02 .01
Internal medicine 51.6 (70.9) 19,585 58.8 (73.0) 2195 <.001 .99
Neurol ogy 67.6 (59.2) 16,361 66.0 (58.4) 6076 07 —
Neurosurgery 37.4(64.7) 2098 40.8 (41.9) 2525 .04 .98
2022
Obstetricsand gynecol-  30.0 (31.5) 33,815 30.7 (27.5) 4043 .23 —
ogy
Psychiatry 24.7 (30.4) 11,793 17.7 (23.4) 8303 <.001 <.001
Family medicine 19.8(33.1) 110,954 12.6 (23.9) 8143 <.001 <.001
Gerontology 43.9 (56.5) 11,221 25.9 (42.4) 1709 <.001 <.001
Internal medicine 37.7 (55.6) 18,705 16.5 (33.5) 1404 <.001 <.001
Neurology 59.0 (53.4) 14,775 52.0 (53.6) 5054 <.001 <.001
Neurosurgery 27.9(36.4) 2383 37.7(39.1) 1479 <.001 .99
ot available.
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Table 5. Descriptive statistics and hypothesis testing results for indirect waiting time for in-person visits for 2020 (ui'i”d'zo), 2021 (ui'i“d‘21), and 2022

(un22).
Speciaty n i,ind,20 m i,ind,21 m i,ind,22 Ha (P value)
Days, mean Visits,n Days, mean Visits, n Days, mean Visits, n Ili,ind,20 lli,ind,20 pi'ind'21 ui,ind,21
(SD) (SD) (SD) # > # >
ui,ind,21 ui,ind,21 ui,ind,22 ui»"‘deZ
Obstetricsand gy-  26.1 (38.2) 33,580 28.8(39.7) 36,857 30.0(31.5) 33815 <.001 .99 <.001 .99
necology
Psychiatry 25.2 (33.0) 7481 32.3(37.1) 9883 24.7(30.4) 11,793 <.001 .99 <.001 <.001
Family medicine  25.6 (42.5) 37548 204(35.7) 120,737 19.8(33.1) 110,954 <.001 <.001 <.001 <.001
Gerontology 46.4 (64.8) 10,280 54.3(70.0) 14,706 439 (565 11,221 <.001 .99 <.001 <.001
Internal medicine  53.3 (68.3) 13,198 51.6(70.9) 19,585 37.7(55.6) 18,705 <.001 .02 <.001 <.001
Neurology 64.1 (60.0) 10,321 67.6(59.2) 16,361 59.0(53.4) 14,775 <.001 .99 <.001 <.001
Neurosurgery 25.3 (46.7) 1750 37.4(64.7) 2098 279(36.4) 2383 .90 _a <.001 <.001
aNot applicable.

Table 6. Descriptive statistics and hypothesis testing results for indirect waiting time for telehealth visits for 2020 (pt'i nd’20), 2021 (ut'i nd'21), and 2022

(ut,ind,22).
Specialty U t,ind,20 U t,ind,21 u t,ind,22 Hga (P vaue)
Days, mean Visits, Days, Visits, Days, mean Visits, n U tind,20 ut,ind,20> U tind,21 m tind,21
(SD) n mean (SD) n (SD) tind2l  tind2l | tind22 tind,22
H H H 1
Obstetrics  26.8 (29.6) 6436 37.6(36.8) 4918 30.7(27.5) 4043 <.001 .99 <.001 <.001
and gynecol-
ogy
Psychiatry ~ 34.4(36.8) 7459 26.4(32.2) 8595 17.7(234) 8303 <.001 <.001 <.001 <.001
Family 25.8(41.2) 3539 19.2(329) 11,386 12.6(23.8) 8143 <.001 <.001 <.001 <.001
medicine
Gerontology 67.2 (67.9) 2144 50.6 (67.0) 2163 25.9(424) 1709 <.001 <.001 <.001 <.001
Internal 67.5(72.7) 1477 588(73.0) 2195 165(335 1404 <.001 <.001 <.001 <.001
medicine
Neurology  79.7 (65.0) 4100 66.0(58.4) 6076 52.0(53.6) 5054 <.001 <.001 <.001 <.001
Neuro- 37.1(49.1) 2147 40.8(41.9) 2525 37.7(39.1) 1479 .08 _a .02 .01
surgery
3ot applicable.
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Table 7. Descriptive statistics and hypothesis testing results for direct waiting time in-person (ui'd") and for telehealth (ut'd").
Year and specialty U idir U t,dir Hga (P value)
m;ﬁtg}) Visits, n rl\T/I];lzt(eéD) Visits, n ui,dir " ut,dir ui,dir S “t,dir
2020
Obstetrics and gynecol ogy 11.9(19.7) 40,859 14.6 (52.3) 4485 <.001 .99
Psychiatry 420(66.9) 2261 15.2(47.8) 380 <.001 <.001
Family medicine 6.4 (13.3) 33,312 16.4(29.4) 1827 <.001 .99
Gerontology 2.4(104) 11,039 11.6(387) 1530 <.001 .99
Internal medicine 4.8 (19.2) 13,296 25.2 (47) 927 <.001 .99
Neurol ogy 87(12.9) 10,027 9.9 (30) 2768 .002 .99
Neurosurgery 136(21.3) 2130 8.6 (36.1) 1683 <.001 <.001
2021
Obstetrics and gynecology 8.6 (21.5) 47,900 11.6 (32) 4004 <.001 .99
Psychiatry 62.4 (81) 6219 347(511) 5156 <.001 <.001
Family medicine 10.5(25.4) 101,967 185(36.7) 8119 <.001 .99
Gerontology 2.1(8.6) 15,681 131(27.8) 1782 <.001 .99
Internal medicine 4.8 (16.5) 16,404 20.0(38.2) 1738 <.001 .99
Neurol ogy 7.7(11.3) 15292 15.6(30.3) 5250 <.001 .99
Neurosurgery 12.9(20.5) 1933 11.5(33.1) 2328 A1 _a
2022
Obstetrics and gynecol ogy 8.9(20.9) 33,741 21.2(23.6) 2335 <.001 .99
Psychiatry 48.9(68.33) 5744 30.6(30.7) 10,990 <.001 <.001
Family medicine 92(17.5) 112516 19.9(36.4) 7552 <.001 99
Gerontology 2.8(11) 13,932 155(26.2) 1692 <.001 .99
Internal medicine 7.8(17.8) 20,248 21.0 (40) 1031 <.001 .99
Neurology 8.2 (11.3) 16,725 19.7 (24.1) 5671 <.001 .99
Neurosurgery 16.3(27.3) 2507 22.6(43.7) 1466 <.001 .99
3ot applicable.
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Table 8. Descriptive statistics and hypothesis testing results for direct waiting time for in-person visits for 2020 (ui'd"'zo), 2021 (ui'd"'zl), and 2022

(ul,dlr,22)
Speciaty U i,dir,20 m i,dir,21 m i,dir,22 Ha (P value)
Minutes, Visits,n  Minutes, Visits;n Minutes, Visits, n ui,di r,20 ui ,dir,20 ui dir21 ui,ind,21 >
mean (SD) mean mean + > i dir,22 yiind.22
(SD) (SD) idir21 idir2l
[ M
Obstetricsandgyne- 11.9(19.7) 40,859 8.6(21.5) 47,900 8.9(20.9) 33,741 <.001 <.001 .02 .99
cology
Psychiatry 42.0(66.9) 2261 62.4(81) 6219 48.9 5744 <.001 .99 <.001 <.001
(68.33)
Family medicine 6.4 (13.3) 33312 105 101,967 9.2(175) 112516 <.001 .99 <.001 <.001
(25.4)
Gerontology 2.4(10.4) 11,039 21(86) 15681 28(11) 13,932 .006 <.001 <.001 .99
Internal medicine 4.8 (19.2) 13,296 4.8(16.5) 16,404 7.8(17.8) 20248 .83 _a <.001 .99
Neurology 8.7 (12.9) 10,027 7.7(11.3) 15292 8.2(11.3) 16,725 <.001 <.001 .001 .99
Neurosurgery 13.6(21.3) 2130 12.9 1933 16.3 2507 .28 — <.001 .99
(20.5) (27.3)
3ot applicable.

Table 9. Descriptive statistics and hypothesis testing results for direct waiting time for telehedlth visits for 2020 (ut4%2%), 2021 (ut4"21), and 2022
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(ut,dir,22).
Specialty m t,dir,20 m t,dir,21 U t,dir,22 Ha (P value)
Minutes, Visits,n  Minutes, Visits,n  Minutes, Visits, n Mt,dir,20 " ut,di r20 ut,dir,21 # ut,dir,21 S
mean (SD) mean (SD) mean (SD) Adn2Lrdin2l o rdin22 22
Obstetrics and 14.6 (52.3) 4485 11.6 (32.0) 4004 21.2(23.6) 2335 .002 <.001 <.001 .99
gynecology
Psychiatry 15.2 (47.8) 380 34.7(51.1) 5156 30.6(30.7) 10,990 <.001 .99 <.001 <.001
Family medicine 16.4 (29.4) 1827 185(36.7) 8119 19.9(36.4) 7552 .02 .99 .02 .99
Gerontology 11.6(38.7) 1530 13.1(27.8) 1782 155(26.2) 1692 19 _a .01 .99
Interna medicine 25.2 (47.0) 927 20.0(38.2) 1738 21.0 (40) 1031 .002 <.001 53 —
Neurology 9.9 (30) 2768 15.6 (30.3) 5250 19.7 (24.1) 5671 <.001 .99 <.001 .99
Neurosurgery 8.6(36.1) 1683 11.5(33.1) 2328 22.6 (43.7) 1466 .007 .99 <.001 .99
3Not applicable.
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Table 10. Descriptive statistics and hypothesis testing results for appointment length in-person (1#P) and for telehealth (ub%P).

Year and specialty U i,app U t,app Hga (P value)
Minutes, mean  Visits, n Minutes, mean Visits, n ui,app " Ht,app ui,app > ut,app
(SD) (SD)

2020
Obstetrics and gynecol ogy 67.4 (45.6) 40,246 55.3 (88.4) 99 .09 .004
Psychiatry 98.4 (87.7) 1769 61.8 (74.1) 63 .001 .001
Family medicine 63.7 (34.3) 33,423 50.0 (78.1) 960 <.001 <.001
Gerontology 66.8 (35.2) 9825 106.2 (100.4) 290 <.001 .99
Internal medicine 75.4 (43.3) 13,224 91.7 (123.1) 449 <.001 .99
Neurol ogy 75.8 (48.8) 9911 139.0 (96.8) 2524 <.001 .99
Neurosurgery 80.3 (52.9) 2080 148.7 (90.1) 1523 <.001 .99

2021
Obstetrics and gynecology 77.6 (51.6) 47,879 50.7 (91.2) 1051 <.001 <.001
Psychiatry 79.1(85.6) 5105 36.2(39.3) 2152 <.001 <.001
Family medicine 66.1 (39.2) 106,370 52.2 (76.2) 5535 <.001 <.001
Gerontology 67.8 (34) 13,741 60.6 (67.1) 1081 <.001 <.001
Internal medicine 79.3 (43.2) 16,466 75.7 (103) 1195 .02 .008
Neurol ogy 70.9 (43.4) 15,247 83.4(81.2) 4388 <.001 .99
Neurosurgery 84.2 (51.8) 1878 95.8 (74.3) 1682 <.001 .99

2022
Obstetrics and gynecology 70.4 (38.1) 33,291 30.2(71.7) 878 <.001 <.001
Psychiatry 74.8 (77.6) 5279 41.8(38.1) 5907 <.001 <.001
Family medicine 65.2 (37.6) 110065  42.7 (58.8) 6246 <.001 <.001
Gerontology 74.9 (38.6) 12,603 48.4 (51.4) 1517 <.001 <.001
Internal medicine 72.4 (38.6) 19,824 51.1 (66.6) 838 <.001 <.001
Neurol ogy 65.0 (38.1) 16,635 24.9 (40.1) 3835 <.001 <.001
Neurosurgery 90.9 (53.7) 2436 38.0 (42.2) 782 <.001 <.001

Table 11. Descriptive statistics and hypothesis testing results for mean appointment length for in-person visits for 2020 (1"%P20), 2021 (u"#P21), and
2022 (' ¥P22),

Specialty U i,app,20 U i,app,21 u i,app,22 Hg (P value)

Minutes, Visits,n  Minutes, Visits, n Minutes, Visits, n ui,app,20 ui,app,ZO ui,app,21 ui,app,21

mean (SD) mean (SD) mean (SD) £ S £ S

HI ,app,21 u| ,app,21 u| ,app,22 u| ,app,22
Obstetricsand gy- 67.4 (45.6) 40,246 77.6(51.6) 47,879 70.4(38.1) 33,291 <.001 1.0 <.001 <.001
necology
Psychiatry 98.4(87.7) 1769 79.1(85.6) 5105 74.8(77.6) 5279 <.001 <.001 .007 <.001
Family medicine  63.7 (34.3) 33,423 66.1(39.2) 106,370 65.2(37.6) 110,065 <.001 .99 <.001 <.001
Gerontology 66.8 (35.2) 9825 67.8(34) 13,741 749 (38.6) 12,603 .02 .99 <.001 .99
Internal medicine  75.4 (43.3) 13,224 79.3(43.2) 16,466 72.4(38.6) 19,824 <.001 .99 <.001 <.001
Neurology 75.8 (48.8) 9911 70.9 (43.4) 15,247 65.0(38.1) 16,635 <.001 <.001 <.001 <.001
Neurosurgery 80.3(52.9) 2080 84.2(51.8) 1878 90.9(53.7) 2436 .02 .99 <.001 .99
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Table 12. Descriptive statistics and hypothesis testing results for appointment length for telehealth visits for 2020 ("), 2021 (u4¥P2Y), and 2022

(WPP2),
Speciaty u t,app,20 u t,app,21 u t,app,22 Ha (P value)
Minutes, Visits,n  Minutes, Visits,n  Minutes, Visits, n Ht,app,20 ut,app,20 ut,app,21 ut,app,21
mean (SD) mean (SD) mean (SD) 4 S £ S
Ht,app,21 Ht,app,21 ut,app,22 ut,app,22
Obstetricsand gy- 55.3(88.4) 99 50.7(91.2) 1051 30.2(71.7) 878 63 _a <.001 <.001
necology
Psychiatry 61.8(741) 63 36.2(39.3) 2152 41.8(38.1) 5907 <.001 <.001 <.001 .99
Family medicine  50.0(78.1) 960 52.2(76.2) 5535 42.7(588) 6246 41 — <.001 <.001
Gerontology 106.2 290 60.6 (67.1) 1081 484 (51.4) 1517 <.001 <.001 <.001 <.001
(100.4)
Internal medicine  91.7 (123.1) 449 75.7(103) 1195 51.1(66.6) 838 .008 <.001 <.001 <.001
Neurology 139.0(96.8) 2524 83.4(81.2) 4388 249(40.1) 3835 <.001 <.001 <.001 <.001
Neurosurgery 148.7(90.1) 1523 95.8(74.3) 1682 380(422) 782 <.001 <.001 <.001 <.001
3N ot applicable.
: : Since 2020, UAM S Health has been providing both in-person
Discussion (g :

Principal Findings

This study explores trends in telehealth use across specialties
and insurance coverage in Arkansas by analyzing historical
electronic medical records. We observed a significant increase
in telehealth use in 2020 due to the COVID-19 pandemic. This
increaseisnot uniform across different specialties. We focused
our analysis on those specialties that have the highest number
of telehealth visits. M ost tel eheal th services during 2020 to 2022
were covered by Medicare, Blue Cross and Blue Shield,
commercial and managed care, Medicaid, and Medicare
Managed Care. We used 3 scheduling metrics (ie, indirect
waiting time, direct waiting time, and appointment length) to
highlight differences between in-person and telehealth services.
Our analysis points to the potential benefits of telehealth in
providing access to health care, particularly for patients who
need psychiatric care.

The relaxation of regulations on remote communication
technology for health care services by the Health and Human
Services Officefor Civil Rightsdueto the COVID-19 pandemic
was one of the main factors that led to the increased use of
telehealth during this period. This change in policy led to
Medicare and Medicaid programs, as well as private insurance
companies, expanding coverage for telehealth visits. Within the
UAMS Hedth system, during 2020 to 2022, 92.9%
(134,221/144,437) of telehealth patients were covered by
Medicare, Blue Cross and Blue Shield, commercial and
managed care, Medicare, and Medicare Managed Care, which
also covered 91.8% (2,067,072/2,251,199) of in-person visits
during this period. As aresult, telehealth was more commonly
used for specialties, such as OB/GYN, psychiatry, family
medicine, gerontology, internal medicine, neurology, and
neurosurgery. Before 2020, OB/GYN patients used telehealth
visits covered by the ANGEL S program, which started in 2003
and provided telemedicine consultations to pregnant patients
considered high risk at UAMS.

https://www.jmir.org/2024/1/e49190

and telehealth visits. Initially, thetransition to tel eheal th caught
health care facilities unprepared and empl oyeeswere not trained,
resulting in longer average indirect waiting times and
appointment lengths for telehealth visits. In 2020, telehealth
visits had an average indirect waiting time that was 10.37 days
longer than in-person visits, an average direct waiting time that
was 1.66 minutes longer, and an appointment length that was
17.85 minutes longer.

However, in 2021 and 2022, UAMS Health made significant
improvements to its telehealth service. The average indirect
waiting time decreased by 20.8 days for telehedlth visits and
3.27 daysfor in-person visits compared to 2020, and the average
appointment length decreased by 53.65 minutes for telehealth
visitsand 2.02 minutesfor in-person visits. Theseimprovements
could be attributed to the flexibility that telehealth visits provide
in using valuable resources, such as staff and physician time.
These improvements could as well be attributed to the
heightened adaptability of patientsto technology and telehealth.
In addition, HealthNow was newly established in January 2020
and may have improved in many ways as program staff and
health care providers gained additional experience.

Although the decrease in appointment length might be due to
improved usability and familiarity with the service, shorter
appointment time may be a cause for concern because patients
have less time with their doctors. This could negatively impact
the quality of care provided. In addition, the average direct
waiting time increased by 6.99 minutesfor telehealth visitsand
1.75 minutes for in-person visits in 2022.

Overal, UAM S Health has made significant stridesinimproving
its telehealth service since its initia implementation in 2020.
The decrease in waiting times and appointment length is a
positive development, although the increase in direct waiting
times and the potential impact on the quality of care provided
require further monitoring.
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From 2020 to 2022, psychiatry had the highest number of
telehealth visits among the different specialties that offer this
service. According to the APA, telehealth psychiatry visits are
just as accurate as in-person visits in terms of diagnosis,
treatment effectiveness, quality of care, patient satisfaction,
privacy, and confidentiality [38]. Thisiswhy the APA and the
American Telemedicine Association collaborated to develop
best practices guidelines for telemental health delivery [47].

Our study demonstratesthat the appointment scheduling metrics
for psychiatry telehealth visits are shorter than those for
in-person visits. This suggests that patients would benefit from
continued accessto and reimbursement for tel ehealth psychiatry
visits. Overall, the high number of telehealth psychiatry visits
and their comparable diagnostic accuracy and treatment
effectivenessto in-person visits highlight the value of telehealth
inthisfield. The APA’sbest practices guidelines and the shorter
appointment scheduling metrics for telehealth psychiatry visits
provide further support for the continued use and rei mbursement
of this service.

In 2020, there was a significant decrease in the number of
in-person visits for patients covered by Medicare. However, in
2021, we observed a trend of increased in-person visits for all
patients, including those covered by Medicare. Despitethis, the
number of in-person visits covered by Medicare remained lower
than that in 2019, which was not the case for visits covered by
other insurance providers. In 2022, there was a decrease in the
number of in-person visits covered by Medicare, Medicaid, and
other government agencies compared to 2019.

These findings indicate that telehealth visits have improved
health care accessibility in Arkansas. Many patients continued
to use telehealth visits in 2022, even after the end of the
COVID-19 public health emergency. Therefore, we suggest
that insurance companies and policy makers take note of these
observations and continue to cover these services. Telehealth
services are vital for patients in Arkansas, especially because
59 out of the total 75 counties are classified as medically
underserved and another 15 are classified as partially
underserved [48]. These classifications are due to a shortage of
primary care health service providers in Arkansas, making it
challenging for patients to visit health care providers. This
shortageis particularly pressing for patientslivingin rural areas,
people on Medicaid, and children in ARKids [49].

Providing accessto health care through tel ehealth reduces these
vulnerabilities, making it a crucial aspect of health care in
Arkansas. Thus, moving forward, insurance companies will
need to (1) rethink their reimbursement policies to ensure
payment equity between telehealth and in-person visits [50,51]
and (2) change policies, such aslift restrictions on new patients.

Our study used a large amount of data to evaluate essential
appointment scheduling metricsfor both telehealth and in-person
visits, including direct and indirect waiting times and
appointment length. In 2022, we found that the average indirect
waiting timefor telehealth visits was 7.17 days shorter than for
in-person visits, while the average direct waiting time was 6.89
minutes longer. In addition, the appointment length was 33.78
minutes shorter for telehealth visitsthan that for in-person visits.
This could be attributed to telehealth visits not requiring a
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physical room, making them easier to schedule and resulting in
shorter indirect waiting times.

Although longer direct waiting times may not be as concerning
for telehealth visits, the shorter appointment length may be an
area of concern. Further research is needed to identify the
reasons behind this difference.

While many recent studies have anayzed telehealth use
[2,3,52-57], only afew have focused on eval uating appoi ntment
scheduling metrics [58-62]. Previous studies have primarily
focused on appointment adherence rather than appointment
duration and waiting time. Our study provides crucial insights
into comparing the efficiency of telehealth and in-person visits
and can motivate changesin current practicesto improve patient
experience.

Limitations

Although our study provides valuable insights into telehealth
visitsfor UAMS Headlth, it has afew limitations that should be
acknowledged. First, the results of our analysis may not be
generalizableto other health care providersin Arkansas, astheir
patient populations and care settings may differ. Nonetheless,
our research framework can be applied to other health care
providers to assess their telehealth visits. Second, our study
used datafrom multiple health care providers at UAM S Heal th,
with some offering only telehealth services and others providing
amix of in-person and telehealth visits. Therefore, our results
reflect an overall evaluation of telehealth and in-person visits
for all health care providers at UAMS Health and may not be
representative of individual health care providers. Finally, we
excluded records with incomplete or inaccurate time stamps
from our analysis, which may have limited our sample sizeand
introduced bias in our metrics calculations. Future research
could address these limitations by using more comprehensive
and accurate datasets and by comparing the performance of
telehealth visits across different health care providersand patient
populations.

Conclusions

In 2020, telehealth services in the United States saw an uptick
due to policy changes alowing insurance companies to
reimburse for these services. Most telehealth services during
2020 to 2022 were covered by Medicare, Blue Cross and Blue
Shield, commercial and managed care, Medicaid, and Medicare
Managed Care. Our analysisof electronic medical recordsfrom
2017 to 2022 collected by UAM S Health shows that tel ehealth
useincreased in Arkansas. Thisincrease in telehealth services
provided better health care access to individuals living in
medically underserved and rural areas.

Our observations indicate that there was a shift in patient visits
from in-person to telehealth visits during 2020 and 2021 for
psychiatry, family medicine, gerontology, internal medicine,
neurology, and neurosurgery visits. However, we did not
observe this shift for OB/GYN patients. The reason for thisis
because pregnant women had access to telehealth before 2020
through the ANGEL S program, which was established in 2003
and offered telemedicine consultations to UAMS patients in
high-risk pregnancies.
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When comparing the data from 2022 to 2021, we noticed only
minor differences in the number of telehealth and in-person
visits. Our findings indicate that psychiatry had the highest
number of telehealth visits, followed by OB/GYN and family
medicine. Notably, psychiatry visits do not require a physical
examination and offer comparable diagnostic accuracy,
treatment effectiveness, quality of care, patient satisfaction,
privacy, and confidentiality asin-person visits.

To evaluate the efficiency of current telehealth appointment
scheduling processes at UAMS Health, we compared the
performance of telehealth and in-person visits using direct and
indirect waiting times and appointment length. Our analysis of
these metrics can inform improvementsto current practicesand
motivate changesto optimize the scheduling of telehealth visits.

Future Directions

The scope of our research isimpacted by the dataavail able. We
were not able to delve deeper in our analysis of telehealth use
within each speciaty because we did not have accessto cultural,
demographic, and socioeconomic data about patients.

Cengil et a

Researchers who have access to such data could use the
proposed framework to determine what factors influence
patients' decisionsto use telehealth.

Our research is limited to the state of Arkansas. The scope of
this research can be extended by investigating telehealth usein
other states. Such an analysis would determine how the
distribution of population between urban and rural areas, access
to broadband networks, access to health care, and health care
resources available do impact the use of telehealth.

Our study uses 3 metrics to evaluate the performance of
telehealth and in-person visits, which are direct and indirect
waiting time and appointment duration. Researchers who have
access to data about resources available in ahealth care facility
(the number of physicians or nurses and their schedules, the
number of rooms, etc) could calculate other relevant metrics,
such asresource userate for in-person and telehealth visits. This
information isimportant to design strategies (devel op schedules)
for the optimal use of resources and to provide high-quality
service to in-person and telehealth patients.
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