:' frontiers ‘ Frontiers in Urology

‘ @ Check for updates

OPEN ACCESS

EDITED BY
Michael Harrison Hsieh,
Children’s National Hospital, United States

REVIEWED BY
Peter Wang,

Western University, Canada

Harrina Erlianti Rahardjo,

Cipto Mangunkusumo Hospital, Indonesia

*CORRESPONDENCE
Tara Bates
tabates@uams.edu

SPECIALTY SECTION
This article was submitted to

Pediatric, Adolescent and Developmental
Urology,

a section of the journal

Frontiers in Urology

RECEIVED 15 July 2022
ACCEPTED 30 January 2023
PUBLISHED 13 February 2023

CITATION

Bates T, Spray B and Canon S (2023)
Telemedicine preferences in pediatric
urology following the COVID-19
pandemic: A caregiver survey.

Front. Urol. 3:994540.

doi: 10.3389/fruro.2023.994540

COPYRIGHT
© 2023 Bates, Spray and Canon. This is an
open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or

reproduction in other forums is permitted,

provided the original author(s) and the
copyright owner(s) are credited and that
the original publication in this journal is
cited, in accordance with accepted
academic practice. No use, distribution or
reproduction is permitted which does not
comply with these terms.

Frontiers in Urology

TYPE Brief Research Report
PUBLISHED 13 February 2023
Do110.3389/fruro.2023.994540

Telemedicine preferences
in pediatric urology following
the COVID-19 pandemic:

A caregiver survey
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Purpose: The COVID-19 pandemic dramatically changed the way many patients
interacted with their healthcare providers, with many people being forced to use
telemedicine out of necessity. Our study aimed to investigate if this increased
usage of telemedicine impacted pediatric patient caregivers' perception of
telemedicine for pediatric urology visits.

Materials and Methods: A prospective survey was administered to the primary
caregiver of all patients less than 18 years of age during either an in-person (IP) or a
telemedicine (TM) encounter. The survey included questions regarding
accessibility to and opinions toward telemedicine.

Results: Two hundred, thirty-nine total patient caregivers were surveyed: 209 IP
and 30 TM. Most caregivers in both cohorts reported being more likely to use
telemedicine now than before the pandemic: IP (125/209, 59.8%) and TM (23/30,
76.7%). Caregivers also reported that the severity of their child's condition would
impact their likelihood to utilize telemedicine for evaluation (IP 162/209 (77.5%) vs.
TM 28/30 (93.3%) with caregivers in the TM group even more likely to be
influenced by this factor (p = 0.045). Most caregivers in both groups reported
that they would utilize telemedicine within 60 miles from the provider. Over 80% of
families from both groups reported having both a laptop and a cellular phone in
their home. A greater percentage of caregivers in the IP group reported having a
desktop computer and a tablet in their home compared to the TM group (41.1%
versus 20.0% and 27.3% versus 3.3%, respectively).

Conclusions: Living through the COVID-19 pandemic has increased the likelihood
of caregivers to utilize telemedicine for care of their child's pediatric urologic
disorder. Factors such as severity of illness, distance from the provider, and the
context of the evaluation influenced caregiver preferences for utilization of
telemedicine. All families surveyed reported having a device at home to perform
telemedicine. Laptops and cellular phones were the most commonly used devices.
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Introduction

The COVID-19 pandemic forced many daily activities, including
healthcare appointments, to be performed remotely via telemedicine
due to recommended quarantine and distancing guidelines. This led
to a dramatically increased demand for telemedicine as it enabled
patient evaluations without potential exposure to the virus. During
the pandemic, an increase utilization of 154% was noted in March of
2020 relative to the same week just one year prior to the pandemic (1).

Prior to the pandemic, there had been marginal interest in expanding
the usage of telemedicine in the United States, including in specialities
such as pediatric urology. Telemedicine was not widely used by pediatric
urologists prior to the COVID-19 pandemic with only a few examples
demonstrating its utility for postoperative evaluations (2, 3), prenatal
consultations (4), and management of enuresis (5). As in many other
specialties, pediatric urologists were forced to rapidly increase usage of
this type of patient care due to restrictions linked to the pandemic (6-8).
Although prior to the pandemic, multiple studies have demonstrated
patient and family satisfaction with utilization of telemedicine (9-11),
limited information exists on the perceptions of telemedicine usage after
the COVID-19 pandemic. Thus, the purpose of this study was to evaluate
the impact of the pandemic on utilization of telemedicine in
pediatric urology.

Methods

A prospective survey was conducted to investigate caregivers’
attitudes toward telemedicine appointments and factors related to
telemedicine utilization, the survery can be found in Appendix A.
This study gained exempted IRB approval since no protected health
information was obtained. The survey was distributed to all primary
caregivers of patients less than 18 years of age during either an in-
person (IP) or a telemedicine (TM) encounter from July 2021 through
October 2021. Since the survey was conducted approximately one
year after the onset of the pandemic, patients were offered either IP or
TM evaluations with our team. As the pandemic evolved, so did the
usage of telemedicine. There were times when only telemedicine visits
were offered and later times were it was optional and a specific
number were conducted to optimize clinic flow. Caregivers of patients
seen via telemedicine were administered the survey verbally while
caregivers in clinic completed the survey either electronically or
verbally depending on their preference. Exclusion criteria included
caregivers (1) who declined participation; (2) whose child was greater
than 17 years of age, or (3) who did not speak English.

Specific topics queried included patient and caregiver age,
experience with telemedicine, and factors potentially influencing
caregiver desire to use this modality (Appendix A). Other physical
factors queried included distance from provider, community
population, available bandwidth, and equipment for performing
telemedicine (desktop, laptop, tablet, or smartphone).

Demographic information was characterized by frequencies and
percentages. Also, frequency counts and percentages of responses were
calculated for each survey item to analyze the results. An open-ended
question regarding additional limitations to telemedicine usage was
included in the survey, and the responses were independently coded
and organized into thematic categories. Frequency of responses to
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thematic categories was compared between the IP and TM group by
Fisher’s exact test. The association between patient’s distance to the clinic
and their willingness to use telemedicine was determined with the
Wilcoxon rank sum test.

Results

Two hundred and thirty-nine total patient caregivers of pediatric
urology were surveyed: 209 IP and 30 TM. The two groups were
comparable in patient and caregiver ages, gender, and ethnicity. The
majority of patients were male and Caucasian in both groups (Table 1).
Of the caregivers surveyed, the majority in both cohorts reported being
more likely to use telemedicine now than before the pandemic: IP (125/
209, 59.8%) and TM (23/30, 76.7%), with 59/209 of the IP group and 4/
30 TM group responding as neutral (Table 2). Patients in the TM group
were more likely to have used telemedicine prior to the survey as well: 20/
30 (66.7%) versus 44/209 (21.1%) (p < 0.001). Furthermore, of those
patients who had used telemedicine previously, those in the TM group
were more likely to have had multiple visits as compared to the IP group
(p = 0.002). Regarding how many times caregivers had previously used
telemedicine, the majority of the IP caregivers (29) who had experience
using telemedicine had only used it once. Yet, in the TM cohort,
7 caregivers had used telemedicine 2 times before and 6 caregivers had
used telemedicine 4 or more times before.

When queried on their willingness to participate in a preoperative
consult via telemedicine, the majority of the IP group (114/209) responded
they would be willing to do so, while the majority of the TM group (18/30)
responded that they were unsure (Table 2). However, the majority of both
groups, IP 159/209 and TM 18/30, said that they would not prefer for their
initial visit to take place using telemedicine. While the majority of
caregivers in both groups indicated that the severity of their child’s
condition would impact their likelihood to utilize telemedicine for
evaluation in the future [IP (77.5%) versus TM (93.3%], the TM group
was significantly greater than the IP group (p = 0.045). Additionally,
although the majority of both groups reported that they would use
telemedicine for a return visit, there was a higher likelihood for
preference for a return visit via telemedicine in the TM cohort as
compared to the IP group: TM 30/30 vs IP 128/209 (61.2%) p < .001.

Most caregivers in both groups reported that they would utilize
telemedicine within 60 miles from the provider, with the highest
percentage of the IP group (82/209) indicating that they would use
telemedicine within 30 miles of their provider (Table 3). Population
distribution was comparable in the two cohorts as well, with the
majority of both groups living in cities with <10,000 residents. More
than 90% of families in the groups combined reported having both a
laptop and a cellular phone in their home. More caregivers in the IP
group reported having a desktop computer and a tablet in their home
than the TM group (41.1% versus 20.0% and 27.3% versus 3.3%,
respectively). The most common device among both groups was a
cellular phone: IP (174/209) vs TM (28/30). Finally, no difference was
identified in home internet bandwidth between cohorts with the
majority of both groups, IP (142) and TM (22), responding that
they were unaware of their internet bandwidth.

Responses to the single open-ended question on telemedicine
limitations were categorized thematically. The majority of caregivers
(120/239) reported no problems (Table 4). Of those reporting a
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TABLE 1 Frequencies and percentages of responses to demographic
information by location of physician visit.

Visit Setting

Survey item In clinic Telemedicine

(n=209) (n=30)
Child’s age
0-12 months 48 (23.0) 7 (23.3) 0.268
1-3 years 30 (14.3) 0 (0.0)
4-7 years 49 (23.4) 8 (26.7)
8-12 years 53 (25.4) 10 (33.3)
> 12 years 29 (13.9) 5(16.7)
Parent’s age
18-22 years 11 (5.3) 3 (10.0) 0.184
23-30 years 61 (29.2) 9 (30.0)
31-40 years 90 (43.0) 16 (53.3)
> 40 years 47 (22.5) 2 (6.7)
Child’s sex
Male 144 (68.9) 18 (60.0) 0.329
Female 65 (31.1) 12 (40.0)
Race
Black 30 (14.4) 1(3.3) 0.369
White 164 (78.5) 29 (96.7)
Asian American 2 (1.0) 0 (0.0)
I:j:e\:can 103 000)
Multiracial 6 (2.8) 0 (0.0)
Other 6 (2.8) 0 (0.0)
Ethnicity
Hispanic/Latino 13 (6.2) 1(3.3) 0.625
Non-Hispanic 169 (80.9) 27 (90.0)
Other 27 (12.9) 2 (6.7)

limitation, slow bandwidth or cellular connection was the most
frequently reported limitation: 15/209 (7.2%) IP and 4/30 (13.3%)
TM. The other notable limitation reported was severity of their child’s
illness: 12/209 (5.7%) IP and 2/30 (6.7%) TM. Additional limitations
included availability of telemedicine appointments, demonstration of
their child’s genitalia on video, and technical issues unrelated to
wireless connection. No statistical differences in the thematic
responses between the IP and TM cohorts were noted.

Discussion

In parallel to the recent increased utilization of telemedicine
during the pandemic, there also has been expanded research effort
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evaluating the utilization of this tool in pediatric urology for care (6-
8,12, 13). The majority of these studies are retrospective in nature and
examine the impact on telemedicine usage in volume, patient/family
satisfaction, and tips on utilization of telemedicine. One meta-analysis
was performed on the available literature on telemedicine in pediatric
urology with 17 studies meeting the inclusion criteria (13). Four
studies included a comparision or control group, but none were
randomized. All papers support expanded telemedicine in pediatric
urology because of improved access, patient and family satisfaction,
and equivalent outcomes. However, no information has specifically
addressed the impact on caregiver perceptions of this technology such
as the current study has undertaken.

The most predominant finding of the preferences identified is
that caregivers of children with pediatric urological diseases are
more likely to use telemedicine now than before the pandemic (IP
59% vs TM 76.7%). This is the first such data demonstrating
increased interest in telemedicine utilization in pediatric urology
after the pandemic and is evident regardless of prior experience
with telemedicine or the methodology for the current patient
evaluation. Although the number of observations in the two
cohorts are low, inclusion of an in-person cohort reduces
inherent bias brought about by caregivers currently being
interviewed through a telemedicine platform. Lastly, these
results are consistent with the overall patient and family
satisfaction with telemedicine utilization noted by other studies
in this specialty since the pandemic began.

Other information surveyed included caregiver preferences
related to variable telemedicine encounter categories. For instance,
caregivers were queried on whether they would choose a preoperative
evaluation or an initial evaluation through telemedicine. Although the
majority in both cohorts reported preferring an in-person evaluation
for the initial visit, no statistically significant findings were observed
for either group for these two encounter types. However, both groups
indicated that the severity of their child’s illness would impact their
willingness to use telemedicine. Individuals in the telemedicine cohort
placed greater value upon the severity of illness (93.3%) on their
willingness to use this technology relative to the in-person
group (77.5%).

Survey responses also indicated that caregivers were more likely
to use telemedicine for their visit if they were within 60 miles of
their provider. Initially, it was hypothesized that patients further
from their provider would be more inclined to use telemedicine due
to the reductions in travel time and cost for in-person evaluation.
Research at the University of Virginia demonstrated a median
reduction of 2.25 hours of travel time for patients evaluated with
telemedicine (8). Other studies previously demonstrated that
telemedicine reduces the travel and time required for treatment
as well (2, 3, 7). Based on these findings, it appears that patient
families consider and prioritize various factors such as complexity
and perhaps the nature of the evaluation (i.e. preoperative or initial
consultation) when making a decision upon whether to engage in
telemedicine when given the option. Further study is needed to
better understand how these factors impact family decision-making
on telemedicine evaluation.

While there was some variation between the groups in regard
to specific devices, the majority of both groups reported having
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TABLE 2 Frequencies and percentages of responses to telemedicine
survey post COVID-19 by location of physician visit.

10.3389/fruro.2023.994540

TABLE 3 Frequencies and percentages of responses to factors affecting
potential use telemedicine by physician visit location.

Visit Setting Visit Setting
Survey o Telemedicine . In clinic Telemedicine
: In clinic (n=209 Survey item
item ( ) (n=30) y (n=209) (n=30)
Have you previously What distance would you
used telemedicine? need to be from provider
to use telemedicine?
Yes 44 (21.4) 20 (66.7) <0.001
> than 180
11 (5. 1(3. .
No 162 (78.6) 10 (33.3) miles (5.3) (3.3) 0.568
How many times have han 1
4 telemedicine? > than 150 8(38) 3 (10.0)
you used telemedicine? miles
1 time 29 (65.9) 4 (20.0) 0.002 > than 120
. 13 (6.2) 3 (10.0)
. miles
2 times 6 (13.6) 7 (35.0)
X > than 90 miles 23 (11.0) 2 (6.7)
3 times 1(2.3) 3 (15.0)
> than 60 miles 29 (13.9) 6 (20.0)
4 or more 8 (18.2) 6 (30.0)
. ) > than 30 miles 43 (20.6) 4(13.3)
Would you participate in a
pre-operative consult via < than 30 miles 82 (39.2) 6 (36.7)
telemedicine?
What is the population
Yes 114 (54.6) 6 (20.0) 0.668 of your city of residence?
No 58 (27.7) 6 (20.0) < 10,000 73 (34.9) 18 (60.0) 0.15
Unsure 37 (17.7) 18 (60.0) 10,001 - 20,000 26 (12.4) 4(13.3)
Do you prefer to use 20,001 - 30,000 24 (11.5) 1(3.3)
telemedicine for your
initial visit? 30,001 - 40,000 23 (11.0) 1(3.3)
Yes ‘ 50 (23.9) 12 (40.0) 40,001 - 50,000 10 (4.8) 0 (0.0)
No ‘ 159 (76.1) 18 (60.0) > 50,000 53 (25.4) 6 (20.0)
Does the severity of your What device d‘? Y ?ave
child's case impact whether to use telemedicine?
. -
you will use telemedicine? Computer 86 (412) 6 (20.0) 0,026
Yes 162 (77.5) 28 (933) Laptop 161 (94.7) 24 (96.0) 0.784
No ‘ 47 (225) 267 Tablet 57 (27.3) 1(33) 0.004
Are you more likely to Cell phone 174 (83.3) 28 (93.3) 0.186
participate in telemedicine
than before COVID-19? Other 3 (1.4) 0 (0.0) 0.509
Agree 125 (59.8) 23 (76.7) 0.174 What is your home
internet bandwidth?
Neutral 59 (28.2) 4 (13.3)
< 25 mbps 13 (6.2) 0 (0.0) 0.716
Disagree 25 (12.0) 3(10.0)
. 26 - 50 mbps 15 (7.2) 2 (6.7)
Would you use telemedicine
for a return visit? 51 - 75 mbps 16 (7.7) 2 (6.7)
Yes 128 (61.2) 30 (100.0) < 0.001 76 - 100 mbps 12 (5.7) 1(3.3)
No 27 (12.9) 0 (0.0) > 100 mbps 11 (5.3) 3 (10.0)
Unsure 54 (25.9) 0 (0.0) I don’t know 142 (67.9) 22 (73.3)
Yes 44 (21.4) 20 (66.7) <0.001 *Values will sum to greater than 100% due to multiple answers per respondent. No respondent

Some categories will not sum to the total N due to missing responses.

two devices with telemedicine capabilities, specifically a computer

and a cellular phone. More families in the in-person group

reported having a desktop computer and tablet in their home

compared to the telemedicine group. Additionally, most
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reported “no” to all devices.

individuals across both groups reported being uncertain about

the internet or cellular connectivity, and, therefore, no conclusions

can be drawn about the internet capabilities between the groups or
the impact of this factor upon the other perspectives submitted.
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TABLE 4 Frequencies and percentages of limitations to telemedicine by
location of visit.

Limitations* In clinic Telemedicine
(n=209) (n=30)
None or no problems 100 (47.9) 20 (66.7)
Availability of appointments 1 (0.5) 0 (0.0)
Don't like telemedicine or prefer in
3 (1.4) 0(0.0)
person
Poor broadband or cellular
. 15 (7.2) 4(13.3)
connection
Uncerta'ir{ or lack of exposure to 1(19) 0 (0.0)
telemedicine
Decision to use based upon severity 12 (5.7) 2(6.7)
of the
child’s illness
Unwilling to show genitalia on video 1 (0.5) 0 (0.0)
Other technical issues unrelated to
broadband
or cellular connection 2 (1.0) 0 (0.0)
Miscellaneous 1(0.5) 1(3.3)
No answer 70 (33.5) 3 (10.0)

*There was no significant difference in the frequency of responses to limitations between location
of visit (p=.113).

The fact that patients have access to multiple devices capable of
telemedicine within a household suggests that patients and
providers have the necessary equipment for interfacing with
telemedicine in the future. However, a recent postoperative
study in pediatric urology indicated that 14% of patients were
unable to connect at the time of their telemedicine visit (3).
Another large academic center in Wisconsin (137 846 scheduled
video visits) demonstrated slow high-speed internet connection as
one factor that increases the likelihood of conversion to a
telephone visit (14). The internet connection also was the most
commonly reported problem in the open-ended telemedicine
limitations question in the present study. The full impact of slow
bandwidth or cellular connection upon telemedicine utilization is
not know and requires further study. However, the results of the
current study suggest that the limitation is not due to availability
of devices for telemedicine utilization.

The most significant limitation to this study was the small patient
numbers collected especially in the telemedicine cohort despite the
prospective nature of the analysis. Also, the study was conducted
midway through the pandemic leading to the variation in sample size
(209 IP vs. 30 TM) relative to early in the pandemic. A greater number
of participants might help better understand caregiver preferences
including the perspectives on preoperative and initial consultations.
Lastly, lack of inclusion of associated disease-specific data for those
surveyed is a limitation as well. Additional information might be
gleaned by further study of specific disease processes of varying
severities to better understand the impact of severity of disease on
utilization of telemedicine.
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Conclusions

The COVID-19 pandemic has increased the usage of
telemedicine in various specialties, including pediatric urology.
Caregivers of pediatric urology patients are more inclined to use
telemedicine than prior to the pandemic, and have the technology to
do so from home. Factors such as the severity of the urological issue
and the distance the patient is from the provider impact caregivers
willingness to use telemedicine. The accessibility and ease that is
associated with telemedicine usage will likely continue to increase its
usage among patients and providers as we transition out of
the pandemic.
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