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Parent perspectives about
pediatric urology telemedicine
visits before and after
COVID-19-driven

rapid implementation

Ryan F. Walton', Hans C. Arora'?, Rachel J. Berkowitz®,
Ilina Rosoklija®, Earl Y. Cheng™*® and Emilie K. Johnson™*

!Division of Urology, Ann & Robert H. Lurie Children’s Hospital of Chicago, Chicago,
IL, United States, 2Department of Urology, University of North Carolina, Chapel Hill,
NC, United States, *Department of Urology, Northwestern University, Chicago, IL, United States

Research Objective: Telemedicine is now a critical healthcare delivery
modality. Prior studies of telemedicine in pediatric urology are lacking
parent/patient perspectives. This study aims to assess interest in and factors
associated with willingness to participate in telemedicine, and to compare
perceptions of telemedicine before and after pandemic-related
implementation.

Study Design: This was a cross-sectional study of parents of pediatric urology
patients that attended in-person clinic visits (Pre-Telemedicine cohort;
January-March 2020) and telemedicine visits (Post-Telemedicine cohort;
April-July 2020).

Principal Findings: The response rates were 83.4% (Pre-Telemedicine, N = 205)
and 32.5% (Post-Telemedicine, N = 89). Overall, most parents had a college or
graduate level degree (71.9%), private insurance (71.6%), and a plurality were 36-
40 years old (30.7%). Their children were mostly white (68.9%), 23.7% were
Hispanic/Latino, and the median patient age was 3.3 years (range: 0.1-32.1).
There were no demographic differences between the Pre-and-Post-
Telemedicine sub-groups.

Pre-Telemedicine: Most (84.3%) were willing to participate in a new, follow-up,
or post-operative telemedicine visit. There were no associations between
demographics and willingness. Comfort in video visits without a physical
exam (3.23% Unwilling vs 38.2% Willing, = <0.001), comfort with technology
(22.6% vs 71.6%, p = <0.001), belief that quality of care is similar between
telemedicine and in-person visits (3.23% vs 24.0%, p = <0.001), and estimated
costs from in-person visits (6.67% vs 30.3%, p = 0.004) were all positively
associated with willingness.
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Post-Telemedicine: Most indicated that telemedicine met their needs (88.6%),
and that they were satisfied with the both the quality of technology used (83%)
and the interaction with the urologist (89.9%) during the telemedicine visit.

Comparison of Pre-and-Post-Telemedicine: In reference to the Pre-
Telemedicine respondents, Post-Telemedicine respondents more frequently
strongly agreed that telemedicine is as private (51.5% vs 77.5%, p = <0.001),
secure (49.5% vs 66.3%, p = 0.02), and complete (33.2% vs 51.1%, p = 0.02) as
in-person visits.

Conclusions: Most parents had high willingness to participate and positive
perceptions of telemedicine prior to the COVID-19 era. Factors associated with
willingness were elucidated. Families that participated in telemedicine reduced
direct costs and saved time. Lastly, these results suggest that confidence in
telemedicine had increased after experience with telemedicine. These data
support continued telemedicine access and coverage/reimbursement beyond

the pandemic.
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Introduction

The technological advancement and expansion in computer
(e.g., phones, tablets, laptops) and internet access has offered a
wide variety of possibilities for telehealth, which includes “a
collection of means or methods for enhancing the health care,
public health, and health education delivery and support using
telecommunications technologies,” such as text, audio, video,
and audio-video communication between patients, providers,
and consultants (1). Telemedicine is one telehealth modality
which was initially proposed to address the scarcity of medical
care available in rural areas, then expanded to include soldiers on
battlefields. More recently, telemedicine has become a prevalent
way to meet the elevated demands of densely populated urban
and suburban areas (2).

Patients who need a pediatric urologist may benefit from
telemedicine because experts within this small specialty are
concentrated in urban areas among academic hospitals, which
require families to travel long distances—increasing emissions of
carbon dioxide and other atmospheric pollutants (3-5)—and
incur larger direct costs (e.g., parking, transportation) and
indirect costs (e.g., missed school or work) (6). Following the
COVID-19 pandemic, telemedicine has also provided safety
benefits by limiting opportunities for viral exposure for both
patients and healthcare workers. Despite the benefits and
dramatic increase in utilization of telemedicine for the past 15
years in primary care and behavioral health, telemedicine
utilization in pediatric urology in the United States was
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uncommonly reported prior to the COVID-19 era (7-11). A
variety of potential medical, reimbursement and regulatory, and
ethical barriers have been proposed to contribute to this lack of
utilization (2, 8, 12). But, in the United States, the driving force
for the rapid and widespread utilization of telemedicine—almost
overnight—seemed to be contingent on keeping practices
financially viable, ie., 1) the sudden inability to see patients
in-person due to stay-at-home orders during the onset of the
COVID-19 pandemic and 2) the subsequent financial incentives
and relaxed regulations that were provided by the federal
government (7, 9). Though there has been a gradual decline in
telemedicine utilization among pediatric urologists in the United
States since mid-2020 due to the lifting of stay-at-home
restrictions and the re-opening of clinic capacities, utilization
may still be greater than pre-pandemic levels, as is evidenced at
one institution (7), and, if the financial and regulatory incentives
for telemedicine remain intact, it is assumed telemedicine will
remain a critical healthcare delivery modality in the
United States.

Given the lack of utilization of telemedicine among pediatric
urologist in the United States prior to the pandemic, there is also
relatively little research available on telemedicine within
pediatric urology in the United States. In 2018 (pre-COVID),
Finkelstein et al. found that that the literature was sparse (13). As
of 2022, there are still less than 20 pediatric urology publications
(14). Available reviews in pediatric surgery (8), urology (15), and
pediatric urology (14) indicate that telemedicine is practical,
safe, offers high patient and provider satisfaction, and shows
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similar clinical outcomes compared with in-person visits.
Though prior studies report telemedicine utilization and
satisfaction in pediatric urology, parent/patient perspectives
have not been comprehensively explored. Thus, this study
aimed to: (1) assess parent interest in and factors associated
with willingness to participate in telemedicine, and (2) to
compare perceptions of telemedicine before and after rapid
pandemic-related implementation of this care modality for
pediatric urology patients.

Materials and methods
Research design and data source

This was a two-phase cross-sectional survey study of
parents/caregivers (“parents”) of pediatric urology patients.
The study was reviewed and considered exempt by the Ann &
Robert H. Lurie Children’s Hospital of Chicago Institutional
Review Board. Study data were collected and managed using
REDCap electronic data capture tools hosted at Northwestern
University (16, 17).

Study population and survey
administration

The Pre-Telemedicine cohort consisted of parents of
pediatric urology patients who attended in-person clinic visits
from January 2020 to March 2020 at a freestanding children’s
hospital in an urban setting, as well as those that attended
ancillary/satellite clinics in suburban settings. Pre-Telemedicine
surveys were collected during an in-person clinic visit and were
administered by a trained research coordinator.

Following the rapid implementation of telemedicine—in
response to the COVID-19 pandemic restrictions on in-person
visits—a similar Post-Telemedicine online survey was
distributed. During the time period of the Post-Telemedicine
group survey, selection criteria for patients to undergo a
telemedicine visit was determined by the pediatric urologist,
i.e., the default at this time was to offer telemedicine to any visit
the pediatric urologist thought was possible to be completed via
telemedicine. During the telemedicine visit, physical
examinations were performed—unless the visit was audio only.
The quality of the exam varied depending on patient age and
cooperation of the patient during the visit. Further, a physical
examination was not critical for some visits (e.g., follow up for
review of imaging results and next steps). The survey was sent to
parents via email with an attached REDCap survey link after
completing a pediatric urology telemedicine visit from April
2020 to July 2020. Respondents were sent one reminder email
with a REDCap survey link attached if they did not complete the
survey within 14 days. Participants who did not complete their
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survey after this reminder email were subsequently called on the
telephone and, if interested in taking the online survey, were sent
another survey link to the provided email address on file. Only
English-speaking families were included.

Survey instrument and variables
of interest

A multi-page survey was administered to parents:
Pre-Telemedicine in-person survey (Appendix 1) and Post-
Telemedicine online survey (Appendix 2). For the Pre-
Telemedicine sub-group, the dependent variable of interest
was willingness to participate in a hypothetical telemedicine
appointment (i.e., willing versus unwilling).

Independent variables included demographics (i.e., child
age, parent age, race, ethnicity, insurance status, highest
educational attainment, self-reported household income),
whether the child was a new patient, and location of the clinic
visit (Main Campus/Hospital, Satellite Clinic). Prior experience
with technology and telemedicine were also assessed, including
previous parental participation in a video conference call,
possession of a video-enabled device, access to broadband/
high-speed internet at home, and whether the parent
previously participated in telemedicine for themselves or their
child. Appointment burden was assessed by whether the parent
missed work for an in-person appointment, whether the child
missed school, time and distance traveled to the in-person visit,
estimated direct cost related to attending the in-person visit, and
total days lost from regular schedule in order to attend an in-
person visit. Parents were also asked to report the maximum
amount they were willing to pay out-of-pocket for a telemedicine
visit for their child.

The following independent variables about attitudes towards
telemedicine were measured by level of agreement to a statement
via five point Likert-type scale: confident that video visits with a
provider can be as (1) private, (2) secure, and (3) complete as in-
person visits, comfortable with provider observing a live physical
exam via video while it is performed by another provider,
comfortable with participating in a video visit without a direct
physical exam being performed, comfortable enough with
technology to participate in video visits with provider, prefer
to see provider over video rather than have the total costs of an
in-person visit, e.g., travel, missed work, etc., and belief that the
quality of care with a video visit is the same as the quality of care
of an in-person visit.

Data analysis
Responses were deidentified and descriptive statistics were

performed. Respondent comments at the end of each survey
(Pre-Telemedicine and Post-Telemedicine) were qualitatively
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analyzed via content analysis to determine common themes.
Bivariate analysis of Pre-Telemedicine participant responses was
performed to determine potential demographics and factors
associated with willingness to participate in a hypothetical
telemedicine appointment, which was defined based on
responses to the following items: 1) Willingness to participate
in Telemedicine for Surgical Follow-Up, 2) Willingness to
participate in Telemedicine for Return Follow-Up (non-
surgical) and 3) Willingness to participate in Telemedicine for
New Patient Visit. If any of these (1, 2 or 3) had a response of
Very Willing or Somewhat Willing, then the participant was
considered “willing.” If none of these variables had a response of
Very Willing or Somewhat Willing, then the participant was
considered “unwilling.” Attitudes towards telemedicine were
also compared between Pre-Telemedicine and Post-
Telemedicine sub-groups. Comparisons were completed with
bivariate statistics, i.e., Chi-squared test and Student’s t-test
or Fisher’s exact test and Mann-Whitney U test when
necessary. Statistical analyses were performed using R v3.6.3
(Vienna, Austria).

Results

Cohort

Pre-Telemedicine in-person surveys were offered to 247
parents and completed by 206 (83.4% response rate). Post-
Telemedicine online surveys were successfully sent via email to
274 parents and completed by 89 (32.5% response rate). For the
entire cohort (N=295), a plurality of parents were 36-40 years
old (30.7%), and most respondents had a college or graduate
level degree (71.9%) and had private insurance (71.6%). Their
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children were mostly White (68.9%), 23.7% were Hispanic/
Latino, and the median child age was 3.3 years (range: 0.1-
32.1). Across the entire cohort, survey respondents regularly
attended 10 different clinic locations, with one location
accounting for more than half (54.9%) of completed surveys
(Figure 1). Table 1 shows demographics grouped by Pre-
Telemedicine and Post-Telemedicine respondents, with no
statistically significant differences between sub-groups.

Pre-telemedicine sub-group

Most Pre-Telemedicine survey respondents reported being
willing to participate in a hypothetical telemedicine appointment
(83.5%), as well as discuss: lab results (93.2%), imaging results
(93.2%) and new symptoms (78.2%) via telemedicine.
Respondents commonly reported missing work (61.2%) or
their child missing school (46.9%) for their day-of in-person
visit. Nearly all Pre-Telemedicine respondents had access to
high-speed/broadband internet at home (93.7%) and owned a
video-enabled device (98.1%). The majority had previous
experience with video chat technology (73.8%) and were
comfortable enough with technology to participate in
telemedicine (87.4%). However, many respondents had
reported they did not themselves, or on behalf of their
children, have prior experience with telemedicine (90.7% and
94.6%, respectively). Many preferred telemedicine compared to
in-person visits to avoid total costs accrued with in-person visits
(60.2%), but less than half (49.0%) believed the quality of care
with a telemedicine visit was the same as an in-person visit.
Respondents commonly reported incurring an estimated direct
cost of $10 to $50 from their in-person visit (42.7%), but there
were some individuals that reported an estimated direct cost

A

F

"}

G

H I

Clinic Location

FIGURE 1

Clinic locations where Pre-Telemedicine Visit participants completed in-person surveys (black) and Post-Telemedicine Visit participants
reported as the typical location they attend for in-person visits (red stripes).
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TABLE 1 Cohort Demographics (Pre-Telemedicine versus Post-Telemedicine).

Variable Pre-Telemedicine (N = 205) Post-Telemedicine (N = 89) P-Value
Parent Age 0.277%
30 years old or less 42 (21.1%) 15 (16.9%)
31 to 35 years old 45 (22.6%) 29 (32.6%)
36 to 40 years old 61 (30.7%) 30 (33.7%)
41 to 50 years old 42 (21.1%) 12 (13.5%)
Older than 50 years old 9 (4.52%) 3 (3.37%)
Child Age (years) median [IQR] 4.0 [1.2;8.0] 2.1[1.0;6.3] 0.079°
Household Income 0.987
<$50,000 42 (21.2%) 16 (19.0%)
$50,000-$100,000 37 (18.7%) 16 (19.0%)
$100,001-$200,000 57 (28.8%) 24 (28.6%)
More than $200,000 42 (21.2%) 20 (23.8%)
Prefer not to answer 20 (10.1%) 8 (9.52%)
Education 0.645"
High School/GED or Less 31 (15.7%) 12 (13.6%)
Trade/Technical Training or Associate Degree 23 (11.7%) 10 (11.4%)
College degree 81 (41.1%) 31 (35.2%)
Graduate degree 60 (30.5%) 33 (37.5%)
Other 2 (1.02%) 2 (2.27%)
Insurance 0.757*
Private 143 (70.8%) 64 (73.6%)
Public 49 (24.3%) 18 (20.7%)
Other 8 (3.96%) 3 (3.45%)
Unknown/None/Uninsured 2 (0.99%) 2 (2.30%)
Race 0.675"
White 135 (67.8%) 62 (71.3%)
Black or African-American 15 (7.54%) 6 (6.90%)
Asian 9 (4.52%) 6 (6.90%)
Other 32 (16.1%) 9 (10.3%)
Prefer not to answer 8 (4.02%) 4 (4.60%)
Ethnicity 0.910°

Non-Hispanic/Latino
Hispanic/Latino

Prefer not to answer 4 (1.98%)

“Fisher’s exact test.
"Mann-Whitney U test.

greater than $1000 (2.4%). A plurality reported the estimated
travel time to an in-person visit to be 15 to 45 minutes (39.3%).

There were no statistically significant associations found
between demographics (including income, insurance,
education, and parent age) and willingness to participate in
telemedicine (Table 2). Table 3 shows associations between
survey responses and willingness to participate in a
hypothetical telemedicine visit. Comfort with participating in a
video visit without a direct physical exam being performed
(3.23% Unwilling vs 38.2% Willing, p=<0.001), comfort with
technology (22.6% vs 71.6%, p=<0.001), belief that quality of
care is similar between telemedicine and in-person visits (3.23%
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149 (73.8%)
49 (24.3%)

62 (76.5%)
18 (22.2%)
1(1.23%)

vs 24.0%, p=<0.001), and estimated direct costs from the in-
person visit at time of survey completion (6.67% vs 30.3%,
p=0.004) were all positively associated with willingness. Past
participation in telemedicine—either for the parent or on behalf
of the parent’s child—was not statistically significantly
associated with willingness. Missed work or school, access to
broadband/high-speed internet access at home, distance traveled
to in-person visit, and travel time to the visit were also not
associated with willingness.

Despite the majority reporting that they would feel
comfortable participating in telemedicine without a direct
physical exam being performed (62.1%) or with a provider
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TABLE 2 Demographics Associated with Willingness to Participate in Telemedicine among Pre-Telemedicine Cohort.

Variable

Is your child being seen today as a new patient?

Unwilling (N = 33)

No 18 (58.1%)
Yes 13 (41.9%)
Child Age (years) mean [range] 4.4 [0.1;19.0]
Age of Adult (years):
30 years old or less 7 (22.6%)
31 to 35 years old 6 (19.4%)
36 to 40 years old 10 (32.3%)
41 to 50 years old 7 (22.6%)
Older than 50 years old 1(3.23%)
Race
White 24 (72.7%)
Black or African-American 0 (0.00%)
Asian 1 (3.03%)
Multiracial/Unknown/Refused 4 (12.1%)
Other 4 (12.1%)
Ethnicity
Non-Hispanic/Latino 22 (71.0%)
Hispanic/Latino 8 (25.8%)
Prefer not to answer 1(3.23%)
Insurance
Private 19 (61.3%)
Public 10 (32.3%)
Other 1(3.23%)
Unknown 1(3.23%)
Highest Education Attained
High School/GED or Less 5 (16.7%)
Trade/Technical Training or Associate Degree 4 (13.3%)
College degree 13 (43.3%)
Graduate degree 8 (26.7%)
Other 0 (0.00%)
Household Income
<$50,000 8 (26.7%)
$50,000 - $100,000 5 (16.7%)
$100,001 - $200,000 9 (30.0%)
More than $200,000 5 (16.7%)
Prefer not to answer 3 (10.0%)

“Fisher’s exact test.

observing a live physical exam being performed by another
provider (57.8%), there were many who disagreed that their
day-of in-person visit could have been performed via
telemedicine (56.4%) or that they would have preferred for
their in-person visit to have been performed via telemedicine
(64.4%). This was a common theme found among qualitative
comments as well (18 out of 55; 32.7%), which highlighted the
expressed interest in participating in telemedicine if a physical
examination was not thought to be necessary.

Frontiers in Urology

Willing (N = 172) P-Value

0.585
110 (65.1%)
59 (34.9%)
59 [0.2;32.1] 0.147
0.989*
35 (20.8%)
39 (23.2%)
51 (30.4%)
35 (20.8%)
8 (4.76%)
0.469*
111 (64.5%)
15 (8.72%)
8 (4.65%)
21 (12.2%)
17 (9.88%)
0.607°
127 (74.3%)
41 (24.0%)
3 (1.75%)
0.235°
124 (72.5%)
39 (22.8%)
7 (4.09%)
1(0.58%)
0.956
26 (15.6%)
19 (11.4%)
68 (40.7%)
52 (31.1%)
2 (1.20%)
0.926"
34 (20.2%)
32 (19.0%)
48 (28.6%)
37 (22.0%)
17 (10.1%)

Post-telemedicine sub-group

The majority of patients completed their telemedicine visit
via video visit (91%). Of the eight patients (9%) that underwent a
telephone visit, three were offered a video visit, but did not
complete the video visit due to technological difficulties. Under
one quarter of parents had previously participated in
telemedicine for themselves (23.6%) or their child (22.5%).
Most Post-Telemedicine respondents indicated that
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TABLE 3 Factors Associated with Willingness to Participate in Telemedicine among Pre-Telemedicine Cohort.

10.3389/fruro.2022.972708

Variable Unwilling Willing P-Value
(N=33) (N=172)

Have you previously participated in a telemedicine visit for yourself? 0.322°
No 32 (97.0%) 153 (89.5%)
Yes 1 (3.03%) 18 (10.5%)

Have you previously participated in a telemedicine visit for your child? 1.000*
No 32(97.0%) 160 (94.1%)
Yes 1 (3.03%) 10 (5.88%)

Did you have to take off work today for this appointment? 0.760
No 14 (42.4%) 65 (37.8%)
Yes 19 (57.6%) 107 (62.2%)

Did your child have to take off school today for his/her appointment? 0.087
No 21 (67.7%) 83 (49.1%)
Yes 10 (32.3%) 86 (50.9%)

Have you ever participated in a video conference call before? 0.590"
No 10 (30.3%) 41 (24.0%)
Yes 23 (69.7%) 129 (75.4%)
Unsure/Don’t Know 0 (0.00%) 1 (0.58%)

Do you have a working video-enabled device? 0.507°
No 1 (3.03%) 3 (1.74%)
Yes 32 (97.0%) 169 (98.3%)

Do you have broadband/high-speed internet access at home? 0.166"
No 3 (9.09%) 6 (3.55%)
Yes 30 (90.9%) 163 (96.4%)

T am confident that video visits with my provider can be as private as in-person visits. <0.001*
Strongly disagree 3 (9.68%) 2 (1.17%)
Somewhat disagree 5 (16.1%) 8 (4.68%)
Neither agree nor disagree 7 (22.6%) 6 (3.51%)
Somewhat agree 8 (25.8%) 59 (34.5%)
Strongly agree 8 (25.8%) 96 (56.1%)

I am confident that video visits with my provider can be as secure as in-person visits. <0.001*
Strongly disagree 2 (6.45%) 2 (1.17%)
Somewhat disagree 8 (25.8%) 10 (5.85%)
Neither agree nor disagree 7 (22.6%) 10 (5.85%)
Somewhat agree 6 (19.4%) 57 (33.3%)
Strongly agree 8 (25.8%) 92 (53.8%)

I am confident that video visits with my provider can be as complete as in-person visits. <0.001*
Strongly disagree 2 (6.45%) 6 (3.51%)
Somewhat disagree 8 (25.8%) 23 (13.5%)
Neither agree nor disagree 10 (32.3%) 15 (8.77%)
Somewhat agree 8 (25.8%) 63 (36.8%)
Strongly agree 3 (9.68%) 64 (37.4%)

I am comfortable with my provider observing a live physical exam via video while it is being performed by another provider. 0.003"
Strongly disagree 4 (12.9%) 12 (7.06%)
Somewhat disagree 11 (35.5%) 22 (12.9%)
Neither agree nor disagree 7 (22.6%) 26 (15.3%)
Somewhat agree 4 (12.9%) 52 (30.6%)
Strongly agree 5 (16.1%) 58 (34.1%)

T am comfortable with participating in a video visit without a direct physical exam being performed. <0.001*
Strongly disagree 5 (16.1%) 9 (5.29%)

(Continued)
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TABLE 3 Continued

Variable Unwilling Willing P-Value
(N=33) (N=172)
Somewhat disagree 13 (41.9%) 12 (7.06%)
Neither agree nor disagree 7 (22.6%) 27 (15.9%)
Somewhat agree 5 (16.1%) 57 (33.5%)
Strongly agree 1(3.23%) 65 (38.2%)
I am comfortable enough with technology to participate in video visits with my provider. <0.001*
Strongly disagree 1(3.23%) 3 (1.78%)
Somewhat disagree 5 (16.1%) 1 (0.59%)
Neither agree nor disagree 6 (19.4%) 4(2.37%)
Somewhat agree 12 (38.7%) 40 (23.7%)
Strongly agree 7 (22.6%) 121 (71.6%)
1 would prefer to see a provider over video rather than have the total costs of an in-person visit (travel, missed work, etc.). <0.001*
Strongly disagree 2 (6.67%) 5 (2.94%)
Somewhat disagree 11 (36.7%) 9 (5.29%)
Neither agree nor disagree 11 (36.7%) 38 (22.4%)
Somewhat agree 6 (20.0%) 55 (32.4%)
Strongly agree 0 (0.00%) 63 (37.1%)
1 believe that the quality of care with a video visit is the same as the quality of care of an in-person visit. <0.001*
Strongly disagree 5 (16.1%) 5 (2.92%)
Somewhat disagree 14 (45.2%) 24 (14.0%)
Neither agree nor disagree 8 (25.8%) 45 (26.3%)
Somewhat agree 3 (9.68%) 56 (32.7%)
Strongly agree 1 (3.23%) 41 (24.0%)
Location of Office Visit during Survey 0.702
Main Campus/Lurie Hospital 24 (77.4%) 122 (72.2%)
Satellite 7 (22.6%) 47 (27.8%)
Distance Traveled to In-Person Visit Today 0.420°
<20 miles 19 (63.3%) 96 (57.8%)
20-49.9 miles 9 (30.0%) 37 (22.3%)
50 - 99.9 miles 1 (3.33%) 14 (8.43%)
100 miles or more 1 (3.33%) 19 (11.4%)
Travel Time to In-Person Visit Today 0.195"
<15 minutes 4 (13.3%) 21 (12.6%)
15 to 89 minutes 25 (83.3%) 114 (68.3%)
90 to 239 minutes 1 (3.33%) 29 (17.4%)
240 to 360 minutes 0 (0.00%) 3 (1.80%)
What is the maximum you would be willing to pay out-of-pocket for a telemedicine visit for your child? 0.012*
Not Willing to Pay 9 (36.0%) 20 (12.5%)
<$20 5 (20.0%) 35 (21.9%)
$20.01 - $50 11 (44.0%) 70 (43.8%)
$50.01-$100 0 (0.00%) 26 (16.2%)
More than $100 0 (0.00%) 9 (5.62%)
Estimated Direct Cost from In-Person Visit Today 0.004"
Less than $10 4 (13.3%) 16 (9.70%)
$10.01 to $50 22(733%) 66 (40.0%)
$50.01 to $100 2 (6.67%) 28 (17.0%)
$100.01 to $1000 2(6.67%) 50 (30.3%)
More than $1000 0 (0.00%) 5 (3.03%)

(Continued)
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TABLE 3 Continued

Variable

How many total days out of your regular schedule did you take in order to attend this in-person visit today?

0 - Did not miss any time
0.5 to 1 day

2 to 3 days

4 to 7 days

More than 7 days

“Fisher’s exact test.

telemedicine met their needs (88.6%), and that they were
satisfied with both the quality of technology used (83%) and
the interaction with the urologist (89.9%) during the
telemedicine visit. Additionally, most reported that, compared
to an in-person visit, the quality of interaction with the urologist
via telemedicine was similar or better (78.8%). A plurality
reported time saved from participation in a telemedicine visit
to be 45 to 90 minutes (25.8%), with a reported $10-to-$50 saved
(43.2%). Lastly, most reported that they would typically need to
miss a half-day to one-day from their regular schedule in order
to attend an in-person visit (67.4%).

On qualitative comments, feedback regarding the
telemedicine platform was found to be a common theme,
including issues related to audio (5/38, 13%) and video (2,38,
5.2%), as well as the recommendation for drawing capabilities
for educational purposes (1/38, 2.6%). Also, preference for an in-
person physical examination was common (8/38, 21.1%).

Pre-and-post-telemedicine comparison

Post-Telemedicine respondents were more likely to be
return patients (128/205, 64.0% Pre-Telemedicine vs 70/89,
78.7% Post-Telemedicine, p=0.02). Parents among the Post-
Telemedicine sub-group, relative to the Pre-Telemedicine sub-
group, more frequently reported having prior experience with
telemedicine themselves (9.3% vs 23.6%, p=0.002) or on behalf
of their child (5.4% vs 22.5%, p=<0.001). Post-Telemedicine
respondents, compared with Pre-Telemedicine respondents,
more frequently strongly agreed that telemedicine is as private,
secure, and complete as in-person visits (Table 4).

Discussion

In our study, parents of pediatric urology patients attending
in-person visits prior to the COVID-19 pandemic had high
willingness to participate in and positive perceptions of
telemedicine. Parents participating in telemedicine during the
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Unwilling Willing P-Value

(N=33) (N=172)
1.000*
9(30.0%) 46 (28.2%)
21 (70.0%) 111 (68.1%)
0 (0.00%) 3 (1.84%)
0 (0.00%) 2 (1.23%)
0 (0.00%) 1 (0.61%)

beginning of the COVID-19 pandemic had high satisfaction
with their visits and reported that their interaction with the
provider was the same or similar to an in-person visit.
Additionally, most parents participating in telemedicine visits
reported savings in time and direct costs compared with
conducting a similar visit in-person. When comparing
perceptions between Pre-and-Post-Telemedicine sub-groups,
confidence in telemedicine appears to have increased after
experience with telemedicine.

This is the first study (to our knowledge) to focus
specifically on parents of pediatric urology patients and their
perceptions of and willingness to utilize telemedicine in
pediatric urology. One study—conducted in pediatric urology
and general surgery outpatient clinics—found that willingness
to participate in a hypothetical telemedicine visit was positively
associated with higher perceived costs from an in-person visit
and distance traveled (18). While the cost-related finding is
consistent with our results, parents of our patients with longer
travel distances did not report higher willingness. The
discrepancy in this latter finding may be due to the difference
in the percent distribution of travel distances among patients
between the two study cohorts, i.e., most of our patients lived
within <20 miles of their clinic location and this was not the
case in the other study.

Among the Pre-Telemedicine sub-group, there was no
difference in willingness between new patients versus
established patients, which is supported by existing literature
(18). Comfort with participating in a video visit without a direct
physical exam being performed was also found to be positively
associated with willingness. In the literature, the lack of physical
examination via telemedicine is reported by patients as
disadvantageous (9, 19). While much of pediatric urological
care can be delivered without an in-person physical
examination, many conditions (e.g., undescended testes),
require an in person physical exam (14). As our focus was
different than prior investigations, the present study did not
delineate patients based on diagnosis or medical complexity, but
there have been several studies that have explored this in
pediatric urology (9, 20, 21). Also, while we did not find
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TABLE 4 Comparison of Attitudes between Pre-and-Post Telemedicine Cohorts.

Pre-Telemedicine (N = 205)

Telemedicine is as Private as in-Person Visit?

Strongly disagree 5 (2.48%)
13 (6.44%)
13 (6.44%)
67 (33.2%)

104 (51.5%)

Somewhat disagree

Neither agree nor disagree

Somewhat agree

Strongly agree
Telemedicine is Secure as in-Person Visit?
4 (1.98%)
18 (8.91%)
17 (8.42%)
63 (31.2%)
100 (49.5%)

Strongly disagree
Somewhat disagree
Neither agree nor disagree
Somewhat agree

Strongly agree

Telemedicine is Complete as in-Person Visit?

Strongly disagree 8 (3.96%)
Somewhat disagree 31 (15.3%)
Neither agree nor disagree 25 (12.4%)
Somewhat agree 71 (35.1%)
Strongly agree 67 (33.2%)

“Fisher’s exact test.

similar comments in our qualitative data among survey
respondents, some negative aspects of telemedicine might be
relatively unique to urology, e.g., one participant in another
study reported that “while the visit was fine, it was very
unnerving to have my child expose himself on the camera” (9).

Among the Post-Telemedicine sub-group, we found high
levels of satisfaction with telemedicine, which is supported by
and within the range found in existing pediatric urology
literature (89-100%) (14). Similarly, most reported that their
medical needs were met, also in line with existing literature (9).
It is difficult to generalize the quantity of time and costs saved for
families from participation in telemedicine due to the variability
in appointment burden placed on families across different
hospital locations, but it was found in our study—as is the
case in other studies—that parents reported some kind of
savings when comparing their telemedicine visit with an in-
person visit (9, 22).

Regarding the comparison between Pre-and-Post-
Telemedicine sub-groups, the context in which this study
developed is important. During the initial phases of this study
(prior to the COVID-19 pandemic) our group was interested in
exploring telemedicine as a medium of care, resulting in the
survey administered to the Pre-Telemedicine sub-group.
During the onset of COVID-19 our group began to offer
pediatric urology care via telemedicine, so we developed a
complementary survey for the Post-Telemedicine sub-group of
parents who participated in telemedicine visits. Of note, nearly

Frontiers in Urology

Post-Telemedicine (N = 89) P-Value

<0.001*
5 (5.62%)
0 (0.00%)
1(1.12%)
14 (15.7%)
69 (77.5%)
0.018*
4 (4.49%)
2 (2.25%)
4 (4.49%)
20 (22.5%)
59 (66.3%)
0.021°
5 (5.68%)
12 (13.6%)
4 (4.55%)
22 (25.0%)
45 (51.1%)

all parents of urology patients in the Pre-Telemedicine cohort
had no experience with telemedicine. When stay-at-home orders
were put into place, most visits were converted to telemedicine
unless the clinician determined an in-person visit to be
compulsory. While those among the Post-Telemedicine sub-
group had more prior experience with telemedicine than the
Pre-Telemedicine sub-group, they still had fewer than 1 in 4 with
past experience with telemedicine. Given this, our results
indicated that parents of pediatric urology patients who are
relatively telemedicine-naive have improved confidence in
telemedicine after experience with the modality.

This study has important limitations. We compared
perceptions between two different groups, ie., we did not
perform a before and after comparison of the same patients.
Further, the Pre-Telemedicine group was queried on a
hypothetical telemedicine visit—and the vast majority of those
within this group had no prior experience with telemedicine—
while the Post-Telemedicine group had completed a
telemedicine visit. This was a predominately privately insured,
higher income, and highly educated, English-speaking
population that nearly all had internet access and a video-
enabled device, with >90% able to participate in video visits.
Thus, these results may not be fully generalizable to other
populations. Further, many patients across the US have access
to the internet via cellular device only and we did not include
in our survey such a question. While it has been shown
that launching telemedicine in a predominately lower-
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socioeconomic area in the United States with limited internet
access had similar satisfaction levels, most reported preference
for phone visits (i.e., audio-only)—rather than video—due to
technological limitations (23) and one study has shown that
public insurance, relative to those with private insurance, was
predictive of virtual visit failure, with virtual visit success defined
as “satisfactory completion of the visit as assessed by the
provider” (22). Moreover, those that are older in age, live in
rural areas, lack adequate internet access, lower-socioeconomic
status, or African American are more likely to utilize audio-only
visits for urological care (24). Thus, neglecting to cover and
reimburse audio-only visits will likely result in exacerbating
health disparities among these groups. The Post-Telemedicine
response rate was significantly lower than the Pre-Telemedicine
response rate, which may bias results as it is possible that those
who responded in the Post-Telemedicine group are different
from the population that was sampled. Although, these two
groups were samples from the same patient population that is
seen at our urology service, i.e., two samples of the same whole.
Further, we compared demographics between both groups and
found no statistically significant differences. We did not collect
data on patient diagnosis, and thus could not compare
willingness to participate in telemedicine based on medical
complexity or particular diagnoses, which may be most
relevant with perceived need for a physical examination. Most
studies in pediatric urology have focused on the parent
perspective rather than child or patient perspectives, including
ours, and a recent report has pointed out that this may be a
shortcoming of telemedicine (25). The novelty of this study
stems from its comparison of perceptions of telemedicine
between an in-person visit group and a telemedicine visit
group for the first time in pediatric urology. Also, this study,
along with a few others, was performed during the unique period
in which patients had less choice about whether to participate in
a telemedicine visit, as in-person visits were severely limited
during the beginning of the pandemic. Thus, perceptions of
telemedicine among the Post-Telemedicine sub-group might be
more revealing and resilient to sampling bias compared with
patients who have continued to choose telemedicine now that
in-person visits are more available.

Despite a lack of past participation in telemedicine among
the Pre-Telemedicine cohort, most parents of pediatric urology
patients had high willingness to participate and positive
perceptions of telemedicine. Factors associated with
willingness to participate in telemedicine were elucidated.
Those that underwent a telemedicine visit reported high levels
of satisfaction, as well as savings in time and direct costs from an
in-person visit. Those that underwent a recent telemedicine visit
also had a higher degree of positive perceptions of telemedicine,
which suggests that confidence in telemedicine grew after
experience with telemedicine. These data support continued
telemedicine access and coverage and reimbursement beyond
the pandemic.
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