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Summary

Introduction
Widespread utilization of telemedicine in our prac-
tice to date has been limited to the evaluation of
certain post-surgical patients. The COVID-19
pandemic acutely stressed our established system
and required us to enhance our utilization of tele-
medicine. We hypothesized that expansion of tele-
medicine to new and follow up patient visits for
pediatric urology could be done effectively in a way
that satisfied patient and parental expectations.

Materials and methods
Using a pre-COVID-19 established telemedicine pro-
gram based in our electronic medical record (EMR),
patients and providers transitioned to primarily vir-
tual visits when clinically appropriate. Guidelines
were formulated to direct patient scheduling, pro-
vider and staff education was provided, including a
process map designed for multiple providers to
complete video visits (VV), and the EMR was rede-
signed to incorporate telehealth terminology. The
number of VV per provider was recorded using the
electronic medical record, and patient reported
outcomes (PRO) were measured using a standardized
questionnaire.

Results
A total of 631 VV met inclusion criteria during the
period of May 2018eApril 2020. This included 334
th contributed equally to this work.
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follow up, 172 new, and 125 postoperative visits.
The median age of patients at time of visit was 7
years (IQR 2e12 years), median visit time was 20 min
(IQR 15e30 min), and the median travel distance
saved by performing a VV was 12.2 miles (IQR
6.3e26.8 miles). Diagnoses were varied and included
the entire breadth of a standard pediatric urology
practice. The PRO questionnaire was completed for
325 of those patient visits. Families reported a high
overall satisfaction with the video visits (median
score of 10 out of 10) and felt that the visit met their
child’s medical needs. 90% stated that they would
strongly recommend a telehealth visit to other
families. Patients and parents reported benefits of
VV including decreased travel costs and less time
taken off from work and school.
Conclusion
The EMR enabled nimble redirection of clinical care
in the setting of a global pandemic. The enhanced
use of telemedicine has proved to be an alternative
method to provide care for pediatric urology pa-
tients. Families indicate a high degree of satisfac-
tion with this technology in addition to significant
time and cost savings. Telemedicine should remain a
key aspect of medical care and expanded from post-
operative visits to new patient and follow up visits,
even as we return to our normal practices as the
pandemic restrictions soften.
ll rights reserved.
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Process map for telehealth visit:

General informa�on for scheduling team:

1. Family no�fies our office of 
desire for a video visit

2. Insurance compliance for VV
verified

3. Family is signed up for MyCHOP 
account to access pa�ent portal

4. Family is instructed to open EPIC 
app on phone (Haiku) or tablet 
(Canto) for op�mal performance

5. Outside films can be uploaded 
remotely or sent on disk 

6. Family encouraged to sign on 10 
minutes prior to visit

7. Recommend that both the 
parent and pa�ent are available 
and that the family is at home

Prior to clinic chart 
reviewed to ensure 

proper records, 
imaging available

Family logs into MyCHOP and enters visit
Care team is no�fied of pa�ent’s arrival

Visit completed including exam and 
review of imaging, bloodwork

Family to call office with 
technical issues

VV can be converted to phone 
call if necessary

Family rescheduled if 
informa�on not 

available

Surgery to be scheduled Follow up visit required No follow up needed

Family reviews 
summary in AVS 

via MyCHOP

Paperwork, lab 
orders, imaging 
requests can be 

shared with family 
via MyCHOP and 
printed at home

Pictures, video uploads 
can help w/ exam

� Verbal consent 
obtained

� Case request 
entered and sent to 
scheduling team

� AVS, instruc�ons 
sent to family

Summary figure Program map depicting the sequence of a video visit (VV). The process begins with our scheduling team which
provides the necessary information to the family and ensures that they can be scheduled properly. The family is encouraged to
conduct the visit in a quiet place with at least one parent and the child present. Relevant records, imaging, and laboratory studies
should be uploaded prior to the visit. In addition, pictures and/or videos uploaded by the family prior to the visit can facilitate the
examination portion of the visit. VV Z video visit; AVS Z after visit summary.
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Introduction

Telehealth is a rapidly growing aspect of healthcare and
involves the exchange between a patient and provider via
an electronic medium [1]. From 2016 to 2019, the national
usage of telehealth increased more than any other venue of
healthcare, doubling from 14% to 28% of providers [2].
Specifically, telemedicine e a subset of telehealth that
refers to clinical care e provides positive patient outcomes
and favorable economic advantages [3,4]. These include
improvements in patient quality of life, enabling access to
care in underserved locations, reductions in travel time and
costs, shorter waiting times, and decreases in hospital ad-
missions [5e7]. Telemedicine has been used nearly uni-
versally across all medical specialties to varying degrees.

During the current global COVID-19 pandemic, tele-
medicine has played a critical role in providing timely pa-
tient care while providing the social and physical distancing
recommended to prevent the spread of communicable
diseases [8]. Video visits (VV), in particular, have given a
live audio-visual alternative to traditional in-person visits.
This interactive modality has enabled real time



Figure 1 Video visit feedback questionnaire.
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communication between providers, patients and families.
Moreover, patients have reported that time with providers
and level of care they received were commensurate to that
of in-person visits [4].

Prior to the increased demand from the COVID-19
pandemic, the use of telemedicine and its adoption into
pediatrics specialty care, including pediatric urology, was
low. Only a fraction of pediatric hospitals have utilized
telemedicine in their practices [9]. Review of our own
practice showed limited utilization of telemedicine despite
its availability and known potential benefits for families for
18 months prior to the pandemic restrictions.

In an effort to meet the demands of COVID-19 contact
restrictions and to maintain continuity of care for our pa-
tients, we endeavored to increase utilization of telemedi-
cine in our practice. As rapid expansion of VV in pediatric
urology has been recently reported [10], we sought to
evaluate patient satisfaction for completed visits, as this is
a critical factor in assessing the longevity of telemedicine
expansion. We hypothesized that implementation of a
Table 1 Top 10 diagnoses for telehealth visits and correspondi

Number Diagnosis

1 Nocturnal enuresis
2 Redundant prepuce and phimosis
3 Urinary tract infection, uncomplicated
4 Other hydrocele
5 Urge incontinence
6 Kidney stone
7 Hypospadias
8 Congenital hydronephrosis
9 Penoscrotal hypospadias
10 Vesicoureteral reflux without reflux nephropathy
process map would facilitate the increase in utilization of
VV so that telemedicine would be perceived as favorable by
patients and families. We report on the development of our
telemedicine program, our experiences with this transition,
and most importantly, patient reported outcomes after
implementation of the change.
Materials and Methods

Using an IRB-approved registry of pediatric urology clinic
patients, all pediatric urology patients who completed a VV
from May 2018 to April 2020 within the urology division at
The Children’s Hospital of Philadelphia (CHOP) were iden-
tified and included. The expansion of VV began in March
2020, coinciding with the rise of the COVID-19 pandemic.
Exclusion criteria included patients seen in person and
visits in which telehealth was not provided due to technical
issues. Visits were stratified by type, including post-
operative visits, new patient consultations and follow up
ng satisfaction scores.

ICD-10 Frequency
(% of total visits)

Median overall satisfaction
score (0e100)

N39.44 75 (11.9%) 98
N47.8 56 (8.9%) 92
N39.0 35 (5.5%) 91
N43.2 25 (4.0%) 91
N39.41 22 (3.5%) 89.5
N20.0 21 (3.3%) 99
Q54.0 21 (3.3%) 100
Q62.0 20 (3.2%) 96
Q54.2 18 (2.9%) 96
N13.71 17 (2.7%) 67



Table 2 Patient satisfaction survey results.

Question Median (IQR)

How satisfied are you with your telehealth visit overall? (0e100, 0 being
unsatisfied and 100 being completely satisfied)

96 (79e100)

How completely did the telehealth visit provide for your child’s medical needs? (0
e100, 0 being not at all and 100 being completely met)

97.5 (81e100)

On a scale of 0e10 (0 Z unlikely to recommend, 10 Z completely recommend),
how likely are you to recommend a telehealth visit to other families?

10 (8e10)

Please check the technical issues you experienced during the telehealth visit:

No issues, everything worked well 81.6%
Video quality not good enough and/or video stopped working 8.8%
Audio quality not good enough and/or audio stopped working 6.8%
Connection/Internet problems 7.5%
This telehealth visit:

Saved me travel time 95.2%
Allowed me to avoid time away from work 37.4%
Allowed my child to avoid missing school 18.4%
Took more time away from work/school 0%
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visits. Patient demographic information (age, gender, and
home address), visit diagnoses, scheduled visit location
(main hospital or satellite office location), and provider for
the visit were retrieved from the electronic medical record
(EMR). Distance traveled was calculated using Google Maps
data as the distance traveled from their home to the office
location that had been originally scheduled. Patients who
had a VV were contacted by email after the visit to provide
feedback through an anonymous questionnaire.

Ambulatory order sets and telemedicine visit progress
note templates in the EMR were created to appropriately
match the standards and requirements of the state. Docu-
mentation included a history of present illness, review of
systems, system-focused physical exam with visual inspec-
tion, and attestation statement that care was provided and
appropriate for telemedicine.

Telemedicine Workflow Outline

Scheduling coordinators were educated on scheduling
needs, patient educational materials, and how to register
families for the EMR application. A help line number is
emailed to families in advance to assist with common
technical concerns. Prior to clinic, the schedule is reviewed
by the physician and non-physician provider, along with
images, reports, and lab work. Providers, if not working at
the same location, communicate amongst themselves via
email or telephone to facilitate the visit. Patients are
encouraged to arrive 5e10 min prior to the scheduled visit
time. If orders are required, they are sent via the EMR
application or email. If surgery is recommended, consent is
obtained “verbally” with 2 providers to complete the
verification process. The after visit summary, supplemen-
tary documents, and patient education materials can be
provided to families through the EMR application.

Provider education on video visits occurred daily during
the first few weeks of our adaptation to the pandemic.
There was an assigned provider who was readily available
to answer all trouble shooting questions as they arose. An
updated tip sheet for video visits was sent out via email to
all providers on a weekly basis.
Patient reported outcome (PRO) questionnaire

A PRO questionnaire was designed that consisted of six
questions focused on the quality and effectiveness of the
video visits (Fig. 1). The six questions were created using
the National Quality Forum telehealth measures frame-
work, which encompasses a visit’s impact on access to care,
patient/family experience and a visit’s effectiveness [11],
and the Telehealth Usability Questionnaire (TUQ), which
measures the quality and reliability of a telehealth ques-
tionnaire [12]. Patients and families who had a video visit
from November 2019 to April 2020 were contacted 3e5 days
after the video visit via a secure web survey application
(RedCap) to complete the questionnaire. They were given
two reminders via email to complete the questionnaire the
following week.

The open-ended comments reported in the PRO ques-
tionnaire were autocoded for sentiment using NVivo soft-
ware (released March 2020) [13]. The Nvivo software
analyzes individual words for positive and negative senti-
ment. Because the software does not take context into
account, the results were reviewed by 2 authors (CJL and
ZSG), and the comments were further classified into the
following categories based on the sentiment(s) expressed:
positive, negative, both positive and negative, and neutral
(no sentiment expressed).
Results

A total of 631 video visits were conducted during the study
interval. 453 patients were male (72%) and 178 were female
(28%). The median age of patients at time of visit was 7
years (IQR 2e12 years), median visit time was 20 min (IQR
15e30 min), and the median travel distance saved by per-
forming a VV was 12.2 miles (IQR 6.3e26.8 miles). Prior to
the onset of the COVID-19 pandemic, 100% of VV were post-
operative visits. Since the onset of the pandemic, the ma-
jority of visits were follow up evaluations (334 patients,
53%), though new patient visits (172 patients, 27%) and
post-operative visits (125 patients, 20%) were frequent as



Table 3 Sample comments from the video visit feedback questionnaire.

Positive (72.8%) “It saved us driving a long distance, having to pay for a sitter for our other children, the
cost of meals while traveling, and was a very quick appointment with no waiting room
time!”
“Telehealth visits are a great tool for us as we live approx 2 h from the physical location
and this provided us with great flexibility in today’s world.”
“This is great - right now I’m working from home due to Covid but when life goes back to
normal this could save me from missing multiple days from work and him missing
school.”
“I realize this telehealth visit was due to COVID-19, but I would highly recommend this as
an option for certain visits once we are out of the pandemic.”

Negative (10.0%) “I did not feel like the doctor could provide a thorough evaluation.”
“I still prefer face to face for a medical doctor visit.”
“While the visit was fine, it was very unnerving to have my child expose himself on the
camera.”
“We tried it on both my husband’s and my computer and it didn’t work on either- one is a
PC and mine is a brand new Mac, and our internet was at full strength so I’m not sure
exactly why we couldn’t get connected!”

Both positive and negative (10.0%) “We unfortunately still need to see the doctor in person for a possible ongoing issue, but
overall we were able to get our questions answered and it saved us from having to go in
just to have an incision checked.”
“In general I liked the convenience, but again I do worry a little that the examination
wasn’t as effective as it would have been in person.”
“It would be nice to have my doctor examine my child in person, but this is a nice
alternative to avoid the extensive travel that some patients do and/or the exposure to
Covid.”
“Teleheath may be more difficult if she was ill, however, it is perfect for routine visits
and follow up.”

Neutral (7.2%) “Purpose of telehealth visit was due to the pandemic going on.”
“Many thanks for the survey!”
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well. The number of monthly VV increased substantially
from 1 to 10 patients prior to the pandemic to 308 patients
in March 2020 and 283 in April 2020 (Supplementary Fig. 1).
Visit diagnoses are further summarized in Table 1, the most
common of which were nocturnal enuresis and foreskin
concerns.

A total of 325/631 (51.5%) families completed the PRO
questionnaire from November 2019 to April 2020. Results
are summarized in Table 2. Families reported a high overall
satisfaction with the video visits (median score of 10/10)
and perceived that the video visits adequately provided for
their child’s medical needs. 90% of families stated that they
would strongly recommend a telehealth visit to other
families. The vast majority of families experienced no
technical difficulties, with only 15.6% of families reporting
either audio or video issues and 7.6% reporting internet
connection issues. For the top 10 diagnoses, satisfaction
scores were generally around 90 or higher, with the
exception of vesicoureteral reflux (Table 1). Based on cor-
responding parent comments, the lower scores in this
category were attributed to technical difficulties. The
median score for various diagnoses related to undescended
testicles (ICD codes Q53.10, Q53.112, Q53.20, Q53.212,
Q53.9) was only 71.

Sample comments by classification are provided in Table
3. Of the comments completed by 158 respondents in the
PRO questionnaire, 72.8% were deemed positive. Of these
comments, families mentioned saved travel time and
avoidance of missed work and school as benefits, as well as
the desire to continue VVs after the pandemic. 7.2% of
comments were negative; common themes identified were
technical difficulties and the perception that an in-person
evaluation would be preferable or more thorough. 10.0%
of comments were deemed to have both positive and
negative sentiments. Several of these comments acknowl-
edged the convenience of VVs while expressing a need or
preference for an in-person visit. 10.0% of comments were
neutral.

Discussion

Despite the availability of telehealth for 2 years in our large
pediatric urology practice, its utilization has been limited.
The COVID-19 pandemic contact restrictions led to calls
within the urologic community to broaden the applications
of VV, expanding the use of telemedicine beyond limited
postoperative evaluations to include routine follow up visits
in addition to new patient visits [14,15]. Our VV volume
before included 46 visits over a 21-month period to a cur-
rent volume of 585 visits over the course of 2 months.

Existing telemedicine studies in pediatric urology have
demonstrated good patient satisfaction for video visits,
specifically post-operative visits6-8 and new patient re-
ferrals9. To our knowledge, our study is the first in the
pediatric urology telemedicine literature to demonstrate
positive patient-reported outcomes in a cohort including
return patient visits outside of the immediate post-
operative setting, while also including the largest number
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of new patient visits to date. We have demonstrated high
patient satisfaction in a cohort with a wide variety of di-
agnoses, including dysfunctional voiding, neurogenic
bladder, circumcision evaluation, and urinary tract dila-
tion. Families who reported high satisfaction with the video
visits overall recounted experiences such as the conve-
nience of completing a visit in their homes and the ability
to connect with multiple providers at the same time.
Families’ willingness to recommend telehealth visits to
other families indicates that they found the visits to be
effective in communicating their needs and determining a
plan of care. Considering travel time saved for patients
among other benefits, telemedicine at this larger scale may
have a role in routine care delivery even beyond the COVID-
19 pandemic.

We experienced some challenges inherent to telemedi-
cine. There were various technical and connectivity issues
reported by families and providers alike, including poor
quality of the audio and/or visual of the visit and difficulty
logging into the mobile app. Some of the technical and
connectivity issues were resolved before the start of the
visit’s scheduled time, but there were some persistent is-
sues that led to video visits being converted to telephone
visits. In addition, as the most frequently encountered
barrier to telemedicine adoption at the staff level has
previously been identified as technically-challenged staff
[16], our process involves routine education of all providers
and staff involved in the care of the patient. This includes
not only the attending physicians and advanced practice
providers, but also surgery schedulers, outpatient sched-
ulers, and the billing team. Continued education will be a
critical approach to continue in the future to ensure sus-
tainability of VV.

While a large portion of visits are amenable to a VV, the
limitations of remote evaluations were a challenge for
some diagnoses. For instance, the evaluation of an unde-
scended testicle was inconsistent, and our preference going
forward would be for an in-person evaluation. This pref-
erence is reflected by the relatively low median satisfac-
tion score of 71 for patients with undescended testicles.
Another challenge that is present, but more easily
addressed, is the need for radiographic imaging. In this
setting, some families obtained studies and either mailed
hard copies to our office or had them transferred elec-
tronically prior to the scheduled video visit, facilitating
review. Coordinating this process can be time-consuming
for all parties involved.

At the institutional level, a primary barrier to more
widespread telehealth implementation has been a lack of
reimbursement from insurance companies. Traditionally,
Medicare could only cover telehealth on a limited basis,
such as when the patient is in a designated rural area and
leaves their home to go to a medical facility e essentially
where an in-person encounter would have taken place e for
service. Other payers typically did not cover telehealth
either. However, during the early onset of the pandemic in
March 2020, the 1135 Stafford Act waiver authority and
Coronavirus Preparedness and Response Supplemental Ap-
propriations Act was implemented, allowing Medicare to
pay for both new and established patient visits conducted
via telehealth from a range of providers, including doctors,
nurse practitioners, and licensed clinical social workers,
with time-based tiers of reimbursement and without loca-
tion or geographic restrictions [17]. Thus, when reim-
bursement restrictions were nearly universally eliminated
during the pandemic, institutions were allowed to explore
the feasibility of the telehealth option for their patient
population. Based on the patient satisfaction data, the
telehealth visits allowed during this exploration period
were clearly on par with if not an improvement to prior
visits for a large number of our patients. This access to a
different form of health care delivery warrants continued
consideration going forward, considering the benefits of a
remote evaluation for families given the restraints of
school, work, and travel costs.

This study is not without limitations. We performed this
analysis within a single health system and thus the results
may not be applicable to all pediatric urologic practices.
EMRs vary by institution; therefore, our platform may not
be transferrable to other institutions, although the basic
principles of telemedicine should be applicable, as should
some of the workflow concepts (for example, providing
role-specific educational materials to patients, providers,
and all staff involved, providing patients with a help line
number beforehand, sending weekly tip sheets to pro-
viders, etc. e described in the “Telemedicine Workflow
Outline” section under “Materials and Methods”). Families
included in the study required an electronic device
(desktop or preferably mobile device) and either a mobile
app on their phone or access to the institution’s website,
which may not be accessible for all patients. Our demon-
stration of high patient satisfaction is limited to completed
VVs and does not provide a comparison with in-person
visits, which may be incorporated into future studies.
Regardless, telemedicine provides an adjunct to patient
care, and expanding its use more broadly to follow up and
new patient visits may ultimately improve health care
delivery.

Conclusions

Telemedicine can be effectively utilized for multiple visit
types in pediatric urology, including new, return, and
postoperative visits, with overall positive feedback from
families. Consideration should be given to the continued
utilization of telemedicine for a wide range of visits in the
future beyond the COVID-19 pandemic.
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