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Methods: A survey was developed and sent to 
patients participating in a pediatric teleurology 
program at an academic medical center. This 
survey evaluated the patient’s history using this 
telemedicine platform, satisfaction with various 
aspects of the application as well as associated 
details about transportation and costs of 
traditional in-person visits.

Results: Of the 50 survey respondents, the 
majority reported that they found the app easy 
and comfortable to use as well as just as useful 
as in-person visits. Respondents also indicated 
that they incurred lower costs, traveled less, and 
faced less time lost from work.

Conclusions: Telemedicine is a useful tool to 
enhance low-acuity pediatric urology care while 
minimizing the financial and opportunity costs of 
these visits as compared to in-person visits. 

BACKGROUND
Telemedicine allows providers to employ 
technology for the purposes of enhancing 
medical interactions with patients. While 
telemedicine has been employed in most medical 
specialties, it is especially advantageous for 
patients that need low-acuity evaluation by 
medical providers. The use of telemedicine has 
been shown to reduce geographic distances 
traveled by patients as well as the costs 
associated with in-person medical visits.

Telemedicine includes any form of 
telecommunication to diagnose and treat patients 
remotely and includes, but is not limited to, 
videoconferencing, electronic consults, and 
wearable devices for tele-monitoring.1,2 Owing to 
its wide versatility, telemedicine has grown into 
all fields of healthcare and is being implemented 
to continue improving patient care.3
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It has been employed by many medical specialties 
to provide pre- and post-operative care, expand 
access in rural areas, and facilitate communication 
between consultants.2 This has worked especially 
well in medical specialties that face an unbalanced 
geographic distribution of providers such as 
pediatric or surgical subspecialty care.2,4 For 
example, these specialties have taken advantage 
of telementoring to improve surgeons’ technical 
experiences or provide triage services in 
surrounding emergency rooms, urgent care 
centers, or community intensive care units.5

Some pediatric urologistswere quick to adopt 
the use of telemedicine and used it to address 
a number of low-acuity diagnoses, including 
urinary incontinence, vesicoureteral reflux, 
congenital abnormalities, dysfunctional voiding, 
and urinary tract infections.1,6 However, in 2016, 
an American Urological Association report 
indicated that less than 9% of all urologists 
participated in a telemedicine program.7 Some 
of the potential barriers to adoption of this type 
of technology by providers include cost and 
concerns of liability, lack of time for training, 
lack of technical support, lack of reimbursement, 
and perceived threatened clinical independence.8 
With the coronavirus pandemic, many of these 
barriers have been pushed aside, allowing 
clinicians to use telemedicine to continue to 
care for their patients.

Owing to the centralization of pediatric 
urologists in urban and academic areas, patients 
are often required to travel long distances for 
medical evaluation, leading to additional costs 
of medical visits, including hotel stays, loss 
of time at work, or car rentals.9,10 Previous 
investigations into the use of telemedicine 
by pediatric urologists have indicated that 
telemedicine can be useful in reducing some 
of the associated costs of in-person visits 
for postoperative care.11,12

One important predictor in the success of 
telemedicine programs is patient satisfaction 
with the technology. Previous investigations into 
the satisfaction of care received by patients or 
their parents consistently demonstrated high 
levels of satisfaction.13–15

This study was conducted to evaluate the current 
satisfaction levels and sensibility of a pediatric 
urology telemedicine program for low-acuity 
clinic visits. Our telemedicine program was 
evaluated on its ability to reduce waiting time, 
distance of travel, and associated transportation 
costs compared to in-person visits along with 
markers for patient satisfaction. 

MATERIALS AND METHODS
The study population surveyed was adult 
individuals seeking pediatric urological medical 
care for their dependents through the Louisiana 
State University Health Sciences Center 
(LSUHSC)/Children’s Hospital of New 
Orleans (CHNOLA) pediatric urology program. 
After initial in-person evaluation with a single 
pediatric urologist, patients with low-acuity 
conditions needing follow-up that did not require 
a repeat physical examination (e.g., voiding 
dysfunction, nocturnal enuresis, routine imaging 
follow-up, etc.) were offered enrollment into the 
CHNOLA Telemedicine Enhancing Children’s 
Health (TECH) Program. The TECH program 
was created in 2017 at CHNOLA with the 
goal of enhancing pediatric subspecialty care 
around the state of Louisiana. This program 
employed the Hale Health telemedicine 
platform (San Francisco, CA) to provide secure 
messaging, video visits, and photo-sharing 
between patient and provider. The survey was 
sent out to 117 individuals, with 50 consenting 
and completing the survey (response rate: 43%) 
from August 2018 to December 2018 
through the Hale Health telemedicine platform. 
Individuals who had not responded to the survey 
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received a mobile notification through the Hale 
Health application 2 weeks after receiving the 
original survey.

The survey was originally developed from both 
a literature review focused around assessing 
satisfaction and utility of previous telemedicine 
programs, and previous satisfaction surveys 
employed by LSUHSC.16,17 This survey 
instrument contained 39 items that identified 
patient background, socioeconomic details, and 
history of telemedicine usage. It also assessed 
the satisfaction of utility of the mobile 
application, comfort with discussing clinical 
conditions, relationship and communication with 
the provider, associated costs with telemedicine 
visits, and details about transportation and costs 
of traditional, in-person visits. Questions 
assessing background, socioeconomic details, 
history of telemedicine usage, and details about 
in-person visits utilized multiple-choice options, 
while questions assessing satisfaction of utility 
of the platform, comfort with discussing clinical 
conditions, relationship and communication with 
the provider, and associated costs with the 
telemedicine visit were assessed through a 
5-point Likert scale ranging from “Strongly 
Disagree” to “Strongly Agree” with an option 
for “not applicable” participants.

After the creation of the survey instrument, it was 
reviewed by three urologists and public health 
faculty at LSUHSC for face validity, content 
validity, and wording. The survey was sent to five 
patients to be reviewed in the same manner. As a 
result, minor editorial changes were made to 
optimize clarity and utility of the instrument. 

Collected data were analyzed using descriptive 
statistics with SAS version 10.4 (SAS Institute 
Inc; Cary, NC). The LSUHSC institutional 
review board approved this study as expedited 
(IRB #10165).

RESULTS
The majority of the 50 parents or caregivers of 
patients enrolled in CHNOLA’s TECH program 
that responded to the survey were white and 
female respondents. The annual household 
income for patients was somewhat evenly 
distributed with the largest percentage of 
respondents falling between $20,001 and 
$40,000 a year. The education attainment 
level of respondents, however, fell into two 
groupings—a high school diploma or a college 
degree or higher. Insurance status was equally 
split between commercial and Medicaid and 
almost all (98%) reported having a primary care 
doctor. Respondents had a history of between 
1 and 15 visits with this telemedicine platform 
with an average of between 2 and 3 visits.

Statistics of respondents’ satisfaction rates 
with usage of the Hale Health mobile application 
indicated that the vast majority found the 
app easy to use in terms of downloading 
the application, setting and rescheduling 
appointments, and finding a place to have the 
visit. In addition, responses indicate that the 
application allowed for patient/caregiver comfort 
with the medical decision process, relationship, 
and communication with the clinician. In 
evaluating satisfaction levels of the potential 
and associated costs, respondents indicated 
that slightly more than half would choose a 
telemedicine video visit over in-person visit 
because of associated costs. Seven out of 10 felt 
that they received the same quality of visit 
through video telemedicine visits and nine 
out of 10 reported no issues with insurance 
coverage of visits.

When asked about travel distances for in-person 
pediatric urology visits, most respondents would 
travel between 50 and 200 miles and would use 
their own car as their mode of transportation 
(Tables 1 and 2). Almost 20% of respondents 
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would travel over 200 miles. Reported travel 
costs associated with a trip to the pediatric 
urologist would cost more than half of 
respondents between $10 and $50, with 8% 
paying over $100 per visit (Table 1). Some of 
the more common causes of these incurred travel 
costs include finding child or adult care and 
paying for food on trips, with a few paying for 
lodging costs. In all, 36% of respondents 
indicated that they would have incurred some 
other expense not evaluated through this survey, 

and 70% of respondents indicated that in-person 
visits to the pediatric urologist resulted in lost 
time at work for either themselves or a spouse/
companion (Table 2). Waiting time was shown 
to be reduced with the use of telemedicine visits 
(Table 3).

DISCUSSION
Telemedicine has previously been shown to be an 
acceptable modality to provide quality healthcare 
to patients while still maintaining patient 

Table 1. Associated transportation costs and travel distances for in-person medical visits
With in-person visits, I would travel approximately: % (n)
Less than 20 miles 12% (6)
Between 20 and 49 miles 14% (7)
Between 50 and 99 miles 34% (17)
Between 100 and 200 miles 22% (11)
More than 200 miles 18% (9)
With in-person visits, I would have incurred these travel costs: % (n)
Less than $10 10% (5)
Between $10 and $25 32% (16)
Between $26 and $50 34% (17)
Between $51 and $100 16% (8)
More than $100 8% (4)

Table 2. Forms of transportation and associated barriers with in-person medical visits
With in-person visits, I would have used the following to travel to see the clinician: % (n)
Driven your own car 98% (49)
Taken a free ride in someone else’s car 0% (0)
Paid for a taxi, bus, or other transport 0% (0)
Used transport from my health insurance company 2% (1)
If I traveled to see my pediatric urologist, % (n)
I would have lost time at work 58% (29)
My companions would have lost time from work 12% (6)
I would have needed to find child or adult care 32% (16)
I would have paid for meals while I was away from home 60% (30)
I would have paid for a hotel to spend the night 10% (5)
I would have other expenses 36% (18)
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satisfaction.18–20 It has become so widely 
employed that the American Academy of 
Pediatrics encourages its use to improve access 
to pediatric physicians while also minimizing the 
cost burden of providing healthcare and 
generating benefits to patients and their families 
through minimal travel costs, parents/guardians 
missing work, and patients missing school.21

While many publications have assessed the 
patient’s satisfaction with telemedicine, many 
of these studies have limited generalizability to 
disparate patient populations.14 The high levels 
of satisfaction among the parents/guardians 
of pediatric urology patients in this study 
are consistent with similar previous 
evaluations.10,12,17 A reduction in out-of-pocket 
costs associated with in-person visits has been 
traditionally considered an advantage of 
employing telemedicine; however, willingness 
to pay for pediatric urology clinic visits may 
need further understanding to increase utility 
of this technology.22,23 While Louisiana has 
favorable coverage laws in place for 
telemedicine visits directly to the consumer, this 
is not consistent across the country or amongst 
payors. In evaluating some of the causes of the 
direct and indirect costs of in-person visits, this 
population reported similar sources of costs, 
including lost time at work, child or adult care, 
and meal/lodging expenses.10,12 Other costs 
associated with in-person visits not assessed in 
this study, but potentially impacting this patient 

population, include missed school time and loss 
of patient leisure time.22

In Louisiana, a largely rural state, access to 
pediatric urologists is concentrated in the 
southeast part of the state, creating a larger 
geographic barrier for residents in other areas 
of the state. In addition to the reduced travel 
distance that telemedicine enables for both the 
clinician and the patient, the reduction in 
number of days to be scheduled to be seen by 
the clinician is an added benefit, especially in 
a sub-specialized field such as pediatric 
urology.24 This is most apparent in low-acuity 
conditions where patients can safely wait until 
the clinician holds clinic at a more convenient 
outpatient facility where wait period is longer.

Limitations to this study include a selection 
bias of the population surveyed. As this 
survey was sent out to those who had voluntarily 
enrolled into the CHNOLA TECH program, it is 
possible that only those parents/caregivers who 
felt comfortable with telemedicine completed 
this survey and therefore the satisfaction results 
may be overestimated. In addition, due to the 
highly specialized nature of pediatric urology 
and a single participating clinician, a smaller 
number of patients and families were eligible 
to be surveyed, leading to the low sample size 
of this study. Even with these limitations, this 
preliminary study supports the continued and 
expanded use of telemedicine in pediatric 

Table 3. Comparing wait time for in-person and telemedicine medical visits
Wait time In-person visits % (n) Telemedicine visits % (n)
1–14 days 56% (28) 80% (40)
15–30 days 28% (14) 14% (7)
31–60 days 14% (7) 2% (1)
61–90 days 0% (0) 4% (2)
More than 90 days 2% (1) 0% (0)
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subspecialty care while identifying potential 
areas of continued investigation, including, but 
not limited to, a comparison with patients that 
did not enroll in the TECH program.

CONCLUSION
Owing to the limited number of providers 
and specialized nature of pediatric urology, 
access to these clinicians can prove to be 
difficult due to cost or geographic barriers. 
Telemedicine is a widely accepted and employed 
method of improving access for these patients 
while offering a variety of cost-savings and 
social benefits when compared to in-person 
visits. In addition, patients are satisfied with the 
quality of care provided through the 
telemedicine technology. These findings 
encourage the current use and the future 
expansion of telemedicine for enhancement 
of low-acuity pediatric urology care.
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