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Background
Telemedicine has been growing in popularity in pediatric
health care. Convenience of use, efficiency and limited need
for resources are the primary drivers but barriers remain in
widespread acceptance due to provider apprehension and
inconsistent reimbursement [1]. The onset of the global COVID-19
pandemic and associated need for social distancing has changed
the telemedicine landscape drastically as government and
providers scramble to telemedicine as an alternative to continue
to evaluate and manage patients safely. With the limitations in
mind, telemedicine has not only been shown to be cost effective
but may also contribute to curb climate change [2,3]. In large
hospital networks, subspecialists mostly prefer to travel from
the main hospital to the satellite locations to do consults driven
partly by the need for higher reimbursement amount and partly

from discomfort with the use of novel technology. We present
a model for pediatric inpatient consults and compare its costeffectiveness to face-to-face consultation in our hospital system

Methods
Pediatric subspecialists from the Main Campus (MC) of the
Cleveland Clinic hospital system have traditionally traveled to
the satellite centers-Fairview (FV) and Hillcrest (HL) hospitals
to consult in-person on pediatric cases. For travel between MC
and HL hospitals (10.4 miles), in a car, back and forth, including
time spent at bedside and documentation (30 minutes), it takes
approximately 1 hour 30 minutes in average traffic conditions,
traveling by passenger car with average mileage, while for FV
hospital it takes almost similar time although the distance is
greater (14 miles) (Figure 1).

Figure 1: Map showing the geographic location of the three hospitals-Main Campus (MC), Fairview (FV), and Hillcrest (HL). Source: Google maps.
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Traveling to HL for a face-to-face consultation generates 4.2
kilograms (kgs) of carbon dioxide equivalent (CO2e) emission, per
visit, from an average passenger vehicle and about 5.6 kgs for FV
[4-6]. The average pediatric subspecialty professional charge for
such a visit is $673.00. After subtracting the travel expenses per
mile (55 cents) the total amount billed for each visit is $667.50 for
HL and $665.30 for FV. Comparatively, a telemedicine visit is not
being billed for professional charges to the insurance company
at the time of writing this evaluation although providers get 1.92
Relative Value Unit (RVU) credits for a new 30-minute visit. The
hour of travel time saved could be utilized by the subspecialist
to perform at least 2 outpatient visits of 20 minutes each at
the MC, a total of $856 ($428 each), calculated to $846 after
deducting the cost of telemedicine platform (average $7/use)
usage and internet/electricity/equipment fee (considered to be
$3/use). Thus, using telemedicine could potentially offset the
cost of the face-to-face visit and save $178.5 and $180.7 for every
consultation to HL and FV respectively.

Results
In 2019, 85 inpatient regional consults were conducted in
the children’s hospital. Let us compare these 85 telemedicine
consults with physical consults in our cost-effectiveness analysis.
In financial terms, those virtual visits could have potentially
saved $7140 (40 consults X $178.5) for the HL and $8131.50 (45
consults X $180.7) for FV annually. The telemedicine visits could
also potentially have reduced CO2e emission by 168 kgs for HL and
252 kg for FV, a total of 420 kgs of CO2e emission for the entire
year. This is equivalent to the carbon sequestered by 0.549 acres
of trees in a year. The damaging impacts on health are estimated
by using the IMPACT 2002+life cycle impact assessment model,
multiplying the yearly emission by “characterization factor”,
which represents its fate, potential exposure, and the effect of
that exposure, based on physical-chemical and toxicological
data. According to the model, the estimate of health outcome
calculated for CO2e is a median of 1092 Disability adjusted life
years (DALY) lost annually with an uncertainty range of 42-73,920
DALYs [7,8]. Considering the population of Cleveland (383,793,
US census Bureau) with a life expectancy of 78.5 years (United
States, World Bank data), the average increment of days, when
telemedicine consults are utilized, without disability, ill-health or
premature death is calculated to be 2 months and 18 days per
individual in their lifetime.

Discussion
The CEA was able to demonstrate that pediatric consults for
the regional hospitals using telemedicine would not only be
economically preferable but also beneficial to health. This model
shows that although the impact of telemedicine for a single
department with limited use is minor, the potential wider use of
telemedicine will have an exponential impact on the environment
and ultimately our health. Physical examination is one of the
limitations of telemedicine but virtual examination with the help
of the remote end user provider in the regional hospitals have
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been proven to be reliable with or without enhancements such
as electronic stethoscopes, tele-ophthalmoscopes and derma
scopes [9-12]. High resolution models have previously found that
emission induced temperature rise may increase U.S. annual air
pollution related deaths by about 1000 (350-1800) and cancers
by 20-30/1000 [13]. Wider use of telemedicine can reduce
emissions and improve health.
There are several limitations. Provider familiarity, ease of use and
effective utilization of the technology were not considered in the
model. Only standard passenger cars were considered, and route
of transportation was calculated to and from the main hospital
without any exceptions which could lead to inaccuracies. The
wide uncertainty range makes it difficult to accurately measure
the health impact which is another limitation.

Conclusion
Based on our model, the 85 telemedicine consultations could
potentially save 15,271.50 dollars/year for the hospital system and
reduce DALYs by 1092 (median) per year in the local population.
The exponential growth of telemedicine due to the pandemic
is the right opportunity for a paradigm shift in the use of this
technology for economic and health benefits demonstrated by
this analysis.
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