
Multicenter retrospective review on telemedicine utilization
Weekly ambulatory encounter data was obtained from seven WRAP-EM organizations
from February 8 through August 8 representing over 4.1 million patient encounters.
Weekly run-charts demonstrate modest 1-3% utilization of telemedicine until onset of
the pandemic, after which telemedicine utilization increases to 59% the week of April
11 and 18 in the setting of government stay-at-home orders and stabilizes to 30% of
ongoing ambulatory encounters after relaxation of these orders (Figure 2). Increase in
utilization from before March 14 to after statistically significant (p < 0.05).
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Specialty Novel Telemedicine Application
Critical Care Telemedicine incorporated into Code Blue cart limiting exposure

Burn Care Teaching remote medical providers basic burn care to limit transfers

Emergency Med Screening patients, home EMT visits communicating with providers

Education Telemedicine objective-structured clinical examinations (OSCEs)

Nursing Recertification and supervisory visits for Private Duty nurses

Figure 1: Novel telemedicine applications from cross-sectional survey to WRAP-EM
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Figure 2: Composite weekly ambulatory run-chart from seven WRAP-EM member 
organizations from February to August 2020; black line represents percentage of digital visits

Background: The ongoing coronavirus disease of 2019 (COVID-19) viral pandemic has
significantly altered medical practice. Efforts to “flatten the curve,” fears of the virus,
and protective equipment shortages have resulted in a shift from in-person care to
virtual platforms. Telemedicine has emerged as a key tool facilitating this shift.

Objectives: We sought to understand the impact of telemedicine on the delivery of
healthcare for children in the Western Regional Alliance for Pediatric Emergency
Management (WRAP-EM) consortium covering five western states and 13 million
children. We aimed to study the shift to telemedicine within the consortium in the
setting of the COVID pandemic.

Methods:
Cross-sectional WRAP-EM survey on telemedicine
A cross-sectional study was performed using a Google Forms survey to WRAP-EM
members from April 30 to May 30 2020 inquiring about current changes in
telemedicine practice resulting from COVID and projections for future practice in
addition to standard demographic data. These data were analyzed for seven members
of the WRAP-EM Telemedicine Focus Group for themes and insights.

Multicenter retrospective review on telemedicine utilization
Ambulatory encounter data was solicited from WRAP-EM member organizations
delineating face-to-face vs. virtual encounters. De-identified data were compiled into
composite run-charts plotting face-to-face versus telehealth visits over time. Utilization
of telemedicine before and after pandemic declaration was compared using Student’s
t-test for difference with a significance level of p < 0.05.

Systematic review of literature
A review of currently available literature was performed using PubMed by searching
for the terms “pediatric,” “COVID,” and “telemedicine.” Two physician members of the
Telemedicine Focus Group screened each abstract, excluding studies which did not
involve children, discuss telemedicine in a meaningful way, were not pertinent to
COVID, or lacked significant primary data. Selected abstracts were reviewed by nine
members of Telemedicine Focus Group. The PRISMA flow diagram was used to report
screen and evaluation results. Level of evidence was determined based on the Oxford
Centre of Evidence-Based Medicine classification. Included manuscripts were analyzed
for common themes and applicable lessons learned.

Results:
Cross-sectional WRAP-EM survey on telemedicine
Fifty-two respondents including physicians (37%), patients (23%), and nurses (19%) 
completed the survey, representing 12 different states including Arizona (40%), 
California (17%), Washington, Nevada, and Oregon. Most respondents had positive 
impressions of telemedicine (96%) with major themes including a large increase in 
telemedicine utilization, enhanced safety, increased access for patients and providers, 
greater flexibility and timeliness of appointments, and greater perceived provider 
focus during telemedicine clinical encounters. Negative responses included concerns 
over billing and reimbursements, lack of an in-person physical exam. Figure 1 shows 
respondents’ perceived application of telemedicine after the pandemic.

Systematic review of literature
Figure 3 outlines the PRISMA flow diagram and selection process. A total a 47
manuscripts were included in the final review with all studies level IV (case-control or
retrospective reviews of mostly local evidence) or level V (expert opinion).

There has been broad implementation of telemedicine in caring for children during
the COVID pandemic spanning general pediatrics to specialized fields including
neurology/epilepsy, pulmonology and asthma control, psychiatry and behavioral
health, endocrinology, infectious disease, surgery and surgical subspecialties, and
hospice involving the use of novel technologies to aid in physical examination and
triage. Telemedicine has also been implemented in the hospital setting, enabling
continued multidisciplinary care and consultation during a pandemic. Patients and
caregivers report a high degree of satisfaction with telemedicine as do clinicians. The
visit completion rate is high. While telemedicine improves access for rural children in
particular, inadequate infrastructure can blunt this effect and reveal broader
socioeconomic inequities driving outcomes.

Conclusions: Telemedicine has dramatically increased during the COVID pandemic
and will have a lasting impact on the future delivery of healthcare. Its role during
emergency operations has demonstrated its utility and future directions should work
toward limiting barriers to implementation and strengthening infrastructure to
support telemedicine.
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Figure 3: PRISMA flow diagram for screening and selection of manuscripts for review


