
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



D

NOTES FROM THE ASSOCIATION OF
MEDICAL SCHOOL PEDIATRIC DEPARTMENT CHAIRS, INC.
A Pediatric Telemedicine Research Agenda: Another Important Task for
Pediatric Chairs

Alexander G. Fiks, MD, MSCE1, Mary Kate Kelly, MPH1, Uchenna Nwokeji, MS1, Janani Ramachandran, MS, MPH1,

Kristin N. Ray, MD, MS2, and David Gozal, MD, MBA3
From the 1Center for Pediatric Clinical Effectiveness, Possibilities Project, and
Department of Pediatrics, Children’s Hospital of Philadelphia, Philadelphia, PA;
2Department of Pediatrics, University of Pittsburgh School of Medicine, UPMC
Children’s Hospital of Pittsburgh, Pittsburgh, PA; and 3Department of Child Health,
University of Missouri, Columbia, MO
riven in part by revised payment systems and the need
to maintain social distancing practices, pediatric tele-
medicine adoption increased dramatically during the

Coronavirus disease 2019 (COVID-19) pandemic.1 Despite
the rapid growth of telemedicine and its appealing features
as a tool for pediatric health care delivery, many questions
remain unanswered regarding the impact of telemedicine
on pediatric health care. Although many groups play roles
in building telemedicine expertise and capacity, pediatric
department chairs are positioned to drive increased attention
to this important topic by virtue of their critical role at the
interface among children’s hospitals, academic departments,
health networks, and communities. A call to action from this
group could help drive increased attention from all parties to
these important questions.

In this article we aim to provide, for pediatric department
chairs and others, a focused summary of where pediatric tele-
medicine research may be most impactful and to highlight
the importance of this topic as an academic research focus.
We argue that despite a growing literature on telemedicine
and the promise of improved outcomes, we lack rigorous,
pediatric-focused research on the quality and outcomes of
telemedicine integration into pediatric care. In addition to
pediatric-centered research on quality and outcomes of tele-
medicine, a specific focus on the impact of telemedicine on
pediatric access and equity is necessary. Inequities in the ac-
cess to and use of telemedicine, when added to existing ineq-
uities in health care, may increase disparities (eg, for low
English proficiency populations) or reduce disparities (eg,
for rural populations).2 Consequently, we argue that a
research and policy focus on understanding and addressing
these disparities is needed.3-5 While we recognize that tele-
medicine encompasses a range of approaches and technolo-
gies, our focus here is limited (albeit not exclusively) to live
audio-video telemedicine, the method of telemedicine deliv-
ery most dramatically accelerated in the context of the
COVID-19 pandemic.

Overall, we conclude that pediatric department chairs can
foster an environment that promotes research to inform a
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nuanced understanding of the benefits and potential unin-
tended negative consequences of live audio-visual telemedi-
cine in pediatrics across different conditions, contexts,
clinical teams, and patient populations to determine how
best to use this approach to maximize child health outcomes
and equity. We have delineated some immediate and prag-
matic goals that frame this issue and may inform the advo-
cacy and coordination required for their attainment
(Table; available at www.jpeds.com).

Quality and Outcomes of Care

With the recent rapid expansion of telemedicine, rigorous
evaluation is needed to ensure that high-quality patient
care is maintained and to determine the best use cases for
telemedicine moving forward.6 Here we first highlight the
importance of a pediatric-specific research focus and then
provide highlights of the existing literature that reveal oppor-
tunities for future research to identify clinical areas in which
telemedicine promotes vs impedes quality care and optimal
outcomes. Finally, we highlight system- and population-
based opportunities to support cross-sector care integration
and personalized health care through telemedicine.

Pediatric-Specific Needs
Although telemedicine tools and technology have many simi-
larities in adult and pediatric health care, many distinct aspects
of pediatric telemedicine warrant consideration. Unique ap-
proaches may be needed to optimally implement telemedicine
for children, including accounting for the patient–caregiver
dyad, tailoring aspects of the visit to meet the distinct needs
of different age groups (eg,maintaining adolescent confidenti-
ality), and integrating telemedicine into school settings where
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children spend much of their time. Additionally, certain pro-
cedures and diagnoses, including vaccination delivery and
attention-deficit/hyperactivity disorder, are more common in
pediatric care. Given these unique features, telemedicine qual-
ity and outcomes should be assessed separately for children, as
theremay be key differences comparedwith adult populations.
Advocacy for federal and other funding agencies to support
pediatric-focused telemedicine investigation, a key role for de-
partments of pediatrics, will be helpful in achieving these goals.

Telemedicine Across Clinical Areas: Existing
Evidence and Imperatives for Future Research
The expanding telemedicine literature shows promise for pe-
diatric applications.Work in areas related to acute care, vacci-
nation counseling, adolescent care, and chronic conditions is
demonstrating potential benefits and suggesting directions
for research to best promote quality and outcomes. Given
the limited research using rigorous randomized trials, the
published studies draw from a range of designs.

In treatment for acute conditions, results suggest that the
setting of telehealth delivery matters. Specifically, research
has explored the quality of care in direct-to-consumer
(DTC) telemedicine services vs those delivered through the
medical home. The annual number of pediatric DTC tele-
health visits increased from 38 in 2011 to 24 409 in 2016.7

The pediatric profession raised questions about this growth
and its potential impact on care. Specifically, the American
Academy of Pediatrics (AAP) noted several risks that can
arise from the provision of nonemergency acute pediatric
care outside of the medical home—whether via telemedicine
or in-person—including the fragmentation of care, lack of
access to complete medical records, missed opportunities
for identifying needs, inadequate follow-up, and treatments
inconsistent with best practice.8 Concerns raised by the
AAP were confirmed by a retrospective cohort study of na-
tional claims data focused on the most common condition
treated in DTC telemedicine visits: acute respiratory tract in-
fections.9 Researchers found that guideline-concordant anti-
biotic management was substantially lower in DTC pediatric
telemedicine visits (59%) compared with urgent care visits
(67%) and primary care visits (78%),9 whereas prescribing
was more consistent across settings in adult populations.10

In addition, an analysis of prescribing practices during the
early pandemic in a single pediatric primary care network
found similar guideline concordance of antibiotic prescrib-
ing in telemedicine and in-person visits, in contrast to the
DTC setting.11 These results underscore the potential impor-
tance of the clinical practice setting to the quality of telemed-
icine care delivery for common complaints and highlight the
importance of attention to contexts (eg, pediatric popula-
tions, continuity of care) in future telemedicine research.

Incorporation of telemedicine into pediatric care requires
consideration of not only whether comparable care is
received during telemedicine vs in-person encounters, but
also how the use of telemedicine impacts the longitudinal
delivery of effective care, including crucial preventive ser-
vices. In this context, researchers have begun to explore tele-
2

medicine use in primary care with a focus on vaccination and
adolescent care. In a national survey of nearly 1000 primary
care clinicians, most reported consistently providing vaccine
counseling during telemedicine visits.12 However, much
remains unknown, including the specific communication
techniques most useful in the context of telemedicine, the
effectiveness of virtual vs in-person vaccine counseling on
vaccine receipt, and how to best facilitate in-person follow-
up for vaccination after telemedicine visits.
In terms of adolescent care, telemedicine for adolescents

may offer a promising tool, given that adolescents seek health
care less frequently than younger children.13,14 Telemedicine
may improve receipt of recommended care for this age group
if it can successfully reduce barriers associated with in-person
office visits. Several examples of the feasibility and accept-
ability of telemedicine in adolescent medicine, including
for confidential care, have been published15-21; however, we
found a lack of studies on the clinical outcomes of this care.
Treatment for chronic conditions is another area that may

be particularly amenable to virtual care. There is a large and
disparate body of research on clinical outcomes across adult
and pediatric age groups in telemedicine chronic care. An
older report from the Agency for Healthcare Research and
Quality that summarized findings from 58 systematic reviews
published between 2007 and 2015 on the effectiveness of tele-
medicine concluded that research consistently supports the
benefits of telemedicine used for direct patient–clinician
interaction in the treatment of chronic conditions overall,
but that a gap remains in evaluating the management of
serious pediatric conditions using telemedicine.22

The small number of randomized trials in this area
demonstrate favorable outcomes. In one randomized clinical
trial, children with asthma who received a school-based tele-
medicine intervention experienced significantly fewer symp-
toms and hospital visits compared with children who
received usual care.23 Similarly, in a randomized trial, use
of an asthma portal to support shared decision making be-
tween families and pediatricians resulted in fewer child
asthma flares and fewer parent missed days of work.24 In
another randomized trial involving children with medical
complexity, those who were offered telemedicine visits with
primary care clinicians in the context of a comprehensive
care program had reductions in days of care, risk of serious
illness, and health system costs compared with children not
offered virtual care.25

Many studies of telemedicine for chronic conditions use
nonexperimental designs. A study of a recent quality
improvement project demonstrated improved follow-up
for attention-deficit/hyperactivity disorder when school-
based telemedicine was used.26 Similarly, nonrandomized
studies in children and young adults with type 1 diabetes
have demonstrated high patient satisfaction,27,28 increased
frequency of clinician contact, and improved hemoglobin
A1c levels with the use of telemedicine.29 An emerging liter-
ature also suggests clinical benefits from teledermatology.
A retrospective analysis of 1500 children and adults found
that 70% of patients had a change in diagnosis, 98% had a
Fiks et al
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change in management, and 69% with more than one tele-
dermatology visit showed clinical improvement.30

These findings highlight the promise of telemedicine in ur-
gent and nonurgent settings that could be strengthened by
additional larger-scale randomized studies, comparative
effectiveness research, or dissemination and implementation
studies. Rigorous randomized designs or designs benefiting
from causal inference are essential to assess the effectiveness,
risks, and costs of telemedicine across a variety of clinical
areas. Large-scale multisite or network-based studies are
needed to assess generalizability. From a pragmatic perspec-
tive, the field would benefit from work to identify the ideal
balance and frequency of in-person visits vs telemedicine
visits, the conditions that would benefit most from telemed-
icine applications, the relative benefit of providing families
with devices to enhance telemedicine evaluation, the devel-
opment of optimal triage protocols to direct families to either
in-person or virtual care, and the creation of supportive pay-
ment models.31

System and Population-Based Opportunities
Telemedicine creates opportunities for critically needed
cross-sector care integration within health care settings and
between health care and others (eg, schools, social services)
supporting the redesign of preventive and chronic disease
care management as well as multiple care practices. Ideally,
these efforts should involve multidisciplinary initiatives us-
ing telemedicine systems and be rigorously evaluated. For
example, chronic disease management through telemedicine
technologies needs to have versatile functionality and be able
to support patients with multiple diseases. Systems need to
provide more options for tailoring to become more
patient-specific and personalized. Stratification tools are
needed for matching patient preferences and health care pro-
viders’ recommendations to specific technologies and goals.
Guidelines that assist patients in understanding how to use
the technology, how the data are analyzed, and how to self-
monitor their care are needed to increase patient/family
acceptance and build comfort with self-management. Op-
portunities to partner with payers to determine the effective-
ness and cost-effectiveness of payment models and of
coverage for devices should be prioritized.

Access to Care and Health Equity

The AAP recognizes telemedicine as a valuable tool to address
access challenges in pediatric care.31,32 Studies have demon-
strated the ability of telemedicine to address such barriers
as uneven geographic distribution of pediatric clinicians,
shortage of pediatric subspecialists, and lack of effective
communication and coordination between pediatric pro-
viders. For example, in a rural and medically underserved
community, there was high satisfaction among clinicians
and parents/guardians with the use of telemedicine consulta-
tions for children with special health care needs.33 Separately,
a cluster randomized trial tested a telemedicine-enhanced
referral process for children from primary care to community
A Pediatric Telemedicine Research Agenda: Another Important T
mental health clinics.34 Children and their parents assigned
to the telemedicine intervention (introductory video and vir-
tual screening visit) were significantly more likely to com-
plete the initial screening visit compared with the usual
care control group.34 These findings indicate opportunities
for future trials to examine replicability for other conditions
and for measuring the impact of telemedicine use on follow-
up and clinical outcomes.
Even though telemedicine has the potential to reduce bar-

riers that disproportionately affect marginalized populations,
its use may actually worsen disparities. For example, the tech-
nology required to access health care remotely may inequi-
tably limit opportunities to utilize telemedicine services.
Inadequate broadband access, which refers to access to a
high-speed internet connection, is one key concern.35 Inade-
quate broadband access disproportionately affects rural resi-
dents, Native Americans living on tribal lands, Black and
Hispanic adults, adults aged 65+ years, and those with an
annual household income <$30 000.36,37 Digital device
ownership is another potential source of inequity. An
emerging trend shows a sharp increase in smartphone-only
internet use, particularly among the lowest-income groups
in the United States.38 Directing research efforts to reducing
barriers around using a smartphone for telemedicine visits
could improve equitable access to telemedicine. For example,
designing and adopting telemedicine platforms that do not
require costly data plans or substantial device memory may
help improve families’ access. Expansion of existing services,
such as Lifeline, a Federal Communications Commission
program that provides reduced-cost phone or internet ser-
vice to low-income families, has been proposed to combat
these service barriers39; assessing the impact of such policy
changes may help support sustained funding.
Along with digital device ownership and broadband access,

digital literacy is a third requirement for successful use of cur-
rent telemedicine services. In health care, digital literacy re-
fers specifically to an individual’s ability to use health
information technology tools to participate in health care.40

Low digital literacy disproportionately impacts individuals
of low socioeconomic status, those with lower educational
attainment, and the elderly. There is some evidence that in
adults with multiple chronic conditions, digital literacy
training can help increase telemedicine engagement.41 Access
to digital literacy training is currently available frommultiple
sources including libraries, community centers, and others42;
however, more research is needed to evaluate whether part-
nerships with these organizations offer sustainable solutions
to improving digital literacy in a way that improves health.
Parallel research should strive to improve user telemedicine
interfaces to accommodate varying literacy levels.
Even among those with digital access, the potential exists

for inequities in telemedicine care. For example, inadequate
incorporation of interpreter services or of accommodations
for children or caregivers with communication disabilities
may result in inadequate parent–clinician communication
through digital platforms. Multiple frameworks have pro-
posed key steps in designing telemedicine interventions to
ask for Pediatric Chairs 3
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advance health equity, including the need to focus on
marginalized populations in design, to involve representative
patient and family members in the process, and to prioritize
linguistic and cultural tailoring.6,43 We also lack knowledge
regarding whether telemedicine platforms modify the impact
of implicit biases on clinician decision making. This concern
warrants specific attention. Investigating the content
and outcome of telemedicine visits is crucial to ensure not
only equitable access, but also equitable care through
telemedicine.

Potential Role of Pediatric Department
Chairs

The examples highlighted above indicate that for virtual care
to successfully evolve and expand, a systematic approach to
innovation and research is needed. Recent trends in telemed-
icine adoption in the context of the COVID-19 pandemic
have underscored the importance of addressing salient
knowledge gaps as outlined through multiple examples dis-
cussed above. To best fill these voids, academic pediatric
departments ideally will foster an environment that is condu-
cive to innovation and scholarship in the realm of telemedi-
cine to optimize live audio-video telemedicine across care
settings. Further synergy can be achieved by complementing
this foundational work with scholarship to create, evaluate,
and/or implement remotely captured patient-reported out-
comes measures, advanced wearable technologies, smart
home and health sensors, and powerful analytics platforms
to build a future of evidence-based and highly engaged
personalized medicine across the care continuum. In this
setting, pediatric department leaders have the opportunity
4

to promote a future for pediatrics that prioritizes an inte-
grated partnership with children and their families through
complementary in-person and remote interactions. Chairs
also may support activities to promote research dissemina-
tion to payers, policy makers, and health system leaders
and research translation to the clinical and operational activ-
ities within the department so that evidence-based strategies
reach children and families.

Conclusions

Pediatric department chairs in academic departments can
direct faculty and program development as well as scholar-
ship to telemedicine, an area likely to be foundational to a dy-
namic, personalized, and more accessible and impactful
system of pediatric care. Here we have presented examples
demonstrating the widespread lack of rigorously designed
and conducted longitudinal and equity-focused research to
guide telemedicine implementation and use. Results from
such studies are urgently needed to inform evidence-based
decision making regarding clinical impact, cost-
effectiveness, patient perception, and organizational aspects
of telemedicine. With concerted focus and leadership initia-
tives, knowledge gaps may be closed, with children benefiting
from the optimal mix of in-person and virtual care. n
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Table. Immediate priorities for pediatric departments in supporting telemedicine

1. Ensure that telemedicine research involves a focus on the unique aspects of telemedicine in pediatrics; advocate for this focus in federal and other research funding.
2. Prioritize research that identifies clinical areas (eg, care delivery setting, conditions, specialties) where telemedicine promotes quality and beneficial outcomes and

should be promoted vs may impede these goals and should be curtailed.
a. Support the use of rigorous randomized designs or designs benefiting from causal inference to assess the effectiveness or risks/costs of telemedicine use.
b. Promote multisite or network-based pediatric studies to promote generalizability.

3. Support telemedicine research that encourages system and population-based telemedicine solutions, including cross-sector care integration, patient-specific
tailoring, and optimal implementation of multiple digital tools and visit modalities.

4. Prioritize research that assesses and advances equity in telemedicine access and quality and that commits to partnership with communities and patients in the
conduct and translation of research.

5. Support activities to promote research dissemination to payers, policy makers, and health system leaders and to promote research translation to the clinical and
operational activities within the department so that evidence-based strategies reach children and families.
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