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In 2006, the Institute of Medicine published a report titled “Emergency Care for Chil-

Since then, telehealth has emerged as one of the great equalizers in care of children,
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1 | INTRODUCTION

Shortages in the pediatric health care workforce continue to affect
the care that children receive in the United States. In addition to
this, significant disparities exist in the quality of care that children
in rural and in low-resource urban areas receive.! Several factors
contribute to this, including an increase in the number of children
with chronic conditions and technology dependence, lack of ade-
quate compensation and incentives for primary care pediatricians,
and underdeveloped infrastructure for pediatric care outside of large
urban pediatric medical centers. Telehealth encompasses the provision
of health care via telecommunication and information technologies,
including clinical care and education services.? It provides an excellent
opportunity to optimize current resources in providing more equitable
care, regardless of geography.®

Although the overall structure and process of telehealth are similar
between adult and pediatrics, the epidemiology and potential impact
of telehealth are different for children. A great majority of critically ill
and injured children present to general emergency departments (ED),
where timely access to expertise and pediatric-specific experience is
less available.* To ensure good health care outcomes for these chil-
dren, access to specialists through telehealth is critical in bridging the
health care gap in rural and low-resourced areas. During COVID, pedi-
atric specialists temporarily expanded their scope of practice age limit,
which affected telehealth services.”
We provide an overview of the role of telehealth in pediatric

emergency care.

2 | HISTORY OF TELEHEALTH

Telehealth has been in use for many years. The American Recovery and
Reinvestment Act® and Health Information Technology for Economic
and Clinical Health” acts of 2009 helped accelerate the advance-
ment of technology and Internet-connected health. Shortly thereafter,
the Meaningful Use Act and the Affordable Care Act® accelerated
the use of digital health care in the United States. In 2016, Cen-
ters for Medicare and Medicaid Services began allowing payment for
telehealth services, including services to rural health care centers.’
The COVID-19 pandemic® further accelerated telehealth use and
payment through the COVID Aid, Relief, and Economic Security Act.
The American Academy of Pediatrics section on Telehealth Care and
the American Telemedicine Association describe pediatric telehealth

use for long-distance education (tele-education),’>2 remote special-

the impact of the COVID-19 pandemic on these services, and highlights challenges in
setting up, adopting, and maintaining telehealth services.

COVID-19, patient portal, pediatric emergency medicine, pediatric telehealth, tele-consultation,
tele-psychiatry, virtual visit

12 and clinician-to-clinician and

ist consultations (tele-consultation),
clinicians-to-patient communication (tele-practice).!%134 |mpactful
use of telehealth in neonatology and chronic care have also been
described.'5 Additionally, telehealth has been used to remotely recruit
children for research studies.’® The COVID-19 pandemic caused a
surge in video-based pediatric virtual office visits, allowing telehealth
clinicians to engage in timely and definitive routine as well as follow-up

care for children during the “stay in home” orders.'”

3 | TELEHEALTH IN PEDIATRIC EMERGENCY
MEDICINE

Telehealth provides timely and efficient access to pediatric specialists
in managing children with complex chronic and acute care problems.
Although the elements and the process of creating a telehealth system
are similar in adult medicine and pediatrics, telehealth is particularly
impactful in bringing pediatric-specific expertise to bedside in rural and
low resourced areas, where these skills and expertise are not immedi-
ately available. This includes children who are technology dependent,
as well as children with high medical complexity. Telehealth in these
situations accelerates assessment and care, reduces cost and need
for unanticipated hospitalization, and significantly improves patient
and family experience.’® Some of the examples of how telehealth can
overcome health disparities and inequities include the following.

3.1 | Prehospital transport

Timely access to specialists to help facilitate transport decisions signif-
icantly improves care, reduces costs, and increases staff and patient
safety.’? When a distant general hospital seeks to transport a child
requiring specialty care to another facility, a pediatric specialist at the
destination hospital can remotely provide advice, including assistance
with transport logistics and specific care needs during the interfacility

transport.

3.2 | Tele-triage

A pediatric specialist can use video or phone telehealth triage and
assess for acuity and level of service needed for infants and chil-
dren. Data show that remote triaging has great concordance with
in-person triage.2° On-site tele-triage also helps reduce ED wait times

for children whose level of illness can be underestimated. Despite its
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advantage, until the COVID-19 pandemic, the use of tele-triage in
pediatrics was limited.2?

3.3 | Tele-consultation

General EDs transfer children more often than adults, due to less
availability of pediatric specialists and lack of comfort and expe-
rience with ill children.22-2> Tele-consultation has great impact in
diagnosing skin rashes and respiratory illness, as well as determina-
tion of intervention need (lacerations, fractures). Tele-consultation also
provides great value in hospital destination decisions for trauma, com-
plex medical problems, and psychiatric care.26-2? The interobserver
reliability of tele-consultation compared to in-person assessment is
80%-100%.26-28.29 Telehealth has helped decrease school absenteeism
from minor illnesses.39-32 Other uses of tele-consulting include patient
follow-up,3® electrocardiogram (ECG) interpretation,®* and review of
radiographic images.3°=38 With COVID-19 travel restrictions, tele-
health has become a vital alternative to an in person visit.>? Health care
systems have accelerated telehealth for screening, triage,*® diagnosis,

treatment, and ED follow-up of children.**

3.4 | Telehealth for child and adolescent psychiatry
(tele-psychiatry)

Given the severe national shortage of pediatric mental health
professionals*? and significant disparities in timely access to a trained
and licensed child psychiatry professional, tele-psychiatry has been
transformative in bridging this gap at a level that would otherwise have
not been possible. Video tele-psychiatry provides an effective and cost-
efficient way for EDs to consult with a psychiatry specialist at a distant
site. One of the most important uses of tele-psychiatry is screening for
suicidality in children and adolescents. Currently, suicide is the second
leading cause of death in children aged 10-14 years.*® Prevalence of
pediatric suicide is particularly high in rural and critical access areas,
where access to a mental health professional is extremely limited.**
Ability to provide timely screening and assessment for a child who is
at high risk of suicide is critical, and availability of a telehealth program

can be the difference between life and death in many cases.

3.5 | Telehealth for sexual abuse/assault evaluation
Telehealth provides a vital remote link to a child abuse expert consul-
tant to help EDs with recognition of signs of abuse, proper examination,
timely evidence collection, and appropriate documentationin real time,
before transfer to a tertiary center, reducing patient anxiety at a

vulnerable moment.*®

3.6 | Tele-practice

Distance communication including paramedic base station contact
and clinician-to-patient communication has been critical to increas-

WILEY- >

ing the quality and timeliness of care and improving pediatric care
outcomes. It has also reduced medication dosing errors.*®*’” Remote
monitoring (tele-monitoring) has facilitated data sharing for time-
sensitive conditions such as cardiac arrhythmias, seizure events,
and respiratory distress, by alerting receiving facility clinicians of a
potential emergency.*8->2 Telehealth allows assisting with decisions
related to airway and oxygen therapy, intravenous fluid administration,
antimicrobial recommendations, interpretation of laboratory results,
and other life-saving interventions via a remote video monitor. In
addition to this, tele-practice in primary care pediatrics has also
experienced an increase in use, as numerous in-person pediatrician
visits were canceled due to COVID-19 safety precautions. With clinics
closed, many children received vital health maintenance visits by
telehealth.

3.7 | Telehealth regionalized care support

Telehealth can connect trauma expertise from regional pediatric
trauma centers to rural and low-resource EDs”? leading to reduced
diagnostic and medication errors.>* Telehealth can also assist with
timely and effective local pediatric trauma and burn care, as well as
determination of need for interfacility transport. Similarly, a remotely
located pediatric specialist can provide help with managing children
with complex care needs, including care of technology-dependent
children and complex metabolic and genetic conditions. at a distant
ED, decreasing unnecessary transfers, and reducing morbidity and
mortality.>>>¢

3.8 | Tele-learning

Bringing scientific evidence to community and rural practice through
tele-education, such as Project ECHO (Extension for Community
Health Outcome) helps disseminate best practices and improves clin-
ical care confidence and experience.>’ The great majority of ill and
injured children present to community EDs with low pediatric vol-
umes and less familiarity and comfort with pediatric care in such
settings.* Telehealth education is an important mechanism to dis-
seminate pediatric-specific best practices to these community EDs.
In addition to this, the use of telehealth for ED aftercare education

58-61

for children is also increasing in prevalence, as are virtual real-

ity gaming, simulation, video conferencing, and interactive learning

modules.62-66

4 | ADDITIONAL APPLICATIONS OF TELEHEALTH
IN PEDIATRIC EMERGENCY MEDICINE

Telehealth can address specialist shortages by leveraging centralized
assets for rural and low resourced communities. A single pediatric
emergency medicine (PEM) subspecialist from the “hub” tertiary pedi-

atric hospital can conduct patient assessment and initiate treatment
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TABLE 1 Practice of telehealth: Clinicians, nurses, and patients.

Health Care Clinician

Physicians

* Primary care pediatricians

* Pediatric emergency physicians

* Pediatric specialists and sub-specialists

Advanced practice practitioners (APPs)
* Nurse practitioners (NPs)
* Physician assistants (PAs)

Nurses (RNs)

Patients and their caregivers

of a patient at a remote facility (the “spoke”).®” Prearranged agree-
ments between the hub and a spoke hospital improve access to care®®
and eliminate unnecessary transport.? Telehealth can also provide
for simultaneous involvement of a team of clinicians in patient care.
A video telehealth consultation allows the specialist to better visual-

ize and evaluate the patient,”®

which improves diagnostic accuracy.
Telehealth visits can be integrated into the child’s electronic medical
record (EMR) for billing and medico-legal purposes and can be provided
various health care clinicians and even patients and families (Table 1).
Telehealth empowers patients to be more engaged in their own health
care. EMR patient portals allow patients not only to access their own
health records but can allow communication with health care team,
appointment scheduling, and medication request. A specific consider-
ation for children and adolescents of the age of assent is information
privacy and ability to determine and limit access by a proxy (care-
giver), for issues that are protected by state and federal law. Lastly,
telehealth is a valuable tool for educating trainees as well as patients

and caregivers.”!

4.1 | Infrastructure needed for implementation of
teleheath in pediatric emergency medicine

It is critical to support the initial cost of equipment setup, connec-
tivity, software and hardware maintenance, payment for service,
and credentialing across health care facilities and local, state, and
national boundaries. Understanding the benefits of telehealth in
improving safety and quality of health care, particularly in rural and
low-resourced communities, will help with overcoming some of the
barriers to telehealth implementation including cost. In addition, it
is important to engage clinicians and nurses in performing new work
modalities and to look for best practices to better integrate telehealth

into their daily ED operations. Providing adequate resources to avoid

Role

* Provide atelephone or video visit
* Provide consultation and determine need for transfer to another facility
* Provide online specialty care recommendations

* NP: caninitiate a consultation, give medical advice, order labs, write
prescriptions, and interpret most imaging and tests.

* PA: practice parameters are approved by the PA licensing board, and
scope of practice may vary greatly by state

* Tele-triage

* Preoperative and preprocedural patient check-in; discussion of
discharge or admission instructions

* Post-visit follow-up and appointment reminders

* Home monitoring, tele-triage

* Initiate appointments and consultations.
* Request medication refills
* Initiate virtual visits

ED workflow interruptions’2

is very important in the implementation
of telehealth and to avoid clinicians seeing telehealth technology as
complicated and overwhelming.”374 Dedicated staffing and correct
billing for telehealth are needed to generate payment to be able
to provide such services. In addition, children and families may see
in-person encounters as having higher value than telehealth visits.”>
Therefore, educating families about the benefits and appropriate
use of telehealth in PEM is very important for ensuring patient
satisfaction.

Optimizing billing for telehealth services provided by pediatric spe-
cialists and subspecialists is important as telehealth may be seen as
a potential lost revenue’® for clinicians whose compensation is based
on relative value units, where in-person patient care may generate a
higher compensation. This potential barrier must be addressed pre-
emptively during the rollout of a telehealth program, contemplating
alternative ways to reward effective telehealth use. Similarly, a per-
ceived lack of incentive to integrate telehealth into practice among

77-80 and, as with patients

health care team members can affect buy-in
and families, can be addressed with education on the myriad of proven
benefits of telehealth.

Another consideration for telehealth is the age limit that defines
subject matter expertise for pediatrics. In 1988, the American Board
of Pediatrics (ABP) published a statement making the upper age
limit for a pediatric patient 21 years.8! This statement was reaf-
firmed in 2012, but in recognizing this to be an arbitrary number,
it allowed for exceptions for ABP-certified pediatricians to care for
young adults over 21 years when the physician and family agree.
Examples include special needs and complex care patients, as the
number of these patients who grow to be adults is increasing. Pay-
ors as well as various practices in each state also set age limits,
which affects telehealth practice. In making the decision to extend
pediatric care beyond 21 years, the agreement of the family, the

physical and psychological needs of the patient, and the ability for
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the pediatric telehealth clinicians to meet these needs should be
considered.82

4.2 | Future directions and research gaps

Although pediatric telehealth has transformed patient care resources
in the community, many research questions remain to be answered.
Whether access to telehealth and dissemination of best practice
resources in the community translates into better pediatric care prac-
tices and ultimately patient care outcomes is still not well understood.
Further research is needed to assess the ongoing impact of telehealth
services and direct impact and improved equity in care outcomes in the
community, particularly where inrural and low-resourced communities

with disparities in pediatric care.

4.3 | Summary of telehealth considerations
Important considerations in pediatric emergency telehealth include

the following:

1. Although most critically ill children present to non-pediatric hospi-
tal EDs, many of the clinicians and staff at these hospitals do not
feel comfortable caring for these patients and in many cases lack
adequate space, resources, and pediatric-specific training needed
to provide effective and timely care. This often leads to unnecessary
transfers and delays in ultimate care.

2. Telehealthis avaluable resource for timely triage, history and a lim-
ited physical exam, and initial assessment and treatment for acutely
ill or injured children in the community where pediatric expertise
and specialty services are limited. Telehealth brings the pediatric
expertise to remote locations where it is needed for care of many
children who have complex medical and trauma care needs, includ-
ing technology-dependent children and those with chronic medical
problems.

3. Tele-consultation, particularly tele-psychiatry is vital in timely
screening and assessment of a child with suicidal ideation. Given
the extreme shortage of pediatric mental health professionals,
prearranged telehealth service agreements are critical in the com-
munity, where ED clinicians lack space and resources to identify
high-risk patients and those who require urgent mental health
services.

4. Regional and local agreements with emergency medical services for
children and base station communication about destination deci-
sion and coordination of transport for a child requiring urgent
treatment at a pediatric ED must be preestablished.

5. Pediatric telehealth practice requires several unique elements,
including determination of pediatric age criteria as defined by
state medical boards, medical licensing authority, and local laws.
Additional attention must be paid to pediatric medico-legal con-
siderations, including privacy rights, assent, and data security

for sensitive medical information. This type of patient bill of

WILEY->*®

rights is critically important when providing pediatric telehealth
services.

5 | CONCLUSION

Telehealth plays a critical role in filling the gap in care for acutely ill
and injured children in the community, bringing much needed pediatric
specialists virtually to rural and areas with low resources and allow-
ing timely, effective, and patient-centered care to areas where such
expertise is lacking. PEM telehealth has expanded over the last decade
and substantially accelerated during COVID-19 pandemic. Credential-
ing, connectivity, data privacy, and payment are significant barriers to
wide-scale adoption of telehealth, although with shortages in pediatric
subspecialists in communities and widening disparities in quality of
care, telehealth is essential in providing safe and equitable emergent
care for acutely ill or injured children. Boxes 1—5 provide examples of

specific applications of pediatric telehealth.

Case examples of the breadth of pediatric telehealth
services

Box 1: Example case of base physician determination of
most suitable destination of care

A 5-year-old female with paramedic-estimated 20% body
surface area burn is being transported by emergency medi-
cal services. The paramedic team calls from the scene to the
base station ED. The receiving base station is not a pedi-
atric burn center, but the transport to the urban pediatric
burn center is approximately 18 miles away. Base physician
asks the paramedic to securely transmit pictures of the burn
and determines whether the additional transport time to the

pediatric burn center is reasonable.

Box 2: Video tele-triage to provide screening and treat-
ment of low acuity patients in the ED

With arecent surge in pediatric respiratory viral iliness, local
EDs are facing a crisis in space and resources to care for
children. One local ED is considering a video tele-triage sys-
tem, where low acuity patients can be screened, treated, and
released. Candidates for low acuity triage include children
who have an emergency severity index score of 4 or 5, who
are 2 years or older, and who have no underlying chronic

medical conditions.
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Box 3: Pediatric telepsychiatry for timely initiation of

assessment and treatment

An adolescent presents to a community ED with suicidal
ideation and a plan to overdose. She has no prior psychi-
atric diagnosis and is not currently taking any medications.
Although she sees a therapist weekly through school for feel-
ing depressed, the wait time for her region’s only pediatric
psychiatrist is over 6 months. Children typically wait 3-14
days in this ED to be transferred to inpatient psychiatric
facilities that treat pediatric patients. She is calm and coop-
erative in the ED, and her parents appreciate the gravity of
the situation. The emergency physician would like to consult
with a pediatric psychiatrist by telehealth for evaluation and
potential initiation of treatment.

Box 4: Telehealth for remote consultation to a pediatric
specialist for critical care

A rural community ED with a pediatric daily volume of 5-10
children has a standing consult and transfer agreement with
a regional children’s hospital approximately 150 miles away.
On a cold winter evening, a toddler in significant respiratory
distress is brought to the rural ED by the parents. The ED
staff is extremely concerned that the child needs specialty
care immediately and plans for endotracheal intubation. The
ED clinician also video conferences with the PEM physician
at the children’s hospital requesting endotracheal intubation

and transport.

Box 5: Telehealth for participation in a regional or national
pediatric quality improvement collaborative

A rural ED has identified an improvement opportunity for
management of children needing painful procedures. The ED
currently does not have a pediatric anxiolysis or sedation
policy. The ED identifies a small team to join a national col-
laborative on pediatric painful procedure management in the
general and low pediatric volume EDs. Pediatric pain and
sedation experts and PEM physicians assist teams in building
a procedural sedation checklist and developing training and
education material. All training sessions, including live webi-
nars, virtual office hours, and individual coaching sessions,
are provided by telehealth. The goal of this collaborative is
to help build a standardized pediatric painful procedure man-
agement tool, informed by best practices and subject matter

experts.
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