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Abstract

Nearly a quarter of families of children with need of subspecialty care report difficulty accessing 

that care. Telehealth is a method to overcome barriers to subspecialty care. However, improving 

access to subspecialty care through telehealth requires granular identification of specific 

subspecialty barriers and recognition of the strengths and limitations of each telehealth strategy for 

addressing identified barriers. Focusing on each sequential step in subspecialty referrals and 

potential associated barriers, we summarize specific telehealth and technology-enabled strategies 

to improve access to subspecialty care, including electronic consultations, live interactive 

telemedicine, store-and-forward telemedicine, tele-mentoring, patient portals, and remote patient 

monitoring. Intentionally selecting telehealth strategies to target specific subspecialty referral 

barriers may avoid risks from misapplication of telehealth, may more clearly elevate equitable 

access as an essential goal within telehealth initiatives, and may also lead to synergistic use of 

strategies that overcome sequential barriers.

Pediatric subspecialty referrals involve a series of steps, with breakdown in any of these 

processes impairing access to care.1-3 An ideal referral begins with an initial referral 

decision, followed by a pre-visit transfer of information. Appointment scheduling is then 

followed by the consultative visit itself. Optimal referrals then include post-consultative 

communication and finally ongoing integration of care between primary care, subspecialty 

care, and the patient and family.1-3
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Several barriers to subspecialty care can impede these steps. Pediatric subspecialists are in 

limited supply and concentrated in urban areas,4-9 leading to excessive wait times for 

appointments10 and lengthy travel for consultative visits.5 Current systems are plagued by 

scheduling challenges for parents,3 incomplete information transfer for subspecialists,11-13 

and difficulty tracking patient referrals for primary care physicians (PCPs).2,14 Wide 

variation in referral rates suggests inconsistent PCP referral thresholds and variable referral 

necessity,15 with potentially unnecessary referrals overburdening pediatric subspecialty 

departments and delaying the referrals in need of more timely care. The combined effect of 

these barriers is that nearly a quarter of families of children in need of subspecialty care 

report difficulty accessing that care.16 Specific populations such as rural children, 

underinsured children, and children in lower income families face multiple barriers, leading 

to important geographic and socioeconomic disparities in access and utilization.8,16

Telehealth is widely identified as a means for improving the ability of patients to access 

subspecialty care.17 Defined as the delivery of health services through telecommunication 

technology,18 telehealth encompasses a variety of models such as live-interactive 

telemedicine encounters, store-and-forward electronic consultations, and tele-mentoring 

(Figure), each of which can be used to improve connections between subspecialists, PCPs, 

and patients. But despite shared characteristics of using technology and addressing 

subspecialty care needs, these models are not interchangeable, yet telehealth is often 

discussed without adequate differentiation of its types, their purposes, and their limitations. 

As a result, enthusiasts and skeptics may both carry unrealistic expectations of telehealth, 

potentially leading to interventions that do not yield hoped-for results, evaluations that focus 

on inappropriate targets, or reimbursement decisions that miss opportunities to improve care 

through valuable but overlooked interventions. We aim to illustrate that telehealth is not a 

single strategy to improve access to subspecialty care, but rather a toolbox of potential tools 

to improve access, with the appropriateness of each tool depending on the specific barrier 

being addressed within subspecialty referral processes (Table).

Subspecialty Referral Steps and Telehealth Applications

Referral decisions.

Families report that high-quality referral decisions incorporate shared decision making and 

specificity of decisions (for example, clear discussion of the expected outcome of the 

referral and, if relevant, the specific subspecialist to be seen).3 Barriers at this stage can 

include clinical uncertainty about the need for referral or uncertainty about the optimal 

subspecialist to meet the referral need.19 These uncertainties can, in turn, limit the ability to 

engage in shared decision making.3

Electronic consultations are a telehealth strategy well suited for targeting these barriers at 

the earliest part of the referral process (Table). Electronic consultations, also called 

eConsults or eReferrals in specific health care systems, use store-and-forward, asynchronous 

electronic documentation to facilitate communication between PCPs and subspecialists 

(Figure). Electronic consultations allow PCPs and subspecialists to discuss an individual 

patient’s subspecialty care needs, triage referral urgency, and coordinate interim evaluation 

and management.20,21 In some cases, electronic consultation may allow the PCP to manage 
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the patient through this remote subspecialist guidance, thereby obviating the need for a 

subspecialty visit.22 When subspecialist visits are still needed, the back-and-forth text-based 

discussions with subspecialists can allow PCPs to address areas of clinical uncertainty, such 

that PCPs can then update families regarding expected visit outcomes, additional work-up to 

further inform the consultation, and specific preferred subspecialists. Through this patient-

specific education, generalists may gain knowledge transferrable to future referral decisions 

as well.23 However, the electronic consultation process places additional administrative and 

clinical work on primary care clinicians,22 which may limit use or increase burn-out if not 

accompanied by adequate financial compensation or administrative time for this work. 

Electronic messaging, another technology-enabled tool, is an alternative strategy that can 

facilitate generalist-to-subspecialist communication around referral decisions, but in a less 

formalized manner than electronic consultations. These technology-enabled systems can 

complement other low-tech approaches to address uncertainty in referral decisions, such as 

referral guidelines.24 By addressing common PCP questions related to initial management 

and referral, referral guidelines can reduce variation in referrals and pre-emptively answer 

questions that might otherwise result in electronic consultation, electronic messaging, or 

telephone calls. Integrating such resources into electronic consultation systems,25 may 

reduce the volume and improve the efficiency of such systems.

Intake communication.

Families report that high-quality pediatric referral processes require that relevant 

information is both provided to and reviewed by the subspecialist in advance of the visit.3 

For information from PCP records, shared electronic health records are a potential facilitator 

of information transfer from PCP to subspecialist. Barriers to this transfer of information 

include lack of interoperability between electronic records, barriers to paper record transfer, 

and lack of subspecialist time to review records prior to visits.1,3 For information to be 

obtained directly from families, intake communication can be limited by difficulty 

connecting by phone or mail with families.

In the process of informing referral decisions as discussed above, the exchange of 

information through electronic consultation has the potential to facilitate high-quality intake 

communication. Indeed, in one pediatric health system, electronic consultations were 

associated with improved PCP perceptions of pre-visit communication.26 However, in some 

systems, the patient may not necessarily be scheduled with the same subspecialist as the one 

participating in electronic consultation dialogues, requiring attention to how electronic 

consultation documentation is stored and made available to the treating subspecialist. The 

less formalized option of generalist-to-subspecialist electronic messaging for referral 

decisions also may not result in increasing information available to treating subspecialists 

unless systems are intentionally designed to allow this. However, shared electronic health 

records, electronic consultations, and electronic messaging each have the potential to 

enhance generalist-to-subspecialist pre-visit communication.

To overcome barriers to intake communication with families, live interactive telemedicine 

with non-physician staff is an innovative approach recently developed by an academic-

community partnership.27 This group recognized that many families did not complete 
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needed intake telephone calls after referral, and replaced these calls with a scheduled live 

interactive telehealth visit with the clinic case worker, during which the case worker 

reviewed insurance information, referral indication, and other eligibility information.27 This 

telehealth-enhanced referral process increased the proportion of children completing this 

intake step from 64% to 80%, and yielded higher family satisfaction with referral processes,
27 suggesting utility in real-time audiovisual connection with non-physician staff as a 

strategy to improve intake communication with families.

Appointment scheduling.

In interviews about subspecialty referrals, families describe a range of difficulties with 

appointment scheduling, including uncertainty about processes and process reliability, 

difficulty obtaining a timely appointment that accommodates family obligations, and 

excessive amounts of time spent scheduling,3 PCPs also report difficulty tracking referrals 

through the scheduling process.2 Limited appointment availability, due to demand for 

subspecialty visits that exceeds the available supply, is a key barrier to scheduling. However, 

additional barriers relate to scheduling processes themselves, including complex telephone 

triage systems, confusing voicemail boxes, and overtasked office staff.3 Addressing 

scheduling barrier are an important but often overlooked step for promoting equitable 

access, as these barriers may be particularly insurmountable for individuals with low health 

literacy, low English proficiency, precarious employment, or complex custodial 

arrangements.

Scheduling processes.—One technology-enabled tool to improve scheduling processes 

themselves is electronically-transmitted referrals. With electronically-transmitted referrals, 

PCP referral orders are transmitted electronically to subspecialist clinic staff at the time of 

referral, triggering subspecialist staff to call the family to schedule the referral.28 

Implementation of such electronically-transmitted referrals in one pediatric referral system 

resulted in increased appointment scheduling, increased visit attendance, and increased PCP 

satisfaction.14 However, even within such a system, disparities in scheduling persist by child 

race, child insurance type, and neighborhood socioeconomic circumstances,29 suggesting a 

need for additional targeted interventions to improve equitable access at this step. If 

designed to transmit information back to the PCP on scheduling outcome, electronically-

transmitted referrals may also improve PCP referral tracking capabilities,14 thereby 

addressing another impediment to high-quality scheduling processes.

Patient portals, through which children or caregivers access the child’s health information 

online, may also improve scheduling processes, although in many systems patient portal 

functions are only be available after patients have established a relationship with a specific 

clinician. Among a sample of pregnant mothers, scheduling was identified as one of the 

more popular features of patient portals, although not all patient portal users were aware of 

this functionality.30 Among a sample of patient portal messages sent to pediatric surgical 

subspecialists, 42% of messages addressed appointments and scheduling, with many of these 

messages also addressing other clinical needs at the same time.31 However, use of patient 

portals remains low32 and differences exist in portal use by education level and by insurance.
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32 Adoption overall and within underserved populations needs to be addressed for portals to 

meaningfully contribute to addressing barriers within the scheduling process.

Appointment availability.—Appointment scheduling requires appointment availability, 

which is a barrier that may also be addressed by different telehealth-enabled strategies. One 

of these strategies is structured subspecialist tele-mentoring programs (e.g., Project 

ECHO™).33 Tele-mentoring programs schedule regular audio-visual conferences between 

subspecialists and PCPs to review case-based clinical management, supporting PCP-based 

care for current patients and enhancing PCP capacity to address future subspecialty care 

needs without subspecialist input (Figure).33 Two recent reviews of studies of tele-mentoring 

programs found that most studies focused on provider outcomes and many lacked adequate 

comparison groups, such that the impact of tele-mentoring programs on actual appointment 

demand and availability is currently unknown.34,35 While further studies are needed to 

understand these system-level impacts, a goal of tele-mentoring efforts remains to increase 

access to care by heightening the quality of PCP-delivered care and increasing the 

availability of subspecialty appointments.

Electronic consultations are another strategy that may also reduce subspecialty referrals and 

thereby increase appointment availability. In the process of addressing referral decisions, 

electronic consultations may allow subspecialists to guide PCPs in their care such that a 

subspecialty visit is not needed, potentially freeing appointments for more complex patients.
36 In one pediatric study, up to 36% of electronic consultations were resolved without an in-

person subspecialist visit.37 In another study where 25% of electronic consultations were 

resolved without an in-person visit, the median time from referral to appointment decreased 

by 17% after implementation.38 By providing PCPs with patient-specific education, the 

subspecialty interactions during electronic consultations may also gradually increase PCP 

capacity for subspecialty care, further reducing future demand for subspecialty 

appointments.22,23,36 Thus telehealth strategies may help address appointment scheduling 

barriers by focusing either on improving scheduling processes or increasing current or future 

appointment availability.

Visit Attendance.

Once scheduled, barriers to attending the consultative visit itself include geographic or travel 

barriers, scheduling conflicts, and insurance barriers.3,8 Even when visits occur, parents 

identify other potential barriers to high quality care, including inattention to comprehensive 

care needs, inattention to informational needs, limited shared decision making, or inadequate 

time with the subspecialist.3

Live interactive telemedicine visits (i.e. real-time audio-visual teleconferencing between 

physicians and patients, Figure) are optimal for targeting barriers to the consultative visit 

itself, particularly the travel and time barriers that arise when long distances or 

transportation difficulties separate patients from subspecialists.17,39 By overcoming 

geographic barriers, on-demand models of live interactive telemedicine can also facilitate 

rapid emergent consultations, such as pediatric critical care or neurology subspecialty 

consultations in rural emergency departments.40-42 In a recent national survey, 52 US 
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telehealth programs reported providing 43 different pediatric clinical service lines with 

geographic coverage ranging from regionally to internationally.43 These programs identified 

multiple barriers to service expansion, including reimbursement issues, licensing/

credentialing concerns, and barriers related to state regulations.43 Reimbursement for live 

interactive telemedicine visits can vary by state and by payer, and can vary within payer by 

specialty and by patient residence or physical location,44 such that actual out-of-pocket costs 

to patients or uncertainty about costs or reimbursement are a substantial barrier for both 

patients and clinicians. In addition to costs, families identified multiple key design elements 

(e.g., scheduling processes, appointment timeliness, subspecialist buy-in, continuity with 

known subspecialists) that may enhance family willingness to use telemedicine for pediatric 

subspecialty care in the context of an ongoing subspecialist relationship.45

Store-and-forward patient-to-subspecialist electronic visits (also called e-visits, or 

asynchronous telemedicine) can also allow patient and subspecialist to directly 

communicate, but via transmission of electronic text and images which are sent by the 

patient and later reviewed by the subspecialist (Figure). Store-and-forward visits could 

replace initial consultative visits, with new patients sending information and receiving 

diagnosis and treatment from the reviewing subspecialist, as seen in some teledermatology 

models.46 Alternatively, store-and-forward visits could replace ongoing maintenance visits 

with subspecialists. For example, a recent trial used store-and-forward virtual asthma visits 

for ongoing asthma management while reducing the frequency of in-person visits.47 As with 

live interactive telemedicine visits, state regulations and state Medicaid policy vary in their 

stances on whether store-and-forward visits can establish a doctor-patient relationship and in 

coverage for store-and-forward visits.44

Importantly, while live interactive telemedicine visits and store-and-forward electronic visits 

are a means of connecting patients with subspecialists, the primary factors determining the 

value of a telemedicine visit likely relate to the expertise of the treating clinician and the 

quality of the care delivered more than the use of technology itself. Key aspects, then, of 

subspecialty telemedicine encounters may include whether the subspecialist is known to the 

patient or has the potential for an ongoing relationship, whether records are integrated with 

existing patient electronic medical records, whether visits occur in the home or at a facility, 

whether peripheral devices (e.g., telestethoscopes) are available to facilitate virtual 

examination, and whether the subspecialist has appropriate pediatric-specific expertise. Thus 

while both live interactive telemedicine visits and store-and-forward electronic visits may 

facilitate care with increased convenience, reduced travel burden, and reduced opportunity 

costs, the value and quality of the visits may be determined by factors beyond the modality 

of care delivery – as is the case with in-person care as well.

Additionally, it is vital to recognize that telemedicine visits will not on their own address 

barriers related to upstream or downstream steps in referral processes, such as scheduling 

processes, appointment availability, or generalist-to-subspecialist communication.

Post-consultative communication and care integration.

Strategies to improve post-consultative communication and care integration between 

generalists, subspecialists, families, and patients include remote patient monitoring, 
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electronic messaging, and patient portals. Remote patient monitoring enhances 

communication between families and subspecialists by assessing and transmitting clinical 

data for subspecialist review.48 Through ongoing collection of patient data via specialized 

digital devices or by patient report, remote patient monitoring facilitates more continuous 

care than traditionally provided by intermittent in-person subspecialist visits.48 Live-

interactive telemedicine visits or store-and-forward telemedicine visits may also be used to 

enhance the frequency of communication or interval care with patients and families without 

adding the potential burden of additional in-person visits.47,49 E-mail and short message 

service texts between subspecialists, PCPs, and/or families may provide another less 

structured opportunity to enhance and integrate care between visits, although the 

convenience of these methods of communication must be tempered by concerns about data 

confidentiality and data integrity. Finally, patient portals can provide a platform for both 

patient data reporting and family-to-subspecialist electronic messages between visits, 

allowing enhanced communication on topics ranging from logistical to medical to social 

concerns.31

Value of Specificity in Telehealth Implementation

Overcoming Risks.

Each of these strategies offer opportunities to improve specific aspects of a complicated 

process, but they also carry potential risks and unintended consequences. In addition to 

concerns noted previously regarding specific strategies, general risks associated with 

telehealth remain salient (e.g., concerns about privacy, quality, and possible overutilization).
39 The potential for some groups of patients to have inadequate access to or comfort with 

telehealth-enabled systems is another important consideration, lest telehealth systems 

perpetuate or exacerbate existing disparities. Additionally, strategies that enhance pre-visit 

or post-visit communication also alter physician workflow and scope of practice, potentially 

contributing to physician burn-out if associated issues of workload and reimbursement are 

not addressed.22

Beyond these concerns, additional specific risks arise if a strategy is implemented in hopes 

of improving a problem it does not target. In clinical and research settings, such 

misapplication could lead to missed opportunities to improve access, to wasted resources, 

and to negative evaluations. For example, the impact of an electronic consultation program 

may be limited in a system with persistent appointment scheduling barriers. Further, new 

systems may be blamed for old problems if an improvement in upstream referral processes 

unmasks or exacerbates downstream bottlenecks.

In the policy arena, a lack of appreciation of the differences between telehealth models may 

lead to policies and reimbursement schedules that preferentially incentivize one telehealth 

model despite the potential value of others. For example, fee-for-service reimbursement for 

live interactive telemedicine visits promotes a strategy that addresses geographic barriers, 

but has the potential to place additional visit demand on a finite number of subspecialists 

and inefficient scheduling systems, two different barriers which require different solutions.
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Enhancing Equity.

Intentionally selecting telehealth strategies to target specific identified subspecialty referral 

barriers may also aid in centering health equity more clearly in telehealth initiatives. As 

highlighted within the discussion of specific strategies, many mechanisms could lead to 

unequal use of telehealth among patients. For example, differences in adoption of telehealth 

may be driven by disparities in access to technology (e.g., equipment; internet service50), 

varied personal preferences regarding technology (e.g., parent comfort with technology), or 

unequal financial access to telehealth due to state or insurer policy (e.g., coverage dictated 

by miles from care,44 which may not account for substantial travel barriers facing urban 

populations). Additionally, just as differences exist in which patients report being offered 

access to a patient portal,32 individual or systemic biases may influence who is offered the 

option of telehealth.

Naming the barrier to be addressed through telehealth implementation can more clearly 

guide implementation and evaluation to account for and overcome these additional barriers 

to achieve equitable access. First, by selecting a telehealth strategy in response to a specific 

referral barrier, subsequent implementation decisions can be guided by identification of 

which patient populations are disproportionately impacted by the identified barrier and by 

prioritizing representative family perspectives in design and implementation. Second, when 

specific referral barriers are clearly named as the impetus for telehealth programs, evaluation 

of these telehealth programs may focus more specifically on the degree to which barriers are 

removed and whether equity in access is achieved. Because average improvement in access 

can occur even as disparities widen, implementation of telehealth initiatives must 

intentionally target and actively assess equity, ideally by partnering with families to tailor 

strategies to those most in need of improved access.

Achieving Synergy.

Recognizing the strengths and limitations of each strategy also illuminates the potential 

synergy of using these strategies together to optimize sequential steps in the referral process. 

In such a system, the referral process could begin with an electronic consultation, allowing 

PCP and subspecialists to come to shared understanding of referral needs. The conclusion of 

this electronic consultation could then trigger an electronically-transmitted referral message 

to subspecialist office staff to facilitate patient scheduling. These processes could be 

integrated with the patient portal to allow families to track the “status” of their referral 

through this process. If determined to be appropriate through the prior electronic 

consultation dialogue, the option of a telemedicine visit could be offered in lieu of an in-

person visit. Alternatively, if an in-person visit is required, the prior electronic consultation 

could allow coordination of any testing anticipated to be needed at the time of the visit. And 

after the consultative visit, the subspecialist could engage in three-way messaging with the 

PCP and patient via a patient portal, with the patient reporting follow-up data at regular 

intervals via the same portal. By comprehensively using this full set of tools to address each 

step in the referral process, the patient, PCP, and subspecialist would achieve more 

coordinated, continuous connected care, unimpeded by referral barriers.
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Conclusion

In the swell of enthusiasm for telehealth, it is essential to be precise about the specific 

referral barriers each strategy addresses and does not address. As telehealth evidence and 

experience grows and as the logistical, technological, and financial barriers to use of 

telehealth subside, we have increasing opportunities to select from a range of telehealth tools 

when seeking to address specific referral barriers. In this evolving context, a comprehensive 

vision of the role of each telehealth strategy in improving access to pediatric subspecialty 

care is needed, such as that proposed here, so that implementation decisions can be made 

based on specific referral barriers and desired outcomes in order to optimize access to 

subspecialty care for all children.
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What’s new: Addressing each sequential step and potential barrier in subspecialty 

referral processes, we discuss the abilities of specific telehealth and technology-enabled 

strategies to address specific components of access to subspecialty care, including 

electronic consultations, live-interactive telemedicine, store-and-forward telemedicine, 

and tele-mentoring.

Ray and Kahn Page 12

Acad Pediatr. Author manuscript; available in PMC 2021 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure. 
Telemedicine Strategies Categorized by Participants and Communication Method.
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Table.

Referral Process Steps, Potential Barriers, and Potential Telehealth Strategies.

Referral Step Potential Barrier Examples of Telehealth or Health
Information Technology Strategies
Addressing Barrier

1. Referral Decision PCP uncertainty about need for referral or optimal 
referral

Electronic consultations
Electronic messaging

2. Pre-consultative communication Information not sent, not received, or not 
reviewed

Telehealth-enabled intake with nonphysician staff
Electronic consultations

3. Appointment Scheduling Scheduling process barriers Electronically-transmitted referrals
Patient portals

Lack of appointment availability (e.g., demand 
exceeds supply; excessive wait times)

Tele-Mentoring
Electronic consultations

Difficulty tracking referrals Electronically-transmitted referrals

4. Consultative Visit Geographic/travel barriers Live interactive telemedicine
Store-and-forward telemedicine

Need for urgent or immediate consultation Live interactive telemedicine (on-demand)

5. Post-consultative communication Patient-subspecialist communication barriers Remote patient monitoring
Patient portals

Generalist-subspecialist communication barriers Electronic messaging
Tele-Mentoring
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