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Filling the Gap in  
Pediatric Neurology
The view from an area without pediatric neurologists.

Allen L. Gee, MD, PhD, FAAN and Alannah Gee 

A joint workforce analysis by the 
Child Neurology Society (CNS) 
and the American Academy of 
Neurology of the 1,290 mem-
bers of the CNS and residents 
in pediatric neurology showed 

that 78% of pediatric neurologists work in urban settings 
and that the average wait time for an appointment with 
a pediatric neurologist is 45 days. In Wyoming, where the 
authors are located, the closest pediatric neurologist may 
be a 4-hour drive. Many families do not have the time off 
work or the financial means to travel such large distances for 
these visits. Thus, on a regular basis, my office receives refer-
rals asking us to see preteen patients with neurologic issues. 

This is true for many adult neurologists despite having had 
only 3 months of pediatric neurology training in residency. 
There is no substitute for the best-trained expertise, and as 
the specialty of pediatrics understands, children are not simply 
small adults, and their nervous systems are still developing 
rapidly. With focused specialty training and experience working 
with children, child neurologists are more able to tailor evalu-
ations, avoid unnecessary investigations and treatments, and 
identify those who need the advantages of new technology.  

“We have pretty good support for epilepsy, but where we 
struggle is evaluation and treatment of conditions such as 
headaches and chronic neurologic disease management,” 
says Dr. Peter Sidor, a pediatrician in Cody, WY. This senti-
ment is supported by Kang et al,1 who note that pediatri-
cians increasingly desire assistance for complex neurologic 
conditions. Dr. Ryan Firth, a pediatrician in Lander, WY, 
notes the value of a neurologic team assisting with com-
plex neurologic medication management. To best care for 
children with neurologic diseases, pediatricians and general 
neurologists need more professional support.

The Need for Remote and Team-Based Care
The number of pediatric neurologists is not projected 

to increase anytime in the near future, and efforts to draw 

trainees into the specialty are needed, including increased 
exposure to the specialty in medical school, changes to the 
length of training, and creation of parity in salaries between 
adult and pediatric neurologists.2,3 In the meantime, innova-
tive solutions are needed to deliver improved availability 
and accessibility of pediatric neurology care. 

Pediatric neurologists, adult neurologists, and pediatricians 
can work together to develop evidence-based algorithms for 
assessment and treatment that allow for team-based care at 
the highest level of quality. With such evidence-based care 
pathways, pediatricians may be able to initiate a care plan with 
the understanding that a pediatric neurologist will be consulted 
remotely or in person as needed. If an adequate evidence base 
does not exist, then best-care practices can be derived by the 
neurologists, pediatricians, and pediatric neurologists involved 
in a distributed care team. The care goals will need to be mea-
surable, and every effort should be made to align these goals 
with available quality measures such as those recently pub-
lished by the American Academy of Neurology or the  Child 
Neurology Society. These teams may also use technologic solu-
tions that allow child neurologists to be remote members of 
teams that care for children with neurologic problems. 

Team-Based Care
Perhaps the most critical aspect of enhancing access to 

pediatric neurology is to improve pediatricians’, general 
neurologists’, and pediatric neurologists’ practice efficiency, 
freeing time to be available for patients when and where they 
are needed, including via remote consults. When consider-
ing potential improvements to practice efficiency, the focus 
needs to be on maximizing the physician’s time with and 
ability to focus on the patient, as there is no substitute to 
time spent interviewing and examining the patient to reach 
the diagnosis and treatment plan.

In the challenge of serving the pediatric neurology popula-
tion, the team (Figure) is led by the pediatrician in keeping with 
the concept of the pediatric medical home for patient-centered 
and coordinated care. A patient’s pediatric team includes the 
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Figure. A model for team-based care of pediatric neurology patients. 

CHILD WITH 
COMPLEX
NEUROLOGIC ISSUE

TELEHEALTH CONSULT 
WITH PEDIATRIC 
NEUROLOGIST

VISIT TO 
PEDIATRICIAN

VISIT WITH 
ADULT
NEUROLOGY 
TEAM

WELLNESS 
COACH
MEDICAL 
ASSISANT/NURSE

ADVANCED 
PRACTICE 
PROVIDER

NEUROLOGIST

SEE CHILD 
NEUROLOGIST

ELECTRONIC
HEALTH 
RECORD

PEDIATRIC 
NEUROLOGY 
VISIT POSSIBLE?

PEDIATRIC 
NEUROLOGIST
TELEHEALTH 
AVAILABLE?

CARE PLAN 
FOR PEDIATRIC 
NEUROLOGY 
PATIENT



62 PRACTICAL NEUROLOGY MARCH/APRIL 2018

T E A M - B A S E D 
C A R E

patient and their family members or caregivers and a medical 
receptionist, medical assistant, health coach, care coordinator, 
registered nurse, physician assistant, nurse practitioner, social 
worker, technologist, and physician, some of whom may be 
remote members of a team that uses telehealth solutions. To 
make such a team effective, it may be necessary to increase 
training for pediatricians in neurology, the one specialty that is 
not mandated as part of pediatric training, perhaps a byprod-
uct of the fact that certification in child neurology is indepen-
dent of the American Board of Pediatrics. Project ECHO from 
the University of New Mexico4 is an example of how tech-
nologic solutions may help with cross-training, as may similar 
hub-and-spoke approachs.5

Team-based care requires changes to the roles and 
responsibilities of the members of the health care team. At 
the authors’ practice, Frontier NeuroHealth in Cody, WY, we 
are cross-training, so the patient may be greeted by a well-
ness coach who escorts them to a room and checks them 
in. The same individual may check them out (and explain 
to them what the doctor said) while coaching the patient. 
The coach may also assume the role of care coordinator and 
follow up with the patient between visits to ensure compli-
ance with the plan. This individual is the de facto reception-
ist, health coach, medical assistant, and care coordinator. 
Advanced practice providers (APPs) are uniquely positioned 
with expanded medical knowledge and often more quality 
time with patients. APPs are able to review and verify the 
quality and accuracy of the data and further expand the 
clinical story. The team-based approach then pivots on the 
primary or principal care provider who knows the patient, 
the history, the physical examination, and the general medi-
cal issues better than anyone and who may direct inclusion 
of other medical specialists or subspecialists as needed. A 
high-performing care team combines all these various roles, 
saving resources while individualizing patient care.

In our child neurology scenario, the pediatric team-based 
approach begins with the family and support staff abstract-
ing the relevant patient data and capturing that information 
in discrete data forms. The family may be able to document 
relevant data via a portal or a digital device in the office. It is 
critical that this information is captured in discrete and well-
defined data fields to facilitate effective use throughout the 
process. The typical medical information is categorized and 
collected at a regular clinical or hospital visit including history 
of present illness, allergies, medications, and vital signs. The 
more effective and accurate the initial data collection and 
abstraction process is, the more efficient the clinical practice 
will be. Child health improvement through computer auto-
mation (CHICA) is an example of a system that has been 
developed for that purpose.6 The families of patients are 
given an age-specific survey that upon completion is directly 
imported into the electronic health record (EHR), which can 

then alert the clinical care team about topics for further dis-
cussion at the office visit.

As the patient continues to progress through the care 
team, the team escalates its level of training and expertise. 
APP team members verify the accuracy and completeness 
of the data as they expand the information base. In this 
example, the pediatrician will spend less time with the data 
acquisition and abstraction and more time with assimilating 
the information and treating the patient. This team-based 
approach, supported by technology, can improve practice 
efficiencies in all medical practices.

The Role of Technology
Although technology is not a solution in and of itself 

(Box), it can be of great help in collaborations, especially 
those that exist across time and distance. Carrying the 
team-based approach deeper into the system, the general 
neurologist can support the pediatrician and pediatric neu-
rology patient by contributing neurology-specific knowledge 
and further verifying and expanding the patient’s informa-
tion database. As we continue to capture, verify, and expand 
patient-specific medical information in discrete data fields, 
we can exchange the data and support the care decisions. 
If the pediatrician and general neurologist happen to be on 
the same health information technology (HIT) system, the 
collaboration is easier. If not, a functioning health informa-
tion exchange mechanism such as Commonwell or Care 

Box. A Caveat Regarding the 
Use of Technology

The electronic health record (EHR) provides an excellent 
cautionary example. While there are many benefits to a central 
repository of health information for the individual, the EHR has 
not made the practice of medicine more efficient as was hoped. 
Rather, these software programs demand more attention from 
the clinician to navigate the digital chart, find information 
within it, abstract and enter data, and document treatment 
plans. Owing to technology, a clinician may spend 2 hours on 
documentation for every hour spent on clinical care.7

This does not mean that technology is not part of a viable 
solution to the shortage of pediatric neurologists. Health care 
professionals must demand technologic functionality that sup-
ports the clinical process and a team-based approach where 
all members of the team are encouraged to function at the 
height of training and competence. There are projects aimed 
at harnessing the technology within the EHR to reduce missed 
appointments and medication adherence, but these are limited 
by the lack of EHR intraoperability, a problem that has been 
solved in other countries.  Increasing open access to information 
needs to be part of the effort to improve these systems



MARCH/APRIL 2018 PRACTICAL NEUROLOGY 63 

T E A M - B A S E D 
C A R E

Everywhere or a state or regional health information exchange 
is needed. The technologic options for capturing information 
directly from patients and families may help build centralized 
and shared patient information. The hub-and-spoke approach-
es and options for using technology can assist in knowledge 
sharing and cross-training among team members.

Technology is changing the definitions of “relevant medical 
information” and “point of care.” Internet of medical things 
(IoMT) devices can capture personalized digital informa-
tion from wearable or implantable sensors and digital home 
devices. IoMT is the collection of medical devices and appli-
cations connected to health care information technology 
systems through online networks. Technology continues to 
make assessments of genomics, proteomics, and metabolomics 
more available and cost effective. The sheer volume of data is 
and will be overwhelming for any clinician to use at the point 
of care, as is the relevance of all this information. Artificial intel-
ligence and machine learning algorithms integrating best prac-
tice guidelines, decision support, and practice process char-
acteristics may contextualize relevant data for the presenting 
complaints and present the information to the prepared pro-
vider whenever and wherever he or she may see the patient.

Telehealth Consultations
Optimal care begins with a correct diagnosis. This is best 

accomplished with an in-person neurology consultation and 
evaluation. Logistically, in rural areas, this is not always an 
option. Although telemedicine is bridging geographic barriers 
to care, we have found it challenging to have confidence in a 
neurologic evaluation and examination with only an audio–
video link. A telehealth consultation during which a patient 
is in a room with a qualified clinician who can be coached 
through a pediatric neurologic examination by a pediatric neu-
rologist is a critical component for incorporating remote team 
members successfully. Even with that, some patients may need 
an annual in-person visit to a child neurologist. 

Once a clear diagnosis and treatment plan has been 
designed, continuing treatment remotely by working with 
physicians, physician extenders, and a team to facilitate patient 
engagement, assist with data abstraction and verification, and 
ensure complete follow-up examinations is more realistic. The 
team-based approach in a clinical practice as outlined above 
supports this virtual practice. As also noted above, technology 
has had an impact on the definition of the points of care and 
HIT infrastructure that supports each team member and their 
point-of-care contributions are needed, as is telemedicine that 
connects the patient with the provider.

Virtual pediatric neurology team-based care can be an 
opportunity to facilitate enhanced accessibility and quality 
care for pediatric neurology patients in underserved areas such 
as Wyoming. To be successful, we must be more cognizant of 
provider efficiencies and create time for pediatric neurologists 

to impact more lives. Team-based processes, supported by 
technology, improve data acquisition and verification and also 
provide the observations and background information about 
the patient by each team member, including the pediatrician 
and adult neurologist.

Once all the relevant medical information is abstracted and 
contextualized, it can be formatted and presented to the pedi-
atric neurologist, either in person or remotely, who can then 
assimilate the information, diagnose the condition, and outline 
a treatment plan.

The pediatric neurologist’s diagnosis and treatment plan, in 
turn, can be integrated into the referring providers’ informa-
tion technology platform so the referring provider can, with 
the use of technology, track the patient’s care plan. The pedi-
atric neurologists may have the ability, via teleneurology, to 
follow up on a regular basis and review the ongoing treatment 
plan being carried out by the local pediatrician and general 
neurology team. Payment model innovations will need to con-
sider total episodes of virtual care, so the efforts of the com-
bined team are appropriately compensated. We also need to 
eliminate policy vocabulary that prevents patients from access-
ing health care regardless of where the patient and physician 
may be geographically located.

Summary
Appropriately utilized technology solutions break down 

time and distance barriers and connect providers with patients 
no matter where either may reside. This can improve acces-
sibility, efficiency, and quality of health care. The team-based 
approach partnered with technological innovations can allow 
specialized fields such as pediatric neurology to expand their 
practices and the number of patients they serve, thereby clos-
ing the provider-to-patient gap. n
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