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ABSTRACT

Objectives: More than a decade has passed since the last major workforce survey of child neurol-
ogists in the United States; thus, a reassessment of the child neurology workforce is needed,
along with an inaugural assessment of a new related field, neurodevelopmental disabilities.

Methods: The American Academy of Pediatrics and the Child Neurology Society conducted an
electronic survey in 2015 of child neurologists and neurodevelopmental disabilities specialists.

Results: The majority of respondents participate in maintenance of certification, practice in aca-
demic medical centers, and offer subspecialty care. EEG reading and epilepsy care are common
subspecialty practice areas, although many child neurologists have not had formal training in this
field. In keeping with broader trends, medical school debts are substantially higher than in the
past and will often take many years to pay off. Although a broad majority would choose these
fields again, there are widespread dissatisfactions with compensation and benefits given the
length of training and the complexity of care provided, and frustrations with mounting regulatory
and administrative stresses that interfere with clinical practice.

Conclusions: Although not unique to child neurology and neurodevelopmental disabilities, such is-
sues may present barriers for the recruitment of trainees into these fields. Creative approaches to
enhance the recruitment of the next generation of child neurologists and neurodevelopmental dis-
abilities specialists will benefit society, especially in light of all the exciting new treatments under
development for an array of chronic childhood neurologic disorders. Neurology® 2016;87:1384-1392

GLOSSARY
AAP = American Academy of Pediatrics; CNS = Child Neurology Society.

In the past 2 decades, child neurology has undergone a remarkable transformation, and has been
joined by an important companion field, neurodevelopmental disabilities. In the past, large aca-
demic child neurology groups were rarities in the United States. Now groups of a dozen or more
child neurologists are becoming increasingly common in major metropolitan areas, as expecta-
tions regarding access to appointments and availability of specialty services have increased. More
child neurologists now undergo subspecialty training in pediatric epilepsy/neurophysiology,
behavioral neurology, neuromuscular diseases/neurophysiology, neuroimmunology, movement
disorders, and other fields. The accurate diagnosis and treatment of childhood neurologic dis-
eases has acquired a new urgency, as standards of care are advancing rapidly and novel molecular
therapies for a range of these disorders are emerging. Thus, the need for a well-trained, highly
motivated child neurology workforce is more important than ever.

Natural questions to ask are whether the workforce is equipped to handle this bounty and open
new frontiers, and what challenges these specialists are currently encountering in their careers. The
last child neurology workforce survey in the United States was conducted more than a decade ago
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by the Child Neurology Society (CNS)." Because
of the perceived changes in the size and focus of
this workforce, the American Academy of Pedi-
atrics (AAP) and the CNS concluded that a new
survey was needed. The AAP and CNS therefore
conducted a joint survey in 2015 to determine
the current composition and clinical activities of
the child neurology and neurodevelopmental dis-
abilities workforce, and to identify future needs

in these fields.

METHODS The AAP Section on Neurology and the CNS
convened a joint task force in 2014 to work with the AAP
Division of Workforce and Medical Education Policy and
conduct a child neurology workforce survey. This study was
deemed exempt by the institutional review board of the AAP.
The survey (available as supplemental data at Neurology.org)
consisted of 112 questions that were approved by the joint task
force, the AAP institutional review board, and the CNS. Forty-four
of these questions were repeated from the AAP Future of Pediatric
Education II survey in 1997 and were standardized across all pediatric
subspecialty surveys. The survey was distributed by e-mail to the 145
members of the AAP Section on Neurology and the 1,175 members
of the CNS, including 305 trainees. Those who appeared on both
lists were removed from the CNS list to avoid duplication. Trainees
received a shorter survey, containing a subset of 23 questions. The
survey was open from March 18 to June 19, 2015, with 4 electronic
reminders sent to nonresponders. The target population included
child neurologists, neurodevelopmental disabilities specialists, and
trainees in those fields. SPSS 18.0 (SPSS Inc., Chicago, IL) was
used to generate frequency distributions of all variables. Those
distributions as well as free text responses were made available to

the task force members for further analysis.

[ Table 1 Demographics

Practicing physicians

(n = 523) Trainees (n = 97)
n/N % n/N %
Sex
Male 270/432 62.5 32/89 36.0
Female 162/432 375 57/89 64.0
Hispanic
Yes 26/425 6.1 6/88 6.8
No 399/425 93.9 82/88 93.2
Race®
Asian 63/427 14.8 20/89 20.6
Native Hawaiian/Pacific Islander 0 0.0 0 0.0
Black/African American 71427 1.6 2/89 22
American Indian/Alaska native 3/427 0.7 1/89 11
White 341/427 79.9 63/89 70.8
Other 20/427 47 7189 7.9

Not all respondents answered all questions.
2Seven practicing physicians and 4 trainees reported 2 races. They are included in both

relevant categories above.

RESULTS Response rates and demographics. Response
rates were 71/145 (49%) from the AAP Section on
Neurology, 452/1,175 (38%) from the CNS, and
97/305 (32%) among trainees, for a total of 523
practicing physicians and 97 trainees. The primary or
secondary subspecialty was reported to be child
neurology, neurology, and/or neurodevelopmental
disabilities in most cases, with 85.5% in active
clinical practice. Table 1 lists demographic details.
The overall sex distribution was more than 60%
male, but was nearly equal between men and women
for those who are 18 or fewer years from completion of
training. Respondents were predominantly white, with
some representation of Asian child neurologists and small
numbers of black/African American, Hispanic, and
other underrepresented minority groups. Table 2 lists
educational background, maintenance of certification
status, and board certifications. Among practicing child
neurologists and neurodevelopmental specialists, 31
reported MD-PhD degrees, and 4 trainees reported
these joint degrees. Subspecialty activities were
reported by 65.2%, clinical research by 47.0%,
translational research by 18.2%, and basic science
rescarch by 8.8%. A substantial minority (29.6%)
reported that they do not participate in maintenance of
certification because of lifetime certification, suggesting
that they were certified prior to 1994. Table e-1 lists
professional organization memberships.

Practice settings. The majority of respondents practice
in academic medical centers, with others practicing in
multispecialty groups, specialty group practices, solo
practices, and community hospitals (table e-2).
Nearly all practice in urban or suburban areas, with
only a small fraction working in rural settings. The
mean hours worked per week was 54.6, with a median
of 55. Nearly all respondents (97.4%) provide direct
patient care. A small percentage work as hospitalists. The
majority of child neurologists and neurodevelopmental
disabilities specialists have yet to use telemedicine for for-
mal consultation, but more than half were amenable to
using telemedicine, especially for children with epilepsy.
There was a broad spread of waiting times for new
patient, non-emergency appointments, with the majority
falling within 2 to 16 weeks (table e-2).

Diagnostic distributions. For outpatient activities, the
highest median patient proportions were 21% to 30%
for seizures and epilepsy, and 11% to 20% for head-
aches. Median distributions were otherwise 0% to
10% for all other major disease categories: movement
disorders, neurodevelopmental and intellectual disabil-
ities, neuropsychiatric, behavioral, and learning disor-
ders, neuromuscular, neuroimmunology, metabolic
disorders, neurogenetic disorders, neuro-oncology,
brain injury/concussion, fetal/neonatal neurology, and
sleep disorders. For inpatient activities, the highest
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[ Table 2 Background characteristics of survey respondents (n = 523) ]

Years since medical school graduation (n = 433), mean, median (range) 26.2, 26.0 (4-63)

Medical school location (n = 431)

United States 354 (82.1)
Canada 11 (2.6)
Other 66 (15.3)
Professional degree (n = 518)
MD 481 (92.9)
DO 9(1.7)
Other 28 (5.4)
Enrolled in MOC (n = 523)
No, | have lifetime certification 155 (29.6)
No, my initial certification is still current 56 (10.7)
No, my certification has lapsed 15 (2.9)
Yes, in my primary specialty/subspecialty 146 (27.9)
Yes, in my second specialty/subspecialty 213 (40.7)
Yes, in my third specialty/subspecialty 70 (13.4)
Yes, in another specialty/subspecialty 20 (3.8)
Other 32(6.1)
Board certifications (responses numbering <5 not listed)
Neurology or child neurology 461
Pediatrics 229
Clinical neurophysiology 77
Epilepsy/EEG 32
Neurodevelopmental disabilities 21
Sleep medicine 11
Headache medicine 11
Neurooncology 7
Neuromuscular/EMG 6

Abbreviation: MOC = maintenance of certification.
Data represent n (%) unless otherwise indicated.

1386

median patient proportions were 61% to 70% for
seizures and epilepsy, but the distribution was
scattered throughout the range, as the median only
represented 8.6% of respondents. All other disease
categories had median proportions of 0% to 10%:
headaches, movement disorders, neurodevelopmental
and intellectual disabilities, neuropsychiatric,
behavioral, and learning disorders, neuromuscular,
neuroimmunology, metabolic disorders, neurogenetic
disorders, neuro-oncology, brain injury/concussion,
fetal/neonatal neurology, and sleep disorders.

Epilepsy management. Of the 402 respondents who re-
ported managing patients with epilepsy, 65% (260)
read EEGs. Of these, 42% (109) were formally trained
in a neurophysiology or epilepsy fellowship, while more
than 50% (142) reported receiving EEG training only
during residency. Furthermore, 186 expressed an interest
in virtual training in this field, and 63 work in groups
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that lack an epilepsy specialist; those physicians generally
referred children with epilepsy to a specialty center.
About 39% of these reported that the epilepsy specialists
to whom they referred were more than 60 miles away.
Details are listed in table e-3.

Referral patterns. Details of referral patterns are found
in table 3, including perceptions of changes in various
factors that could influence the volume and complex-
ity of referrals. Among the 39.8% of respondents who
reported changes in referral volume or complexity in
the past 12 months, 88.3% experienced an increase in
volume, while 68.3% experienced an increase in com-
plexity. The most common perceived reasons for
these changes are a decrease in the complexity of
patients whom general pediatricians treat, an increase
in the number of inappropriate or questionable refer-
rals, and local changes in the incidence or severity of
certain diagnoses.

Competition. Details of practice competition are
described in table 4. A slim majority face competition
in their immediate geographic area, primarily from other
subspecialists. About a quarter of those respondents
modified practice patterns as a result, including increased
office hours, increased support staff/responsibilities, and
increased physician staffing in the practice.

Medical school financing. Like other physicians, most
child neurologists and neurodevelopmental disabilities
specialists incurred financial liabilities for medical edu-
cation. Among the respondents who took out loans,
the majority accumulated at least $50,000 in debt
(figure, A). For those who have paid off their loans,
fulfillment of these loans took 15 years or fewer in most
cases (figure, B). However, 45% of those with outstand-
ing loan obligations expect that it will take more than 20
years to pay them off (figure, B).

Compensation. A minority (26.5%) of respondents are
positive or extremely positive about their total com-
pensation, whereas a larger number are negative or
extremely negative (42.4%), with the remainder neu-
tral. This is corroborated by the 52% of our respond-
ents who believe that the perceived lower income of
child neurologists compared to other specialists explains
at least in part the lower match rates for training pro-
grams. Less than half of respondents (48.7%) believe
they are being fairly compensated with appropriate finan-
cial accountability, while 19.0% feel that they are fairly
compensated but oppose the accountability methods
applied to them, and 28.5% feel unfairly compensated.
Furthermore, 68.2% believe that they receive inferior
compensation, and 42.8% expect the future compensa-
tion of child neurologists to decrease. A higher percentage
of child neurologists in private practice settings expect
their future compensation to decrease compared to those
in academic settings (51% vs 37%, p = 0.000).



[ Table 3 Experience with referrals for respondents who provide direct patient care (n = 478) ]

Referral sources (n = 452 who receive referrals for pediatric patients)

Pediatric generalists

Family physicians

General internists

Obstetric/gynecologists

Adult medicine subspecialists

Pediatric medical subspecialists/surgical specialists
Pediatric nurse practitioners

Non-pediatric nurse practitioners

Physician assistants

Other

443 (98.0)
410 (90.7)
111 (24.6)
78 (17.3)
100 (22.1)
415 (91.8)
377 (83.4)
166 (36.7)
268 (59.3)
44(9.7)

Change in volume or complexity of pediatric referrals in last 12 mo (of 452 who receive

referrals, 180 report change in volume and/or complexity)
Increased volume
Decreased volume
No change in volume
Increased complexity
Decreased complexity

No change in complexity

Perceived causes of changes in last 12 mo (n = 180 who reported change)
General pediatricians and other generalists treat less complex subspecialty patients

General pediatricians and other generalists treat more complex subspecialty patients

Amount of competition with other pediatric subspecialists
Amount of referrals from adult subspecialists

No. of inappropriate or questionable referrals

Incidence or severity of illnesses/conditions in my community that | treat

Data represent n (%).

Common themes among open-ended comments include
poor remuneration for the extensive training, long work
hours, and stress accompanying the practice of child
neurology and neurodevelopmental disabilities. Most
feel that their contributions are not adequately recognized
by large hospital systems and health care reimbursement
structures. Details are listed in table e-4.

Compensation sources and structures. Child neurolo-
gists and neurodevelopmental disabilities specialists
derive the majority of their income from hospitals,
hospital physician groups, or medical schools: approx-
imately 78% receive all of their income from these
sources (figure, C). Respondents are often held to
accountability standards by these employers, including
work relative value unit (53%) and cash collection
(13%) methodologies. Only 18% report that they
are not subject to such accountability methods. Base
salaries comprise 71% to 100% of total compensation
for 85.8% of respondents, but for 11% this base salary
is not guaranteed. Bonuses account for 0% to 10% of
total compensation for 76% of respondents, with
another 22% reporting 11% to 30% of their income

159 (88.3)
7 (3.9)

14 (7.8)
123 (68.3)
12 (6.7)
40 (22.2)

Increased Decreased No change

71(39.4) 39(21.7) 63(35.0)

12(6.7) 121 (67.2) 42(23.3)

19 (10.6) 33(183) 119(66.1)

26 (14.4) 3(1.7) 142 (78.9)

76 (42.2) 10 (5.6) 86 (47.8)

79 (43.9) 1(0.6) 92 (51.1)

as bonus payments. Bonuses were not guaranteed
for 94%. For 27%, the majority of their compen-
sation was determined by individual productivity,
compared to 22% who reported collective meas-
ures. Supplemental or alternative sources of reve-
nue include medicolegal work (19%) and industry
consultation (9.9%) (figure, C). Benefits varied as
noted in figure, D. Although many receive core
benefits such as medical insurance, dental insur-
ance, disability insurance, and retirement plans,
a substantial number do not. Tuition reimburse-
ment and loan repayment programs are not com-
monly available. About half of respondents report
support for professional expenses.

Worldforce needs: Division director perspectives. The vast
majority of division directors, 67.8% (59), thought that
the level of physician and nonphysician staffing in their
groups is insufficient, and expect to hire additional physi-
cians in the next 3 years to expand their groups, with
a slimmer majority expecting to hire additional physicians
in the next 3 years to replace departing colleagues, includ-
ing retirees.
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[ Table 4 Experience with competition for survey respondents (n = 523) ]

Face competition in geographic area (n = 477)
Yes
No
Sources of competition (h = 267 who face competition)
General pediatricians
Family physicians
Other pediatric medical subspecialists/surgical specialists
Physicians trained in adult medicine in subspecialty
Nonphysician medical personnel
Related health personnel
Urgent care center
Retail-based clinic(s)
Others
Modified practice as a result of competition
Yes
No

Practice modifications attributed to competition (n = 67 who
reported modifying practice)

Office hours

Fees

Support staff and their responsibilities
Advanced practice nurses employed
Physician assistants employed

No. physicians for practice

Research/administrative activities
Data represent n (%).

Career choices. A broad majority, 70.7%, of child neu-
rologists and specialists in neurodevelopmental disabil-
ities would definitely or probably select the field again
if given the choice, while 8.2% would definitely not or
probably not select the field again. In a related free-text
field, a number of respondents stated that they would
not choose medicine again at all, indicating that the
discontent may not be attributable primarily to factors

specific to these fields.

Trainees: Division director perspectives. Among division
directors, 39 of 87 reported having child neurology and
neurodevelopmental disabilities residents (postgraduate
years 3-5, not including pediatric residents in 5-year
categorical programs). Among these, 17 reported 1-3
total residents, 14 reported 4-6, and 8 reported 7 or
more. Subspecialty fellows were reported by 25 of the
87 division directors: 18 with 1-3, 6 with 4—6, and 1
with 7 or more fellows.

Trainee responses. Demographic characteristics are
listed in table 1 and other details are listed in table e-5.
Medical degrees held by trainees included 85.3% with
MD degrees, 12.6% with DO degrees, and 2.1% with
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267 (56.0)
210 (44.0)

8(3.0)
2(0.7)
252 (94.4)
32(12.0)
10(3.7)
4(1.5)
2(0.7)
2(0.7)

12 (4.5)

67 (25.1)
200 (74.9)

Increased Decreased No change
30 (44.8) 0(0.0 33 (49.3)
4 (6.0) 2(3.0) 56 (83.6)
29 (43.3) 8(11.9) 28 (41.8)
18 (26.9) 4 (6.0) 41 (61.2)
3(4.5) 4(6.0) 54 (80.6)
32(47.8) 6 (9.0 23 (34.3)
11 (16.4) 12 (17.9) 39 (58.2)

other medical degrees. Similar to their counterparts in
practice, 93.7% are training in urban and suburban
settings, with only 1.0% reporting a rural community.
Regarding professional organizations, 37.1% report
membership in the AAP, 3.1% in the AAP Section
on Neurology, 82.5% in the American Academy of
Neurology, 2.1% in the American Neurological
Association, 91.8% in the CNS, 4.1% in the Society
for Pediatric Research, and 11.3% in the International
Child Neurology Association. A few respondents
(6.2%) reported no residents at their own institutions
(presumably these are institutions that only sponsor
subspecialty fellowships), 14.4% reported 1-3, 37.1%
reported 4-6, and 35.1% reported 7 or more. Almost
a quarter (24.7%) of respondents reported no subspecialty
fellows at their own institutons, 45.4% reported 1-3,
11.3% reported 4-6, and 10.3% reported 7 or more.
Regarding career choices, 80.4% would definitely or
probably select child neurology or neurodevelopmental
disabilities again, while 3.1% would definitely not or
probably not do so again.

DISCUSSION The United States has a lower ratio of
physicians per capita than other industrialized nations.”



[ Figure Financial data
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Graphical summaries of financial data, including (A) total medical school debt, (B) time taken/expected to pay off medical school debt, (C) income sources, and
(D) fringe benefits as components of compensation packages. CME = continuing medical education.

The projection of future physician workforce needs is an
inexact science, relying on numerous assumptions,” and
the fields of child neurology and neurodevelopmental
disabilities are not exempt from these problems. A work-
force survey of child and adolescent psychiatry estimated
that 5% of the pediatric population would require psy-
chiatry services, which helped calculate workforce defi-
cits.” Such calculations are difficult to replicate for child
neurology and neurodevelopmental disabilities. For
example, while as many as 91% of adolescents may
experience headaches,* an unknown fraction would seek
specialty care. However, the current survey results pro-
vide valuable indications that the workforce remains
understaffed, and that the rate of growth is not currently
adequate to meet expected needs. The majority of divi-
sion directors believe that their staffing levels are inade-
quate, and the volume and complexity of referrals is
perceived to be rising. Work hours remain similar to
the numbers from 2002,' suggesting that child neurol-
ogists may be feeling pressure to increase productivity
within limited time allowances. These specialists are
seeing many referrals that they believe are more routine
in nature. A 2006 survey of pediatricians focusing on
their views of the child neurology workforce found that
pediatricians had an increasing need to refer to child

neurologists because of patient complexity and parental
expectations, and that 90% of the pediatricians per-
ceived a shortage of child neurologists in the United
States.’ The typical wait for a new patient appoint-
ment ranged from 2 weeks to 4 months for the major-
ity of respondents in the current survey, suggesting
that the median wait of 45 days in 2002 has not
changed dramatically.'

Sex ratios have evened out somewhat since 2002.!
The trainee cohort includes a much higher proportion
of female physicians and a slightly higher proportion of
Asian physicians compared to practicing physicians, but
underrepresented minority groups remain at lower per-
centages compared to their proportions in the United
States as a whole, as well as the proportions among
current residents in all medical fields.*” This represents
a significant problem given the burden of neurologic
disease among children in minority populations.®
Growth in the minority physician workforce may con-
tribute to increased access to health care for minority
populations® and better communications with minority
patients.'” Practice settings remain predominanty
urban and suburban, likely reflecting the location of
academic medical centers and other large practices.
The percentage working in academic medical centers
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has not changed significantly since 2002; however, the
proportion of employed physicians has increased,' rais-
ing the question of whether rural populations have ade-
quate access. The proportion of child neurologists and
neurodevelopmental disabilities specialists who read
EEGs has decreased since 2002, likely reflecting the
increasing expectation of subspecialty training to inter-
pret such diagnostic procedures. Society memberships
indicate a strong interest in subspecialty care for a sub-
stantial minority of these physicians.

Nearly half of respondents report clinical research
activity, but less than 10% conduct basic research,
suggesting that the physician-scientist workforce in
child neurology and neurodevelopmental disabilities
remains an endangered species, reflecting broader
trends.’’ The number of respondents with joint
MD-PhD degrees is modest; however, these degrees
were reported in a free-text field, thus the numbers
may underestimate the true population. The goal of
the NIH Neurological Sciences Academic Develop-
ment Award (K12) has been to foster the growth and
success of early career physician-scientists. This pro-
gram is small, limiting its national footprint, but is
being replaced by a new Child Neurologist Career
Development Program (K12) that will fund a single
national program to support this cohort. Concerns
about workforce shortages for child neurology in
the United States have been discussed since 2000."
The number of training positions has increased from
the average of 80 per year reported among 58 active
programs in the 1997-2002 period? to 154 positions
offered by 73 active programs in 2014.° Compared to
the workforce in general pediatrics and other pediatric
subspecialties, the supply of child neurologists is pro-
jected to grow slowly,'* especially compared to pre-
dicted needs,'” despite the perceived shortfall of child
neurologists among pediatricians.> Active members of
the CNS in the United States have grown from 429
in 1981, 756 in 1991, 1,013 in 2001, 1,160 in 2011,
to 1,322 in 2015 (Roger B. Larson, personal commu-
nication, 2015). The raw figures suggest impressive
growth; however, the compound annual increase over
this period is 3.37%. Junior membership, represent-
ing trainees, has grown from 84 in 1981 to 390 in
2015. Currently, the CNS membership is 43%
female, but among junior members, 68% are female,
mirroring our current survey results. The slow rate of
growth raises concerns that an acute workforce short-
age may develop as retirements accumulate. Concerns
about workforce shortages are not universal across
borders, however, as one study estimates an oversup-
ply of child neurologists in Canada.'® The low pro-
portion of physician-scientists in child neurology and
neurodevelopmental disabilities is concerning, and
shortfalls are developing across the range of pediatric
physician-scientists.'”
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It is heartening that the majority of practicing child
neurologists, neurodevelopmental disabilities specialists,
and trainees would, given the choice, choose their fields
again. However, that percentage has dropped from the
90% who reported similar sentiments in the previous
survey in response to a similar but not identical ques-
ton." As in many specialties, there are diminishing
numbers of child neurologists and neurodevelopmental
disabilities specialists practicing in independent practi-
ces, with only a small fraction of these functioning as
owners, partners, or shareholders. A growing number
are employed by hospitals or academic physician organ-
izations, where they may be held to arduous account-
ability standards. This imbalance reduces practice
options for child neurologists and neurodevelopmental
disabilities specialists, and may limit physician leverage
in negotiations to improve compensation or profes-
sional environments. Forces throughout the health care
system are creating financial pressures and regulatory
stresses on all physicians, but niche specialty areas such
as child neurology and neurodevelopmental disabilities
appear to bear a disproportionate burden.

The current study has certain limitations. The 38%
overall response rate is substantially lower than the
65% rate in the landmark 2002 workforce study,"'*
suggesting that the current results could be influenced
by an undefined selection bias. Four electronic re-
minders were e-mailed to eligible respondents in the
current study, whereas 3 postal reminders were sent for
the 2002 study.' It is difficult to determine whether
a postal survey would generate a higher response rate
today, given the information overload from diverse
sources. The response rate is within the accepted range
for a web-based survey of clinicians, where response
rates as low as 20% are not uncommon.'® A significant
proportion of respondents trained before 1994, par-
tially obscuring some of the demographic shifts that
are apparent among younger specialists. The perspec-
tives of referring providers and medical students were
beyond the scope of this study, but those would have
contributed an extra dimension to the data presented.
The views of medical students would have been espe-
cially helpful for questions regarding the rationale
behind career choices. The questions on competition
in the current study did not specifically include com-
petition from other child neurologists, a potential con-
cern in large metropolitan areas with multiple academic
medical centers. Finally, the current study did not
address the nation’s needs for clinician-scientists vs
clinician-educators in child neurology and neurodeve-
lopmental disabilities. This issue should be a focus of
future workforce studies.

The fields of child neurology and neurodevelop-
mental disabilities continue to draw trainees who
wish to devote their careers to the welfare of children

and advance our knowledge of the developing nervous



system, perhaps the most complex biological system in
nature. However, pressures and threats to practice envi-
ronments loom ever larger. Practicing specialists should
help with recruitment and mentoring, and also advocate
for better recognition of the value of their contributions.
Child neurology and neurodevelopmental disabilities
have lower visibility than some other specialties, and
this may be especially pronounced among minority
medical students. Academic child neurologists and neu-
rodevelopmental disabilities specialists should make
greater efforts to become involved in teaching activities
at their medical schools, including first year courses
when many strong impressions are made. Other issues
to be addressed include overall workforce needs, medi-
cal education debt, compensation, support for indepen-
dent medical practices, access to care in rural areas, and
a strengthened pipeline of physician-scientists. Profes-
sional medical organizations can have a key role in these
endeavors, including the CNS, AAP, and American
Academy of Neurology, in collaboration with medical
schools and the NIH. Professional organizations could
draw more attention to the total value that child neurol-
ogists and neurodevelopmental disabilities specialists
bring to health care systems, which is often not captured
in traditional accountability calculations. Fostering the
career development of young physician-scientists
and child neurologists/neurodevelopmental disabil-
ities specialists who actively collaborate with basic scien-
tists will continue to be important, and new grant
mechanisms and career development programs may help
promote these goals. Formal programs to develop
physician-sciendsts and future leaders will be a worth-
while investment for these fields.'"*?
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