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The Need for Neurologists
It’s no secret that there aren’t enough neu-
rologists to go around—and the shortage 
is only expected to get worse. The national 
shortfall of neurologists is anticipated to rise 
from 11% in 2012 to 19% in 2025.1 For our 

patients, this means that the already long wait times to 
see a neurologist in the US, currently averaging > 4 weeks 
for adult neurology1,2 and > 8 weeks for child neurology,1,3 
are only going to get longer. During these long wait times 
for an appointment, patients may suffer strokes, seizures, 
or other disease exacerbations that could have been pre-
vented or minimized.

How do we fix this? How can we improve access to our 
specialty? Innovative solutions have recently been piloted 
with some success, including employing physician extend-
ers,4 adjusting clinic workflow,5 and using telemedicine.6 
These solutions will only take us so far; we need more neu-
rologists. We need more than 2% of US graduates to match 
into adult or child neurology.7 The opportunities are there.
The number of neurology residency positions is increasing 
substantially, with adult neurology PGY1 positions up 25% 
from 2016 to 2018 and child neurology PGY1 positions up 
16% over that same period.7 International medical gradu-
ates (IMGs), who filled 47% of adult neurology and 21% 
of child neurology PGY1 residency positions in 2018, may 
make up for some of the low interest among US medical 
students.7 But even though the majority of IMGs in neurol-
ogy residencies may want to stay in the US—79% of those 
without a Green Card in one study8—the remainder will 
likely leave, and stricter immigration laws may limit entry of 
IMGs into the US neurology workforce. For now, let’s focus 
on increasing the 2%.

Attracting Medical Students to Neurology
We know that not all medical students are destined 

for neurology, and that’s okay. We’re not going to recruit 
the budding surgeon who has dreamed since elementary 
school of perfecting the next Whipple procedure. But 
there does seem to be an increasing interest in neurosci-
ence among US undergraduates; neuroscience is growing 
as a popular college major.9 So how do we capitalize on 
this trend among undergraduates and recruit more medi-
cal students with a potential interest to join our field? 

What Drives the Choice of Neurology or Not Neurology?
To start, we need to understand why medical students 

choose a particular specialty. Existing literature describes career 
choice factors across specialties including student values and 
characteristics (eg, age, personality, or finances), medical school 
characteristics (eg, structure of curriculum), influence of others 
(eg, role models), and perceived specialty characteristics (eg, 
intellectual content, lifestyle, or expected income).10-13 Factors 
that appear to positively influence students toward neurology 
are listed in the Box.14-19 Those who choose neurology appreci-
ate the intellectual content of the specialty.16,19    

• Prior exposure to neuroscience 
• Effective neuroscience courses 
• Increased clinical exposure through 

• Required neurology clerkships 
• Option to pursue neuroscience electives

• Influence of role models or mentors from neurology

Box. Positive Factors for Choosing 
Neurology
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Neurophobia.  Unfortunately, neurology is much more often 
on the other side of the coin, with students rejecting the 
specialty. What Ralph Józefowicz termed neurophobia in 1994 
seems to be a major cause. Dr. Józefowicz defined neuropho-
bia as “a fear of the neural sciences and clinical neurology that 
is due to the students’ inability to apply their knowledge of 
basic sciences to clinical situations.”20 Neurophobia is a wide-
spread phenomenon globally. Students, trainees, and practic-
ing internists rate their knowledge and confidence in neurolo-
gy as lower than other specialties, and the perceived difficulty 
as higher.21-23 In a survey of trainees at a single US institution, 
30% cited neurophobia as the most important reason for lack 
of interest in brain-related specialties.14

A Specialty of Armchair Intellectuals?  Another potentially 
important factor in diminishing recruitment, although less 
studied, is the stereotype of neurologists as “armchair intel-
lectuals.” Neurologists are perceived as going through the 
elaborate ritual of localizing the lesion and then patting 
ourselves on the back for that without actually being able 
to treat the patient. This stereotype is an old one. My father 
describes it as a major factor in his decision not to pursue 
neurology, even after engaging in neuroscience research in 
medical school in the late 1970s. Despite the changing land-
scape of neurology, with an ever-increasing number of ther-
apeutics for most categories of neurologic disease and avail-
ability of some disease-modifying treatments for more than 
2 decades, the stereotype remains. In a survey of medical 
students in India in 2013, 78% perceived neurologic diseases 
as degenerative without concrete treatment options.16  

Turning the Tide
Targeting these factors with early, integrated neurosci-

ence curricula and formal mentorship programs, beginning 
in the first year of medical school, is likely our best hope.

Reducing Fear of the Basic Neuroscience Course
The basic neuroscience course is anecdotally the most 

feared course among medical students. We have an excel-
lent opportunity in this initial course to ease the students’ 
heightened sympathetic response, which would allow them 
to digest the material and approach the field in a more posi-
tive light from the get-go. We need to structure the course 
in an organized, easy-to-follow manner, focusing on clinically 
relevant material. We don’t need to scare students off with 
cross-sectional brainstem anatomy on the first day of class.  

We can leverage adult learning theory and use techniques 
such as flipped classrooms and problem-based learning to 
maximize the effectiveness of introductory neuroscience 
courses. In the flipped classroom model, students gain the 
content knowledge prior to the class—via print, audio, or 
video-based material—and then apply that knowledge in 
the classroom.24 Problem-based learning is a method of 

classroom application, during which students learn through 
problem solving with the support of teachers who act as 
facilitators.25 For example, students can watch a short (10 to 
15-minute) video describing the basic structure and func-
tion of the basal ganglia before class. During class, they can 
engage in active small group participation, working through 
clinical scenarios of related diseases (eg, Parkinson’s disease, 
Huntington’s disease, Wilson’s disease) to build on this 
understanding. An instructor is present not to lecture but to 
guide the students if they veer off track and direct them to 
appropriate resources. The flipped classroom and problem-
based learning models help engage the learner and have 
been associated with improved academic performance.25,26

Using Social Media in Education
To engage today’s medical student, we must also keep up 

with the times. This is the time of social media, which has 
opened the door to many free open-access medical educa-
tion tools, including podcasts, YouTube videos, Twitter 
discussions, blog posts, live journal clubs, and online com-
munities.27 Neuroscience education is beginning to enter 
the social media scene,28,29 although perhaps on the later 
side. Even as an aspiring medical educator, I personally have 
been reticent to enter the social media world for medical 
education, in part due to concerns over professionalism 
and privacy, and also due to time constraints. But, with 
judicious use of the platforms to address the first two con-
cerns, I think the time investment will be well worth it.  

Integration of Basic Science and Clinical Medicine
We then need to work on the integration of basic sci-

ence and clinical neurology. The lack of such integration 
is what Dr. Józefowicz described as the basis for neuro-
phobia.20 The American Academy of Neurology (AAN) 
has similarly recognized the need for integration, and the 
Undergraduate Education Subcommittee (UES) of the AAN 
outlined a longitudinal competency-based neuroscience 
curriculum including both preclinical and clinical course-
work.30 Problem-based learning methods may also improve 
such integration by including clinical cases in neuroscience 
courses. But this isn’t enough. Students should learn the 
neurologic examination early on, and soon after, apply 

“Targeting these 
factors with early 
and  integrated 

neuroscience curricula 
and formal mentorship 
programs, beginning in 
the first year of medical 

school, is likely our 
best hope.”
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those skills by examining patients with neurologic diseases, 
ideally at the same time as they are taking their basic neu-
roscience course. After a morning session of problem-based 
learning on the basal ganglia, for example, how wonder-
ful would it be for students to examine a patient with 
Parkinson’s disease in the afternoon? 

The integration should also occur in the neurology clerk-
ship, with students revisiting basic neuroscience principles. 
This could be accomplished via weekly conferences during 
the clerkship. I strongly support what is termed planned 
redundancy in this setting, with planned being the key word. 
For example, let’s bring back the basal ganglia video and 
problem-based learning case of Parkinson’s disease, after 
some of the students have seen a patient with Parkinson’s 
disease, or at least another movement disorder, in clinic. I 
would remind the students that they had seen the material 
before. Revisiting the material may trigger memories of ear-
lier concepts, and the discussion would likely be enhanced 
by students’ personal experiences with similar cases. 
Because the students should be able to work through the 
case more quickly this time around, there would be time 
to build on the case. This time, for example, I would add an 
additional section on the patient’s treatment options. 

In a curriculum implemented at The Medical University of 
South Carolina, clinical contexts were incorporated into and 
used to augment the basic neuroscience course that took 
place in the first 2 years of medical school. A wide variety of 
clinical neuroscience courses and electives were also made 
available in the third and fourth years of the medical school 
curriculum. Students’ satisfaction and United States Medical 
Licensing Examination (USMLE) scores both improved, and the 
number of students going into neuroscience disciplines (adult 
or child neurology, neurosurgery, combined neurology-psychi-
atry, and physical medicine and rehabilitation) increased.31

Early Clinical Exposure and Mentoring
Aside from effective, integrated neuroscience courses, an 

emphasis on early exposure to patients, disease processes, 
and neurologists is important for recruitment. Clinical inte-
gration into the basic neuroscience course will help, but we 
also need to advocate for early, and ideally required, clerkship 
exposure. In a survey of US clerkship directors in 2012, neu-
rology was a required clerkship at 93% of responding institu-
tions.32 However, only 56% had neurology clerkships that had 
to be taken in the third year. This is an increase from 45% in 
2005 but is still too low.32 Many students may not have suf-
ficient clinical neurology exposure to fully consider pursuing 
neurology before residency applications are due.

Mentorship is another key factor for recruitment. 
We can learn from Zuzuarregui and Hohler, who imple-
mented a successful 1:1 mentoring program at Boston 
University, initially with third-year medical students and 

later expanded to medical students across all years. The 
program included career mentoring and guidance in clini-
cal research.18 After implementation of this program, the 
number of Boston University medical students pursuing 
neurology rose from 3 in 2006 to 9 in 2014.18 Perhaps a 
national effort to improve mentorship through exist-
ing infrastructure such as the Student Interest Group in 
Neurology would yield similar results.

Sharing the Joys of Neurology
An important way that clinical exposure and mentor-

ship can increase medical student interest in neurology is by 
providing role models to refute false stereotypes. In a study 
of primary care career choice, role models were particularly 
important in disproving negative stereotypes.13 In neurol-
ogy, we need to show students that we’re not just “armchair 
intellectuals” with a “diagnose and adios” mentality. We can 
expose students to the many ways we treat patients. In the 
inpatient setting, let’s remember to share our excitement 
when we respond to a stroke page and are able to adminis-
ter intravenous tissue plasminogen activator or coordinate 
mechanical thrombectomy and see our patients get better. 
In the outpatient setting, let’s celebrate with the students 
when we see a child with spinal muscular atrophy type 1 back 
in clinic sitting unsupported after receiving the medication 
nusinersen. Let’s coordinate journal clubs to review the evi-
dence for the new monoclonal antibodies against calcitonin 
gene-related peptide to treat migraine, or the new antisense 
oligonucleotides to treat Huntington’s disease. Let’s remind 
the students that we need more neurologists to treat these 
patients and to participate in the research that makes these 
interventions possible.

Just as importantly, let’s teach the students that there is 
much more to treating a patient than curing a disease. Even 
when a cure or disease-modifying treatment is not available, 
we can still reduce suffering, ease pain, and improve quality 
of life. We can make just as much of a difference in the lives 
of these patients, if not more. In our problem-based learning 
discussions of Parkinson’s disease and Huntington’s disease, 
let’s discuss that although we cannot cure these diseases yet, 
we do have symptomatic therapies, and the doctor-patient 
relationship in and of itself can be incredibly therapeutic 
and rewarding to both the patient and clinician.

Conclusion
As someone who came to medical school thinking I 

was going into dermatology, I’m certainly glad I had early, 
exceptional neuroscience teaching and wonderful mentors 
in child neurology to lead me down the path that is right 
for me. I hope to do the same for others. If you have sug-
gestions for a Twitter handle, please let me know. n

(Continued on page 73)
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