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ABSTRACT: We investigated the association between clinical rotation at a specialized headache center and headache knowledge of resident
trainees. Using standardized pre- and post-questionnaires, change in self-reported knowledge of headache disorders and management in 31
participants undertaking clinical rotations were evaluated. There was a statistically significant improvement in self-reportedmeasures of head-
ache disorder knowledge post-rotation [mean score (SD), 3.19(0.543), p < 0.001] and significant improvement in overall knowledgemeasured
using case-based questionnaires pre- vs. post-rotation [7.1(1.4) vs. 7.9(1.5), p= 0.003]. Rotation at a specialized headache center improved
trainees’ self-reported knowledge and test-based scores, suggesting that such rotation should be included in postgraduate curriculum.

RÉSUMÉ : Étude sur la formation des stagiaires et l’amélioration de la prise en charge des céphalées. Nous avons analysé le lien entre les
stages cliniques dans un centre spécialisé dans les céphalées et les connaissances des résidents en formation sur les céphalées. Trente-et-un
participants ont rempli des questionnaires uniformes, avant et après leur stage clinique, afin que soit évaluée l’acquisition de connaissances sur
les céphalées et leur prise en charge. On a observé une amélioration significative, sur le plan statistique, des connaissances en matière de
céphalées, d’après les répondants, à la suite du stage clinique (score moyen [écart-type] : 3,19 [0,543]; p< 0,001), de même qu’une
amélioration notable des connaissances globales après le stage, comparativement à avant, selon des questionnaires portant sur des études
de cas (7,1 [1,4] contre 7,9 [1,5]; p = 0,003]. Les stages dans un centre spécialisé dans les céphalées ont amélioré les connaissances selon
les scores obtenus aux questionnaires et les déclarations des stagiaires à ce sujet, ce qui donne à penser que ce type de stage devrait faire
partie du programme d’études postdoctorales.
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According to the 2017 Global Burden of Disease study, headache is
the second most prevalent disorder as well as the second leading
cause of years lost to disability.1,2 Diagnosis and management of
common headache disorders is critically important for physicians,
irrespective of specialty.3 Yet headache disorders remain under-
diagnosed, misdiagnosed, and undertreated, resulting in poor
patient satisfaction, poor patient outcomes, opioid misuse,
medication overuse, as well as unnecessary imaging studies and
emergency department visits.3,4

Headache didactics are offered in many neurology residency
programs across the country, but one study found that only 19 neu-
rology programs in the United States offered a headache clinic to
their residents.5 The same study showed that there is discordance
between program and chief residents’ views as to whether residents
are adequately prepared to manage a population of patients who
suffer from primary headache disorders at the time of graduation.5

Dedicated clinical experiences from experts in their respective
fields can be an invaluable experience for learners, and ongoing

exposure to this field of headache should be encouraged during
a resident’s training prior to graduation.

University of Toronto’s postgraduate training program in neu-
rology is one of the largest training programs in North America,
with a total of 35 postgraduate trainees covering 4 core quaternary
acute and ambulatory care hospitals across Toronto. Clinical
rotations in headache medicine became available in 2013 after
Dr Christine Lay founded the Centre for Headache at Women’s
College Hospital and since its inception, the number of
trainees undertaking the formalized headache elective has grown.
The clinic serves a large catchment area and sees over 1,200 patients
per year.6

The goal of this quality improvement study was to evaluate the
association between a clinical rotation in headache medicine and
the self-reported knowledge in managing headache disorders in
non-neurology trainees, and core clinical competencies of neurol-
ogy trainees. We hypothesized that resident trainees regardless of
specialty will subjectively improve their headache knowledge and
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management of common headache disorders. We also hypoth-
esized that neurology residents will objectively improve their
common headache knowledge post-rotation.

This is a single-group pre-post design, quality improvement
study that was conducted at the Centre for Headache at
Women’s College Hospital, Toronto. The study enrolled all resi-
dents rotating through the clinic regardless of specialty or duration
but excluded residents who had previously rotated through the
clinic. Residents were in various stages of their training at the
University of Toronto, as well as outside institutions. Written
informed consent was obtained and resident enrollment began
in October 2018 and ended March 2020 (due to the COVID-19
pandemic, many outpatient rotations were halted with residents
re-deployed to inpatient settings).

In Canada, the neurology residency program is a direct-entry
5-year program. Adult and pediatric neurology residents partici-
pated in the quiz portion of the study that comprised postgraduate
trainee years (PGY) 1-5. We excluded other residents such as fam-
ily medicine, anesthesia, obstetrical, and internal medicine resi-
dents from the quiz as the questions were based on the
competencies designed by the neurology program and not neces-
sarily in-line with other programs objectives.

Assessment tools were pretested with 2 staff and 10 residents
and revised based on feedback.

Resident Questionnaire: All participants were asked their gen-
der, level of training, and specialty. Residents were asked pre-
and post-rotation questions anonymously about their knowledge
of headache disorders, headache medications, and therapy.
Other areas of interest were comfort level in doing nerve blocks
and Onabotulinum toxin injections. An improvement was deter-
mined based on whether a resident’s score increased by 1-point
on a 4-point Likert grading scale (1 is “poor” and 4 is “excellent”)
post-headache rotation. Residents were also asked if their interest
in headache medicine had changed, whether they would pursue a
fellowship in headache (yes/no) and if they would recommend this
elective to their colleagues (yes/no).

Resident Quiz: The quiz was based on the core competencies
proposed by the Royal College of Physicians and Surgeons of
Canada7 and the University of Toronto adult neurology program.
It consisted of 10 multiple-choice questions. Residents were not
able to record the questions, nor were they provided the answers
or feedback. They were asked to refrain from sharing the questions
with their colleagues to maintain the integrity of the questions.
The quiz was developed by the author and reviewed by faculty
with formal headache medicine training. If a resident improved
their quiz score post-headache rotation that was deemed as a pos-
itive outcome.

Paired Wilcoxon rank sum test was used for comparison
of pre- and post-scores, statistically significant differences
as p< 0.05.

A total of 59 residents consented to participate, and 31 (52.5%)
completed all surveys. From these 31 participants, 64.5% (n= 20)
were neurology residents, 25.8% (n= 8) were family medicine res-
idents, and 9.7% (n= 3) were pain medicine/anesthesia residents.
The residents displayed various levels of training with 3.2% (n= 1)
PGY1, 51.7% (n= 16) PGY2, 16.1% (n= 5) PGY3, 3.2% (n= 1)
PGY4, 16.1% (n= 5) PGY5, and 9.7% (n= 3) fellows (Table 1).
Out of 31 residents who completed the survey, 6.7% (n= 2)
attended 1–2 clinics, 33.3% (n= 10) attended 3–5 clinics, and
60% (n= 18) had attended greater than 5 clinics during their rota-
tion. Out of 27 residents who provided responses, 25.9% (n= 7)
performed 0 nerve blocks, 48.1% (n= 13) performed 1–2 nerve

blocks, 22.2% (n= 6) performed 3–5 nerve blocks, and 3.8%
(n= 1) performed more than 5 nerve blocks. Out of 28 residents
who provided responses, 35.7% (n= 10) performed 0
Onabotulinum toxin injections, 50.0% (n= 14) performed
1–2 Onabotulinum toxin injections, 10.7% (n= 3) performed
3–5 Onabotulinum toxin injections, and 3.6% (n= 1) performed
more than 5 Onabotulinum toxin injections.

There was significant improvement in self-reported measures
of headache knowledge, and statistically significant improvement
in overall knowledge, measured using case-based quizzes [mean
score (SD) pre- vs. post-rotation score; 7.1 (1.4) vs. 7.9 (1.5),
p= 0.003] (Figure 1). After the rotation, the mean scores showed
statistically significant improvement of 3.19 (0.543) from 2.35
(0.661), for knowledge of headache disorders (KHD), p< 0.001,
3.19 (0.477) from 2.13 (0.619) for knowledge of headache medica-
tions/therapy (KHM), p< 0.001, 3.13 (0.670) from 2.13(0.619) for
comfort in treating patients with headache (CPH), p< 0.001, 2.16
(0.860) from 1.13 (0.341) for comfort in doing nerve blocks (CNB),
p< 0.001 and 1.90 (0.759) from 1.06 (0.250), for comfort in
doing Onabotulinum toxin injections (CBI), p< 0.001
(Figure 2). These metrics measure confidence in knowledge, not
the actual knowledge per se.

This study looked at whether the level of training impacted the
post-rotation score, and no statistically significant differences were
seen in the post-rotation scores for KHD, KHM, and CPH.We also
looked at the relationship between the number of clinics attended
or the specialty of the residents and its possible impact on the
post-rotation score, and this was found not to be statistically
significant.

Table 1: Participant characteristics (n= 31)

N (%)

Level of training

PGY1 1 (3.2%)

PGY2 16 (51.7%)

PGY3 5 (16.1%)

PGY4 1 (3.2%)

PGY5 5 (16.1%)

Fellow 3 (9.7%)

Residency program

Neurology 20 (64.5%)

Family medicine 8 (25.8%)

Pain medicine/anesthesia 3 (9.7%)

Number of clinics attended (n= 30)

1-2 2 (6.7%)

3þ 28 (93.3%)

Number of nerve blocks performed (n= 27)

0 7 (25.9%)

1-2 13 (48.1%)

3þ 7 (26%)

Number of Botox injections performed (n= 28)

0 10 (35.7%)

1-2 14 (50.0%)

3þ 4 (14.3%)
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All (100%, n= 31/31) residents felt that they improved their
clinical approach to patients with headache, 100% (n= 23/23)
indicated that they would recommend this elective to their
colleagues, and 73.9% (n= 17/23) felt that their interest in head-
ache medicine changed following the rotation compared to their
previous opinion, and 52.2% (n= 12/23) of residents which were
all neurology residents also indicated they would consider pursu-
ing a headache fellowship in the future.

The results of this study found that overall, residents who
rotated through the Centre for Headache experienced an improve-
ment in their self-perceived knowledge of headache medicine and
comfort in treating patients with headache.

The aim of the study sought to evaluate residents rotating
through headache medicine clinics on their knowledge and
comfort in treating headache patients; however, this study had
its limitations. Data were obtained from a single clinic at a single

institution, and study enrollment was slow at times with periods of
fewer residents on rotation or residents not consenting to partici-
pate. The headache quiz consisted of 10 questions and due to time
constraints it is unlikely to be detailed enough to provide a reliable
evaluation of whether residents understood all the core concepts of
headache medicine. There was a statistically significant improve-
ment in overall knowledge, yet we recognize that the differences
seen were small and therefore cautious interpretation is needed.
The fact that residents took the quiz twice could in of itself improve
resident’s score, and it can also be difficult to interpret the reliabil-
ity of self-evaluation as it does not always correlate with actual
clinical capabilities.8 Clinical skills examination of competencies
would better determine whether there is a correlation with self-
evaluation, which will be considered in the future.

This study highlights that resident trainees find formal head-
ache medicine training beneficial outside of the didactics they
receive during their residency. The Women’s College Centre for
Headache clinical experience could be an elective that can success-
fully be incorporated into other neurology residency programs.
This study shows the importance of dedicated headache medicine
rotations in neurology programs and the opportunity for non-
neurology residents to gain important exposure to headache
medicine. There is a growing body of literature that consistently
tells us that graduating neurologists do not feel properly equipped
with the tools to treat headache disorders comfortably. It is imper-
ative that we provide the adequate resources and education to our
postgraduates for them to effectively manage their patients.
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Figure 2: Resident self-reported improvement in headache medicine knowledge (KHD), management (KHM), comfort in treating headache patients (CPH) in doing procedures
(nerve blocks (CNB) and injections (CBI)) post-headache rotation. Mean and standard deviations are shown.

Figure 1: Overall knowledge of headache medicine measured by a case-based quiz
represented by pre- and post-rotation quiz scores. Mean plus standard deviations
are shown.
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