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ABSTRACT: Objective: Management of primary headache (PHA) varies across emergency departments (ED), yet there is widespread
agreement that computed tomography (CT) scans are overused. This study assessed emergency physicians’ (EPs) PHAmanagement and their
attitudes towards head CT ordering. Methods: A cross-sectional study was undertaken with EPs from one Canadian center. Drivers of
physicians’ perceptions regarding the appropriateness of CT ordering for patients with PHA were explored. Results: A total of 73 EPs (70%
males; 48% with <10 years of practice) participated in the study. Most EPs (88%) did not order investigations for moderate-severe primary
headaches; however, CT was the common investigation (47%) for headaches that did not improve. Computed tomography ordering was
frequently motivated by the need for specialist consultation (64%) or admission (64%). A small proportion (27%) believed patients usually/
frequently expected a scan. Nearly half of EPs (48%) identified patient imaging expectations/requests as a barrier to reducing CT ordering.
Emergency physicians with CCFP (EM) certificationwere less likely to perceive CT ordering for patients with PHA as appropriate. Conversely,
those who identified the possibility of missing a condition as a major barrier to limiting their CT use were more likely to perceive CT ordering
for patients with PHA as appropriate. Conclusions: Emergency physicians reported consistency and evidence-based medical management.
They highlighted the complexities of limiting CT ordering and both their level of training and their perceived barriers for limiting CT ordering
seem to be influencing their attitudes. Further studies could elucidate these and other factors influencing their practice.

RÉSUMÉ : La prise en charge des céphalées primitives par les médecins au service des urgences et les demandes de tomodensitométrie.
Objectif : La prise en charge des céphalées primitives (CP) varie d’un service des urgences (SU) à l’autre; pourtant, il existe un large consensus
sur le recours abusif à la tomodensitométrie (TDM). L’étude ici présentée visait donc à évaluer la prise en charge de ce type de céphalée par les
urgentologues et leur comportement à l’égard des demandes de TDM de la tête. Méthode : Il s’agit d’une étude transversale, menée parmi des
urgentologues, dans un centre hospitalier situé au Canada. Les facteurs sous-jacents à la perception que les médecins ont de la pertinence des
demandes de TDM chez les patients souffrant de CP ont fait l’objet d’analyse. Résultats : Au total, 73 urgentologues (hommes : 70 %; 48 %
ayant moins de 10 ans d’expérience) ont participé à l’étude. La plupart d’entre eux (88 %) n’avaient pas fait de demande d’examen pour les
céphalées d’intensité modérée ou forte, mais la TDM était l’examen le plus fréquent (47 %) dans les cas de céphalée rebelle. Les demandes de
TDM étaient souvent motivées par la nécessité d’une consultation en spécialité (64 %) ou par l’hospitalisation (64 %). Dans une moindre
mesure (27 %), des participants croyaient que les patients s’attendaient souvent ou généralement à passer une TDM. Presque la moitié des
urgentologues (48 %) considérait les attentes ou les demandes des patients comme un obstacle à la diminution du nombre de demandes de
TDM. Pour leur part, les urgentologues titulaires d’un titre supérieur de compétence clinique (FRCP ou CCMF [MU]) étaient moins
susceptibles de juger pertinentes les demandes de TDM chez les patients souffrant de CP. À l’inverse, ceux pour qui le risque de laisser
échapper une affection représentait un obstacle important à la diminution du nombre de demandes de TDM étaient plus susceptibles de
considérer comme approprié ce type de demande chez les patients souffrant de CP. Conclusion : Les urgentologues ont fait preuve de
cohérence et d’une prise en charge médicale fondée sur des données probantes. Ils ont fait ressortir la complexité de la diminution du nombre
de demandes de TDM, et tant leur niveau de formation que leur perception des obstacles à la limitation du nombre de demandes d’examen
semblaient influer sur leur comportement. Aussi faudrait-il approfondir le sujet afin d’éclaircir le rôle de ces éléments et l’influence d’autres
facteurs dans leur pratique.
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Introduction

Primary headaches (PHA), including migraine, tension-type
headache, and cluster headache are a common reason for
emergency department (ED) presentations.1 While there is
concern that headaches may indicate underlying pathology (e.g.,
subarachnoid hemorrhage, tumor, temporal arteritis, and menin-
gitis), the vast majority of these PHA presentations are for
conditions considered “benign,” particularly migraine headaches,
following failed home-based treatments.2,3 Although guidelines
exist for management of secondary headaches such as subarach-
noid hemorrhage,4 few management guidelines exist for diverse
presentations of PHA. Furthermore, guidelines often do not
address acute presentations and adherence to guidelines is low
in the ED setting, leaving management largely to emergency
physician (EP) and patient preferences.5 Consequently, variation
in management (e.g., use of opioids and other agents), imaging
ordering, and outcomes are substantial.6–8

Increasing availability of computed tomography (CT) within
the ED has led to a significant increase in CT ordering, despite the
documented low likelihood of identifying clinically important
findings among patients with suspected PHA.9–11 While diagnostic
image ordering for headache patients has risen in the ED, the
prevalence of intracranial pathologies in CT and magnetic
resonance imagining findings for these patients have declined.12

Increased CT ordering continues to drive concerns related to
overuse, while failing to substantially influence treatment and
resulting in clinically insignificant incidental findings, needless
radiation exposure, ED congestion, and increased healthcare
costs.8,11,13,14 Literature exploring drivers of CT ordering has
highlighted the role of patient expectations or requests in
increasing demand for unnecessary care, including imaging.15–17

Additionally, factors associated with EPs’ perceptions regarding
the appropriateness of ordering CT for patients with PHA
presentations remain poorly understood.

This study assessed EPs diagnostic imaging decisions, particu-
larly CT ordering for patients presenting with PHA, the circum-
stances in which CT ordering is perceived as appropriate, and
barriers limiting its reduction for patients with PHA. Furthermore,
the study explored drivers influencing EPs’ perceptions and
attitudes towards the appropriateness of CT ordering for this
patient population.

Methods

Study Design and Population

A cross-sectional study was conducted among EPs in Edmonton,
Alberta, Canada, one of the largest urban centers in Western
Canada, with a population of ∼1.5 million. Emergency
Department services are provided at seven locations in the city
and are publicly funded. Cumulatively, these EDs see nearly 10,000
headache presentations annually.18

Study Procedures and Data Collection

A study questionnaire was developed by a multi-disciplinary
research team composed of clinicians, methodologists, and
psychologists, and reviewed by a convenience sample of EPs,
including physicians whowere practicing in other geographic areas
in Canada (Appendix S1). The questionnaire included both 7-
point Likert scale and open-ended questions about the medical
management and diagnostic imaging practices, specifically CT,
provided to patients with a variety of PHA presentations.

Managing patients’ expectations towards CT ordering was also
explored through questions about physicians’ comfort and
practices of discussing risks of CT with their patients. Primary
headache was defined as headaches that might be cluster, tension
or migraine with no sign of underlying serious pathology (e.g.,
subarachnoid hemorrhage, meningitis, temporal arteritis).

A centralized list of all EPs practicing in Edmonton in 2017 was
created by the study team. Emergency physicians from the
centralized registry were contacted via email between March 22
andApril 30, 2017. An initial email explaining the study purpose as
well as providing ethics information was sent to the EPs by the
principal investigator (BHR). Subsequently, the study question-
naire was sent to EPs via REDCap (Vanderbilt University, Nashville,
TN, USA), an online secure data capture tool.19 Two reminders for
completion were sent via REDCap.

Data Analysis

Categorical data are reported as proportions and percentages.
Open-ended questions were analyzed qualitatively using a general
inductive approach.20 Double reading of responses was under-
taken. Responses were subsequently coded and then clustered into
themes.

Multivariable logistic regression methods were used to examine
the independent association between selected variables from the
questionnaire and EPs’ perceptions regarding the appropriateness
of CT ordering for patients with PHA after adjusting for other
factors. For this analysis, EPs who considered CT scans for patients
with PHA as frequently, sometimes, or occasionally appropriate
were categorized as potential “intermediate CT users” and
compared to those who believed CT scans were rarely or never
appropriate for patients with benign headache (potential “low
users”: reference group). The variables were chosen from the
questionnaire as they characterized EPs’ general practice approach
and were not specific to a clinical scenario or unique clinical
presentation of PHA: female sex, years of practice, level of
Emergency Medicine training, site of practice, and most common
perceived barriers to limiting the use of CT scans. These barriers
include the possibility of missing a severe condition, the fear or
litigation if condition is missed, and patient request or expectation.

Results are reported as adjusted odds ratios (aOR) with
corresponding 95% confidence intervals (CIs). Those with
p<0.05 were considered statistically significant. Missing data were
excluded from the analysis. Statistical analyses were conducted
using the Statistical Package for the Social Sciences (SPSS, V.13.0,
Chicago, Illinois) and STATA Release 16 (StataCorp LP, College
Station, Texas, UAS).

Ethics

Ethics approval was obtained from the Health Research Ethics
Board at the University of Alberta (Pro00062871). A study
information sheet was provided to the EPs along with access to the
REDCap link for completion. Questionnaire completion implied
consent.

Results

A total of 198 email invitations were sent to EPs; five failed delivery
notices were received. Resultantly, a total of 193 EPs received
the study invitation and 73 completed the questionnaire (38%)
(Figure 1). Study participants were mostly over 40 years of age
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(62%) males (70%) and practicing in the ED for less than 10 years
(48%) (Table 1).

Self-reported PHA Management

Emergency physicians self-reported management practices of
PHA are summarized in Table 2.

The predominant treatment approach for patients presenting
withmoderate-to-severe headaches with no symptoms or signs of a
secondary headache was combined therapy (e.g., IV metoclopra-
mide [91%]; IV ketorolac [90%] and IV fluid bolus [85%]). The
vast majority of EP respondents indicated that they would
not order any investigations for these patients (88%). A small
proportion (3%) indicated that they would consider referring these
patients to a neurology or headache clinic.

For the scenario in which patients failed management or had a
slow response to routine treatment, EPs reported using a variety of
additional treatments, including: IV narcotic (58%), IV dexame-
thasone (44%), IV dihydroergotamine (27%), and IV ondansetron
(21%). Some EPs (33%) reported that they would not engage in any
investigations, even when patients had a slow response. Other EP
respondents reported considering: head CT (47%), c-reactive
protein (CRP) or erythrocyte sedimentation rate (ESR) (29%),
complete blood count (CBC) (26%), and electrolyte panel (22%).
Neurology consults within the ED were identified as part of
patients’ treatment plan by 19% of EP respondents and neurology/
headache clinic referrals by 16%.

CT Decisions: Clinical Markers, Patient Expectations, and
Physician-Patient Communication

Respondents stated that they limited CT ordering for patients with
PHA and ordered occasionally (25%) or rarely (56%) for patients with
moderate-severe suspected PHA. The majority of EP respondents felt
that CTs were rarely (58%) an appropriate component of PHA
management. When analyzed by clinical presentation, a minority of
EPs intended to order a CTs for their patients until they were either
consulted to a specialty or admitted to hospital (Table 3).

While EPs relied on specific clinical markers for indicating a
CT, they reported they were not alone in making the imaging

decision. Twenty-seven percent of the EP respondents perceived
that ordering a CT was a frequent or usual expectation of their
patients with PHA. Another 42% reported that they perceived this
expectation sometimes. The majority (61%) of EPs reported being
completely or mostly comfortable discussing the risks of head CT.
Although comfortable, less than half (44%) of respondents
reported that they always or usually discuss CT risks with their
patients prior to image ordering. The risks most likely to be
discussed by EPs included: radiation risks associated with CT
scan (90%), the lack of diagnostic and treatment utility of the CT
scan for PHA (67%), and the lack of necessity of the test in light of
previous normal CT (head) results (51%). However, EPs also
experienced concerns that kept them from discussing CT risks
with their patients when the need for imaging was assessed as
immediate (42%). Additionally, they held back from discussing
risks when they felt it would not influence patients’ imaging
expectations (21%). When physicians discussed head CT risks
with their patients, they often used “high, medium, and low”
descriptors to characterize the risk (70%), and seldom charac-
terized the imaging risks in terms of other everyday risks that the
patient might be familiar with (21%).

Barriers to Limiting CT Ordering

The three major barriers that EPs encountered when limiting CT
orders for patients presenting with PHA in the ED were: 1) the fear
of missing a severe condition (62%), 2) patient requests or
expectations (48%), and 3) fear of litigation in case a condition was
missed (37%).

Factors Associated with Appropriateness of CT Ordering

Of the 73 EPs included in the study, 28 (38%) physicians were
categorized as potential “intermediate CT users,” while 45 (62%)
were categorized as potential “low CT users.” None of the EPs
believed that CT scans were always or usually appropriate for
patients with PHA, indicating a lack of potential “high CT users”
among the study participants.

Table 4 shows that after adjusting for physician sex, years of
practice, site of practice and other barriers to limiting CT use, EPs

Figure 1: Study flow diagram.
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with CCFP (EM) certification were less likely to perceive CT
ordering for patients with PHA appropriate (aOR: 0.17; 95% CI:
0.03, 0.95); those who expressed the possibility of missing a
condition as themajor barrier to limiting their use were more likely
to perceive CT ordering for patients with PHA appropriate (aOR:
4.8; 95% CI: 1.10, 21.1).

Discussion

Headache is a common presenting problem in EDs in most
developed countries; however, practice variation has been widely
documented and advanced imaging is a commonly overused
modality. This study explored perspectives of EPs on the care they
provide to patients with PHA presenting to the ED and examined
how diagnostic and therapeutic decisions might be influenced
by both physician preferences and patient expectations.21 The
majority of EPs reported using an evidence-based combination
therapy including intravenous metoclopramide, ketorolac and
rehydration for their initial management of PHA.

While responding EPs claimed they infrequently investigated
patients with PHA using laboratory tests, variation was identified
and explored regarding the role of ordering CT scans of the head.
Overall, EPs did not report CT ordering as part of their first-line
management; however, nearly half of EPs reported ordering a
CT for patients who failed or incompletely responded to first-
line medical treatments. Despite their infrequency, consulting a

Table 1: Characteristics of study participants (n= 73)

Variable n/N (%)

Female sex 20/66 (30.3)

Age

≤39 yr 26/68 (38.2)

≥40 yr 42/68 (61.8)

Highest level of EM certification

FRCP 32/72 (44.4)

CCFP(EM) 33/72 (45.8)

ABEM 1/72 (1.4)

CCFP 2/72 (2.8)

Other 4/72 (5.6)

Time working as EM physician

<10 yr 34/71 (47.9)

10–19 yr 20/71 (28.2)

≥20 yr 17/71 (23.9)

ED study site

Urban, academic hospital 22/72 (30.6)

Inner-city hospital 20/72 (27.8)

Urban community hospitals (n= 2) 16/72 (22.2)

Regional community hospital (n= 2) 13/72 (18.1)

Community health center with ED 1/72 (1.4)

EM = emergency medicine; FRCP = Fellow of the Royal College of Physicians; CCFP(EM) =
Certificant of the College of Family Physicians (EmergencyMedicine); ABEM= American Board
of Emergency Medicine; CCFP = Certificant of the College of Family Physicians (Family
Medicine); yr = years.

Ta
b
le

2:
Em

er
ge
nc
y
ph

ys
ic
ia
ns

se
lf-
re
po

rt
ed

m
an

ag
em

en
t
pr
ac
ti
ce
s
fo
r
pa

ti
en

ts
w
it
h
P
H
A
(n

=
73
)

Tr
ea
tm

en
t/
pr
oc
ed

ur
es
,n

(%
)

IV
M
et
oc
lo
pr
am

id
e

IV
K
et
or
ol
ac

IV
P
ro
ch
lo
rp
er
az
in
e

IV
O
nd

an
se
tr
on

IV
Fl
ui
d
B
ol
us

IV
D
ex
am

et
ha

so
ne

IV
N
ar
co
ti
c

IV
D
ih
yd

ro
er
go

ta
m
in
e

S/
Q
Tr
ip
ta
ns

O
xy
ge
n

Cl
in
ic
al

Sc
en

ar
io
:T

re
at
m
en

ts
/p
ro
ce
du

re
s
ro
ut
in
el
y
pr
ov
id
ed

to
pa

ti
en

ts
w
it
h
m
od

er
at
e-
se
ve
re

H
A
(p
ai
n>

5/
10
,n

au
se
a/
vo
m
it
in
g)

w
it
h
no

si
gn

of
se
co
nd

ar
y
H
A
(e
.g
.,
SA

H
,m

en
in
gi
ti
s)
.

71
(9
1)

66
(9
0)

0
(0
)

7
(1
0)

62
(8
5)

14
(1
9)

2
(3
)

2
(3
)

1
(1
)

1
(1
)

Cl
in
ic
al

Sc
en

ar
io
:T

re
at
m
en

ts
/p
ro
ce
du

re
s
ro
ut
in
el
y
pr
ov
id
ed

to
pa

ti
en

ts
w
it
h
m
od

er
at
e-
se
ve
re

H
A
w
ho

is
no

t
im

pr
ov
in
g
w
it
h
ro
ut
in
e
tr
ea
tm

en
t.

4
(6
)

5
(7
)

4
(6
)

15
(2
1)

10
(1
4)

32
(4
4)

42
(5
8)

20
(2
7)

3
(4
)

4
(6
)

In
ve
st
ig
at
io
ns
,
n
(%

)

N
on

e
CB

C
El
ec
tr
ol
yt
e
pa

ne
l

CR
P
or

ES
R

U
ri
na

ly
si
s

CT
(h
ea
d)

M
R
I(
he

ad
)

N
eu

ro
lo
gy

co
ns
ul
t

N
eu

ro
lo
gy
/
H
ea
da

ch
e

cl
in
ic
re
fe
rr
al

Cl
in
ic
al

sc
en

ar
io
:I
nv
es
ti
ga

ti
on

s
ty
pi
ca
lly

or
de

re
d
fo
r
pa

ti
en

ts
w
it
h
m
od

er
at
e-
se
ve
re

be
ni
gn

H
A.

64
(8
8)

4
(6
)

4
(6
)

0
(0
)

0
(0
)

0
(0
)

0
(0
)

0
(0
)

2
(3
)

Cl
in
ic
al

sc
en

ar
io
:I
nv
es
ti
ga

ti
on

s
ty
pi
ca
lly

or
de

re
d
fo
r
pa

ti
en

ts
w
it
h
m
od

er
at
e-
se
ve
re

be
ni
gn

H
A
w
ho

ar
e
sl
ow

re
sp
on

de
rs
.

24
(3
3)

19
(2
6)

16
(2
2)

21
(2
9)

0
(0
)

34
(4
7)

0
(0
)

14
(1
9)

12
(1
6)

CB
C
=
co
m
pl
et
e
bl
oo

d
co
un

t;
CR

P
=
C-
re
ac
ti
ve

pr
ot
ei
n;

CT
=
co
m
pu

te
r
to
m
og

ra
ph

y;
ES

R
=
er
yt
hr
oc
yt
e
se
di
m
en

ta
ti
on

ra
te
;I
V
=
in
tr
av
en

ou
s;
M
R
I=

m
ag

ne
ti
c
re
so
na

nc
e
im

ag
in
g;

S/
Q
=
su
bc
ut
an

eo
us
.

Le Journal Canadien Des Sciences Neurologiques 763

https://doi.org/10.1017/cjn.2024.6 Published online by Cambridge University Press

https://doi.org/10.1017/cjn.2024.6


specialist and/or hospital admission were reported as strong
rationales for CT ordering.

Reducing CT scan ordering in PHA has been a common
recommendation of many Choosing Wisely® campaigns interna-
tionally.22 Efforts to reduce CT overuse are often multi-dimen-
sional (e.g., education of clinicians and patients, clinical decision
rules, informatic solutions, shared decision-making, etc.) and of

mixed effectiveness. When explored in more detail, both level of
training and perceived barriers for limiting CT ordering seem to be
influencing the perception of EPs regarding the appropriateness
(and perhaps their comfort) with CT ordering for patients with
PHA. A number of factors may contribute to this hypothesis
generating finding: 1) changes in medical education; 2) fear of
litigation; 3) improved ED access to advanced imaging; and 4)
changes in physicians’ practice over time.

Many factors contribute to an individual clinician’s decision to
order a test. The International Classification of Headache Disorders
classification of PHA requires a normal physical examination and
no alternative explanation for the headache presentation.23 In the
busy emergency environment, where a formal, complete, and
thorough neurological examination may be difficult to obtain, some
physicians may request advanced imaging, such as CT or MRI,
during the diagnostic assessment. In this study, we focused on
physician attitudes towards head CT ordering. Future studies could
explore the specific roles the setting and neurological skills have on
influencing ED MD advanced imaging decisions in PHA
presentations.

Importantly, some responding EPs reported that they did not
rely on clinical judgement and/or evidence alone when making the
imaging decision; patient requests or expectations were important
contributors for nearly one-quarter of respondents while patient
expectations was perceived as a barrier to limiting CT ordering for
nearly half of respondents. These results are mirrored in other
studies reporting patient expectations or requests as barriers to
reduce unnecessary ordering of tests, treatments and procedures.22

These studies typically report clinician’s perspectives only and
more research is needed to explore patients’ perspectives regarding
these perceived expectations or whether these result from known
communication challenges in the ED.24,25 Regardless of how EPs
arrive at this understanding of their patients’ imaging expectations,
less than half of EPs reported always or usually discussing the
risks of undergoing CT. This low proportion may be partially
attributed to the nearly one-quarter of respondents who felt
that discussing risks would not have any impact on their
patients’ expectations. For these EPs, discussion was perceived
as futile. Additional barriers such as insufficient time, and
limited access to helpful resources to discuss risk have also been
documented in the ED.26

Overall, introducing shared decision-making tools may help to
effectively make these conversations commonplace in care, while
providing efficient care.27 Future studies should also explore
linking patient and EP characteristics and perceptions of imaging
requests in order to identify the following: 1) frequency of patient
expectation for imaging and 2) clinical and non-clinical factors
associated with imaging expectations that may influence practice.

Limitations

This study was conducted in a single urban ED center as part of a
larger study regarding PHA decision-making; reproducing these
results elsewhere would be important. Given the nature of the
study, selection bias is a relevant concern given the number of EPs
who declined to participate in the study (∼60%). The study was
based upon self-reported practices. Albeit perception of practice is a
vital aspect of readiness to change, self-reporting often differs from
practice data collected from a third-party source (e.g., medical
records).28 Additionally, given campaigns such as ChoosingWisely®
which recommend limiting advanced imaging ordering, social

Table 3: CT ordering based on clinical presentation (n = 73)

Clinical Presentation

CT ordered,
n (%)

Yes

Which of the following groups of patients with suspected primary
headache (PHA) do you believe warrant a CT scan?

PHA patients responding to traditional therapy who are
afebrile?

0 (0)

PHA patients responding to traditional therapy who are
febrile (>37.8 C)?

8 (11)

PHA patients having their first presentation who are
afebrile?

14 (19)

PHA patients who are experiencing severe pain (≥8/10)? 8 (11)

PHA patients not responding to traditional therapy who
are consulted to a specialist?

47 (64)

PHA patients not responding to traditional therapy who
are being admitted?

47 (64)

Table 4: Association between potential intermediate CT user (reference = low
CT user) and selected questionnaire variables

Variables
Unadjusted OR
with 95% CI

Adjusted OR
with 95% CI

Female sex 1.25 (0.42–3.68) 0.64 (0.14–2.89)

Years of practice

<10 years 1.49 (0.42–5.19) 2.42 (0.33–17.8)

10–19 years 1.96 (0.50–7.69) 3.63 (0.52–25.4)

≥20 years Ref Ref

Certification

FRCP Ref Ref

CCFP (EM) 0.32 (0.11–0.92) 0.17 (0.03–0.95)

Site of practice

Community hospital Ref Ref

Teaching/Trauma hospital 1.75 (0.65–4.72) 0.40 (0.07–1.59)

Barriers to limiting CT use for
patients with PHA

Possibility of missing a severe
condition

3.51 (1.20–10.3) 4.81 (1.10–21.1)

Fear of litigation, if condition
is missed

0.92 (0.34–2.44) 0.34 (0.07–1.59)

Patient request or expectation 1.44 (0.56–3.72) 3.08 (0.78–12.2)

CCFP = Certificant of the College of Family Physicians; CI = Confidence interval; CT =
Computerized tomography; EM = Emergency Medicine; FRCP = Fellowship of the Royal
College of Physicians; PHA = Primary headache disorder. OR = Odds ratio; Ref = reference.

764 The Canadian Journal of Neurological Sciences

https://doi.org/10.1017/cjn.2024.6 Published online by Cambridge University Press

https://doi.org/10.1017/cjn.2024.6


desirability bias may have influenced physicians’ responses to the
imaging questions and further influence self-report.29 Future studies
exploring differences between self-reported practice and the actions
documented on medical records may assist in identifying which
areas of practice most need to be addressed, and targeted for
behavioral change. Finally, we opted for a conservative analytic
approach to explore drivers of physicians’ perceptions regarding the
appropriateness of CT ordering for patients with primary headache.
While this was a post-hoc and exploratory analysis including
variables derived from the study questionnaire, they were chosen as
representatives for individual physician practice patterns (potential
“intermediate vs. low CT users”).

Conclusion

While physicians reported consistency and evidence-based
medical management of patients with PHA in this study, they also
highlighted the complexities of limiting CT ordering. Specifically,
this study revealed the high frequencywithwhich physicians’ level of
training and perceived barriers to reduce CT ordering for patients
with PHA impact advanced imaging decisions. These factors can be
used as a foundation for further study and interventions aimed at
engaging them in shared decision-making.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/cjn.2024.6.
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