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Abstract
Purpose We sought to evaluate the factors associated with better outcomes for emergency department (ED) patients treated 
for primary headache.
Methods This was a health records review of consecutive patients over a 3-month period presenting to two tertiary EDs and 
discharged with a diagnosis of primary headache. The primary outcome was the need for second round medications, defined 
as medications received > 1 h after the initial physician-ordered medications were administered. We performed multivariate 
logistic regression analysis to determine treatment factors associated with need for second round medications.
Results We included 553 patients, mean age was 42.2 years and 72.9% were females. The most common diagnoses were 
headache not otherwise specified (48.8%) and migraine (43%). Ketorolac IV (62.2%) and metoclopramide IV (70.2%) were 
the most frequently administered medications. 18% of patients met the primary outcome. Dopamine antagonists (OR 0.3 
[95% CI 0.1–0.5]) and non-steroidal anti-inflammatory drugs (NSAIDs) (OR 0.5 [95% CI 0.3–0.8]) ordered with initial 
medications were associated with reduced need for second round medications. Intravenous fluid boluses ≥ 500 ml (OR 2.8 
[95% CI: 1.5–5.2]) and non-dopamine antagonist antiemetics (OR 2.2 [95% CI 1.2–4.2]) were associated with increased 
need. Opioid use approached statistical significance for receiving second round medication (p = 0.06).
Conclusion We determined that use of dopamine antagonists and NSAIDs were associated with a reduced need for second 
round medications in ED primary headache patients. Conversely, non-dopamine antagonist antiemetic medications and 
intravenous fluids were associated with a significantly increased need for second round medications. Careful choice of initial 
therapy may optimize management for these patients.
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Résumé
Objectif Nous avons cherché à évaluer les facteurs associés à de meilleurs résultats pour les patients des services d'urgence 
traités pour des céphalées primaires.
Méthodes Il s'agissait d'un examen des dossiers médicaux de patients consécutifs sur une période de 3 mois se présentant 
à deux services d'urgence tertiaires et sortis avec un diagnostic de céphalée primaire. Le résultat primaire était la nécessité 
d'une deuxième série de médicaments, définis comme des médicaments reçus > 1 heure après l'administration des premiers 
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médicaments prescrits par le médecin. Nous avons effectué une analyse de régression logistique multivariée pour déterminer 
les facteurs de traitement associés au besoin de médicaments de second tour
Résultats Nous avons inclus 553 patients, l'âge moyen était de 42,2 ans et 72,9 % étaient des femmes. Les diagnostics les 
plus fréquents étaient les céphalées non spécifiées autrement (48,8 %) et la migraine (43 %). Le kétorolac IV (62,2%) et le 
métoclopramide IV (70,2 %) étaient les médicaments les plus fréquemment administrés. 18 % des patients ont atteint le résu-
ltat primaire. Les antagonistes de la dopamine (OR 0,3 [IC 95 % : 0,1-0,5]) et les anti-inflammatoires non stéroïdiens (AINS) 
(OR 0,5 [IC 95 % : 0,3-0,8]) commandés avec les médicaments initiaux étaient associés à un besoin réduit de médicaments 
de deuxième série. Les bolus liquidiens intraveineux ≥ 500 ml (OR 2,8 [IC 95 % : 1,5-5,2]) et les antiémétiques non antago-
nistes de la dopamine (OR 2,2 [IC 95 % : 1,2-4,2]) étaient associés à un besoin accru. L'utilisation d'opioïdes a approché la 
signification statistique pour la réception d'un médicament de deuxième série (p = 0,06).
Conclusion Nous avons déterminé que l'utilisation d'antagonistes de la dopamine et d'AINS était associée à un besoin réduit 
de médicaments de second tour chez les patients souffrant de céphalées primaires aux urgences. À l'inverse, les médicaments 
antiémétiques non antagonistes de la dopamine et les fluides intraveineux étaient associés à un besoin significativement accru 
de médicaments de second tour. Un choix judicieux du traitement initial peut optimiser la prise en charge de ces patients.

Clinician’s capsule 

What is known about the topic?
While primary benign headaches are commonly seen 
in the ED, there are no widely accepted treatment 
regimens.

What did this study ask?
What management patterns are associated with 
more effective and rapid resolution of symptoms for 
patients with primary headache in the ED

What did this study find?
Dopamine antagonists and NSAIDs reduced the need 
for second round medication whereas non-dopamine 
antagonist antiemetics and intravenous fluids were 
associated with treatment failure.

Why does this study matter to clinicians?
Careful choice of initial therapy may lead to more 
effective and rapid resolution of symptoms for ED 
patients with primary headache.

Introduction

Background

Importance

Recommendations have been published on the treatment of 
primary headaches in the ED [6, 9–11], yet there is still 
significant variability in treatment recommendations [12, 
13]. Generally, medications recommended for these patients 
include dopamine antagonists (e.g. prochlorperazine, 

metoclopramide), non-steroidal anti-inflammatory drugs 
(NSAIDs), serotonin receptor modulators (e.g. dihydro-
ergotamine, triptans) and acetaminophen [6, 11, 14]. The 
literature suggests that parenteral opioids are overused 
[15–17], despite evidence demonstrating poorer outcomes 
with parenteral opioids including longer lengths of stay, less 
effective symptom relief, and higher rates of return visits 
[17–20]. Little is known about the current practice patterns 
of emergency physicians in treating primary headache and 
how the initial therapies being chosen by physicians influ-
ence outcomes.

Goals of this investigation

In this study we aimed to describe the primary headache 
population presenting to a tertiary care ED, as well as the 
practice patterns of ED physicians in treating primary head-
aches. We sought to determine which classes of medica-
tions and specific interventions were administered and what 
investigations were conducted for patients with primary 
headaches, with the primary objective of identifying man-
agement patterns associated with more effective and rapid 
resolution of symptoms for patients with primary headache 
in the ED. The primary outcome for our study was the need 
for a second round of medications.

Methods

Design and setting

This study was a health records review of consecutive adult 
patients who presented to the Ottawa Hospital EDs and 
were discharged with a diagnosis of primary headache over 
a 3-month period in 2018. The Ottawa Hospital is a tertiary 
care referral center with 2 EDs, 95 emergency medicine 
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physicians and 55 residents that see a combined annual vol-
ume of 160,000 patients per year.

Participants

Eligible patients were identified searching the Ottawa Data 
Warehouse for ED patients ≥ 18 years old with ICD-10 dis-
charge diagnoses of a primary headache. The Ottawa Data 
Warehouse is a relational database containing information 
from the Ottawa Hospital’s most important operational 
information systems, including patient registration system, 
clinical data repository, discharge abstracts, and personnel 
scheduling system. It includes data from 1996 to 2019. For 
this study, patients were eligible if they received medical 
treatment for their headache in the ED. As we aimed to 
evaluate treatment strategies for primary headache patients 
that led to discharge from the ED, we excluded patients 
who left without being seen by a physician, were trans-
ferred from another center for computed tomography (CT) 
imaging or assessment directly by a specialist, were admit-
ted, were treated mainly for a condition other than primary 
headache, or had a principal diagnosis other than primary 
headache. We further excluded patients at increased risk for 
a secondary cause of headache (including those that were 
pregnant, had a Glasgow Coma Scale (GCS) < 15, active 
cancer, head trauma within 24 h, or stroke/neurosurgery 
within 3 months). Patients who presented within 7 days of 
their first visit for headache had their subsequent encounters 
noted but these follow-up encounters were excluded. This 
study was approved by the Ottawa Health Science Network 
Research Ethics Board.

Measurements

We collected demographics including age, sex, and pre-
senting complaint. We recorded medications administered, 
intravenous (IV) fluids administered, neuroimaging stud-
ies performed, bloodwork investigations, lumbar punctures 
performed, pain reassessments documented on the chart, 
discharge diagnosis, prescriptions written, and follow-ups 
requested. Times of registration, physician assessment, first 
round medications, second round medications, and discharge 
were obtained. Data were extracted by two trained research 
assistants (SW, EV) using a standardized data collection 
form. 15% of charts were randomly assessed by the principal 
investigator (SW) for accuracy. No systematic errors were 
found. To ensure only primary headaches were included, 
all patients had their subsequent ED visits over a minimum 
10-month period (up until the time of chart review) audited 
for secondary headache diagnoses. Data were entered in 
an Excel spreadsheet. There was no missing data for the 
primary outcome. Variables with significant missing data 

included triage pain scores and pain reassessments. Charts 
that were unable to be accessed were excluded.

Outcomes

Our primary outcome was the need for the administration 
of a second round of medications for headache treatment. 
First round medications were defined as the first physician-
ordered medication and all other medications administered 
within 1-h. Medications after this first hour were considered 
second round. We chose a 60-min cut-off to allow time for 
multiple medications to be given, as most physicians initially 
ordered multiple parenteral agents that were often infused 
over time with IV fluids. The secondary outcome was a 
long length of stay in the emergency department, defined 
as > 3.5 h from the time of initial physician assessment to 
discharge.

Data analysis

Descriptive statistics are presented as frequencies with pro-
portions for categorical variables and means with standard 
deviations (SD) or medians with interquartile ranges (IQR), 
as appropriate. Associations between certain variables and 
the outcomes were assessed using chi-square test, t-test, 
or Wilcoxon test. A stepwise forward-selection multivari-
able logistic regression model was fit, with the following 
covariates included: arrival by ambulance, sex, prior visit 
to ED within 12 months, administration of triage medica-
tions by nursing, administration of first-round medications 
by medication class, administration of IV fluids, and inves-
tigations ordered for headache in the ED. Covariates chosen 
for inclusion in the model were based on possible confound-
ing variables identified from our literature review, statistical 
significance based on our univariate analyses, and clinical 
judgement of the practicing emergency physician authors. 
Results are reported as odds ratios with 95% confidence 
intervals (CI). All statistical analyses were performed with 
SAS version 9.4 (SAS Institute Inc, Cary/NC).

Results

Characteristics of study subjects

We reviewed 1017 ED charts of consecutive patients diag-
nosed with primary headache from 1 June 2018 to 31 August 
2018. Of these, 464 charts were excluded from analysis. The 
most common reason for exclusion was not receiving any 
medical treatment for headache (Fig. 1). Most patients who 
did not receive treatment were elderly, refused medication, 
or no longer had headache at the time of physician assess-
ment. Overall, 553 charts were included.
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Table 1 outlines demographics, treatments, dispositions, 
and outcomes. The mean age of our cohort was 42.2 years 
and 72.9% of patients were female. Headache was the pre-
senting complaint in 79.9% of patients. The most common 
diagnoses at discharge were headache not-otherwise-spec-
ified (48.8%) and migraine (43.0%). At triage, 19.0% of 
patients were given oral medications by nursing staff, most 
commonly acetaminophen (15.7%). Among treatments 
after physician assessment, metoclopramide IV (70.2%) 
and ketorolac IV (62.2%) were the most frequently used. 
11.6% of patients received an opioid medication. More than 
half (53.2%) of patients had investigations done in the ED, 
including 35.3% undergoing CT head imaging and 35.8% 
having bloodwork. The mean total duration of ED stay was 
5.0 h and the mean duration from initial physician assess-
ment to discharge was 2.9 h. Overall, 142 (25.7%) patients 
had a prolonged stay > 3.5 h from initial physician assess-
ment to discharge.

Main results

A total of 100 (18.1%) patients met the primary outcome and 
received second round medications. Table 2 compares the 
univariate factors associated with requiring second round 
medications. Patients who did not require a second round 
of medications were more frequently administered NSAIDs 
(72.4 vs. 57.0%, p = 0.002) and dopamine antagonists (70.9 
vs. 51.0%, p < 0.001) compared to those who required sec-
ond round medications. There was a higher percentage of 
migraine patients among those requiring second round 
medications (53.0 vs. 40.8%, p = 0.03), whereas there was 
a lower percentage of patients classified with headache 

not-otherwise-specified (39.0 vs. 51.0%, p = 0.03) that 
needed second round medication. Patients who required 
second round medications were more likely to have received 
opioids (19.0% vs 6.4%, p < 0.001), antiemetics (23.0 vs. 
7.3%, p < 0.001), and acetaminophen (43.0 vs. 32.7%, 
p = 0.01) compared to those that were successfully treated 
with the first round of medications. Patients who required 
second round medications were also more likely to have had 
ED investigations (64.0 vs. 50.8%, p = 0.02) compared to 
those who did not.

The multivariable logistic regression model (Table 3) 
found that first round NSAIDs (ketorolac, ibuprofen, nap-
roxen) (OR 0.50, 95% CI 0.30–0.83, p = 0.008) and dopa-
mine antagonists (metoclopramide, haloperidol) (OR 
0.27, 95% CI 0.14–0.49, p < 0.001) were associated with 
decreased need for second round medications. Both IV flu-
ids ≥ 500 ml (OR 2.79, 95% CI 1.50–5.19, p < 0.001) and 
first round non-dopamine antagonist antiemetics (dimenhy-
drinate, ondansetron) (OR 2.21, 95% CI 1.15–4.24, p = 0.02) 
were associated with increased need for second round medi-
cations. Opioid (hydromorphone, morphine, tramadol) use 
approached statistical significance for needing second round 
medications (p = 0.06). Given that dexamethasone is admin-
istered to prevent headache recurrence rather than headache 
resolution, it was not included as a covariate in the regres-
sion model, despite its significant association with a need for 
second round of medications (Table 2).

For the secondary outcome, patients who had shorter 
lengths of stay were younger (mean age 40.1 vs 48.1, 
p < 0.001) and more likely to receive an NSAID in the first 
round of medications (72.3 vs. 62.0%, p = 0.02). Factors 
associated with prolonged length of stay included arrival 

Fig. 1  Flow diagram for charts 
included in review Charts retrieved 

N=1,017

Patients excluded: N=464

- No medications N=222

- Left without being seen N=56

- Direct referral / Admitted / Transfer N=42

- Return visit within 7 days N=41

- Diagnosis not primary headache N=29

- Mainly treated for other condition N=23

- Pregnant N=17

- Head trauma at presentation N=12

- Active cancer/cancer treatment N=9

- Stroke/neurosurgery in past 3 months N=8

- Chart missing/unable to access N=3

- GCS <15 N=2

Charts eligible for inclusion

N=553



806 Canadian Journal of Emergency Medicine (2021) 23:802–811

Vol.:(0123456789)1 3

Table 1  Breakdown of 
demographics, treatments, 
outcomes and disposition plans 
for 553 patients treated for 
primary headache

Demographics N = 553

Age (years), mean (SD) 42.2 (16.6)
Female, n (%) 403 (72.9)
Arrival by ambulance, n (%) 105 (19.0)
Canadian Triage Acuity Scale, median (IQR) 3 (2–3)
Triage pain score recorded, n (%) 288 (52.1)
 Triage pain score, median (IQR) 8 (6–9)

Presenting complaint to ED, n (%)
 Headache 442 (79.9)
 Dizziness 24 (4.3)
 Visual symptoms 12 (2.2)
 Other 75 (13.6)

Patients with prior visits to the ED within 12 months, n (%) 84 (15.2)
Diagnosis at discharge, n (%)
 Headache/Headache not-otherwise-specified 270 (48.8)
 Migraine 238 (43.0)
 Tension headache 27 (4.9)
 Other primary headache (trigeminal neuralgia, TAC, cough/exercise induced) 18 (3.3)

Treatment

Received any medications at triage assessment by nursing, n (%) 105 (19.0)
Only received medications at triage, n (%) 29 (5.2)
Patients administered medication in ED ordered by ED physician, n (%) 524 (94.8)
 NSAIDs 414 (74.9)
  Ketorolac IV 344 (62.2)
  Ibuprofen PO 45 (8.1)
  Naproxen PO 38 (6.9)

 Dopamine antagonist (metoclopramide/haloperidol) 413 (74.7)
  Metoclopramide IV 388 (70.2)

 Acetaminophen PO 210 (38.0)
 Antiemetics (dimenhydrinate/ondansetron) 68 (12.3)
 Opioids (morphine/hydromorphone/tramadol) 64 (11.6)
 Local anesthetic (trigger points, nerve blocks, sphenopalatine ganglion blocks) 10 (1.8)
 IV fluids (≥ 500 ml) 334 (60.4)
 Dexamethasone 113 (20.4)
 Other 88 (15.9)
  Diphenhydramine IV/PO 63 (11.4)
   MgSO4 IV 9 (1.6)

 Received second round medications, n (%) 100 (18.1)

Outcomes and disposition

Pain reassessment documented on chart before discharge, n (%) 375 (67.8)
Pain documented by physician as completely relieved, n (%) 143 (38.1)
Prescribed medications for home, n (%) 81 (14.6)
Formal follow-up requested, n (%) 141 (25.5)
 Neurology follow-up 42 (7.6)
 Family physician follow-up 96 (17.4)
 Other follow-up 12 (2.2)

Lengths of stay (h), mean (SD)
 Total length of stay in ED 5 (2.2)
 Time from initial physician assessment to discharge 2.9 (1.9)
 Time from first physician-ordered medication administration to discharge 2.4 (1.9)
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SD standard deviation, IQR inter quartile range, ED emergency department, TAC trigeminal autonomic 
cephalalgia, NSAIDs non-steroidal anti-inflammatory drugs, PO Per Os (oral), CT computed tomography, 
ESR erythrocyte sedimentation rate, CRP C-reactive protein

Table 1  (continued) Outcomes and disposition

Patient had investigations for headache in the ED, n (%) 294 (53.2)
 CT head 195 (35.3)
 Lumbar puncture 22 (4.0)
 Bloodwork 198 (35.8)
 ESR 43 (7.8)
 CRP 35 (6.3)

Patient returned to ED for headache within 7 days, n (%) 32 (5.8)

Table 2  Associations between different variables and the need for second round medications

SD standard deviation, IQR inter quartile range, NSAIDs non-steroidal anti-inflammatory drugs, PO Per Os (oral), CT computed tomography
a t test
b Wilcoxon test
*χ2 test unless otherwise noted

Demographics Need for second round 
meds

No need for second round 
meds

p value*

(N = 100) (N = 453)

Age in years, mean (SD) 42.6 (17.0) 42.1 (16.6) 0.75a

Female, n (%) 78 (78.0) 325 (71.7) 0.20
Arrival by ambulance, n (%) 25 (25.0) 80 (17.7) 0.09
Canadian Triage Acuity Scale, median (IQR) 3 (2–3) 3 (2–3) 0.02b

Triage pain score recorded, n (%) 49 (49.0) 239 (52.8) 0.49
 Triage pain score, median (IQR) 8 (7–9) 7 (6–9) 0.11b

Patients with prior visits to the ED within 12 months, n (%) 18 (18.0) 66 (14.6) 0.39
Diagnosis at discharge, n (%)
 Headache/headache not-otherwise-specified 39 (39.0) 231 (51) 0.03
 Migraine 53 (53.0) 185 (40.8) 0.03

Treatment

Received any medications at triage assessment by nursing, n (%) 15 (15.0) 90 (19.9) 0.26
 NSAIDs 57 (57.0) 328 (72.4) 0.002
  Ketorolac IV 41 (41.0) 266 (58.7)  < 0.001
  Ibuprofen PO 4 (4.0) 39 (8.6) 0.12
  Naproxen PO 12 (12.0) 23 (5.1) 0.02

 Dopamine antagonist (Metoclopramide/Haloperidol) 51 (51.0) 321 (70.9)  < 0.001
  Metoclopramide IV 49 (49.0) 299 (66)  < 0.001

 Acetaminophen PO 43 (43.0) 148 (32.7) 0.01
 Antiemetics (Dimenhydrinate/Ondansetron) 23 (23.0) 33 (7.3)  < 0.001
 Opioids (Morphine/Hydromorphone/Tramadol) 19 (19.0) 29 (6.4)  < 0.001
 IV fluids (≥ 500 ml) 63 (63.0) 255 (56.3) 0.03
 Dexamethasone 30 (30.0) 83 (18.3) 0.009
 Diphenhydramine IV/PO 18 (18.0) 45 (9.9) 0.21

Outcomes and disposition

Patient had investigations for headache in the ED, n (%) 64 (64.0) 230 (50.8) 0.02
 CT head 39 (39.0) 156 (34.4) 0.03
 Bloodwork 52 (52.0) 146 (32.2)  < 0.001
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by ambulance, having ED investigations performed, and 
receiving non-dopamine antagonist antiemetics, IV flu-
ids ≥ 500  ml, or diphenhydramine (see Supplementary 
Table 1). After adjustment through the multivariable regres-
sion model (Supplementary Table 2), the independent fac-
tors associated with increased length of stay after initial phy-
sician assessment were having investigations performed (OR 
5.1, 95% CI 3.1–8.2, p < 0.001) and receiving first round 
non-dopamine antagonist antiemetic medications (OR 2.5, 
95% CI 1.3–4.2, p < 0.001). The only factor found to be inde-
pendently associated with a shorter length of stay after the 
multivariable regression analysis was receiving first round 
NSAIDs (OR 0.6, 95% CI 0.4–0.9, p = 0.03).

Discussion

Interpretation

We found that ED primary headache patients administered 
NSAIDs or dopamine antagonists as initial treatments had 
significantly reduced need for subsequent medications. Ini-
tial treatment with NSAIDs was also associated with shorter 
lengths of stay. Treatment with first round non-dopamine 
antagonist antiemetics was associated with significantly 
higher need for subsequent medications and with longer 
lengths of stay, highlighting the relative ineffectiveness of 
these medications in treating primary headache compared 
to dopamine antagonists. Surprisingly, receiving ≥ 500 mL 
of IV fluids was associated with increased rates of second 
round medication requirement—possibly because these 
patients were sicker or more dehydrated. Treatment with 

opioids showed a trend towards ineffectiveness. Opioid 
usage rates were lower than in many other studies. However, 
they were higher than expected given guidelines, such as 
the American Academy of Neurology’s “Choosing Wisely” 
campaign, recommend that opioids should be used only as 
a last resort in treating headache pain [21]. Triptans were 
rarely ordered, perhaps due to ED physicians being less 
comfortable with their safety profile, but have been shown 
to be safe and effective medications for migraine [22]. These 
medications are commonly used as abortive therapies prior 
to ED presentation [23, 24] and we were unable to capture 
what medications patients took prior to ED arrival, there-
fore it is unclear if this contributed to low rates of use. 
Dihydroergotamine was not ordered in our EDs during the 
study period, despite it being recommended as a first-line 
emergent treatment for migraine [14, 25–27]. Many patients 
received non-contributory blood tests and potentially unnec-
essary CT imaging; predictably, we found these patients 
had significantly longer lengths of stay. In low-risk primary 
headache patients, efforts should be made to successfully 
treat symptoms with one round of medications and to avoid 
unnecessary investigations.

Previous literature

This study demonstrates that NSAIDs and dopamine antago-
nists are effective first line therapies for treating headache 
pain in the ED. NSAIDs are well supported in multiple 
guidelines and systematic reviews as effective first-line treat-
ments for primary headache [6, 14, 28, 29]. Their use can 
also provide benefit when given late in a migraine attack, 
highlighting their potential for use in emergency settings 

Table 3  Results of the 
multivariable logistic regression 
model for need for second round 
medications

CI confidence interval

Variable Odds ratio (95% CI) p value

No significant association seen
 Arrival by ambulance 1.38 (0.78–2.43) 0.27
 Female 1.45 (0.82–2.57) 0.21
 Patients with prior visits to the ED within 12 months 1.24 (0.66–2.33) 0.50
 Received any medications at triage assessment by nursing 1.06 (0.54–2.08) 0.86
 Patient had investigations for headache in the ED 1.51 (0.92–2.48) 0.10
 First round opioids 1.99 (0.98–4.05) 0.06

Associated with decreased second round medications
 First round dopamine antagonist 0.27 (0.14–0.49)  < 0.001
 First round NSAIDs 0.50 (0.30–0.83) 0.008

Associated with increased second round medication
 IV fluids (≥ 500 ml) 2.79 (1.50–5.19) 0.001
 First round non-dopamine antagonist antiemetics 2.21 (1.15–4.24) 0.02

C-statistic (95% CI) 0.74 (0.68–0.79)
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[30]. Dopamine antagonists are also supported by a substan-
tial amount of evidence for the treatment of primary head-
ache [6, 14] and their use in ED headache treatment seems 
to be increasing [31]. While substantial evidence exists for 
prochlorperazine [18, 32–36], interestingly no clinicians 
prescribed this medication in our emergency department 
over the course of the study period. Non-dopamine antago-
nist antiemetic medications, such as 5-HT3 antagonists (i.e. 
ondansetron, granisetron), are recommended against by the 
Canadian Headache Society due to low quality evidence and 
lack of efficacy [6]. There is little evidence to support the use 
of either ondansetron or dimenhydrinate for primary head-
ache, and the ineffectiveness of these medications as first 
line treatments is reflected in our study. IV fluids are often 
given as a routine part of migraine therapy in emergency 
settings [31]. Recently published studies have indicated that 
IV fluids offer no benefit in treating migraine headache pain 
[37, 38]. The results of our study support this lack of benefit, 
as IV fluid boluses were associated with increased need for 
second round medications. It is also possible that the admin-
istration of IV fluids may have delayed other more effective 
parenteral therapies from being given.

Of note, there are no guidelines spanning the treatment 
of all primary headaches in the ED or otherwise, due to 
the significant heterogeneity in the pathogenesis of these 
disorders. However, many primary headaches that are not 
formally classified can be identified as migraines on expert 
review [39, 40]. General practice patterns for non-specific 
primary headache are typically generated from the literature 
on migraine treatment, and most therapies recommended for 
migraine are recommended for other specific subtypes of 
primary headache and show benefit in non-specific primary 
headaches [41–45].

Strengths and limitations

Strengths of this study include the relatively large sample 
size, the detailed information captured around each visit, the 
novelty of the study, and the accuracy of the diagnosis of pri-
mary headache. The study reviewers analyzed all subsequent 
visits to our EDs after the index visits and no patients had 
a secondary cause of headache identified at the study sites. 
Potential weaknesses of the study include the health records 
review design, which can be subject to missing data due to 
poor documentation and misclassification bias. Local prac-
tices and medication availability affected the medications 
used, but there were no algorithms or specific recommen-
dations for headache treatment at our institution. Since our 
study was conducted at a tertiary care hospital, the results 
of our study may not be applicable to rural or community 
emergency departments. We were also unable to evalu-
ate individual reasons for giving IV fluids in patients (i.e. 
volume status), and therefore it’s possible that those who 

received IV fluids were sicker/ more dehydrated. Despite 
use of a logistic regression model to control for confounding 
factors, it’s still possible that those who received IV fluids 
had more severe presentations, which may have ultimately 
influenced initial treatment choices/investigations in the ED. 
Furthermore, our study is limited in our abilities to quantify 
symptom severity; a well-known limitation of triage pain 
scores is the ceiling effect, wherein we lack the ability to 
discriminate between levels of pain at upper threshold val-
ues. We were also unable to evaluate if patients returned to a 
different institution for further headache treatments. Finally, 
we were unable to determine if the associations were related 
to headache severity, as there was no standardized way of 
assessing headache severity other than triage pain scores, 
which were infrequently recorded.

Clinical and research implications

Emergency physicians should select appropriate first-line 
medications to optimize the initial therapeutic response in 
patients being treated for headache. Based on the results 
of this study, we found the use of parenteral NSAIDs and 
dopamine antagonists, whether alone or in combination 
may be associated with decreased need for second round of 
medication administration. Given the retrospective nature of 
this study, our results are hypothesis-generating. However, 
in the absence of any contraindications, it may be reasonable 
to use both ketorolac IV and metoclopramide IV as initial 
headache therapy. Our results suggest non-dopamine antago-
nist antiemetics such as dimenhydrinate and ondansetron 
should not be used as first-line therapy for primary headache 
patients. Dopamine antagonists, such as metoclopramide, 
may be more effective when treating headache-associated 
nausea and vomiting. Given the lack of evidence for IV fluid 
use in the treatment of primary headaches in the literature, 
IV hydration should be reserved for its clinical indications 
(i.e. dehydration). Avoiding routine use of investigations for 
low-risk primary headaches may result in decreased lengths 
of stay. However, these findings will need to be confirmed in 
future prospective studies.

A potential future study could involve administering 
patients a combination of effective headache medications at 
triage and evaluating the impact of this strategy on lengths of 
stay and the need for subsequent medications to be ordered 
by an MD. Treatment is generally accepted to be more effec-
tive when administered earlier in the headache [27, 46], and 
receiving medications at triage could potentially be an effec-
tive strategy for optimizing ED headache treatment. Future 
research is needed to assess the impact of using combina-
tions of multiple medications as initial therapy, as most stud-
ies have compared single medications only, and this strat-
egy has been shown to be effective in pediatric populations 
[47]. The specific combination of parenteral ketorolac and 
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a dopamine antagonist (such as metoclopramide) should be 
evaluated in a randomized clinical trial, given the promising 
results for both classes of medication in this study and oth-
ers. Evaluating the impact of adding IV fluids to medication 
regimens should also be explored, as in this study they were 
associated with less effective initial treatment response.

In summary, this study suggests that for the optimal man-
agement of primary headaches in the ED, use of NSAIDs 
and dopamine antagonists may be associated with higher 
rates of initial treatment success. Comparatively, non-dopa-
mine antagonist antiemetics and IV fluids may be associated 
with increased need for subsequent medication treatment. To 
improve management of ED patients with primary headache, 
ED physicians should carefully choose initial therapy.
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