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ABSTRACT: Background:Migraine poses a significant burden worldwide; however, there is limited evidence as to the burden in Canada. This
study examined the treatment patterns, healthcare resource use (HRU), and costs among newly diagnosed or recurrent patients with migraine
in Alberta, Canada, from the time of diagnosis or recurrence. Methods: This retrospective observational study utilized administrative health
data from Alberta, Canada. Patients were included in the Total Migraine Cohort if they had: (1) ≥1 International Classification of Diseases
diagnostic code for migraine; or (2)≥1 prescription dispense(s) for triptans from April 1, 2012, to March 31, 2018, with no previous diagnosis
or dispensation code from April 1, 2010, to April 1, 2012. Results: The mean age of the cohort (n = 199,931) was 40.0 years and 72.3% were
women. The most common comorbidity was depression (19.7%). In each medication class examined, less than one-third of the cohort was
prescribed triptans and fewer than one-fifth was prescribed a preventive. Among patients with ≥1 dispense, the mean rate of opioid
prescriptions was 4.61 per patient-year, compared to 2.28 triptan prescriptions per patient-year. Migraine-related HRU accounted for
3%–10% of all use. Conclusion: Comorbidities and high all-cause HRU were observed among newly diagnosed or recurrent patients with
migraine. There is an underutilization of acute and preventive medications in the management of migraine. The high rate of opioid use
reinforces the suboptimal management of migraine in Alberta. Migraine management may improve by educating healthcare professionals to
optimize treatment strategies.

RÉSUMÉ : Le traitement de la migraine et l’utilisation des soins de santé en Alberta, au Canada. Contexte : La migraine impose un lourd
fardeau dans le monde entier, mais l’on dispose de peu de données probantes sur le problème au Canada. L’étude visait donc à examiner les
formes de traitement, l’utilisation des soins de santé (USS) et les coûts engendrés depuis la pose d’un nouveau diagnostic de migraine ou la
survenue de récidives parmi lesmalades touchés en Alberta, au Canada. Méthode : Il s’agit d’une étude d’observation rétrospective, qui repose
sur des données administratives sur la santé, provenant de l’Alberta. Les sujets étaient admis dans la cohorte Total Migraine si : 1) ≥ 1 code de
diagnostic de migraine selon la Classification internationale des maladies était inscrit dans leur dossier; ou 2) ≥ 1 ordonnance de triptan avait
été exécutée, du 1er avril 2012 au 31mars 2018, et ce, sans inscription antérieure de code de diagnostic ou d’exécution d’ordonnance, du 1er avril
2010 au 1er avril 2012. Résultats : L’âge moyen de la cohorte (n = 199 931) était de 40,0 ans, et il y avait 72,3 % de femmes. La maladie
concomitante la plus fréquente était la dépression (19,7 %). Pour chacune des classes de médicaments étudiée, moins de un tiers de la cohorte
avait une reçu une ordonnance de triptan et moins de un cinquième de la cohorte avait reçu une ordonnance de médicaments de prévention.
Parmi les patients ayant ≥ 1 exécution d’ordonnance, le taux moyen d’ordonnance d’opioïdes était de 4,61 par patient-année,
comparativement à 2,28 pour les triptans. L’USS liée à lamigraine représentait de 3% à 10% de l’utilisation totale des ressources. Conclusion :
La présence de maladies concomitantes et une USS élevée toutes causes confondues ont été observées parmi les patients chez qui un nouveau
diagnostic demigraine avait été posé et chez ceux qui avaient fait des récidives. Il ressort de l’étude une utilisation insuffisante desmédicaments
en phase aiguë et à titre préventif. Le taux élevé d’utilisation des opioïdes vient confirmer la prise en charge sous-optimale de la migraine en
Alberta. La situation pourrait se corriger par une formation sur l’amélioration des stratégies de traitement de la migraine, donnée aux
professionnels de la santé.
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Introduction

Migraine, along with other headache disorders, is the second
leading cause of disability worldwide, and the leading cause of
years lived with disability among those aged 15–49 years.1,2 An
estimated 8.3% of Canadians (2.7 million) reported having been
diagnosed with migraine in the 2010–2011 Canadian Community
Health Survey,3 although this estimate is likely higher as migraine
is typically underdiagnosed.

Migraine attacks are often treated with acute medications
including nonspecific, over-the-counter analgesics, such as
acetaminophen and nonsteroidal anti-inflammatory drugs
(NSAIDs), as well as migraine-specific prescription medications
such as triptans.4 Preventive medications are another avenue of
treatment for patients with migraine. According to the Canadian
Headache Society, preventive medications are recommended for
patients with a high burden of migraine, patients whomay be at risk
for medication overuse, and those who may have contraindications
with acute medications.5 As overuse of acute medications can lead
to medication overuse headache (MOH); therefore, preventive
medications are crucial in improving patient outcomes, particularly
in patients who have frequent migraine attacks and are at risk of
acute medication overuse.5 Behavioural or non-pharmacological
interventions can also be used to mitigate migraine attacks, using
techniques such as behavioral therapy, trigger management, and
adjustment of lifestyle factors.5 A study from Canada found that
opioid prescriptions to treat migraine was not uncommon,
particularly in patients with chronic migraine.6 Opioids, when
prescribed, have a higher-than-average proportion of potentially
risky prescription durations, with 28.1% of prescriptions lasting
longer than 7 days.7 This is despite opioid-related harms reportedly
outweighing any potential benefits.8,9 For example, frequent use of
opioids is linked to an increased likelihood of developingMOH and/
or the chronification of episodicmigraine to chronicmigraine.10 Due
to the limited evidence evaluating the efficacy of opioids for treating
migraine and significant risks, Canadian guidelines recommend
against using opioids in place of other standard medications for both
emergency and routine use.11 Triptans are generally considered
to be the most effective acute migraine medication, but only 8% of
Canadian women reported using a triptan as their primary migraine
medication in 2005.12 More recent estimates of real-world treatment
patterns in Canada are needed, to evaluate adherence to treatment
guidelines and identify areas for improved care for individuals
suffering from migraine.

Migraine is associated with increased healthcare resource
utilization (HRU), compared to the general population,13–15 with
greater use among those with chronic versus episodic migraine. A
Canadian study reported that 48.2% of patients with chronic
migraine had a general practitioner visit related to headache in the
past 3 months compared to only 12.3% of patients with episodic
migraine.16 Migraine has a significant economic burden, with
prescription medications and healthcare provider visits being the
main direct healthcare costs in Canada.17 High- and low-frequency
episodic migraine had estimated annual costs of $24,885 and
$15,651, respectively, while chronic migraine had the highest
estimated annual cost at $25,669 per patient.17 Comorbidities may
be contributing. It was estimated that 70% of patients with chronic
migraine and 42% of patients with episodic migraine take at least
one drug other than for headache treatment.18 People with
migraine were more likely to report comorbid conditions such as
depression, anxiety, cardiovascular diseases, inflammatory disor-
ders, and asthma.19 Additionally, indirect healthcare costs, due to

absenteeism and presenteeism, contribute significantly to the costs
associated with migraine.20,21

Although previous publications have examined HRU and cost
of migraine, there is limited current real-world, population-level
data examining the overall burden of migraine in Canadian
populations, particularly the treatments prescribed to help manage
symptoms. The study aimed to understand the currentmanagement
strategies and overall burden among newly diagnosed or recurrent
patients with migraine, to identify opportunities to improve the
treatment approach for migraine as early as possible in the disease
course. Specifically, the study objectives were to examine the
demographic and clinical characteristics, treatment patterns, HRU,
and associated costs of patients with new or recurrent migraine in
Alberta, Canada using administrative healthcare data.

Methods

Study Design and Data Sources

This retrospective observational study examined a cohort of
patients with new or recurrent migraine over a study period from
April 1, 2010, to March 31, 2020, in Alberta, Canada.
Administrative data were requested and approved for release by
Alberta Health (Government of Alberta Ministry of Health) and
included data from the provincial Alberta Blue Cross (ABC)
Pharmacy Claims, National Ambulatory Care Reporting System
(NACRS), Discharge Abstract Database (DAD), Pharmaceutical
Information Network (PIN), Population Registry, Practitioner
Claims, and Vital Statistics (deaths) datasets.22 The data were
released to the study team with anonymous identifiers, which are
consistent across datasets to allow for the linkage between datasets.
More details regarding the variables included in each database are
available from Alberta Health.22 The study period was selected
based on the time period for which all databases have
comprehensive population-level data.

Case Definitions for the Total Migraine Cohort and Sub-Cohorts

The Total Migraine Cohort included adult patients who met the
case definition for migraine, which was adapted from the
algorithm developed by Muzina et al. (2011).23 Cases met the
inclusion criteria if, between April 1, 2012, and March 31, 2018,
they had: (1) ≥1 International Classification of Disease, Ninth
Revision, Clinical Modification (ICD-9-CM)/International
Statistical Classification of Diseases, and Related Health
Problems, Tenth Revision, Canada (ICD-10-CA) diagnostic
code(s) for migraine in the DAD, NACRS, or Practitioner
Claims datasets; or (2) ≥1 prescription dispense(s) for triptan,
an acute migraine-specific medication. The primary population of
interest (referred to as the Total Migraine Cohort) focused on
patients with a new diagnostic code or dispensation for migraine;
therefore, a two-year washout period was applied (April 1, 2010–
March 31, 2012), removing any patients with a diagnostic code or
dispensation prior to April 1, 2012, from the Total Migraine
Cohort. In recognition of the possibility that some of the patients
with a new diagnostic code could have had migraine before the 2-
year washout period, we classified the identified patients as “newly
diagnosed or recurring” (for those who could have had migraine
before the washout period). The index date was defined as the first
(earliest) ICD-9-CM/ICD-10-CA code for migraine appearing in
any position in the DAD, NACRS, or Practitioner Claims datasets
or the first pharmacy claim for a triptan appearing in the PIN or
ABC datasets within the case ascertainment period (April 1,
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2012–March 31, 2018). Patients were followed until the first of the
following events: death, moving out of the province, or the end of
follow-up on March 31, 2020. Patients were excluded if they were:
(1) aged<18 years at the index date; (2) missing data for age or sex,
or (3) had no records of insurance coverage eligibility in the
Alberta provincial registry. Diagnostic codes and algorithm details
can be found in Supplementary Material 1.

The following five migraine sub-cohorts were derived from the
Total Migraine Cohort: (1) Medication Overuse Headache; (2)
Patients with≥2 Stopped PreventiveMedications; (3) Patients with
≥3 Stopped Preventive Medications; (4) Emergency department
(ED) visit for migraine; and (5) chronic migraine. The case
definitions of these cohorts can be found in Supplementary
Material 2. The sub-cohorts are reported for descriptive purposes
only and results will be outlined in separate manuscripts, as the
focus of this manuscript is on the Total Migraine Cohort.

Baseline Variables and Outcomes

Demographic and clinical characteristics of interest as of the index
date included age, sex, geography (Alberta Health Zone), the
Charlson Comorbidity Index (CCI; Supplementary Material
3),24,25 and common comorbidities (defined using ICD diagnostic
codes in Supplementary Material 4). Treatment utilization during
study follow-up was evaluated by class of therapy (e.g., acute and
preventive medications) as well as by medication type within each
class. Acute medication types included NSAIDs, triptans,
antiemetics, and opioids. Preventive medications included anti-
hypertensives (beta-blockers, calcium channel blockers, angioten-
sin II receptor blockers), anticonvulsants, antidepressants (tricyclic
antidepressants, serotonin, and norepinephrine reuptake inhibi-
tors), neurotoxins (onabotulinumtoxinA), monoclonal antibodies
(i.e., anti-calcitonin gene-related peptide receptor antagonists
[anti-CGRP), and antamines (i.e., pizotifen). The specific
anatomical therapeutic chemical codes for acute and preventive
medication classes are shown in Supplementary Material 5 and 6,
respectively. Of note, anti-CGRP monoclonal antibodies were not
yet available in Canada within the study period. The estimated
annualized number of days covered (days’ supply as specified on
the prescription) was used to examinemedication use. The number
of days a medication was available was adjusted for overlap in
prescriptions.

HRU endpoints of interest included ED visits, hospitalizations,
and physician encounters. Visits were reported separately for all-
cause and migraine-related (i.e., migraine diagnostic code in any
position) episodes of care, while physician encounters were
stratified by speciality (general practitioner [GP]/family physician
[FP] and specialist [SP]). Healthcare costs associated with
physician claims, hospitalizations, and ED visits are reported by
all-cause and migraine-related visits. Total healthcare costs were
calculated for each patient as the sum of all medication,
hospitalization, ED, physician, diagnostic imaging, and ambula-
tory costs.

Statistical Analysis

All analyses of baseline characteristics and follow-up data were
conducted using the Total Migraine Cohort, which included all
newly diagnosed or recurrent migraine patients. For each included
patient, the follow-up period started from index date up to the
earliest of death, moving out of the province, or the end of follow-
up onMarch 31, 2020. Baseline characteristics were summarized as
means and standard deviations (SDs) for continuous variables and

counts and proportions for categorical variables. Variables with
missing data were reported. Pharmacy claims were summarized as
the total number of acute and preventive medications dispensed,
the rate of medication dispenses per person-year, the number and
proportion of patients with at least one medication dispense, the
rate of medication dispenses per person-year among patients with
at least one dispense, and the distribution of dispenses by
prescriber speciality. The annualized days covered for each
medication were summarized descriptively using means and
SDs, reported in six-month period increments, over a two-year
period from the first prescription dispense date post-index.
Estimates for each six-month period were adjusted for the number
of patients remaining in the cohort (i.e., uncensored) at the start of
the six-month interval.

All HRU endpoints of interest were summarized as the number
and proportion of patients in the cohort and patients with at least
one event and as the mean and SD of events per person-year. Total
costs per person-year were summarized as means and SDs. Costs
were normalized to 2020 constant Canadian dollars using Statistics
Canada’s all-items Consumer Price Index. All analyses were
performed using SAS 9.4 (SAS Institute, Cary, North Carolina).

Ethics

The study was approved by the Health Research Ethics Board of
Alberta – Community Health Committee.

Reporting

The study followed the reporting standards set by the A
STrengthening the Reporting of Observational studies in
Epidemiology statement.26

Results

Demographics and Clinical Characteristics

The Total Migraine Cohort included 199,931 patients identified
between April 1, 2012, and March 31, 2018 (Fig. 1), with a median
follow-up of 2.9 person-years. The mean (SD) age for the Total
Migraine Cohort was 40.0 (14.9) years, with the majority (54.3%)
of patients under age 40. Nearly three-quarters (72.3%) of the
cohort was female and lived in one of Alberta’s two largest cities
(Calgary: 40.7% and Edmonton: 29.4%). Additionally, more than
20% had a CCI score of≥1, an indicator of mortality risk (Table 1).
Themost common clinical comorbidities were depression (19.7%),
cardiovascular disease (e.g., hypertension, dyslipidemia, and
stroke) (18.9%), and anxiety (16.6%). Nearly 20% of the cohort
were identified with chronic migraine within one year of index and
22.7% visited an ED due to their migraine over follow-up.

Treatment Patterns

The most frequently prescribed class of acute medications across
all providers over the study follow-up period was opioids, with a
mean (SD) of 1.88 (12.79) medications dispensed per person-year.
This was followed by triptans (mean [SD]: 0.75 [5.25]), NSAIDs
(mean [SD]: 0.46 [3.34]), and antiemetic medications (mean [SD]:
0.24 [2.69]) (Table 2). Similarly, the proportion of patients
receiving≥1 prescription dispense was the highest for opioids
(40.84%), followed by NSAIDs (36.56%), triptans (32.88%), and
antiemetic medication prescriptions (15.55%) (Table 2). The
distribution of prescription dispenses by prescriber specialty
showed that most prescriptions were issued by GPs/FPs; dispenses
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by SPs accounted for approximately one-tenth of prescription
dispenses.

Preventative medication utilization was lower than acute
medication, with less than one-fifth of patients prescribed a
migraine preventive in each medication class examined (Table 3).
The highest overall mean [SD] number of prescription dispenses
per person-year was observed for anticonvulsants (0.72 [7.39]),
followed by antidepressants (0.70 [5.71]). Monoclonal antibodies
and antamines both had a mean of <0.01 prescription dispenses
per person-year. The largest proportion of patients receiving≥1
prescription dispense was observed for antidepressants (19.12%)
followed by anticonvulsants (13.40%). Among patients who
received ≥1 dispense of each medication, those who received
anticonvulsants had the highest mean [SD] number of prescription
dispenses overall (5.36 [19.57]), followed by antidepressants
(3.68 [12.63]) (Table 3). SP’s accounted for a greater proportion
of preventative prescription dispenses than acute medication,
accounting for approximately one-third of all preventative
dispenses. SPs had a higher proportion of dispenses than GPs/
FPs for neurotoxin (52.6% compared to 38.3%, respectively).

The mean (SD) number of days covered per year for acute and
preventive medications are shown in Figure 2 and Figure 3,
respectively. For NSAIDS, triptans, antiemetics, and all preventive
medications, the mean number of days covered per year decreased
from 0 to 6 months to>18–24 months, with the greatest decrease
occurring from 0 to 6months to>6–12months. Notably, themean
[SD] number of days covered for patients dispensed opioids
decreased from 0 to 6 months (64.9 [97.9]) but slightly increased
from >6 to 12 months (47.1 [102.7]) to >18–24 months
(50.6 [108.3]).

HRU and Costs

The mean (SD) annualized rates of all HRU endpoints are in
Figure 4. There were 80,215 hospitalizations observed for the Total
Migraine Cohort over follow-up, corresponding to a mean (SD)
all-cause hospitalization rate of 0.21 (3.20). There were 620,961 ED
visits, with a mean (SD) all-cause visit rate of 1.41 (7.71) over the
study period. Migraine-related hospitalizations accounted for
2.50% (n= 2,006) of all hospitalizations, while migraine-related
ED visits accounted for 9.89% (n= 61,261) of all ED visits
recorded. Most physician visits were GP/FP visits, accounting for
64.2% of all visits. There were 4,535,499 total GP/FP visits over the
study period, corresponding to a mean (SD) annual visit rate of
9.15 (14.88), compared to 2,374,403 SP visits at a mean (SD)

annual rate of 4.65 (11.09). Like hospitalizations and ED visits,
migraine-related GP/FP visits accounted for less than one-tenth of
visits; migraine-related visits accounted for 5.89% (n= 267,083) of
all physician visits and 3.09% (n= 73,485) of all SP visits.

The total all-cause mean (SD) healthcare costs for all HRU
endpoints were $6,403 ($39,880) per patient annually. Annual
costs by HRU endpoints of interest, including ambulatory care, are
shown in Figure 5. Hospitalization visits represented the single
largest category of healthcare costs, accounting for a mean (SD)
of $2,418 ($30,565) per person-year. These costs were largely
driven by non-migraine-related visits, with migraine-related
hospitalization averaging under $50 per person-year. Consistent
with hospitalization visits, the distribution of hospitalization costs
was skewed toward high utilizers, with more than 75% of the
patients incurring no hospital costs. The next largest expenditure
category for all-cause costs was physician visits (mean [SD]: $1,974
[$7,271]). Although SP visits were less common than GP/FP visits,
the annual cost of SP visits per person-year (mean [SD]: $1,152
[$6,424]) exceeded that of GP/FP visits (mean [SD]: $799
[$2,332]). ED visits were the smallest category of all-cause
healthcare costs, with a mean (SD) of $616 ($5,063) per person-
year; these costs were largely driven by non-migraine-related visits.

Discussion

This study presents real-world evidence on the burden of
diagnosed migraine in a retrospective study of newly diagnosed
or recurrent patients residing in Alberta, Canada. Nearly 20% were
categorized with chronic migraine, and just over 20% visited the
ED due to their migraine. Notably, this study suggests an
underutilization of acute and preventive medications and
overutilization of highly addictive opioids in the management of
migraine. HRU and costs were mainly driven by causes other than
migraine, suggesting a high burden of comorbidities among
patients in our study.

Evidence from the literature has shown that migraine is
historically underdiagnosed and therefore, undertreated. The
mean age of cohort entry in our study (40.0) was higher than
themean age of diagnosis of 26.2 years as reported in one Canadian
study.3 This observation suggests that some patients may have
suffered without a diagnosis and clinical management for a
significant portion of their lives or a large proportion of patients
included in the cohort were experiencing a recurrence of migraine
or an increase in severity of migraine requiring medical care.

Figure 1: Derivation of the Total Migraine Cohort in Alberta, Canada, 2012–2018.
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Table 1: Demographic characteristics of the total migraine Cohort, in Alberta, Canada, 2012–2018

Characteristic
Total Migraine Cohort

(n= 199,931)

Age (years), mean (SD) 40.0 (14.9)

Age (years), n (%)

18–29 56,836 (28.4)

30–39 51,845 (25.9)

40–49 40,819 (20.4)

50–59 28,502 (14.3)

60–69 13,598 (6.8)

70–79 5,624 (2.8)

≥80 years 2,707 (1.4)

Sex, n (%)

Female 144,644 (72.3)

Male 55,287 (27.7)

Geographic region, n (%)

South zone 14,686 (7.3)

Calgary zone 81,280 (40.7)

Central zone 21,670 (10.8)

Edmonton zone 58,717 (29.4)

North zone 23,573 (11.8)

Missing 5 (0.0)

Charlson Comorbidity Index score, n (%)a

0 155,678 (77.9)

1–2 36,765 (18.4)

3þ 6,533 (3.3)

No healthcare visits within the defined baseline window 178 (0.1)

NAb 777 (0.4)

Comorbidities of interest, n (%)

Depression 39,206 (19.7)

Cardiovascular disease (including hypertension, dyslipidemia, stroke) 37,717 (18.9)

Anxiety 33,002 (16.6)

Respiratory disorders (including COPD, emphysema, asthma) 23,938 (12.0)

Obesity 14,910 (7.5)

Allergy 7,131 (3.6)

Chronic pain disorder 5,594 (2.8)

Cerebrovascular disease 2,944 (1.5)

Arthritis 1,603 (0.8)

Fibromyalgia 864 (0.4)

Sleep disorders 0 (0.0)

Epilepsy 0 (0.0)

Sub-cohorts

Medication Overuse Headache, n (%) 28,074 (14.0)

Migraine with ≥2 Stopped Treatments, n (%) 11,802 (5.9)

Emergency Department (ED) Migraine, n (%) 45,362 (22.7)

Chronic Migraine, n (%) 38,768 (19.4)

COPD = chronic obstructive pulmonary disorder; NA = not applicable; SD = standard deviation.
aThe Charlson Comorbidity Index (CCI) Score is derived from the Discharge Abstract Database, National Ambulatory Care Reporting System, and practitioner claims, 2 year prior to or on index
date. Based on Quan 2011, for hospitalizations on index date, do not use type M or type 2. For hospitalizations prior to index, use any diagnosis type.
bIndividual was out of province at some point in the 2-year pre-index period.
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The results highlight an underutilization of effective acute
and preventive medications for patients with new or recurring
migraine. Triptans are migraine-specific medications that are
recommended as a second line of acute treatment by the Canadian
Headache Society and are effective when used early; however, less
than one in three of the Total Migraine Cohort tried triptans at
least once. A possible reason for the low observed usage of triptans
is that triptans are not included on the Alberta Formulary;27

therefore, access may be hindered by special authorization processes
and limited to patients with private coverage. Additionally, although a
substantial number of patients with high frequencies of migraine
would benefit from preventive therapy, not many receive it.5 Several
reasons may contribute to this finding, including underdiagnosis and
treatment of migraine and reluctance or lack of compliance by
patients due to side effects.28 As observed in the present study, fewer
than one-fifth of patients were prescribed preventive medications for
migraine in each class examined. As the study population focused on
new and reoccurring patients, it is possible that preventative
medication usemay increase with longer follow-up should symptoms
persist. Similar suboptimal prescription rates of acute and preventive
medication use have been reported previously in Canada and the

United States.13,29,30 The current treatment of migraine in Alberta is
indicative of unmet needs and inadequate management of migraine,
which can lead to suboptimal outcomes for patients.

According to the Canadian guidelines for migraine manage-
ment, opioids are not recommended for routine use in the
treatment of migraine.12,31 Despite this recommendation, the most
prescribed acute medications per patient-year in Alberta were
opioids. These findings are concerning given that prolonged opioid
use may lead tomore severe headache disability, such as progression
to MOH and increased HRU for headache, comorbidities, and
dependance.32 Awareness regarding opioid risks and education for
healthcare practitioners may help reduce inappropriate prescribing
patterns.8 Future research aimed at understanding the character-
istics of patients or settings in which opioids are prescribed may
tailor this education and identify opportunities for improved care.

Treatment adherence and persistence are prominent concerns
surrounding patients with migraine. According to a systematic
review of oral preventive medications, adherence ranged from
41%–95% at two months and declined to 35%–56% at 12 months
for observational studies, specifically.33 In a study examining
individuals with chronic migraine, persistence to initial

Table 2: Acute medication prescription dispenses per person-year among all patients and patients with ≥1 prescription dispenses, in Alberta, Canada, 2012–2018

Prescription dispenses per person-year NSAIDs Triptans Antiemetics Opioids

All Patients

Total prescription dispenses 212,310 269,903 109,357 1,087,218

Number of dispenses, mean (SD) 0.46 (3.34) 0.75 (5.25) 0.24 (2.69) 1.88 (12.79)

Number of dispenses by general practitioner or family physician, mean (SD) 0.35 (3.13) 0.61 (4.92) 0.17 (2.45) 1.47 (11.11)

Number of dispenses by specialist, mean (SD) 0.04 (0.62) 0.05 (1.02) 0.03 (0.61) 0.22 (4.91)

Patients with ≥1 prescription dispenses

Patients with ≥1 prescription dispense, n (%) 73,103 (36.56) 65,742 (32.88) 31,094 (15.55) 81,661 (40.84)

Number of prescription dispenses, mean (SD) 1.25 (5.44) 2.28 (8.96) 1.54 (6.66) 4.61 (19.69)

Number of prescription dispenses by general practitioner or family physician, mean (SD) 0.96 (5.11) 1.85 (8.44) 1.11 (6.14) 3.59 (17.16)

Number of prescription dispenses by specialist, mean (SD) 0.11 (1.03) 0.15 (1.78) 0.20 (1.53) 0.55 (7.67)

NSAIDS = nonsteroidal anti-inflammatory drugs; SD=standard deviation.

Table 3: Preventive medication prescription dispenses per person-year among all patients and patients with≥1 prescription dispenses, in Alberta, Canada, 2012–2018

Prescription dispenses per person-year Antihypertensives Antidepressants Anticonvulsants Neurotoxin Antamines

All Patients

Total prescription dispenses 178,587 383,320 416,982 32,811 653

Number of dispenses, mean (SD) 0.32 (3.24) 0.70 (5.71) 0.72 (7.39) 0.06 (0.65) 0.00 (0.10)

Number of dispenses by general practitioner or family physician, mean (SD) 0.24 (2.56) 0.51 (4.48) 0.49 (5.91) 0.03 (0.55) 0.00 (0.09)

Number of dispenses by specialist, mean (SD) 0.04 (1.35) 0.11 (3.04) 0.16 (3.24) 0.03 (0.30) 0.00 (0.00)

Patients with ≥1 prescription dispenses

Patients with ≥1 prescription dispense, n (%) 17,798 (8.90) 38,226 (19.12) 26,783 (13.40) 6,947
(3.47)

125 (0.06)

Number of prescription dispenses, mean (SD) 3.61 (10.28) 3.68 (12.63) 5.36 (19.57) 1.83 (3.01) 1.85 (3.44)

Number of prescription dispenses by general practitioner or family
physician, mean (SD)

2.74 (8.18) 2.69 (9.96) 3.67 (15.78) 0.77 (2.86) 1.66 (3.34)

Number of prescription dispenses by specialist, mean (SD) 0.45 (4.51) 0.60 (6.94) 1.16 (8.80) 0.88 (1.35) 0.04 (0.13)

SD = standard deviation.
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preventives was 25% at six months and 14% at 12 months.34

Adherence to available preventive regimens may be more
challenging for individuals with chronic migraine or other
comorbid conditions that require additional medication.35,36

Consequently, patients with migraine – especially those with

more severe or frequent symptoms – face a greater risk of unmet
needs for symptom management and prevention. In the present
study, the number of days covered decreased for preventive
medications over the follow-up periods, with a notable decline
from 0 to 6months to>18–24 months. This finding was consistent

Figure 2: Number of days covered for acute migraine-related prescription dispenses per patient per year for patients with ≥1 dispense in Alberta, Canada, 2012–2018.
Abbreviations: NSAIDs = nonsteroidal anti-inflammatory drugs; SD = standard deviation.

Figure 3: Number of days covered for preventive migraine-related prescription dispenses per patient per year for patients with ≥1 dispense in Alberta, Canada, 2012–2018. SD =
standard deviation.
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with a study in the US, which found that most patients with
migraine discontinued preventive medications by the first year.30

The decrease in use of preventives over time, may in part, be due to
a lack of effect, side effects, or tapering of medications after
successful therapy, as recommended by Canadian guidelines.5

With regard to opioids, the number of days covered increased from
>6–12 months to >18–24 months, which suggests persistent and
recurring use and the mismanagement of migraine.

Evidence from the literature indicates that people withmigraine
use more healthcare resources compared to people without
migraine13–15,20 and subsequently incur more healthcare costs.20

Specifically, patients with migraine were found to have an
increased risk of ED visits and visits to GPs and SPs.14 In a study
conducted in the United States, the total mean annual direct costs
was over two times higher in patients with migraine compared to a
matched cohort of patients without migraine; patients with
migraine also had overall higher indirect costs.20 In the present
study, HRU and costs were mainly driven by causes other than
migraine. This observation may be attributed to the presence of
comorbidities among patients with migraine. Consistent with the
literature, migraine is associated with a range of comorbidities,

specifically psychiatric comorbidities and cardiovascular dis-
eases.17,37,38 A study in the United States examining headache
pain and frequency in a cohort of migraine patients found that
headache pain intensity was associated with increased risk of
gastric ulcer disease, inflammatory disorders, and psychiatric and
sleep conditions, while headache frequency increased risk for most
comorbidities examined.19 Such evidence suggests that improved
migraine management may positively impact comorbidities and
all-cause HRU.

Strengths of this study include the large sample size and the use
of population-level data, which limited the amount of missing data,
and loss of follow-up. Additionally, the PIN database captures all
pharmacy prescription dispenses (private and public), enabling a
comprehensive analysis of prescription treatment patterns. This
allowed for a comprehensive evaluation of burden of illness,
including treatment burden, HRU, and costs, which are typically
difficult to capture in a single study.

Although administrative data is valuable for population-level
data analyses, there are some methodological limitations inherent
to any “real-world” observational study. The PIN database
captures dispensations of prescription medication only, which

Figure 4: All-cause and migraine-related healthcare resource use per patient per year in Alberta, Canada, 2012–2018. FP = family physician; GP = general practitioner; SD =
standard deviation.
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may overestimate what patients actually take. Information
regarding the use of over-the-counter drugs (e.g., ibuprofen or
acetaminophen 1,000 mg) is also not available in administrative
data since they are not obtained by prescription. Further, the PIN
does not include in-hospital dispenses.22 As administrative data is
not gathered specifically for research purposes, there is the
potential for misclassification as ICD codes are not a confirmed
diagnosis of disease and many patients with migraine will not have
received a formal diagnosis; therefore, would not be represented in
this cohort. This is also true for the comorbidities, as our study
found low rates of many comorbidities (e.g., obesity, sleep
disorder), which may indicate a lack of formal diagnosis or the
two-year wash out period may have been insufficient to identify
comorbidities. Patients in the cohort included those who received
triptan; in addition to migraine, triptans can be used to treat other
conditions such as cluster headaches, which can contribute to
possible misclassification bias. Additionally, patients included in
the sample required medical encounters associated with migraine
to enter the cohort, which would omit less severe patients who are
able tomanage their symptoms with over-the-counter medications

or without seeking medical care, thereby limiting the general-
izability of the study. Further, this study focused on new and
recurrent cases of migraine and omitted patients who had a
migraine diagnostic code or dispensation between 2010 and 2012.
Given migraine symptoms can fluctuate over time, this study was
not able to differentiate between new and recurrent cases as the
look-back period ended in 2010. As the study was descriptive in
nature, study outcomes did not adjust for baseline covariates,
which makes it difficult to attribute observed trends to migraine
rather than preexisting or co-occurring medical conditions or
other patient characteristics. Lastly, the study did not account for
unmeasured HRU-related risk factors such as family history.

Conclusions

This retrospective observational cohort study examined a cohort of
newly diagnosed or recurrent patients with migraine in Alberta.
HRU and associated costs were mainly for other causes than
migraine, suggesting a high burden of illness due to comorbidities.
A key finding from the study was the underutilization of acute and

Figure 5: Annual all-cause and migraine-related healthcare costs (in 2020 CAD) per patient per year, in Alberta, Canada, 2012–2018. FP = family physician; GP = general
practitioner; SD = standard deviation.
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preventive medications in the treatment of migraine, and an
overutilization of opioids, which indicates a mismanagement of
migraine. The high rate of opioid use for this study population is an
important and concerning finding and highlights a need for
additional research into the reasons for opioid use and into new
approaches for effective management of migraine. Additionally,
the results highlight the need to educate healthcare professionals to
recognize and optimize treatment strategies to better manage
migraine.

Supplementary material. The supplementary material for this article can be
found at https://doi.org/10.1017/cjn.2023.299.
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