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ABSTRACT

BACKGROUND: Migraine is a chronic disease that reduces health-related
quality of life. Little is known about the burden of migraine in individuals
who are potential candidates for preventive treatment with =4 monthly
headache days currently using migraine medications.

OBJECTIVE: To characterize the burden of migraine among patients
reporting =4 monthly headache days while taking acute and/or preventive
migraine medications.

METHODS: In this retrospective, cross-sectional study, data from the 2016
U.S. National Health and Wellness Survey (N=97,503) compared the burden
of migraine among individuals self-reporting a diagnosis of migraine by

a health care professional and =4 monthly headache days while using
acute and/or preventive prescription migraine medications to matched
nonmigraine controls. Propensity score matching across different variables
(e.g., age, gender, and body mass index) was used to identify matched
controls from respondents who did not self-report a diagnosis of migraine.
Migraine-associated burden was measured by impairment in work
productivity and daily activities (Work Productivity and Activity Impairment
questionnaire), all-cause health care resource utilization (HRU), and all-
cause direct and indirect costs.

RESULTS: This analysis included 197 treated migraine patients with

=4 monthly headache days and 197 matched nonmigraine controls.
Greater proportions of treated migraine patients reported comorbid
depression (58.4% vs. 27.9%, P<0.001) or generalized anxiety disorder
(15.2% vs. 8.6%, P=0.043) and were on long-term disability (13.7% vs.
5.6%, P=0.003). Absenteeism (11.8% vs. 6.3%, P=0.030); presenteeism
(36.0% vs. 17.5%, P<0.001); overall work impairment (41.0% vs. 20.9%,
P<0.001); and activity impairment (45.4% vs. 25.4%, P<0.001) were
greater in treated migraine patients versus nonmigraine controls. Treated
migraine patients had higher all-cause HRU and higher all-cause direct
($24,499.90 vs. $15,318.91, P=0.013) and indirect ($14,770.57 vs.
$5,764.93, P<0.001) costs than nonmigraine controls.

CONCLUSIONS: Treated migraine patients with =4 monthly headache days
reported significantly reduced work productivity and increased all-cause
HRU and cost despite migraine treatment compared with nonmigraine
controls. These findings highlight unmet needs in the treatment and
management of migraine.
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What is already known about this subject

 Migraine treatment guidelines recommend acute medications for
individuals with mild to moderate migraine and migraine-specific
acute medications (e.g., triptans and ergotamine derivatives) for
those with moderate to severe or difficult-to-treat migraine.

Individuals with migraine with >4 headache days per month
may experience a variety of treatment benefits from migraine
preventive therapies according to a recent position statement by
the American Headache Society and the results of clinical trials.

Increased direct costs (resulting from increased use of medica-
tion and diagnostic testing, as well as more frequent visits to
health care professionals, the emergency department, and/or
hospitalizations) and indirect costs (stemming from loss in
work productivity and increased absenteeism) contribute to the
economic burden of migraine.

What this study adds

¢ Patients with migraine in the United States who self-reported
>4 headache days in the previous month experienced loss in
work productivity, activity impairment, and increased health
care resource utilization despite taking acute and/or preventive
migraine medication in comparison with propensity-matched
controls free of migraine.

The burden of migraine, as measured by direct and indirect costs,
is potentially a target for intervention, with wider use of effective
acute and preventive treatment having the potential to reduce the
burden of migraine to individuals and society.

igraine is a disabling neurologic disease that affects
‘\ /l over 1 billion people globally and is the second-

leading cause of years lived with disability.? In
the United States, an estimated 38-40 million people have
migraine, with roughly 23% of households having at least
1 family member with migraine.’* Migraine negatively affects
daily functioning, work productivity, and health-related qual-
ity of life.>!® The effect of migraine is often more pronounced
with greater headache frequency, with 1 real-world analysis
reporting greater disability and poorer health status among
individuals with >4 versus <3 monthly headache days."
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Individuals with migraine are more likely to have many
comorbidities, including psychiatric, cardiovascular, and cere-
brovascular diseases,'*!* which may contribute to the burden
and disability of migraine.

The annual cost of migraine, based on 2014 cost estimates
and prevalence data from the National Health and Nutrition
Examination Survey, is $78 billion in the United States alone."
More frequent visits to health care professionals (HCPs) and/or
the emergency department (ED) and hospitalizations contrib-
ute to the higher direct costs of migraine care.'®'® Furthermore,
data from the International Burden of Migraine Study (IBMS)
and the American Migraine Prevalence and Prevention (AMPP)
study suggest that direct and indirect costs increase with
increasing frequency of migraine.>!*°

Guideline-recommended treatment options are available for
the acute and preventive treatment of migraine pain and asso-
ciated symptoms.**> According to a recent position paper from
the American Headache Society, acute medications, including
nonsteroidal anti-inflammatory drugs, acetaminophen, and
analgesics (nonopioid or caffeinated combinations) may be
recommended for individuals with mild to moderate migraine
and migraine-specific acute medications (e.g., triptans and
ergotamine derivatives) for those with moderate to severe
or difficult-to-treat migraine.?! Further, individuals with >4
headache days per month may benefit from migraine preven-
tive therapies (e.g., traditional oral preventives, monoclonal
antibodies targeting the calcitonin gene-related peptide [CGRP]
or its receptor, onabotulinumtoxinA for chronic migraine only,
and biobehavioral therapies) according to recent guidelines and
evidence from clinical trials of CGRP pathway-targeted thera-
peutics.?"**?% In addition, the approved indication for members
of the most recently approved class of preventive treatments,
CGRP pathway-targeted monoclonal antibodies, in Europe and
several other countries designates that these medications are to
be used in patients with >4 headache days per month.

Many previous population studies have addressed the
burden of migraine in highly specialized samples, such as
headache center patients or employees of particular organiza-
tions. Few studies have addressed the burden of migraine in
individuals who may be candidates for preventive therapy who
continue to experience headache despite using acute and/or
preventive prescription migraine medications.® For this study,
our goal was to assess the burden, including direct and indirect
costs, of migraine in a sample of patients taking medication
for migraine who might be eligible for preventive treatment
based on headache frequency. We used data from the 2016 U.S.
National Health and Wellness Survey (NHWS) to characterize
comorbidities, work productivity and activity impairment,
all-cause health care resource utilization (HRU), and associated
direct and indirect costs among people who reported an HCP
diagnosis of migraine and >4 monthly headache days while
currently using acute and/or preventive migraine medications.
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I Methods

Study Design

This was a retrospective, observational study examining
data obtained from the 2016 U.S. NHWS. The 2016 NHWS
was a cross-sectional internet-based questionnaire that was
self-administered to a nationwide sample of U.S. adults (aged
18 years or older). Data from the Current Population Survey,
conducted by the U.S. Census, were used to identify the rela-
tive proportions of age, gender, and racial/ethnic groups. These
proportions were then mimicked during recruiting of panel
members (using a random stratified sampling framework) to
ensure that the final NHWS sample matched U.S. demographic
proportions.

Study Participants

Survey respondents were recruited through an existing, general
purpose (i.e., not health care specific) web-based consumer
panel. All panelists explicitly agreed to be a panel member,
register with the panel through a unique email address, and
complete an in-depth demographic registration profile. The
2016 NHWS was granted exemption from review by the Pearl
Institutional Review Board (Indianapolis, IN).

This study included respondents who reported an HCP
diagnosis of migraine, completed the migraine module, and
reported >4 headache days in the previous 30 days while cur-
rently taking acute and/or preventive prescription medications
for the treatment of migraine. As part of the survey, treated
patients with migraine were asked to provide the medication
name, which was later classified as either acute or preventive as
part of the analysis. For comparison, nonmigraine respondents
matched based on demographic and health history variables
were also included as controls.

Outcome Measures

Sociodemographic and General Health Characteristics. The
2016 NHWS consisted of a base survey component, which
captured demographics, diseases experienced and diagnosed,
health outcomes, and various disease (e.g., migraine) and
nondisease (e.g., vaccination) modules. All respondents were
required to complete the base component, and a subset of
persons with a self-reported migraine diagnosis by an HCP
was randomly selected (based on a priori assigned probability)
to complete the disease module for migraine, which captured
disease-specific details such as age of diagnosis, severity, cur-
rent treatments used and whether these treatments were acute
or preventive, and other relevant validated instruments.

Once a medication was reported to be used, the respondent
was instructed, “You indicated you use the following prescrip-
tion medications. Please indicate if you use each medication
for treatment or prevention of migraines.” All data were self-
reported. No medical records or other documentation were
accessed.
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General sociodemographic variables (e.g., age, gender, race/
ethnicity, marital status, education, household income, and
health insurance type) and disability status were captured as
part of the NHWS. The NHWS also captured body mass index
(BMD), current and previous smoking status, alcohol use, and
exercise behavior. Survey respondents were asked to report
any comorbid conditions, including those prevalent among
patients with migraine (e.g., depression, generalized anxiety,
and insomnia). The Charlson Comorbidity Index (CCI) score
was also calculated and weighed the presence of the follow-
ing conditions and summed the result: HIV/AIDS, metastatic
tumor, lymphoma, leukemia, any tumor, moderate/severe
renal disease, hemiplegia, diabetes, mild liver disease, ulcer
disease, connective tissue disease, chronic pulmonary disease,
dementia, cerebrovascular disease, peripheral vascular disease,
myocardial infarction, congestive heart failure, and diabetes
with end organ damage.?® A greater CCI score indicates greater
comorbid burden on the patient.

Work Productivity and Activity Impairment. Impairment
in work and daily activities was measured by the Work
Productivity and Activity Impairment questionnaire, a 6-item
validated instrument that consists of metrics for absenteeism
(percentage of work time missed because of one’s health in the
previous 7 days), presenteeism (percentage of impairment or
reduced productivity experienced while at work in the previ-
ous 7 days because of one’s health), overall work productivity
loss (estimated based on combination of presenteeism and
absenteeism), and activity impairment (percentage of impair-
ment in daily activities because of one’s health in the previous
7 days).?” Data for activity impairment were captured for all
respondents; however, only respondents who reported being
full-time or part-time employed provided data for absenteeism,
presenteeism, and overall work impairment.

All-Cause Health Care Resource Utilization. All-cause HRU,
defined as self-reported HCP visits, ED visits, or hospitaliza-
tions in the previous 6 months, was measured. The phrasing
was intentionally kept vague to ensure that all medical condi-
tions were included.

Estimated Annualized Direct and Indirect Costs. For each
respondent, all-cause direct cost of care was estimated by sum-
ming the costs of each type of visit (e.g., HCP visit, ED visit,
and hospitalization) and multiplying the projected number
of annual visits by the average cost of the visit. The annual
number of visits was projected by doubling the number of
visits reported in the previous 6 months. Similar methods for
estimation of annualized direct costs (using 3 months of data
multiplied by 4) have been used in previous cost analyses for
migraine.”®?° Average costs of HCP and ED visits and hospi-
talization were obtained from the 2014 Medical Expenditure
Panel Survey data. Medication-related direct costs were not
included in the analysis.
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For each employed respondent, indirect costs were derived
from the median weekly income figures from the 2014 U.S.
Bureau of Labor Statistics. For each of these respondents, an
hourly rate was estimated, based on the median weekly income
divided by the duration of the typical work week. The number
of hours missed per week due to absenteeism and presentee-
ism was multiplied by the hourly rate to determine the total
lost wages per week, which were used to calculate annual lost
wage estimates for each employed respondent. This approach,
the human capital approach, has been widely used to estimate
indirect costs.*®?!

Statistical Analysis

A 1:1 matched control group of respondents without migraine
was created using a propensity score-matching procedure.
Respondents with and without migraine were compared with
respect to demographics and health history variables using
chi-square tests and one-way analysis of variance (ANOVA).
Variables that differed between groups at a level of P<0.25
were then entered in a logistic regression model to predict
migraine presence (i.e., migraine vs. no migraine). Variables for
the propensity match included age, gender, CCI score, income,
education, insurance, BMI, and smoking status. Because of
the small sample sizes, the number of variables entered in the
logistic regression was restricted to minimize the total number
of variables so that the model would converge.

Propensity score values from this model were saved and
used as the basis for matching each respondent with migraine
with a respondent without migraine whose propensity score
value was identical. Specifically, a greedy-matching algorithm,
which identified controls to match to a single case at up
to 8 decimal places of the propensity score (and as little as
1 decimal place if no other suitable control was identified),
was used.’> Matched respondents without migraine were
considered a matched control. Patients with migraine treated
after matching and their matched nonmigraine controls were
compared with respect to demographics and health history
variables using chi-square tests and one-way ANOVAs to test
the degree of balance between groups and determine whether
any variables should be further controlled.

Descriptive statistics (means, standard deviations for
continuous variables and frequencies, and percentages for
categorical variables) were reported for all measures. Patients
with migraine were compared with matched nonmigraine
controls using one-way ANOVA for continuous outcomes and
chi-square tests for categorical outcomes.

Two-sided P values of less than 0.05 were considered sta-
tistically significant. Analyses were conducted using IBM SPSS
Statistics for Windows, version 23.0 (Armonk, NY).

Vol. 26, No. 10~ www.jmcp.org



Burden of lliness Among People with Migraine and =4 Monthly Headache Days
While Using Acute and/or Preventive Prescription Medications for Migraine

Demographics and Respondent
Characteristics

Treated Patients| Nonmigraine
with Migraine Controls
(m=197) (m=197) P Value
Age, mean (SD), years 40.7 (13.2) 40.2 (14.0) 0.719
CCI
Score, mean (SD) | 072 (15 [ o6l (12 | o048
Categories,® n (%)
CCL: 0 133 (67.5) 137 (69.5) 0.794
CCI: 1 28 (14.2) 31 (15.7) -
CCIL: 2 21 (10.7) 16 (8.1 -
CCI: 3+ 15  (7.6) 13 (6.6) —
Women, n (%) 164 (83.2) 162 (82.2) 0.790
Annual household income,? n (%)
<$25,000 36 (18.3) 37 (18.8) 0.989
$25,000-$50,000 60 (30.5) 59 (29.9 -
$50,000-$75,000 31 (15.7) 30 (15.2) -
>$75,000 59 (29.9 62 (31.5) -
Declined to answer 11 (5.6) 9 (4.6) -
ﬁ;ﬁi‘rflflg%e degree or 74 (37.6) 75 (38.) 0.917
icn‘;frea‘gz’}:?o}:)ea“h 184 (934) | 190 (964) 0.168
BMI category, n (%)
Underweight 7 (3.6 5 (.5) 0.937
Normal weight 62 (31.5) 57 (28.9) —
Overweight 59 (29.9) 60 (30.5) -
Obese 67 (34.0) 73 (37.1) -
Unknown 2 (1.0 2 (1.0 —
Smoking status,? n (%)
Current smoker 42 (21.3) 47 (23.9) 0.721
Former smoker 52 (264) 46 (234) —
Never smoker 103 (52.3) 104 (52.8) -
Self-reported comorbidities, n (%)
Depression 115 (584) 55 (27.9) <0.001
Generalized anxiet
A Y 30 (15.2) 17 (8.6) 0.043
Sleep apnea 19 (9.6) 13 (6.6) 0.268
Occupational disability status,? n (%)
Not disabled 166 (84.3) 186 (94.4) 0.003
Short-term disability 4 Q.0 0 (0.0) -
Long-term disability 27 (13.7) 11 (5.6) —

aP values represent omnibus chi-square test results.
BMI=body mass index; CCI=Charlson Comorbidity Index; NS=not significant;
SD =standard deviation.

I Results

Patient Demographics and Characteristics
Of the 97,503 patients who participated in the 2016 NHWS,
9,579 self-reported a diagnosis of migraine by an HCP,

and 933 were selected to complete the migraine module
(Supplementary Figure 1, available in online article). Analysis

included 197 respondents who reported >4 headache days
in the previous month while taking acute and/or preventive

www.jmep.org  Vol. 26, No. 10

medications for migraine (referred to as treated patients with
migraine) and a matched control group of 197 respondents
who did not self-report a diagnosis of migraine.

Acute medications commonly used for management of
migraine among the treated respondents included prescription
and over-the-counter (OTC) medications, including sumatrip-
tan (58 patients, 29.4%); a combination of acetaminophen, aspi-
rin, and caffeine (45 patients, 22.8%); ibuprofen (42 patients,
21.3%); and naproxen (25 patients, 12.7%). Preventive medica-
tions included topiramate (22 patients, 11.2%); amitriptyline
(11 patients, 5.6%); and onabotulinumtoxinA (11 patients,
5.6%). More than half reported using OTC medications or
herbal products. A complete listing, including patient-reported
reason for medication use (treatment vs. preventive), is pro-
vided in Supplementary Table 1 (available in online article).

The treated migraine and nonmigraine groups were sociode-
mographically balanced (Table 1). Most respondents were
women, with a mean age of 40 years. Compared with nonmi-
graine controls, a greater proportion of the treated migraine
group reported being on long-term disability (13.7% vs. 5.6%),
being diagnosed with depression (58.4% vs. 27.9%, P<0.001),
or being diagnosed with generalized anxiety disorder (15.2%
vs. 8.6%, P=0.043). Based on mean CCI scores, the overall
comorbidity burden among treated respondents with migraine
was numerically greater than nonmigraine matched controls
but not statistically significant.

Work Productivity and Activity

Among employed respondents, absenteeism (11.8% vs. 6.3%,
P=0.030), presenteeism (36.0% vs. 17.5%, P<0.001), and
overall work impairment (41.0% vs. 20.9%, P<0.001) were
significantly higher in treated migraine patients versus nonmi-
graine controls (Table 2). Relative to matched controls, treated
migraine patients reported greater activity impairment due to
health reasons (45.4% vs. 25.4%, P<0.001; Figure 1).

Health Care Resource Utilization

All-cause HRU during the previous 6 months was higher
among treated migraine patients than the nonmigraine
matched controls (Table 2). Relative to nonmigraine controls,
treated migraine patients reported significantly more overall
HCP visits (7.55 vs. 443, P<0.001) and ED visits (0.48 vs.
0.25, P=0.030), whereas the number of hospitalizations (0.19
vs. 0.16, P=0.610) was greater but not statistically significant
(Figure 2). Among HCP visits, the numbers of general prac-
titioner visits (2.58 vs. 2.12, P=0.146) and neurologist visits
(2.09 vs. 2.00, P=0.924) were greater for treated patients with
migraine compared with nonmigraine controls, but differences
were not statistically significant (Figure 2).
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Work Productivity and Activity
Impairment, Health Care Resource
Utilization, and Annual Costs Among
Treated Patients with Migraine Versus
Nonmigraine Controls

Treated Patients| Nonmigraine
with Migraine Controls
(n=197) (n=197) P Value?

Work productivity and activity impairment in the previous 7 days,
mean (SD), %

Absenteeism 11.8  (20.7) 6.3 (17.8) 0.030
Presenteeism 36.0 (3L.5) 175  (25.5)| <0.001
Overall work impairment 41.0 (339 209 (29.2)| <0.001
Activity impairment 454  (30.2) 254  (29.2)| <0.001

All-cause health care resource utilization during the previous 6 months,
mean (SD)

HCP visitsP 7.6 9.6) 4.4 (7.7)| <0.001
GP visits 2.6 2.5 2.1 2.3) 0.146
Neurologist visits 2.1 (1.8) 2.0 2.0) 0.924

ED visits 0.5 (1.2) 0.3 0.9 0.030

Hospitalizations 0.2 0.6) 0.2 0.8) 0.610

Estimated annual costs, mean (SD), USD

Total all-cause direct costs |24,500 (38,512) | 15,319 (34,532) 0.013
HCP visits 15,967 (20,786) | 9,630 (15486)| <0.001
Hospitalizations 6,849 (21,741)| 4,789 (21,893) 0.349
ED visits 1,684 (4,160) 900 (3,129) 0.035

Total indirect costs 14,771 (14,732)| 5,765 (9,159)| <0.001
Absenteeism 4,134 (8,035)| 1,537 (5,078) 0.003
Presenteeism 10,637 (11,781)| 4,228 (7,195)| <0.001

aP values represent chi-square test results.

bThe number of HCP visits refers to visits to all HCPs (including GPs and
neurologists).

ED =emergency department; GP=general practitioner; HCP = health care
professional; SD = standard deviation; USD=U.S. dollars.

Annualized Direct and Indirect Cost

Estimated annualized mean all-cause direct cost due to HRU
was significantly greater among treated migraine patients than
nonmigraine matched controls ($24,499.90 vs. $15,318.91,
P=0.013; Table 2 and Figure 3). The costs of HCP visits
($15,967.09 vs. $9,630.44, P<0.001) and ED visits ($1,683.78
vs. $899.66, P=0.035) were significantly greater for treated
patients with migraine than for nonmigraine controls.

Treated migraine patients incurred significantly higher
estimated mean overall annualized indirect costs than nonmi-
graine controls ($14,770.57 vs. $5,764.93, P<0.001; Figure 3).
Absenteeism and presenteeism contributed to the overall
difference, since the costs of each were significantly greater for
treated patients with migraine than for nonmigraine controls
(absenteeism: $4,133.68 vs. $1,536.51, P=0.003; presenteeism:
$10,636.89 vs. $4,228.41, P<0.001).

I Discussion

The results from this study further expand the current
knowledge of the burden of migraine among treated patients
reporting >4 headache days in the preceding month while
using acute and/or preventive prescription migraine medica-
tion. Despite taking migraine medication, this migraine group
was more likely to have reduced work productivity, increased
activity impairment, and increased all-cause HRU, which con-
tributed to higher direct and indirect costs versus the matched
nonmigraine control.

Reduced productivity and activity limitations in the
migraine group may have been a direct consequence of
migraine, although comorbidities may also have contributed.
The migraine group had higher comorbidity scores and an
elevated relative frequency of depression and anxiety. These
findings are consistent with previous studies, including the
Chronic Migraine Epidemiology and Outcomes (CaMEO)
study and the Migraine in America Symptoms and Treatment
(MAST) study.'>*-® Comorbid conditions may complicate
migraine diagnosis and treatment, worsen quality of life,
increase migraine-related disability, and increase the risk of
progression from episodic to chronic migraine.'>?"*® This,
in turn, often increases direct and indirect costs for the
treatment of migraine.’®?® An analysis of Thomson Medstat
MarketScan Commercial Claims and Encounters and Health
and Productivity Management databases from 1999 to 2000
found the cost of outpatient care in patients with migraine (e.g.,
medication costs and HCP visits) to be significantly greater
with comorbid depression and/or anxiety.”

Migraine patients in the United States who were treated
with OTC and/or prescription medications had a 1.8-fold
increase in activity impairment relative to nonmigraine
controls. Employed, treated patients with migraine had a
1.9-fold increase in absenteeism, a 2.1-fold increase in pre-
senteeism, and a 2-fold increase in overall work productivity
loss. Furthermore, patients with migraine using prescription
migraine medication reported significantly higher all-cause
HRU, driven primarily by significantly more visits to HCPs and
the ED relative to controls. These data are in line with previous
studies reporting reduced work productivity and increased
HRU in patients with migraine.”*

A recent retrospective analysis of NHWS data for European
patients with migraine (self-reported physician diagnosis of
migraine and >4 monthly headache days) found a 1.7-fold
increase in presenteeism, 1.5-fold increase in absenteeism,
1.7-fold increase in work productivity impairment, and 1.6-fold
increase in activity impairment compared with nonmigraine
controls.® In addition, European patients with migraine
reported more HCP or ED visits and more hospitalizations
than did nonmigraine controls.® The current results from a U.S.
sample from the NHWS dataset support the findings of that
previous analysis in European migraine patients,® showing a
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m Work Productivity and Activity Impairment in the Previous 7 Days?

100

80

60

P<0.001

M Treated migraine patients
M Nonmigraine controls

P<0.001

K P<0.001

Percentage Impairment

n=107 n=122
Absenteeism®

n=105
Presenteeism®

n=120

n=197 n=197
Activity Impairment

n=107 n=122
Overall Work Impairment®

Note: Error bars represent standard error. P values represent omnibus ANOVA results.
aMeasured using the Work Productivity and Activity Impairment questionndire.
bMeasured only for employed respondents.

ANOVA = analysis of variance.

substantial burden of migraine in patients who are experienc-
ing >4 monthly headache days, with or without treatment.

The findings from this study are also consistent with those
from the My Migraine Voice Survey, which found that adults
with migraine who reported >4 monthly migraine days in the
3 months preceding survey administration, with prespecified
criteria of 90% having used preventive migraine treatment
(80% with history of >1 treatment failure), had a high rate
of ED visits (38%) and overnight stays in the hospital (23%)
due to migraine.’® Furthermore, HRU was greater among the
subset of individuals who had failed to respond to >2 migraine
preventive therapies.'**

Although HCP visits overall were significantly greater for
migraine patients than for nonmigraine controls, the number
of general practitioner and neurologist visits did not differ
significantly between migraine patients and controls. These
results are in keeping with a previous study showing that
specialty care visits accounted for only approximately 27% of
visits for migraine, with primary care visits accounting for the
majority of visits.* The lack of difference in neurologist visits
between migraine patients and controls is of note and suggests
that patients may not be receiving adequate specialty care or
follow-up or that other, nonmigraine neurological conditions in
the control cohort may have driven the number of neurologist
office visits among controls. Further studies would be required

www.jmcp.org  Vol. 26, No. 10

to confirm the reason that neurologist visits did not differ
significantly for migraine patients and nonmigraine controls.
Treated migraine patients in this study reported signifi-
cantly greater all-cause direct ($24,500 vs. $15,319 for nonmi-
graine controls) and indirect costs ($14,771 vs. $5,765 for
nonmigraine controls). Greater HRU among treated migraine
patients in this study may have contributed to a difference
of $9,181 in all-cause direct costs. Estimated annualized
indirect costs for treated migraine patients were $9,006 higher
(2.6-fold greater) than the nonmigraine controls, due to
reduced work productivity and higher absenteeism. Costs
may be even greater than estimated here, since this study did
not account for costs associated with increased absenteeism
and/or loss in work productivity resulting from individuals
who retired early, were occupationally disabled, or left careers.
These findings are consistent with published studies char-
acterizing the economic costs of migraine in the general and
key subpopulations (e.g., chronic migraine vs. episodic mi-
graine).>13:1410.19204048-4% A gty1dy by Hawkins et al. (2007) ana-
lyzing data from Thomson Medstat’s Health and Productivity
Management database for 2002 to 2003 found that patients
with migraine had a significantly higher total indirect cost than
matched nonmigraine controls ($4,453 vs. $1,619 per year,
respectively), resulting from increased absenteeism, short-term
disability, and workers’ compensation.** A separate analysis of
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All-Cause Health Care Resource Utilization During the Previous 6 Months

10.0 P<0.001

(—Jﬁ

7.6

Mean Number of Visits in Previous 6 Months

HCP Visits

GP Visits

Neurologist Visits

M Treated migraine patients (n=197)
M Nonmigraine controls (n=197)

ED Visits Hospitalizations

Note: Error bars represent standard error. P values represent omnibus ANOVA results.

ANOVA = analysis of variance; ED =emergency department; GP=general practitioner; HCP = health care professional.

the 2004 data from Thomson Medstat's Commercial Claims
and Encounters database reported that average health care
expenditures for patients with migraine were $2,571 higher
compared with matched controls (37,007 vs. $4,436 per person
per year).” Our results support the findings of these previous
analyses.

A cost study conducted as part of the Eurolight project
(a cross-sectional survey conducted across 8 European coun-
tries from 2008 to 2009) reported a mean per-person annual
cost of migraine of €1,222.%® Notably, the study found that
outpatient care and work productivity were key contributors to
high direct and indirect costs.?® We observed similar results,
with absenteeism and presenteeism driving costs.

Furthermore, the AMPP and IBMS studies reported that
direct and indirect costs increase substantially as headache fre-
quency increases.™'*?% A recent retrospective analysis of Truven
Health MarketScan Research Databases from 2008 to 2013
estimated total costs for migraine patients (N =71,742), includ-
ing those on acute and/or preventive migraine medication, to
be $8,924 (in 2014 U.S. dollars) greater than those for matched
nonmigraine controls."* Further, direct all-cause health care
costs were $6,575 higher among migraine patients."* Mean
annualized indirect cost based on work days lost due to
disability (short- and long-term) and workplace absence was
$2,350 higher among migraine patients.'* Collectively, these
studies show a significant economic burden for individuals
with migraine.

1340 Journal of Managed Care & Specialty Pharmacy JMCP October 2020

Differences in cost estimates reported here and in other
previously reported studies may be attributed to study popula-
tion and design. This study focused on a highly select subset
of the general migraine population: individuals with HCP-
diagnosed migraine who had experienced =4 headache days
in the preceding month despite taking acute and/or preventive
prescription migraine medications. These patients with more
difficult-to-treat migraine may have increased HRU due to
persistent burden despite prescription medications, and this
may explain why direct costs for these patients were higher
than indirect costs, while other studies have demonstrated
higher indirect costs than direct costs for people with migraine.
Further, the study design may influence cost estimates, since
both data sources (e.g., web-based survey and claims data-
bases) and the information captured and processed can vary
greatly between studies.

Taken together, these data show a pervasive negative effect
of migraine on many important aspects of life and highlight a
significant unmet need in the management and treatment of
migraine as of 2016. In this study, patients with migraine who
self-reported >4 headache days continued to experience loss
in work productivity, activity impairment, and increased HRU
despite using acute and/or preventive prescription migraine
medication. This suggests that the poor management of
migraine in patients on active treatment may be attributed to
the limited availability of effective and well-tolerated pharma-
cologic treatment options at the time this study was conducted.
The recent approval of a new class of preventive pharmacologic
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Estimated Annual Costs

P=0.013
A

30,000
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25,000
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Treated migraine patients
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[ HCP visits

P<0.001

A1

n=113 n=129
Treated migraine patients Nonmigraine controls

Indirect Costs

Note: Error bars represent standard error. P values represent omnibus ANOVA results.

ANOVA = analysis of variance; ED =emergency department; HCP=health care professional; USD=U.S. dollars.

treatments developed to specifically target the pathophysiology
of migraine, monoclonal antibodies that antagonize CGRP or
its receptor, may help to meet this unmet need coupled with a
greater use of other effective modalities, including empirically
supported biobehavioral therapies and neurostimulation for
prevention.**

Limitations

This study has limitations, including the retrospective, cross-
sectional study design. The data captured by the survey were
patient reported and cannot be independently verified by an
HCP or medical record. Inaccurate recall, misunderstandings,
and false reporting may introduce potential bias and limit the
interpretation of the data. This is likely evidenced in the way
that respondents were asked whether each medication that
they endorsed using was used for the “treatment or prevention”
of migraine. We have interpreted “treatment” as acute and
“prevention” as preventive therapies; however, patients’ poten-
tial misunderstandings were evident in how some medications
were classified.

Although the NHWS is broadly representative of the adult
population, individuals without access to or comfort with
online surveys may be underrepresented. In addition, our sam-
ple of individuals with HCP-diagnosed migraine who reported
>4 headache days in the preceding month despite taking acute

www.jmcp.org  Vol. 26, No. 10

and/or preventive migraine medications is a selected sample of
treated individuals with active, diagnosed migraine and is thus
representative of a treated sample of patients with migraine but
not of the general migraine population.

Although individuals were matched based on propensity
score across different variables (e.g., age, gender, and BMI),
variables that were not considered in this analysis may intro-
duce differences in patient-reported outcomes. Annualized
numbers of HCP visits, ED visits, and hospitalizations, as well
as direct and indirect costs, were estimated based on 6-month
data. This study also did not account for the costs associated
with medication overuse headache and detoxification or costs
associated with increased absenteeism and/or loss in work
productivity resulting from individuals who retired early, were
occupationally disabled, or left careers.

Medication adherence was not assessed and thus was not
accounted for in this analysis, and patients who were adherent
to their acute or preventive medications may have experienced
better outcomes than those who were not. In addition, the
presence of comorbidities in this patient population may
have contributed to direct and indirect costs, confounding
the ability to distinguish the cost of migraine from the cost of
comorbid conditions. This analysis also did not account for the
effect of behavioral and nonpharmacologic therapeutic options.
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I Conclusions

Data from this study support and expand on the findings
of previous studies,®!° showing that the overall burden of
migraine, as measured by presence of comorbidities, rates
of long-term disability, loss in work productivity, increased
all-cause HRU, and increased direct and indirect costs,
is substantial among migraine patients who self-reported
>4 headache days in the previous month despite using acute
and/or preventive prescription migraine medication. Moreover,
this emphasizes the need for effective management of migraine,
including the appropriate use of new pharmacologic and
established multidisciplinary migraine preventive treatments
to lessen the effect and burden of migraine.
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