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ABSTRACT

Introduction: Prior studies have estimated the
burden of migraine in patients suffering from
> 4 monthly headache days (MHDs), but the
burden experienced by migraineurs suffering
from one to three (1-3) MHDs is unknown. The
aim of this study was to examine the incre-
mental burden of migraine in terms of health-
related quality of life (HRQoL), impairments to
work and daily activities, and healthcare
resource utilization (HRU) in five European
countries (France, Germany, Italy, Spain, and
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the UK (EUS]), by comparing migraineurs with
> 4 MHDs and migraineurs with 1-3 MHDs.
Methods: The sample for this retrospective
cross-sectional study was collected from the
2017 National Health and Wellness Survey
(N = 62,000). The Short-Form 12-Item Health
Survey Instrument, version-2 physical and
mental component summary (PCS and MCS)
scores, Short-Form 6-dimensions (SF-6D), Euro-
QoL 5-dimensions (EQ-5D) and EuroQoL visual
analog scale (VAS) scores, impairments to work
productivity and daily activities (Work Produc-
tivity and Activity Impairment [WPAI] Ques-
tionnaire) scores, and HRU were compared
between migraineur groups with >4 MHDs
(4-7, intermediate-frequency episodic migraine;
8-14, high-frequency episodic migraine; > 15
chronic migraine) and the migraineur subgroup
with 1-3 MHDs (low-frequency episodic
migraine) using generalized linear modeling
after adjusting for covariates.

Results: Data from a total of 62,000 survey
respondents were examined, of whom 1323 and
1569 were considered to have 1-3 MHDs and
> 4 MHDs (4-7 MHDs [n = 783]; 8-14 MHDs
[n = 429]; > 15 MHDs [n = 357]), respectively.
The adjusted HRQoL was significantly lower in
the 4-7 MHDs (for MCS and SF-6D scores;
p <0.0001) and 8-14 MHDs subgroups (for
MCS, SF-6D, EQ-5D, and EuroQoL VAS scores,
p < 0.0001; for PCS scores, p = 0.0007) than in
the 1-3 MHDs subgroup. Migraineurs with 4-7
and 8-14 MHDs reported higher activity

I\ Adis


https://doi.org/10.6084/m9.figshare.12311432
https://doi.org/10.1007/s40120-020-00196-2
https://doi.org/10.1007/s40120-020-00196-2
https://doi.org/10.1007/s40120-020-00196-2
https://doi.org/10.1007/s40120-020-00196-2
http://crossmark.crossref.org/dialog/?doi=10.1007/s40120-020-00196-2&amp;domain=pdf
https://doi.org/10.1007/s40120-020-00196-2

536

Neurol Ther (2020) 9:535-549

impairment and more frequent visits to
healthcare providers (all p < 0.0001) and neu-
rologists (p = 0.0006 and p < 0.0001, respec-
tively) compared to the 1-3 MHDs subgroup.
Migraineurs with > 15 MHDs had significantly
lower HRQoL and increased WPAI scores and
HRU than the 1-3 MHDs subgroup.
Conclusions: This study provides evidence
supporting the incremental burden of migraine,
characterized by poorer HRQoL and increased
WPAI scores and greater HRU, among migrai-
neurs experiencing > 4 MHDs compared with
migraineurs experiencing 1-3 MHDs in the
EUS.

Keywords: Activity impairment; Healthcare
resource; Health-related quality of life;
Migraine; Work impairment

Why carry out this study?

Increase in the number of monthly
headache days (MHDs) can immensely
impact functional abilities in patients
with migraine.

The majority of migraine patients
experience low-frequency episodic attacks
(1-3 MHDs), but the burden of migraine
experienced by this group is unknown.

We aimed to examine the humanistic and
economic burden among migraineurs
experiencing > 4MHDS (categorized in
subgroups of 4-7, 8-14, and > 15 MHDs,
respectively) compared with those
experiencing 1-3 MHDs, in terms of
health-related quality of life (HRQoL),
work productivity and activity
impairment (WPAI), and healthcare
resource utilization (HRU) in five
European countries (EUS).

What was learned from the study?

Among respondents, those experiencing
1-3 MHDs were more prevalent than
those experiencing > 4 MHDs (4-7, 8-14,
and > 15 MHDs).

However, the incremental burden due to
migraine in terms of reduced HRQoL,
greater work productivity loss and activity
impairment, and increased HRU was
higher among those in the > 4 MHDs
subgroups than among those in the < 3
MHDs subgroup.

Respondents experiencing > 4 MHDs,
chronic migraineurs (> 15 MHDs) in
particular, should be treated more
effectively to reduce migraine frequency
and lessen the burden of migraine in the
EUS.

INTRODUCTION

Migraine is a primary headache disorder char-
acterized by episodic attacks that has the ability
for progression to chronic migraine [1-3].
Migraine affects more than one in ten people
worldwide, with the prevalence in Europe
(11.4%) closely mirroring the global prevalence
(11.6%) [4]. Generally beginning around pub-
erty, migraine is most prevalent among adults
aged 35-45 years and twice more common in
women than men [5]. The Global Burden of
Disease 2015 Study reported migraine as the
leading cause of years lived with disability
worldwide in adults aged 15-49 years, indicat-
ing that the burden of migraine is particularly
high during the prime years of productivity [6].
Therefore, migraine and an increase in the
number of monthly headache days (MHDs) can
have an immense impact on the functional
abilities of the affected population [7, 8].

In one epidemiological survey of migraine,
63% of respondents had one to four attacks per
month [9]. Previous research has examined the
impact of episodic (< 15 MHDs) and chronic
(= 15 MHDs) migraine on the health-related
quality of life (HRQoL), work productivity and
activity impairment (WPAI), and healthcare
resource utilization (HRU) of migraineurs across
five European (EUS) countries (France, Ger-
many, Italy, Spain, and the UK) [10-13].
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Although the burden of migraine in individuals
suffering from > 4 MHDs is relatively greater
than in those suffering from < 3 MHD, the
prevalence of the former group is lower [14].
Differences in the burden of migraine between
those with episodic migraine and those with
chronic migraine have been reported earlier
[8, 14], but only limited data are available on
the burden of migraine as a function of the
frequency of headache days, particularly among
those with one to three MHDs (1-3 MHDs).
Moreover, the burden of migraine experienced
by those with intermediate-frequency episodic
(4-7 MHDs) migraine, high-frequency episodic
(8-14 MHDs) migraine, and chronic (> 15
MHDs) migraine compared with those experi-
encing low-frequency (1-3 MHDs) migraine in
the EUS has not been reported earlier.

We hypothesized that increased frequency of
migraine or increased MHDs would inflict
additional burden on the health, work life, and
daily activities of migraineurs. The objective of
this study was to characterize this additional
burden of migraine with increased MHDs
among migraineurs experiencing > 4 MHDS
(4-7, 8-14, and > 15 MHDs) compared with
those experiencing 1-3 MHDs, in terms of
HRQoL, WPAI, and HRU in the EUS.

METHODS

Sample

This retrospective cross-sectional study used
data from the 2017 National Health and Well-
ness Survey (NHWS; N = 62,000) in the EUS.
Respondents were aged > 18 years, consented
to participate in the survey, and could read and
write in the primary language of their country
of residence (French, German, Italian, Spanish,
and English for France, Germany, Italy, Spain,
and the UK, respectively) at the time of the
survey.

The respondents of this survey were mem-
bers of MySurvey.com or its partners, which are
opt-in survey panels. They were recruited
through opt-in e-mail, co-registration with
MySurvey.com partners, e-newsletter cam-
paigns, banner placements, and both internal

and external affiliate networks. Telephone
recruitment using quota sampling, based on age
and gender, was used to supplement online
recruitment in countries with insufficient
internet penetration among the elderly (Spain
and Italy) to provide an adequate sample of the
elderly population. Those without access to the
internet were invited to complete the survey
using a computer in a private center. The pro-
tocol and questionnaire for the NHWS were
reviewed by the Pearl Institutional Review
Board and determined to be exempt from
review for this study.

The 2017 NHWS was divided into two com-
ponents: a base survey component that assessed
demographics, diseases experienced and diag-
nosed, and health outcomes (completed by all
respondents) and various disease (e.g.,
migraine) and non-disease (e.g., vaccination)
modules completed by eligible respondents.
Those who indicated experiencing migraine
were assigned to the corresponding condition
module (n = 13,063), out of which 6181 repor-
ted a physician diagnosis of migraine. The latter
group completed additional survey questions
on the frequency of migraines or headache days
and were classified as (1) low-frequency episodic
migraine (1-3 MHDs per month), (2) interme-
diate-frequency episodic migraine (4-7 MHDs
per month), (3) high-frequency episodic
migraine (8-14 MHDs per month), and (4)
chronic migraine (> 15 MHDs per month) [11].
The recall period for headache days was the
30 days immediately preceding the day of sur-
vey participation. Respondents who either
reported not experiencing any migraines in the
past month or those who did not know the
number of headache days experienced in the
prior month were excluded from the analyses
(n = 3289). In order to study the consequence of
migraine frequency on the burden of migraine,
physician-diagnosed migraine respondents who
had > 4 MHDs (n = 1569) were compared based
on their frequency of MHDs to those who
reported low-frequency episodic migraine (< 3
MHDs; n = 1323) (Fig. 1).
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EU5 NHWS 2017
(N'=62,000)
Non-migraine controls Migraine respondents
(n=48,937) (n = 13,063)
3 Eligible for selection into module
Module
assignment
Not selected Physician diagnosis
(n=6882) (n=6181)
0 Migraines/Don't know 1+ Vigraines
(excluded) s
(n=3289) (n
Number of MHDs
-3 MHDs 4-7 MHDs 8-14 MHDs 215 MHDs
(n=1323) (n=783) (n=429) (n=357)

Fig. 1 Flow chart of selection of study population. EUS
France, Germany, Italy, Spain, United Kingdom, MHDs
monthly headache days, NHWS National Health and
Wellness Survey

Measures

Sociodemographic Characteristics

Measures included gender, country of residence,
age, employment status, annual household
income, marital status, and level of education.

General Health Characteristics

Measures of general health characteristics
included body mass index (BMI), cigarette
smoking, frequency of alcohol use, days of
exercise in the past 30 days, and the Charlson
Comorbidity Index (CCI) (the greater the total
CCI score, the greater the comorbid burden on
the patient) [15].

Health-Related Quality of Life

Short Form Health Survey 12-v2 The 2017
NHWS included the standard 4-week recall
period of the revised Medical Outcomes Study
12-Item Short-Form Health Survey Instrument
(SF-12v2), a multipurpose, generic health status
instrument comprising 12 questions. Two
summary scores were calculated: the physical
component summary score (PCS) and the
mental component summary (MCS) score. The
raw scale scores are transformed to a range from
0 to 100, with O being the worst possible score

and 100 being the best possible score [16, 17].
Higher scores indicate better HRQoL.

The SF-12v2 can also be used to generate
health state utilities through the application of
the Six-Dimensional Health State Short Form
(SE-6D). The SF-6D, which is derived from items
on the SF-12v2, is a preference-based, single-
index measure for health using the UK general
population values [18]. The SF-6D index has
interval scoring properties and yields summary
scores six dimensions of health on a theoretical
scale of 0-1, where 1 corresponds to full health
and O corresponds (in terms of preference) to
death [19]. Higher scores indicate better
HRQoL. Several studies have used Short Form
health surveys to estimate the health status of
migraineurs, thus validating the instrument [8].

Measuring HRQoL Using the EuroQol 5
Dimensions Index Score The EuroQol 5
dimensions (EQ-5D) index score is a preference-
based measure of health, ranging on a theoret-
ical scale from O to 1 (with1 being equal to full
health and O being equal [in terms of prefer-
ence| to death). The most recent version with
5-point rating scales for each dimension was
included in the questionnaire for this study
(EQ-5D-5L) [20]. The index score for the UK was
calculated according to the standard value set
for the UK, and the index scores for France,
Germany, Italy, and Spain were calculated using
the crosswalk from the EQ-5D-3L as no value set
for the SL version has been published yet.

The EQ-5D-5L also comprises the EuroQol
visual analog scale (EQ-VAS) that allows
respondents to self-rate and record their health
on a VAS from O (representing the worst possi-
ble health state) to 100 (representing the best
possible health state).

Work Productivity Loss and Activity Impair-
ment Work productivity loss and activity
impairment was assessed using the General
Health version of the WPAI questionnaire [21],
a 6-item validated instrument that consists of
four metrics: absenteeism (i.e., defined as
employee’s absence from work due to their
health); presenteeism, (i.e., defined as although
the employee may be physically at work, he/she
may not be fully functional due to health
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problems); overall work productivity loss; and
activity impairment. The outcomes are expres-
sed as percentages of impairment, with higher
numbers indicating greater impairment and less
productivity [22]. Only respondents who
reported being full-time, part-time, or self-em-
ployed provided data for absenteeism, presen-
teeism, and overall work impairment. All
respondents completed the activity impairment
items.

Healthcare Resource Utilization

Healthcare resource utilization was defined as
the number of visits to different healthcare
providers (HCPs) during the last 6 months [8].
All traditional HCP visits, such as primary care
provider visits (physicians and nurses), allergist
visits, dermatologist visits, and emergency
room (ER)/urgent care visits, and hospitaliza-
tions were summarized and analyzed for each
type of provider as the presence versus absence
of a visit in the last 6 months as well as the
number of visits during that time.

Statistical Methods

Data management and analyses were performed
using SPSS version 23.0 (IBM Corp., Armonk,
NY, USA) and SAS version 9.4 (SAS Institute,
Cary, NC, USA). The reporting of descriptive
statistics includes frequencies and percentages
for categorical variables and means and stan-
dard deviations/standard errors for continuous
variables. The Chi-square test was used for cat-
egorical variables, whereas the Mann-Whitney
and t tests were used for continuous variables
for the bivariate analysis. Results from the
bivariate analysis were used to inform the mul-
tivariable regression models. For multivariable
analyses, generalized linear models (GLMs) were
used to examine the adjusted differences across
the migraine subgroups after controlling for the
following covariates: sex, country, employment
status, household income, education, BMI,
smoking status, alcohol use, exercise, age in
years, and CCI. GLMs specifying a normal dis-
tribution and identity function were used with
normally distributed outcomes (such as HRQoL)
[23], whereas GLMs specifying a negative

binomial distribution and log-link function
were used with highly positively skewed vari-
ables, such as WPAI [24] and HRU [25],
respectively.

RESULTS

There were a total of 62,000 survey respondents,
of whom 1323 and 1569 were considered to
have 1-3 MHDs and > 4 MHDs (4-7 MHDs
[n =783]; 8-14 MHDs [n = 429]; > 15 MHDs
[n = 357]), respectively (Fig. 1).

Migraineurs were categorized into subgroups
based on MHDs experienced during the prior
month: 1-3 MHDs (45.8%), 4-7 MHDs (27.1%),
8-14 MHDs (14.8%), and > 15 MHDs (12.3%).
The majority of respondents were female across
all groups (> 70%). Significant differences in
age, household income, education, alcohol
consumption, exercise, and CCI were observed
between respondents with 1-3 MHDs and > 15
MHDs. Other demographic and clinical char-
acteristics are shown in Table 1.

Bivariate Results

Health-Related Quality of Life

The HRQoL was lower in all of the > 4 MDHs
subgroups, including the 4-7 MHDs (for MCS
and SF-6D scores, p < 0.001; for EQ-5D and EQ-
VAS scores, p < 0.01), the 8-14 MHDs, and the
> 15 MHDs subgroups (for all parameters,
p <0.001 for both subgroups; see Electronic
Supplementary Material [ESM] Table S1), com-
pared with the 1-3 MHDs subgroup.

Work Productivity and Activity Impairment

The employed respondents in the 4-7 MHDs
subgroup reported higher activity impairment
compared with those in the 1-3 MHDs sub-
group (p <0.001), while those in the 8-14
MHDs subgroup reported higher absenteeism,
presenteeism, total work productivity impair-
ment (for all subgroups, p < 0.01), and activity
impairment (p < 0.001) compared to the 1-3
MHDs subgroup. The > 15 MHDs subgroup
reported significantly greater impairment on all
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four WPAI metrics (p < 0.001) compared to the
1-3 MHDs subgroup (EMS Table S1).

Healthcare Resource Utilization

A significantly higher number of visits to HCPs
and neurologists (for both, p <0.001 ) were
observed in all of the > 4 MHDs subgroups
compared with the 1-3 MHDs subgroup. Com-
pared with the 1-3 MHDs subgroup, the num-
ber of respondents reporting at least one ER
visits was significantly higher for the 4-7
(p <0.01) and > 15 MHDs (p <0.001) sub-
groups, and hospitalization was significantly
greater for the 8-14 and > 15 MHDs (p < 0.01)
subgroups (Table ESM S1).

Adjusted Results

Health-Related Quality of Life

Migraineurs who reported 4-7 MHDs had sig-
nificantly lower HRQoL than did those in the
1-3 MHDs subgroup (for MCS and SF-6D scores,
p < 0.0001). Similarly, migraineurs in the the
8-14 and > 15 MHDs subgroups reported sig-
nificantly lower HRQoL compared with the 1-3
MHDs subgroup (for MCS, PCS, SF-6D, EQ-5D,
and EQ-VAS scores, p < 0.0001; except for PCS
score of 8-14 MHDs, where p = 0.0007) (Fig. 2).

Work Productivity Loss and Activity
Impairment

Employed migraineurs in the 4-7 and 8-14
MHDs subgroups showed significantly greater
activity impairment compared with those in the
1-3 MHDs subgroup (p < 0.0001, for both). In
addition, the > 15 MHDs subgroup reported
significantly greater absenteeism (p = 0.004),
presenteeism (p < 0.0001), and  WPAI
(p <0.0001) compared with the 1-3 MHDs
subgroup (Fig. 3).

Healthcare Resource Utilization

Migraineurs with 4-7, 8-14, and > 15 MHDs
had a significantly higher number of total HCP
visits than the 1-3 MHDs subgroup (all,
p < 0.0001; Table 2). The total number of visits
to the neurologist were significantly higher in
the 4-7 (p =0.001), 8-14, and > 15 MHDs
(p < 0.0001, for both) subgroups than in the 1-3

MHDs subgroup. Additionally, the numbers of
total visits to the ER (p < 0.001) and psycholo-
gists (p = 0.004) were significantly higher in the
> 15 MHDs subgroup compared to the 1-3
MHDs subgroup.

DISCUSSION

This study describes multiple dimensions of
patient-reported outcomes, including HRQoL,
WPAI, and HRU, in migraineurs experiencing
4-7, 8-14, and > 15 MHDs compared with
those experiencing 1-3 MHDs in EU5. When
study respondents were categorized based on
number of MHDs, the percentage of patients
experiencing 1-3 MHDs (45.7%) was the high-
est, followed by those experiencing 4-7 (27.1%),
8-14 (14.8%), and > 15 MHDs (12.3%). How-
ever, the burden associated with migraine in
terms of poorer HRQoL and increased WPAI and
HRU was higher in those experiencing chronic
migraine (> 15 MHDs) followed by those expe-
riencing high-frequency (8-14 MHDs) and
intermediate-frequency (4-7 MHDs) migraines,
compared with those experiencing low-fre-
quency migraine (1-3 MHDs), both before and
after adjusting for the confounders.

The poorer HRQoL observed in our study
with increasing MHDs is consistent with the
findings from a previous study that showed
poorer HRQoL in terms of lower mental, phys-
ical, and overall health status among migrai-
neurs experiencing > 4 MHDs, especially in
those experiencing > 15 MHDs, compared with
non-migraine controls [8]. In the current study,
there were greater levels of absenteeism, pre-
senteeism, and total work productivity impair-
ment in the > 4 MHDs subgroups than in the
1-3 MHDs subgroup, which is consistent with
results from previous studies [8, 26].

In addition to impaired HRQoL and greater
work productivity loss and activity impairment,
migraine also imposes a greater burden on
society and on the healthcare system due to an
increased consumption of healthcare resources.
In this study, HRU was significantly greater in
the > 4 MHDs subgroups than in the 1-3 MHDs
subgroup. These findings are consistent with
earlier research in Furope and the USA showing
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Fig. 2 Health-related quality of life instrument scores. a, b
Mental component summary (MCS; a) and physical
component (PCS; b) scores of the Short Form Health
Survey 12-v2, ¢ Six-Dimensional Health State Short Form
(SF-6D) health utility scores, d EuroQol 5 dimensions

(EQ-5D) index score, and e EuroQoL visual analog scale
(EQ-VAS) scores for the > 4 MHDs subgroups vs. the
1-3 MHDs subgroup.. Significance (p) levels between
subgroups is indicated
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Fig. 3 Work productivity loss and activity impairment assessment. a Absentecism and b presenteeism. ¢ total work
productivity impairment, and d activity impairment for > 4 MHDs subgroups vs. the 1-3 MHDs subgroup

that migraineurs, particularly chronic migrai-
neurs, visited physicians, general practitioners,
psychiatrists, and neurologists more frequently
than did non-migraine controls and episodic
migraineurs [8, 10, 27]. Therefore, increased
migraine frequency is associated with increased
HRU.

A recent study by Vo et al. [8] among
migraineurs in the EUS reported that migrai-
neurs with >4 MHDs, particularly chronic
migraineurs (> 15 MHDs), had lower HRQoOL,
decreased work productivity, and increased
activity impairment, and greater HRU

compared to non-migraine controls. The cur-
rent study revealed a high impact of migraine in
all of the > 4 MHDs subgroups compared with
the 1-3 MHDs subgroup. Although the previous
study showed an increased burden in migrai-
neurs with > 4 MHDs (particularly among those
with 8-14 and > 15 MHDs) compared with
non-migraine controls using a smaller sample
size [8], the current study uses a larger sample
size and reveals that there is an incremental
burden due to migraine in all of the subgroups,
including the 4-7 MHDs subgroup, but com-
pared with 1-3 MHDs group. Therefore, this
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Table 2 Multivariable analyses of healthcare resource utilization in the past 6 months among migraine subgroups

Parameters (mean + SE) 1-3 MHDs 4-7 MHDs 8-14 MHDs 2 15 MHDs
(n = 1323) (n = 783) (n = 429) (n = 357)

Total number of HCP visits 6.08 £+ 0.25 757 + 036" 791 + 0.48" 8.86 + 0.57"

Hospitalization 0.15 £ 0.02 0.16 £ 0.03 0.17 + 0.04 0.21 = 0.05

ER visits 0.28 4+ 0.03 0.38 £ 0.04* 0.42 £+ 0.06** 0.51 & 0.07**

General practitioner/family practitioner visits ~ 2.25 £ 0.10 271 £ 0.14** 3,06 £ 0.19 3.50 £ 0.23"

Neurologist visits 0.09 £ 0.01 0.16 £ 0.02* 021 & 0.04" 0.34 4+ 0.06"

Psychiatrist visits 0.25 &+ 0.06 0.29 + 0.08 0.29 + 0.10 0.40 £+ 0.14

Psychologist/therapist visits 0.33 £ 0.06 0.69 £ 0.16®  0.60 &+ 0.18* 0.83 £ 0.26*

Number of people with at least one HCP visit  0.94 &£ 0.01 0.97 £ 0.01™*  0.97 £ 0.01* 0.96 £ 0.01

Number of people with at least one 0.09 £ 0.01 0.10 =+ 0.01 0.13 £ 0.02 0.12 + 0.02
hospitalization

Number of people with at least one ER visit ~ 0.17 £ 0.01 0.22 &+ 0.02*  0.22 £ 0.02* 0.27 + 0.03"

Number of people with at least one 0.78 £+ 0.02 0.81 £+ 0.02* 0.84 4+ 0.02* 0.84 £ 0.02*
general/family practitioner visit

Number of people with at least one neurologist  0.06 & 0.01 0.11 £+ 0.01*  0.13 & 0.02° 0.22 £ 0.03"
visit

Number of people with at least one psychiatrist 0.06 &£ 0.01 0.07 £ 0.01 0.08 £ 0.02 0.09 £ 0.02*
visit

Number of people with at least one 0.06 £+ 0.01 0.08 + 0.01* 0.09 + 0.02* 0.12 + 0.02"

psychologist/therapist visit

Generalized linear models were used for multivariable analyses

ER Emergency room, HCP healthcare provider, HRU healthcare resource utilization, SE standard error
p values for 1-3 MHDs vs. other migraine subgroups: *p < 0.05, **p < 0.01, **p < 0.001, ip << 0.0011

study adds to the literature by including a large
subgroup of migraineurs who reported experi-
encing low-frequency migraine (1-3 MHDs) as
the reference category against which the
migraineurs experiencing more frequent MHDs
were compared.

The findings from the current study suggest
that when compared with low-frequency epi-
sodic migraine (1-3 MHDs), intermediate-fre-
quency episodic, high-frequency episodic, and
chronic migraine (> 4 MHDs) impose a greater
burden on the individual and the healthcare
system. This highlights the need for more
effective steps to reduce the burden of migraine
in individuals experiencing > 4 MHDs. “Lifting

the Burden: the global campaign to reduce the
burden of headache” by the World Health
Organization also recognizes that headache
disorders inflict pain and disability and that
implementing relevant healthcare solutions
would help relieve these burdens [28]. The
solution to address migraine-related burden in
most countries is education, as lack of aware-
ness and proper medical training often hampers
delivery of appropriate care [29].
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Limitations

The NHWS is a panel-based survey, and while
the panel administrators attempted to have
samples that mirror the population as closely as
possible (i.e., age and gender quotas for NHWS
sampling), there could be a bias in the esti-
mates, whereby there are differences between
the population in each country and the panel
population. This would most likely be among
segments of the population who do not have a
ready access to the Internet. The self-reported
nature of the NHWS is also associated with
potential corresponding biases, such as inaccu-
rate recall and false reporting (whether inten-
tional or unintentional). However, the
consumer panel used validated self-report scales
that were designed to minimize or eliminate
intentional false reporting. Considering the
larger sample size and the mode of administra-
tion of the questionnaire (either e-mail or
phone), the study has used SF-6D or SF-12v2
questions for ease of administration and to
reduce respondent fatigue without compromis-
ing on data reliability.[30, 31]. However, the
short form versions cover all aspects and are
derived from the SF-36 questionnaire. The dif-
ficulty in answering the survey questions over
the telephone or e-mail in hospitalized or very
sick individuals as well as the difficulty of a
respondent in recalling the burden are limita-
tions even in the context of administering short
form versions for the survey. The study does not
capture mental illnesses because the respon-
dents might have suffered from mental illnesses
due to migraine, which could have subse-
quently impacted the patients’ HRQoL and
HRU [32, 33]. Indeed, the increased psycholo-
gist and psychiatrist visits could be partially
attributed to mental illnesses.

CONCLUSION

Although respondents experiencing 1-3 MHDs
were found to be more prevalent than those
experiencing > 4 MHDs (i.e., 4-7, 8-14, and
> 15 MHDs), the incremental burden due to
migraine in terms of reduced HRQoL, greater
work productivity loss and activity impairment,

and increased HRU was higher among those in
the > 4 MHDs subgroups than among those in
the < 3 MHDs subgroup in the EUS5. The find-
ings from this study suggest that respondents
experiencing > 4 MHDs, chronic migraineurs
(> 15 MHDs) in particular, should be treated
more effectively to reduce migraine frequency
and lessen the burden of migraine in the EUS.
Preventing the conversion of episodic into
chronic migraine should also be an important
consideration for protecting migraineurs from
increased burden.
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