Migraine and other headaches

Introduction

Headache encompasses a range of dis-
orders, generally characterised by recur-
rent episodes of head pain and associat-
ed symptoms. While most people are af-
fected by headache at some point in their
lives, the varying types of headache are
associated with differing epidemiolog-
ical and economic data. The most com-
mon primary headaches are tension-type
headache and migraine, for which a life-
time prevalence of 78 and 16% have been
reported, respectively [1]. Other primary
headaches, such as cluster headache, are
quite rare, and usually affect less than 1%
of the population. Secondary headaches
include those related to systemic infec-
tions, fasting, head trauma, drug-induced
headache, vascular disease and non-vas-
cular intracranial disease. The different
headaches can be classified according
to the 1988 criteria of the International
Headache Society (IHS), revised in 2004,
which provide an established and tested
framework for diagnosis.

Table 1

ICD-10 classifications for headache

Disease ICD-10
classification

Migraine G43

Other headache symptoms G44

Headaches not included R51
elsewhere
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Tension-type headache is the most
common form of headache and is gene-
rally of mild to moderate intensity, non-
throbbing and bilateral. Depending on the
symptom severity, this type of headache
may lead to reduced capacity for work and
other activities. In contrast, migraine hea-
daches are usually moderate to severe in
intensity, of a throbbing quality and uni-
lateral. Common symptoms of migraine
include nausea, photophobia, phonopho-
bia, vomiting and tiredness. Physical acti-
vity typically worsens the headache, and
patients tend to be incapacitated until the
migraine attack is over.

Tension-type headache and migrai-
ne both result in direct medical and indi-
rect costs. Since these disorders particu-
larly affect adults in their most producti-
ve ages of around 20-50 years [1], the re-
lated productivity loss leads to high costs
to society. To date, most economic evalu-
ations have been conducted for migraine
only, which means that the data presen-
ted in this article will focus on this form
of headache.

Despite the relatively high prevalence,
a considerable proportion of headache
sufferers have never consulted a physici-
an about their symptoms and, upon pre-
sentation, may not necessarily receive a
correct diagnosis or effective treatment
[2]. Therefore, evaluations of the costs of
migraine may underestimate the extent
of its burden to society. Important futu-
re goals are thus to raise the awareness of
migraine and improve relevant manage-
ment strategies. In this context, a com-

prehensive assessment of the economic
impact of migraine and other headaches
in Europe can provide valuable informa-
tion for prioritising research on a natio-
nal and regional level.

There have been several studies
looking at different cost aspects related
to migraine, nearly all of which are based
on the IHS classification criteria. Howe-
ver, only very few studies have covered all
relevant cost types, and although more
studies have been conducted on the pro-
ductivity losses resulting from migraine
than on the direct costs, many of these do
not assign monetary values to their fin-
dings. While a number of reviews of exis-
ting studies have been performed, these
were conducted some years ago and do
not include the latest available data. Mo-
reover, no study to date has taken a Euro-
pean perspective, which is becoming in-
creasingly important with the closer col-
laboration between countries on a health-
care level. There is also a need for an as-
sessment of the methodological issues in
deriving cost-of-illness estimates for head-
ache and to highlight important areas for
future research.

In the light of currently available re-
search, this paper aims to provide a com-
prehensive review of the economic data
available on migraine, to allow an estima-
tion of the cost of migraine to society in
Europe as part of a separate paper. Fur-
thermore, the study will highlight issu-
es related to cost evaluations in migraine
and needs for further research and ana-
lysis.
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Table 2

Overview of published cost studies for migraine in Europe, 2003

bn/r=not relevant

aStudy excluded from analysis due to availability of better alternative estimates for relevant country

Study Micheletal.  Michel etal. Neubauer and Ujlaky ~ Gobel et al. 20032  van Roijen et al. 1995 [8] Pop et al. 20022[6]
1999[11] 1993 [10] 2002[14] [5]
Country  France France Germany Germany Netherlands Netherlands
Year of 1998 1990 2000 1995 1988 2002
costing
Costsin-  Indirect costs Direct medical  Direct medical and Direct inpatient Direct medical and indirect Indirect costs
cluded related to costs indirect costs costs costs, impact on unpaid produc-
work absence tivity; Euro-QoL parameter
Perspec-  Society Society Society Payer Society Specific employer
tive
Methodo- Bottom-up,  Bottom-up,po- Top-down fordirect  Top-down, using Top-down for direct costs: nati-  Bottom-up, re-
logy populati- pulation-based  costs (national regist- extract for chronic  onal registries for inpatient care  trospective study
on-based (14years+) ries and statistics), in- headaches (ICD-9)  and large surveys for ambulato-  using 4-week
(18years+) retrospective direct cost estimates  from healthinsu-  ry care, estimates of outpatient  recall with emplo-
prospective  study over 6 based onsecondary  rancefundinone visits based on hospital study yees of manufac-
study over months data from statistics federal state and neurologist interviews turing company
3 months and literature Bottom-up for indirect costs: Included both
retrospective population-based migraine and
(12years+) study using 2-week  tension-type hea-
and 3-month recall dache patients
Sample 385 migraine 340 migraine n/r® n/r 436 migraine patients, 585 1082 respondents
size patients, 313  patients controls (for QoL and unpaid
controls labour only)
Stratifica- None None None None Indirect costs by gender None
tion

Objectives

The overall objective of this study is to
perform a cost-of-illness analysis for mi-
graine and other headaches in Europe.
The analysis is based on published da-
ta available for any of the 25 member of
the EU as well as the three EFTA countries
Norway, Iceland and Switzerland.

The primary objectives of the present

study are to:

== Gather existing economic data on mi-
graine and other headaches in Europe
to assess data availability

== Increase awareness of the burden of
migraine and other headaches

== Highlight the potential benefits of in-
creased investments in research to re-
duce the burden of migraine and hea-
daches

Secondary objectives of the present study
are to:
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== Identify shortcomings of presently
available data sources and studies on
the cost of migraine and other heada-
ches in Europe

== Suggest improvements and identify
needs for further studies in the area

Materials and methods
Definition of migraine

Headaches are classified according to
the THS criteria, which were established
in 1988. Most economic evaluations are
based on these criteria, although the avai-
lable studies mainly focus on migraine.
The definitions used in the International
Classification of Diseases, 10th revision
(ICD-10) are also structured according to
these different headache types. The ICD-
10 classifications related to headache are
summarised in @ Table 1.

As mentioned above, most economic
evaluations focus only on migraine and

are generally based on the IHS classifica-
tion criteria. Exceptions include the study
by Blau and Drummond [3] , which used
some data from national surveys conduc-
ted prior to the establishment of the IHS
criteria to calculate direct costs for migrai-
ne in the UK. Similarly, the Swedish stu-
dy by Bjork and Roos [4] covered patients
with migraine, cluster headache and tho-
se who had been diagnosed by a physici-
an as having migraine, but did not fulfil
the IHS criteria.

A study by Gébel et al. [5] assessed the
financial impact of inpatient treatment of
chronic headache disorders based on the
ICD-9 classification in 1995. Furthermo-
re, a company-based study on productivi-
ty loss conducted by Pop et al. [6] also co-
vered tension-type headaches. However,
due to the limited perspective of these two
studies, they have not been included in the
overall cost review.

No cost-of-illness study that met the set
criteria for tension-type headache could



Table 3

Overview of published cost studies for migraine in Europe, 2003 (cont.)

bn/r=not relevant

aStudy excluded from analysis due to availability of better alternative estimates for relevant country

Study Lainez et al. 2003 [9] Bjork and Roos 1991 [4] Culletal. 1992 [16] Blau and Drummond Clarke et al. 19952
1991 [3] [17]
Country Spain Sweden UK UK UK
Year of 1995 1990 1992 1989 1995
costing
Costs Direct and indirect costs Direct medical and indi-  Indirect costs Direct medical costs (and  Indirect costs
included rect costs some top-line indirect cost
estimates, which were not
included in this study)
Perspective  Workplace setting Society Society Society Specific employer
Metho- Bottom-up for indirect Top-down for direct costs  Bottom-up, popula- ~ Top-down approach using Bottom-up, retros-
dology costs: Retrospective study  (national statisticsand re- tion-based (working  national registries and pective study with
covering 12 months with  gistries) and indirect costs adults) retrospective  statistics. 3-month recall for
employees from 11 com-  (secondary data from study based on 3- Some data generated prior productivity and
panies representative of statistics and literature).  month and 12-month  to establishment of IHS work loss
Spain’s production sector  NB: migraine definition recall criteria
Methodology for direct is wider than that used
costs not available by IHS
Sample size 577 n/r 347 n/r 158
Stratifi- None Some indirect costs by Indirect costs by None None
cation gender gender

be identified. A Danish study by Rasmus-
sen et al. [7] analysed the impact of mi-
graine and tension-type headache on me-
dical resource use and sickness absence,
but did not apply any cost estimates to the
findings. Nevertheless, the study facilitates
a ballpark comparison between the bur-
den of migraine and tension-type heada-
che and is referred to later.

Review methodology

To identify relevant cost studies, a com-
prehensive search of relevant electro-
nic journal databases was conducted.
The main sources for economic evalua-
tions of migraine were PubMed (Med-
line) from 1966 to present and the OHE’s
Health Economic Evaluations Database
(HEED), March 2003 version. A limited
search was also conducted on the Internet
and in hard-copy publications. The refe-
rence lists of obtained articles were sear-
ched further for potentially relevant pu-
blications, including papers published by
national research institutes. Where neces-
sary, authors were contacted to ask for un-
derlying data, e.g. for quality of life (QoL)

measurements; however, this produced
only a very limited response.

Search terms used were migraine/hea-
dache, cost and cost of illness, in combi-
nation with Europe or single European
countries. A selective search for QoL stu-
dies using generic instruments was also
performed on PubMed to gain an over-
view of the intangible costs related to mi-
graine. While the search language was
English, where relevant, articles in French,
German, Italian and Spanish were also in-
cluded in the review.

Search results were screened by the
author for relevance according to the tit-
le and abstract, after which the selected
articles were reviewed in full. Initial in-
clusion criteria for the review were sole-
ly that the study should contain an eva-
luation of the direct or indirect costs of
migraine. This yielded 11 cost studies for
migraine in Europe. Upon closer review,
three of these studies were excluded from
the analysis, since they did not use a soci-
etal perspective, but considered costs on-
ly from an employer or a payer perspec-
tive. In all these cases, an alternative stu-
dy using a broader approach was avai-

lable for the country. For Spain, only one
study analysed the costs of migraine in
a workplace setting. However, since the
study used a sample drawn from 11 com-
panies which were to represent the Spa-
nish production sectors, the results can
be applied more widely than if the stu-
dy had only been performed in one se-
lected company.

For data on the QoL impact of migrai-
ne, five European studies were identified
during the limited search that had used
the Short-Form 36 (SF-36) questionnaire.
In addition, the cost study by van Roijen
et al. [8] included data based on the Eu-
ro-QoL instrument. For three of the SF-36
studies, the numerical data were not con-
tained in the article. Although the authors
were contacted for possible access to the
underlying data, these were not available
for this review.

Methodology for estimating the
annual cost per patient

The eventual output of this research is an
estimate of the yearly cost of migraine in
Europe and the individual countries, based
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Table 4

Annual direct medical costs (€) per migraine patient in six European countries, scaled to 2003 prices

Country Total direct Hospitali-  Drugs Outpatient care Medical procedures  Reference

medical costs sation and devices
France 66 18 13 20 14 Michel et al. 1993 [10]
Germany 28 4 13 11 n/a Neubauer and Ujlaky 2002 [14]
The Netherlands 67 2 6 58 1 van Roijen et al. 1995 [8]
Spain? 32 n/a n/a n/a n/a Lainez et al. 2003 [9]
Sweden 30 3 2 25 n/a Bjork and Roos 1991 [4]
UK 12 1 8 3 n/a Blau and Drummond 1991 [3]

Cost estimate for Spain refers to working population

Table 5

Annual indirect costs (€) per migraine patient in 6 European countries, scaled to 2003 prices

Country Total indirect costs  Short-term absence from work Reduced productivity at work Reference

France n/a 334 n/a Michel etal.[11]
Germany 847 490 356 Neubauer and Ujlaky [14]
The Netherlands 269 131 138 van Roijen et al. [8]

Spain 487 n/a n/a Lainez etal. [9]

Sweden 79 28 50 Bjork and Roos [4]

UK 506 152 365 Culletal.[16]

on existing published materials. The cost
estimate is based on an annual cost per pa-
tient in combination with prevalence ra-
tes per country. For published studies, the
prevalence rates in the relevant article we-
re used in combination with population
figures from national statistics offices for
the year of costing to generate costs per
patient from national estimates. As far as
possible, the cost data included all relevant
cost items for migraine, i.e. direct medical
and indirect costs.

For countries where cost studies exist,
the preferred methodology consists of
prevalence-based cost estimates and a
bottom-up approach to ensure full cap-
ture of all relevant cost items. The cost-
of-illness estimates are generally based
on opportunity costs, with indirect costs
mostly drawing on the human capital ap-
proach. Where possible, the cost data is
further disaggregated by gender; in the
case of migraine, cost estimates for diffe-
rent age groups and disease severity were
not available from the literature. All costs
throughout this paper have been adjusted
to a European standard using the Price Le-
vel Index for the EU from 2001.
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Results
Review of available literature

A number of population-based studies
have covered the resource use by migraine
patients or the productivity loss associated
with the condition, but without assigning
a monetary value to these findings. Based
on the research process described above,
a total of 11 cost-of-illness studies for mi-
graine in Europe were identified, includ-
ing France, Germany, The Netherlands,
Spain, Sweden and the UK. Of these stud-
ies, four did not use a societal perspective
for their analysis; three of these, for which
an alternative study was available, were ex-
cluded from further analysis. The study by
Lainez et al. [9] was included despite its
focus on costs in the workplace setting,
since it was the only available data source
for Spain. The studies and their key char-
acteristics are summarised in @ Tables 2
and 3.

The studies use a mixture of metho-
dologies and costs, with only four of the
studies containing estimates for both di-
rect medical and indirect costs. Except

for the study by Michel et al. [10], all di-
rect cost estimates were calculated using
a top-down approach, which has the ad-
vantage of not double-counting any costs
and of relating directly to total health-care
expenditure; however, the potential draw-
back is that some costs may be excluded
in this way. Most studies were conducted
before 1995. This means that direct costs
are likely to be underestimated when sca-
led up to current prices, since the triptans,
a new and relatively expensive drug class
used for migraine, had not yet been laun-
ched or only been on the market for a few
years when these studies were conducted.

Seven of the studies used a bottom-
up approach for deriving indirect costs,
while only one study, [10], used this ap-
proach to estimate direct medical costs.
With this approach, it is important to
ensure a representative sample of the to-
tal patient population; therefore, those
studies which sampled only from specific
work settings were mostly excluded from
further analysis. In general, the populati-
on-based studies used retrospective ques-
tionnaires to estimate the impact of mi-
graine on work absence and productivi-
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ty. The only exception to this is the 1999
study by Michel et al. [11], where a total of
698 patients were followed prospectively
over a period of 3 months. The key ad-
vantage of the latter layout is that it avoids
the introduction of recall bias, since it has
been shown that respondents systemati-
cally tend to under-report their absente-
eism because of self-presentation proces-
ses [12]. Finally, only two of the popula-
tion-based studies used control groups
to some extent, which allow more speci-
fic allocation of productivity losses to mi-
graine compared to studies without cont-
rols, as these may attribute lost producti-
vity to migraine even when other causes
were present.

With regards to the data output, no
study was identified which stratified costs
by age or disease severity. A likely reason
for the lack of studies looking at the cost
by disease severity is the fact that there is
no universally established method for de-
fining different severity levels in migrai-
ne. While a number of scales exist, such
as the MIDAS questionnaire, which as-
sess the impact of migraine on patients’
lives, there is no single aggregate measu-
re of relevant clinical features that could
be used to measure the severity of attacks
[13]. Some QoL studies (e.g. Lipton et al.
[20]) have classified severity according to
the number of (work)days affected by mi-
graine per month; however, this approach

Fig. 3 A Components of direct medical costs for migraine across five
European countries

has not yet been applied to cost assess-
ments. Thus, stratification by severity and
age constitute potentially interesting areas
for future research.

The cost-of-illness studies identified
for migraine in Europe are summarised
in @ Tables 2 and 3, together with key de-
scriptive characteristics.

Existing cost estimates for migraine
in selected European countries

On average, a migraine patient in West-
ern Europe consumes health-care re-
sources and leads to a production loss
associated with their disorder worth €
461 per year. As can be seen in @ Fig. 1,
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the estimated annual cost per migraine
patient varies substantially across coun-
tries, from € 109 in Sweden to € 875 in
Germany. A reason for this wide range
lies in different methodological ap-
proaches and, importantly, in different
years of costing. Another factor con-
tributing to cross-country variations is
differences in the national health-care
systems, where, for example, cost con-
straints may lead to a focus on less ex-
pensive management strategies in some
countries. However, due to the signif-
icant variations in methodology and
years of reference, it is difficult to draw
conclusions about the specific impact of
health-care regulations on the costs of
migraine.

The German study is the most re-
cently conducted cost-of-illness analy-
sis, as it uses data from 2000. In con-
trast, the Swedish estimate is based on
cost data from 1990, and the authors
themselves described the results as the
“minimum costs for migraine”. The Swe-
dish study also used a wider definition
of migraine than that used by the IHS,
with “full migraine” constituting defini-
tive migraine with or without aura and
cluster headache, and “borderline mi-
graine” with and without aura including
cases diagnosed by physicians as having
migraine but without meeting the IHS
criteria. Since it is not clear which ty-
pe of patients is covered by the cost da-
ta, only the prevalence rate of “full mi-
graine” was used to derive the above
cost per patient. Finally, both the Ger-
man and the Swedish study used a top-
down approach for indirect costs, which
may have led to an underestimation of
these costs. On the other hand, the Ger-
man study used gross domestic income
(GDI) rather than average salary levels
as a basis for calculating indirect costs,
which could lead to an overestimation
of these costs.

The cost estimate for France is based
on two separate studies on direct costs
and indirect costs, where the indirect cost
study only analysed the costs of work ab-
sence. Therefore, the actual cost per pati-
ent will be higher than € 399 per year. For
the Spanish study, the cost estimates are
based on a sample from the working po-
pulation only, which means that, overall,
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the average cost per migraine patient is li-
kely to be lower.

The studies by van Roijen et al. [8] and
Cull et al. [16] used different recall peri-
ods as part of the patient interviews on
productivity loss. van Roijen et al. used 2-
week and 3-month recall periods, while
Cull et al. used 3-month and 12-month
periods. In the former study, the 2-week
recall period, which was deemed to be
more reliable by the authors, produced
the more conservative estimates. In the
UK study, by contrast, the longer recall
period of 12 months led to the more cau-
tious cost estimates. For the purposes of
a cross-European comparison, the mo-
re conservative estimates were chosen for
both countries.

Indirect costs account for the majority
of migraine’s burden to society. Across the
six analysed countries, the average pro-
portion of total costs accounted for by di-
rect costs was 13%. The share accounted
for by work absence and reduced produc-
tivity ranges from 72% in Sweden to 98%
in the UK, as illustrated in @ Fig. 2. As
noted above, the variation across coun-
tries can mostly be explained by diffe-
rences in methodology, which are dis-
cussed in more detail in the relevant sec-
tions below.

Direct costs

Direct costs consist of medical and non-
medical costs. In the case of migraine, di-
rect non-medical costs, i.e. costs related to
social services, informal care, transporta-
tion etc., are hardly relevant and have not
been included in any of the European cost-
of-illness studies. As discussed in the pre-
vious section, direct medical costs, which
include hospitalisation, drug use, outpati-
ent care and medical procedures and de-
vices, account for a relatively small pro-
portion of overall migraine costs across
the studied countries.

There are large variations in the abso-
lute amount and the distribution of direct
medical costs across subcategories, which
are illustrated in @ Fig. 3 and B Table 4.
Total yearly direct costs range from € 12
per patient in the UK to € 67 per patient
in The Netherlands, averaging at € 39 per
patient. The reason for the low UK costs
is the use of national surveys conducted
in 1985 and 1986, which means that the

costs do not take into account develop-
ments in the medical management of mi-
graine, in particular new pharmacologi-
cal treatments, over the past 15-20 years.
Therefore, the direct costs of migraine in
the UK are likely to be significantly high-
er today. A similar argument holds for se-
veral of the other older studies.

In The Netherlands, the vast majo-
rity (€ 53) of outpatient costs are due to
the high use of alternative practitioners,
such as homeopaths. The high estimate
is probably a result of the mixed calcula-
tion method for outpatient costs. A pilot
study with two hospitals and five neuro-
logists was used to estimate the propor-
tion of migraine patients visiting hospi-
tal outpatient departments as well as the
average number of physician visits, while
the number of visits to alternative practi-
tioners was estimated based on a patient
questionnaire.

In France, the reason for the compa-
ratively high total estimate is likely to be
the bottom-up methodology, whereby pa-
tients’ recollection of medical resource use
over the past 6 months was multiplied by
the relevant tariffs to arrive at gross costs.
The advantage of this approach is also that
data could be gathered on the type of ser-
vices used. Thus, among the migraine pa-
tients who had consulted a physician at
least once in their lives, an average of 31%
had visited a primary care physician 2.5 ti-
mes during the past 6 months, compared
to 36% who had visited another specialty.
In the group of patients who had visited
a doctor during the past 6 months, 2.6%
had been hospitalised for an average du-
ration of 7.2 days.

In general, drugs and outpatient ca-
re, including both primary care and se-
condary care visits, account for the high-
est costs. Pharmacological therapy for mi-
graine includes analgesics, non-steroidal
anti-inflammatory drugs (NSAIDs), er-
gotamines and triptans. Interestingly, the
German study also specified costs related
to analgesic abuse, which was defined as
regular medicine use for 20 days or more
per month. The costs related to this, inclu-
ding inpatient treatment in the form of di-
alysis and withdrawal therapy, amount to
€ 37 per migraine patient per year, which
is higher than the sum of the other direct
costs in Germany.



Hospitalisation costs are generally low
for migraine, as only the most severe ca-
ses will need inpatient treatment. Similar-
ly, costs for medical procedures and de-
vices are usually quite low, since diagnosis
mostly can be made on the basis of a clini-
cal assessment. However, only two studies
had actually included medical procedu-
res and devices in their analysis, meaning
that further research in this area could add
useful information.

To complement the above cost data, it
is useful to consider the results of a Da-
nish study [7], which investigated the ex-
tent and type of health service utilisati-
on using a random sample of 25-64 ye-
ar old individuals with migraine and ten-
sion-type headache. Among the 119 mi-
graine sufferers, 56% had consulted a ge-
neral practitioner at some time because of
their headaches, compared to 16% for pa-
tients with tension-type headache. Speci-
alists were frequented by 16% of migrai-
ne sufferers, followed by physiotherapists
(8%) and chiropractors (7%). Consultati-
on rates were generally higher for women
than for men. Among the total of 697 hea-
dache patients, only 2% had ever been ad-
mitted to hospital. As indicated earlier in
this section, supplementary diagnostic
techniques, such as electroencephalo-
grams, CT scans or X-rays, are not com-
mon, with only 2% of headache patients
having received one of these.

Indirect costs
In the context of migraine, indirect costs
constitute the major burden to society. The
two basic measures relevant in this context
are absenteeism and reduced productivity
at work. While absenteeism is a relatively
common measure in health economic eva-
luations, reduced work productivity is mo-
re difficult to assess and may go unnoticed
in many cases. However, in the case of mi-
graine, the highest costs often result from
reduced productivity, with a higher total
number of days lost due to lower efficien-
cy than actual absence from work.

There are some inherent difficulties in
measuring workplace productivity, inclu-

ding:

== Choosing an appropriate measure-
ment method for absenteeism and
productivity

Indirect cost items for migraine

100% -
80% A
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0% - T T T

Germany The
Netherlands

Sweden UK

Fig. 4 < Components of
indirect medical costs

@ Short-term absence from work @ Reduced productivity at work

for migraine across

The Netherlands

Women
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Men
51%

four European countries

UK - indirect costs only

Women
39%

Fig. 5 A Proportion of migraine costs incurred per gender

Sources: van Roijen et al. [8], Cull et al. [16]

== Assigning a monetary value to lost
work days and productivity

One issue arises in the choice of measure-
ment method, as the commonly used re-
trospective approach has the disadvantage
of introducing the possibility of recall bias
when asking patients about their work ab-
sence and level of productivity over a past
time period. In this respect, prospective
studies, where patients record work per-
formance on a daily basis, can provide mo-
re objective estimates. Moreover, the ide-
al productivity measure would also inclu-
de independent assessments, e.g. from su-
pervisors, or use defined output parame-
ters to generate a comprehensive assess-
ment of impact on work performance. The
substantial impact of the measurement
method on cost outcomes can be seen in
the study by van Roijen et al. [8], which
used three different approaches to calcula-
te costs of reduced productivity. These are
discussed in more detail below.

Another issue lies in the valuation of
lost work days and productivity. There are

two possible approaches to this, the hu-
man capital approach and the friction cost
method. The human capital approach,
which is the more common method, va-
lues lost productivity using gross ear-
nings. However, lost opportunity costs or
income related to career advancement are
not captured through this approach. The
friction cost method, on the other hand,
uses the time it takes a company to adapt
to the productivity loss caused by a sick
employee as a basis for valuation, which
results in lower cost estimates than the hu-
man capital approach, but is related to so-
me difficulties in estimation and introdu-
ces the potential for additional bias.

Due to the nature of migraine, work
absence and reduced productivity at work
play almost an equally important role for
indirect costs. As can be seen in B Fig. 4,
reduced work productivity accounts for
42-71% of total indirect costs in the four
European countries where these data we-
re available. The specific costs are discus-
sed in more detail in the following sec-
tions.
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Table6

Impact of migraine on productivity

Country Work absence Lost time due to reduced Efficiency level during migraine Reference
(days/year) efficiency (days/year) (%)
France 2.2 n/a n/a Michel etal.[11]
The Netherlands 3.2 2.7 72 van Roijen et al. [8]
Spain Total of 8.5 workdays lost due to migraine 67 Lainez et al. [9]
Sweden 27 n/a n/a Bjork and Roos [4]
UK 2.0 5.5 56 Clarke etal. [17]
Average 2.5 4.1 65

countries

NB: German productivity metrics were not included in this table, as they were estimated on the basis of secondary data on productivity metrics from other

Table7

Impact of migraine on productivity by gender

metrics from other countries

Country Work absence (days/year) Lost time due to reduced Efficiency level during Reference
efficiency (days/year) migraine (%)

Men Women Men Women Men Women
The Netherlands 1.0 3.9 23 29 69 73 van Roijen et al. [8]
Spain 0.8 1.1 6.3 9.4 n/a n/a Lainezetal. [9]
Sweden 1.2 4.1 n/a n/a n/a n/a Bjork and Roos [4]
UK 1.5 2.1 4.1 4.6 58 56 Culletal.[16]
Average 1.1 2.8 4.2 5.6 64 65

NB: German and some Swedlish productivity metrics were not included in this table, as they were estimated on the basis of secondary data on productivity

The level of indirect costs varies sig-
nificantly across countries, depending on
the calculation method used. The total
indirect costs of migraine per year range
from € 79 per patient in Sweden to € 847
per patient in Germany (see @ Table 5).
The low Swedish data are probably a sig-
nificant underestimation of the actual in-
direct costs incurred by migraine patients
these days. The high estimate for Germa-
ny is probably due to the relatively high
daily “production value” of € 252 per wor-
king person that was used for the calcula-
tions, which was based on the gross dome-
stic income and economically active po-
pulation in 2000. Other studies have ge-
nerally used a mean income, sometimes
including social charges, to calculate indi-
rect costs. For example, if the average dai-
ly wage of € 110 is used [18], the indirect
annual costs in Germany would amount
to only € 370 per patient, constituting a
significantly lower estimate. Considering
the fact that the German study is based on
2000 data, which should include use of the
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more effective triptans, it could be expec-
ted that the indirect costs would be lower
than in older studies, whereas the direct
medical costs should be higher. However,
this cannot be concluded from the pub-
lished information, warranting further in-
vestigations.

It should be noted that the study by Mi-
chel et al. [11] is the only prospective stu-
dy on the costs of absenteeism in migrai-
ne. Itisalso the only study that used a con-
trol group to calculate incremental costs
compared to “average” employees. Interes-
tingly, the study found that the higher ab-
senteeism for migraine sufferers compa-
red to that of the control group was not
due to headache but related to other medi-
cal reasons, as migraine patients avoided
taking sick leave during days with heada-
che. The annual incremental cost per mi-
graine patient was € 257, compared to the
total cost of work absence of € 333.

The study by van Roijen et al. [8] emp-
loyed three different methods for measu-
ring reduced productivity at work, all of

which yielded very different results. The
first method, called the I&L approach, as-
ked working respondents to indicate the
number of additional hours they should
have worked over the past 2 weeks to make
up for productivity losses on days when
they were at work despite suffering from
migraine. The second approach, called
Osterhaus 1, estimated reduced efficien-
cy on the basis of the number of working
days with symptoms of migraine multip-
lied by the estimated level of performance
with migraine. The final method, refer-
red to as Osterhaus 2, multiplies the num-
ber of attacks and the number of working
hours affected by migraine by the estima-
ted level of performance.

In the Dutch study, the I&L approach
resulted in the lowest annual estimate for
lost productivity at € 138 per migraine pa-
tient, shown in @ Table 5. By comparison,
the Osterhaus 1 method yielded € 480 and
the Osterhaus 2 method € 722 per patient.
The three methods were tested for validi-
ty, but statistical tests yielded a low corre-



lation of their results. The authors poin-
ted out that the Osterhaus methods esti-
mate the number of hours or days lost due
to reduced efficiency in a more indirect
way than the I&L approach, which could
increase the risk for inconsistencies and
mistakes. Furthermore, the Osterhaus 2
method implies that all migraine attacks
occur during working hours, which will
lead to an overestimation of costs. There-
fore, the I&L estimate was used for calcu-
lation of total costs, while highlighting the
fact that actual costs could potentially be
higher.

Another factor that could also have
contributed to the comparatively lower in-
direct cost estimate for The Netherlands
is the use of the friction cost method in
this study. Furthermore, if the 3-month
recall was used, the costs of work absence
would be € 236 per patient, compared to
the more conservative € 131 based on the
2-week recall. However, the authors con-
sidered the 2-week period to be a more re-
liable basis for patient recall and also to
yield results in line with estimates for the
number of workdays lost derived in other
countries.

The indirect costs from the studies by
Pop et al. [6] and Clarke et al. [17] are not
included in @ Table 5 because of their li-
mited perspective focusing on a selected
employer (a Dutch manufacturing com-
pany and a UK hospital, respectively).
Nevertheless, for comparison purposes,
the study by Pop et al. yielded an average
cost of € 83 per migraineous employee
for short-term absence and € 118 for lost
productivity, which is considerably lower
than for most of the above studies (costs
were given in US$ and have not been ad-
justed by a price level index). The study
by Clarke et al. arrived at an average cost
per employee with migraine of € 153 for
short-term absence and € 423 for lost pro-
ductivity, which is more comparable to the
other results.

O Table 6 shows the number of work
days lost due to absence and reduced ef-
ficiency where available. On average, 2.5
work days are lost due to work absence per
year and migraine patient. An average ef-
ficiency level of 65% when working with
migraine leads to aloss of further 4.1 days.
Taking the average of the total work days
lost due to migraine, 7.3 work days are lost

per year per migraine patient, which re-
sults in the high indirect costs of this con-
dition.

The study by Rasmussen et al. [7] sho-
wed that in the total population, the ab-
sence rate in patients with migraine was
5% during 1 year, compared to 9% for
patients with tension-type headache. In
terms of work days lost, the strong impact
on tension-type headache on productivi-
ty is even more pronounced: per 1000 per-
sons, 820 work days were lost due to ten-
sion-type headache during 1 year, compa-
red to 270 work days for migraine. This
means that tension-type headache leads
to three times as many lost work days as
migraine, suggesting that the overall bur-
den of the two major primary headaches
is considerably larger than for migraine
alone.

In many diseases, the impact on un-
paid labour plays an important role in
the analysis of overall costs. For migrai-
ne, only the study by van Roijen et al. [8]
has evaluated the role of unpaid labour in
overall disease burden. As part of the pa-
tient questionnaire, respondents were as-
ked about the impact of migraine on hou-
sehold work, shopping, care for children
and miscellaneous household tasks. The
numbers of hours spent on household ac-
tivities were compared between the mi-
graine and the control group; the hours
lost due to migraine were then multipli-
ed by the price that would be paid for a
worker to perform the unpaid tasks. Based
on this methodology, no significant dif-
ferences in time spent on household ac-
tivities was found between the migraine
and the control groups. The authors no-
ted, however, that the methodology is un-
likely to pick up small differences in time
spent, and that analysis of such changes
would require a different approach, e.g. in
the form of diary records.

Stratification of costs by gender

Only the Dutch and the UK study allowed
stratification of costs by gender. In both
cases, indirect costs were calculated sepa-
rately for men and women by using diffe-
rent values for the number of work days
lost and gender-specific salary levels. In
the UK, a large difference in salaries led
to higher indirect costs for men than for
women, which is illustrated in B Fig. 5. In

The Netherlands, in contrast, the costs for
male migraine sufferers are only margi-
nally higher than for female ones. @ Ta-
ble 7 contains the number of work days
lost and efficiency level by gender whe-
re available. This shows that, on average,
women tend to lose more days of work
due to migraine; however, because of lo-
wer salary levels and proportionally redu-
ced labour force participation compared
to men, the resulting indirect costs for wo-
men are similar to or even lower than for
men (B Fig. 5).

Quality-of-life measures
Health-related quality of life (HRQoL)
in migraine and headache can be evalu-
ated either with general or disease-spe-
cific QoL measures. As yet, a single opti-
mal measure for HRQoL in migraine has
not been established, meaning that a vari-
ety of different disease-specific tools are
used, including the migraine-specific QoL
instrument (MSQoLI), the migraine-spe-
cific QoL questionnaire (MSQoLQ) and
the 24 h migraine QoL questionnaire (24-
hMQoLQ). In addition to being useful
endpoints in clinical trials for migraine
therapies, such QoL measures provide
valuable information on the burden of
the disease from the patient’s perspective.
If specific utilities and values per quality-
adjusted life year (QALY) lost are allocat-
ed to the QoL results, intangible costs of
the disease can be calculated.

As part of the limited search on QoL
for this review, relatively few studies with
QoL assessments in migraine were iden-
tified in Europe, and no study allocating
costs to QALYs were found. Studies that
did not contain any control group or fo-
cused only on a subgroup of the migrai-
ne population, such as children, were not
included. As mentioned earlier, five Eu-
ropean studies were identified which had
used the short-form 36 (SF-36) question-
naire. In addition, the cost study by van
Roijen et al. [8] included data based on
the Euro-QoL instrument. For three of the
SF-36 studies, the numerical data were not
contained in the article and were not pro-
vided by the authors upon request.

The study by van Roijen et al. [8] sho-
wed significant differences between mi-
graine patients and controls for three of
the five Euro-QoL dimensions: usual ac-
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tivities, pain/discomfort and anxiety/de-
pression. While scores for mobility and
self-care were somewhat lower for migrai-
ne sufferers than for controls, differences
were not statistically significant. When
normalised to the control group, the ave-
rage score of migraine patients was 0.96
on a scale from 0 = worst to 1 = best health
status. Migraine patients’ evaluation of
their own health on a visual analogue sca-
le from 0 = worst imaginable health state
to 100 = best imaginable health state was
77, compared to 83 for controls.

In a study among employees of a
French power company, called the GA-
ZEL cohort, Michel et al. [19] compared
the QoL of migraine patients with tho-
se suffering from tension-type headache,
other headaches and no headaches. Mi-
graine patients had lower scores on all of
the eight SF-36 dimensions compared to
controls. Migraineurs displayed scores si-
milar to those suffering from headaches
other than migraine or tension-type head-
ache, except on the pain dimension, whe-
re migraine sufferers had a lower score
than all other groups. When standardised
to the control group, the average score of
migraine patients was 0.85 on a scale from
0 = worst health status to 1 = best health
status. The results for the different groups
are illustrated in B Fig. 6.

In a population-based study in En-
gland, Lipton et al. [20] investigated the
QoL in migraine patients at different disa-
bility stages compared to controls using
the SF-36 instrument. Work-related disa-
bility was defined by the sum of work
days missed over the past year and the
total number of days with work produc-
tivity reduced by at least a half. The mi-
graine respondents could thus be classi-
fied as suffering from either low disabi-
lity (0-15 days of work affected), modera-
te disability (16-38 days) or high disabili-
ty (39-336 days). Overall, migraine suffe-
rers had lower QoL scores than controls
in the eight major SF-36 dimensions, with
the greatest differences seen in the role-
physical, pain, social functioning and ro-
le-emotional domains. In five of the eight
dimensions, QoL scores for moderate and
high migraine disability were significant-
ly lower than for the mild group, while the
difference between the moderate and the
high disability groups was not found to be
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Fig. 6 A Quality of life reduction by headache type compared to control group. [19]
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Fig. 7 A Quality-of-life reduction by migraine severity* compared to control group. [20]
*NB: Severity was defined according to number of work days affected by migraine during

previous year

significant. Across the eight SF-36 dimen-
sions, the standardised scores versus the
control group were 0.87 for low, 0.75 for
moderate and 0.73 for high disability. The
specific results for each group are illustra-
ted in @ Fig. 7.

Discussion

There are a number of issues that need
to be considered when using the cost in-
formation for migraine in Europe. A key
point is whether the data captures the
whole population of migraine patients.
Cost-of-illness studies may not always
cover a sample representative of all pa-
tients; for example, more severely affect-

ed patients might be over-represented if
a study is based on patients who seek care
for their headache problems, rather than a
random population sample. On the other
hand, the fact that many headache suffer-
ers never have consulted a physician about
their symptoms or received a correct diag-
nosis suggests that the total costs could be
even higher if all relevant patients actually
consulted a physician and received treat-
ment. Overall, it is likely that most cost es-
timates found for migraine in Europe are
an underestimation of actual costs, due to
a combination of factors:

== Most studies are based on cost da-
ta gathered up to 1995, which means



that particularly costs relating to trip-
tan use are likely to be out of date.

== All except for one study used a top-
down approach to estimate direct
costs, which carries the risk of unde-
restimating or leaving out cost items
not fully captured in national statis-
tics.

== For the indirect costs, the conserva-
tive estimates based on specific recall
periods were used for the analysis in
this article, which in some cases lead
to a significant reduction in overall
costs.

In relation to the first point, it is possible
that the increased use of triptans over the
past decade has led to a reduction in work
absences and reduced work productivity
due to better medical control of the con-
dition. While economic evaluations of the
triptans suggest that treatment of more se-
verely affected patients is cost-saving for
society, more research is needed in this ar-
ea. On an overall level, it is important to
note that the estimated costs per patient
strongly depend on the respective prev-
alence rate used for the calculation. In
this article, the prevalence rates were tak-
en from the relevant cost studies, as most
studies provided a total cost estimate for
the given country.

On the whole, most studies review-
ed in this article provided some interes-
ting and useful information on the costs
related to migraine in the general popu-
lation. For France, the two studies by Mi-
chel et al. used somewhat different me-
thodological approaches to the rest, with
a prospective population-based study for
indirect costs and a bottom-up approach
for direct costs, which offer good data for
comparisons with other countries. Alt-
hough based on 1988 data, the study by
van Roijen et al. is the most comprehensi-
ve European study on migraine, covering
nearly all aspects of the disease and eva-
luating different methodologies for asses-
sing productivity loss. The German stu-
dy by Neubauer and Ujlaky has the bene-
fit of offering the most up-to-date collec-
tion of cost data, gathered from secondary
sources for both direct and indirect costs.
However, this might have led to an overe-
stimation of indirect costs. While the UK
studies are relatively old, the estimates on

indirect costs are still very much in line
with other European data, suggesting a so-
lid methodological approach.

Regarding the remaining cost-of-ill-
ness studies, although the data gathered
for the Spanish analysis conducted in 1995
lies within the range of the majority of the
other European studies, it is based on a se-
lection of the working migraine populati-
on that is probably not representative of
the total population. The Swedish study,
on the other hand, is based on secondary
data from 1990, and its very low cost esti-
mates are not thought to be realistic by the
author at this point in time.

Since all available cost studies have at
least some limitations in terms of metho-
dology or timeliness, any estimate of the
average cost of migraine in Europe needs
to be interpreted with some caution.
Based on the above discussion, the most
suitable country estimates for deriving a
European estimate would be those from
the UK, Germany (using wage rates in-
stead of GDI for indirect costs) and Fran-
ce (using an average of the UK and adjus-
ted German costs for reduced productivi-
ty at work). For consistency reasons, the
Dutch results should not be included, sin-
ce they are based on the friction cost me-
thod. Thus, the following total cost esti-
mates would be suited for further evalu-
ations: € 528 (UK), € 398 (adjusted Ger-
man estimate) and € 659 (adjusted French
estimate).

The average cost of migraine per pati-
ent is highly dependent on the total coun-
try costs and prevalence rates derived
from the existing studies. Also, some stu-
dies offer several estimates based on dif-
ferent methodologies or recall periods,
which means that the derived cost esti-
mates per patient can vary according to
the chosen data.

Finally, cost estimates are available only
for migraine, which affects a smaller part
of the general population than tension-ty-
pe headache. However, existing evidence
on the impact of tension-type headache on
resource use and productivity suggest that
migraine accounts for only 25% of work
absences due to these two primary head-
ache types [7]. Since the indirect costs ac-
count for the majority of the burden of
headache, the total cost of headache is po-
tentially about four times the cost of mi-

graine. To understand the cost of non-mi-
graine headache better, considerably more
research is required in this area.

Conclusions

This review highlights the significant eco-
nomic burden of migraine to society in Eu-
rope each year. The vast majority of the
total costs, nearly 90%, are due to indi-
rect costs in the form of absenteeism and
reduced effectiveness when at work with
migraine. This means that even though
outcomes and direct costs may have be-
en underestimated due to inclusion of ol-
der studies conducted prior to the esta-
blishment of the triptans, there remains
substantial room for improving patient di-
agnosis and management. Such measu-
res should ultimately lead to an improve-
ment in work productivity for migraine
sufferers. Subsequently, if the direct costs
related to drug treatment are offset by the
gains in productivity, this would lead to a
reduction in the overall costs of migraine
to society.

In the course of this review, several areas
have emerged where a need for further
research exists. On a data level, there is

a need for more up-to-date population-
based studies that capture all the costs re-
sulting from migraine, particularly for di-
rect medical costs. This also applies to the
geographical scope of cost data, with mo-
re studies needed from countries outside
the major pharmaceutical markets in Wes-
tern Europe. Moreover, as new severity
measures for migraine emerge, it would
be of value to understand how costs are
linked to disease severity, so that manage-
ment strategies can be targeted more
specifically towards each subpopulation.
With regard to methodological approa-
ches, further analysis of different produc-
tivity measures is needed to allow realis-
tic evaluation of indirect costs, which con-
stitute the key burden of migraine. In this
context, it would also be of interest to un-
derstand the intangible costs of the con-
dition by conducting research on the uti-
lity scores for different severity levels and
the related costs of QALYs lost due to mi-
graine.

Finally, on a wider disease level, this re-
view confirm that while a certain amount
of cost analysis exists for migraine, there is
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hardly any information available for ten-
sion-type headache. This condition pro-
bably accounts for even higher total costs
than migraine, since it affects a signifi-
cantly larger proportion of the total popu-
lation and is related to high work absence
rates. As discussed earlier, migraine po-
tentially accounts for only 25% of the total
costs of these two primary headache ty-
pes, highlighting the importance of a bet-
ter understanding of the impact of non-
migraine headaches on patients and soci-
ety. Therefore, research in this area would
provide valuable information for future
decision-making and resource allocation
in the field of headaches.
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mon cause of neurological disability in
young adults [1].

The prevalence of MS is estimated at
0.04-0.15% [2]. At diagnosis, the majori-
ty of MS patients present with relapsing-
remitting disease (RRMS), usually afflic-
ting patients between the ages of 15 and
40 years. This form of MS is characteri-
sed by disease exacerbations that, initial-
ly, improve spontaneously or in response
to treatment over several days or weeks.
Over time, in a majority of patients, un-
derlying disease progression and neurolo-

gical damage continues to occur between
relapses, resulting in secondary progres-
sive disease (SPMS). Approximately 10-
20% of MS patients have primary-pro-
gressive disease (PPMS) with a slightly ol-
der onset of age.

In recent years, several new treatments
for RRMS have been introduced, such as
interferon B-1a and interferon B-1b and
glatiramer acetate. All of these products
have shown a statistically significant re-
duction in exacerbations in clinical tri-
als [3-6], but only one trial has shown a





