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Summary
Background Less than half of migraineurs receive prescription treatment and this causes a
great loss of economical resources. We aimed to evaluate the effect of migraine treatment on
migraine-related economic burden among migraineurs employed in schools.
Methods Forty-two subjects with migraine with two or more attacks per month included in
this study. The first three-month phase was screening phase, followed by “medication
adjustment phase” and the “treatment phase”. Subjects prescribed symptomatic treatment only
or preventive and symptomatic treatment. All subjects kept the records of the frequency,
intensity and duration of headaches, number of days missed from work, decreased
productivity at work, number of acute medication intake and referral to the emergency
department during an attack.
Results Frequency, severity and duration of headache, monthly headache days, analgesic
intake per month, number of days with producvtivity loss were found to be significantly lower
during treatment phase than screening phase (p<0.05). Impact of treatment started on the
fourth and fifth months of the study. Direct cost in the treatment phase was significantly
higher compared to the screening phase (p<0.05).
Conclusion Our study results showed that migraine treatment significantly decreased indirect
cost of migraine. Maximum effort should be made by the headache societies in order to
increase the treatment rates of migraine sufferers.
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Migrenli Okul Çalışanlarında Migren Tedavisinin Migren ile İlişkili Ekonomik Kayıp ve
İşyeri Verimliliği Üzerine Etkisi: Prospektif Çalışma
Özet
Amaç Migrenlilerin ancak yarısından azı reçeteli ilaç kullanmakta olup bu durum büyük
ekonomik kayıplara yol açmaktadır. Bu çalışmada migrenli okul çalışanlarında migren
tedavisinin migren ile ilişkili ekonomik kayıp üzerine olan etkilerini araştırdık.
Gereç ve Yöntem Bu çalışmaya ayda iki ya da daha fazla atak geçiren 42 migrenli olgu dahil
edildi. İlk 3 ay “takip dönemi”, sonraki 3'er aylarda “tedaviyi düzenleme” ve tedavi dönemleri
olarak takip edildi. Olgulara ya yalnızca semptomatik tedavi ya da semptomatik ve koruyucu
tedavi birlikte verildi. Tüm olgular başağrısının sıklığı, şiddeti ve süresi ile birlikte işe
gidilemeyen gün sayısını, işte verimliliğin azaldığı gün sayısını, alınan akut medikasyon
ilacının sayısını ve atak sırasında acil servise başvuru sayısını günlüklerine kaydettiler.
Bulgular Başağrısı sıklığı, şiddeti ve süresi, aylık başağrılı gün sayısı, aylık analjezik
tüketimi, verimlilik kaybı ile giden gün sayısı tedavi döneminde takip dönemine oranla
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anlamlı olacak şekilde düşüktü (p<0.05). Tedavinin etkisi çalışmanın 4 ve 5. ayında başladı.
Tedavi döneminde doğrudan maliyet takip dönemine oranla yüksekti (p<0.05)
Sonuç Çalışma sonuçlarımız tedavinin migrenin dolaylı maliyetini anlamlı şekilde
düşürdüğünü göstermiştir. Başağrısı ile ilgilenen bilim insanları migrenlilerde tedavi
oranlarını yükseltmek için azami düzeyde çaba göstermelilerdir.
Anahtar Kelimeler: Migren, Ekonomik yük, verimlilik, tedavi, toplam maliyet
for one year. The burden of lost work days
to Turkish economy was calculated
approximately $200 million per year(9).
Prospective studies about the impact of
migraine are few and most of them did not
have a follow-up period and were not faceto-face evaluations(11,14,30).

INTRODUCTION
Migraine is a common and disabling
disorder that affects roughly 12% of the
adult population in western countries(24,29).
Lifetime prevalence of migraine have been
reported to be 15-25% for women and 69% for men(18,37). In Turkey, the
prevalence of migraine in the general
population was reported to be 25% for
women and 9% for men(7).

Here, we aimed to evaluate the effect of
treatment on migraine-related economic
burden among migraineurs employed in
schools.

Because of the high burden of migraine to
the society and the individual, its prompt
diagnosis and optimal treatment are
required(4,20,27,35).
World
health
organization has shown that migraine is in
the top 20 causes of disability
worldwide(15). Studies have shown that ¾
of migraineurs have reported functional
incapacity and disability during an attack
and more than half of them in need for
bed-rest(38).

MATERIAL AND METHODS
This study was performed in state run
schools in the city of Bursa. Twenty-nine
primary and high schools were selected
randomly. A total of 2153 teachers, white
and blue collar employees were working in
these schools and formed the target
population of this study.
ID-Migraine screening test was distributed
to the target population by the
administrators(22). The validity and
reliability of the Turkish version of IDMigraine test has been shown in many
different study populations and settings in
Turkey(6,12,33,40). In two weeks' time,
answered tests were collected back and
screening test positive subjects have been
invited to a face-to-face interview. All the
interviews was made by the first author of
this study (Ç.Ç), a senior neurology
resident at the fifth year of her residency
and completed one-year headache outpatient clinic rotation. All interviews was
made according to a structured form and
diagnosis of migraine was based on the
International Classification of Headache
Disorders, 2nd edition criteria (ICHDII)(10).

Reduction in the frequency, duration,
intensity of migraine, and migraine-related
losses, improvement in the quality of life,
prevention
of
medication-overuse,
restoration of functions of migraineurs,
education of patients about their illness and
its treatment are the objectives of migraine
management(5).
Economic burden of diseases result from
“direct and indirect costs”. Direct cost
include all the healthcare costs caused by a
disease, from its diagnosis to the patient's
treatment and indirect cost impact of a
disease result from loss of work due to
days missed from work and decreased
effectiveness at work(28).
In
Turkish
nationwide
headache
epidemiological survey, migraine-related
lost work days were reported to be 5.4 days

Subjects fulfilling the diagnostic criteria
for episodic migraine without aura (≥2
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number of symptomatic medication
consumed and admittance to the
emergency department (ED) during an
attack in their headache diaries. Subjects
were especially reminded to record all
requested variables in 24 hours following
an attack. Patients were called for followup and evaluation at months 3, 5 and 8. A
telephone interview was made with the
subjects at the fourth month and
medication adjustments were made if
necessary.

attacks/month) included in the study. Only
migraine without aura patients recruited in
order to analyse the effects of treatment in
a unique group. Subjects who have
received a diagnosis of migraine and
tension-type headache together, any other
primary headache disorder other than
episodic migraine without aura, chronic
migraine,
migraineurs
already
on
prophylactic
treatment,
secondary
headache disorders, medication overuse
headache and subjects with accompanying
systemic and/or other neurological diseases
were excluded from the study. The same
neurology resident performed the face-toface evaluations and follow-ups.

Intensity of pain was evaluated using
Visual Analog Scale (VAS, 100 mm ) and
Verbal Descriptor Scales (VDS; 0-None,
1-Mild, 2-Moderate, 3-Severe). Headache
intensity (mean values of VAS and VDS),
duration of headache, number of days with
headache, analgesic use, and number of
lost work days and decreased productivity
at work (≤50% of normal efficiency),
number of days with referral to ED
between screening, medication adjustment
and treatment phases were compared.

The study period was divided in to three
phases; screening, medication adjustment
and treatment phase. During the first threemonth phase, “screening phase”, subjects
were only given the headache diaries. No
treatment was given, but they were allowed
to continue their previous symptomatic
medications if any. The fourth and the fifth
months were “medication adjustment
phase”. They were informed about the
triggers and advised to avoid from them.
Subjects with ≤3 headache days/month
were given symptomatic medication
(Triptans), where subjects suffering from
≥4 headache days/month were prescribed
preventive
treatment
(amitriptiline,
propranolol, valproic acid). Preventive
treatment accepted to be effective when
≥50% decrease in headache days/month
established. For acute attack treatment pain
relief or a decrement of ≥50% in the
intensity of headache in two hours
accepted to be effective. All the subjects
received prescribed treatments during the
“treatment phase” (last three-month of the
study). Subjects were told to take the
triptans in the early phase of a migraine
attack when the headache was still mild.
All the patients were asked to record the
frequency, intensity and duration of
headaches, the number of days missed
from work (lost work days), days ≥50%
decreased
productivity
at
work,
symptomatic medication intake if any,

The sum of symptomatic treatment and
admission to ED costs made the direct cost
of headache during the screening phase. At
the beginning of medication adjustment
phase routine laboratory tests (blood
chemistry, complete blood count) of every
subject was done. The total direct cost of
headache during medication adjustment
and treatment phases calculated as the sum
of investigations', symptomatic and
preventive medications' and emergency
department referral costs. And this sum
was compared to the direct cost of
headache during screening phase. Lost
work days and number of days with
decreased efficiency at work due to
headache compared for indirect cost.
Direct cost was first calculated in Turkish
Lira (TL) and then for the sake of easy
comparison between studies converted in
to US dollars. Central Bank of the
Republic of Turkey conversion rate was
used (31 December 2009, 1 USD=1.5 TL).
Statistical Package for the Social Sciences
(SPSS), release 17.0 was used for
467
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Headache variables and lost work days
before and during treatment are given in
Table 1. Total number of attacks and days
with headache, mean headache intensity
scores (VAS and VDS values), number of
work days with headache, number of days
missed
from
work
and
reduced
productivity during treatment phase were
significantly lower compared to the
screening phase (p<0,001).

statistical analysis. Student's t-test,
ANOVA and Tukey tests and Wilcoxon
signed ranks test was done where
necessary. Statistical significance was set
to p ≤0.05.
This study protocol was approved by the
local ethics committee (21 November
2008, 2008-17/27).
RESULTS
This study was done between December
2008 and December 2009. The flow chart
of the study was given in Figure 1. Fortytwo subjects (37 female [88,1%], 5 male
[11,9%]) fullfilling the inclusion criteria
with a mean age of 37.8±6.4 years (26–55)
included in the study. Preventive and
attack treatment for migraine was
prescribed to 29 out of 42 subjects
(amitriptiline
[50-125-mg/day]),
propranolol [60-120 mg/day], valproic acid
[500-1000 mg/day] ) while only
symptomatic
treatment
(eletriptan,
rizatriptan and frovatriptan) was given to
13 patients.

Both the total number of headache attacks
and headache days have decreased
significantly in treatment phase (p<0.001).
The total number of days missed from
work during the screening phase and
treatment phase for the study population
was 20 days (1,9 days/year/patient), and 5
days (0,4 day/year/patient) respectively
(p<0.001). Thirty-three out of 42 patients
(78.5%) did not miss any work day in the
screening phase while 40 out of 42 patients
(95%) did not miss any work day in the
treatment phase. Total number of days with
decreased productivity at work decreased
from 39.2 days/year/patient to 2.8
days/year/patient (p<0.001).
We also compared the data of the third
month of the treatment phase with the
screening phase. All variables, other than
lost work days and referral to the ED, were
significantly lower in the third month of
the treatment phase than the screening
phase (Table 2).
One way ANOVA test also showed
significant difference in all headache
variables (p<0.001), other than lost work
days
and
emergency
department
admissions.
Monthly comparison of variables showed
that effectivity of the treatment has begun
in the fourth or fifth month of the study
(Figure 2).
Direct costs and drug related costs per
patient per year were significantly higher
in the treatment phase than the screening
phase (Table 3).
Preventive and symptomatic treatment
groups were also compared before and

Figure 1: Flow chart of the study.
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after the medication. Both groups showed
significant difference in the treatment
phase when compared to the screening
phase. In symptomatic treatment group
mean attack frequency (p=0.002), pain
intensity (p=0.001), headache duration
(p=0.001), work days with headache

(p=0.002),
analgesic
consumption
(p=0.002) and work days with reduced
effectivity (p=0.001) significantly reduced
in the treatment phase. In the prophylactic
treatment group the same variables also
reduced significantly (p<0.001 for all
variables).

Table 1: Comparison of the screening and treatment phases (total numbers for 3 months per
subject)
Screening Treatment
Phase
Phase
P value
Pain severity VAS (mean)

6.9

5.2

<0.001

Pain severity VDS (mean)

2.3

1.7

<0.001

Number of attacks

9.4

4.4

<0.001

Days with headache

18.0

5.0

<0.001

Headache duration (hour)

380.6

43.7

<0.001

Work days with headache

12.7

3.7

<0.001

Lost work days due to headache

0.5

0.1

0.042

Number of analgesics used during attacks

17.8

5.3

<0.001

Number of work days with decreased productivity

9.8

0.7

<0.001

Referral to ED due to headache

0.23

0.04

0.088
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Table 2: Comparison of the screening phase (three months’ mean values) and third month of
the treatment phase
Screening phase Treatment P value
(3rd month)
<0.001
6.9
5.0
<0.001
2.3
1.6
<0.001
3.1
1.6
<0.001
6.0
1.8
<0.001
126.8
15.5

VAS
VDS
Number of attacks
Days with headache
Headache duration (hour)

<0.001
Works days with headache

4.2

1.4

Lost work days due to headache

0.15

0.04

0.1
<0.001
Number of analgesics used during attack

5.9

2.0

Number of work days with decreased effectiveness

3.2

0.2

Number days with referral to the ED due to headache

0.07

0.02

<0.001
0.2

Figure 2: Monthly course of headache variables having an impact on the economic burden of migraine.
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Table 3: Direct and drug related costs per patient per year (TL) during screening and
treatment phases
Screening
phase

Medication adjustment
and
treatment phases

P value

Direct cost

76.38TL (50.6 US$)

296.50TL (196.4 US$)

<0.001

Drug related cost

58.07TL (38.5 US$)

145.44TL (96.3 US$)

0.02

questions about their previous headache
histories and lost work days for a limited
time interval retrospectively(23).

DISCUSSION
Our study showed that indirect cost of
migraine was significantly reduced by
treatment (p<0.001). Intensity, duration of
headache, number of days with headache,
number of analgesics consumed, number
of days with headache and missed days
from work and number of days with
decreased productivity at work during
treatment phase were also significantly
lower than the screening phase.

In many studies involving working
migraineurs showed that productivity
decreased during migraine attacks but
despite this fact, majority of the
migraineurs
continued
to
their
works(16,19,21,39). In our study, the number
of work days with reduced productivity in
the screening and treatment phases were
3.2 and 0.2 days/month respectively. In
another study about primary headaches
carried out in Turkey, the number of work
days with decreased productivity was
reported as 8.4 days/year(11). Thirty-two
out of 42 patients (76%) complained about
decreased effectiveness due to migraine
attack but they could not take the day off
with varying reasons during both screening
and treatment phases. 35% of Swedish
sufferers reported no absence from
school/college or work (at home or other
place of work) as a result of
migraine/migraine-like headaches while
54% of the patients lost 1-2 days per
year(17).

The total number of lost work days during
the screening and treatment phases for the
whole study group was 20 days (1.9
days/year/patient), and 5 days (0.5
day/year/patient) respectively. In different
studies lost work days for migraineurs
reported
to
be
1.5-4.4
days/year/patient(8,13,17,25,32,36). A study
from England reported that 5.7 days were
missed by migraineurs who worked or
attended school(34). Another study from
Turkey showed that migraineurs miss 1.5
work days/year(11). Siva et al reported that
migraine sufferers were absent from the
work for 2.9 work days/month in a study in
workplaces(33). Lost work days in our study
was in line with the reported studies both
from Turkey and Western world. The
superiority of our study was the
prospective design and face-to-face
evaluation. Prospective studies about the
impact of migraine in the literature are few
and most of them did not have a follow-up
period and face-to-face doctor evaluations.
Instead they were carried out by telephone,
mail questionnaires or e-mails asking

Lost work days (absenteeism) and reduced
productivity
decreased
significantly.
Lofland et al reported a similar effect of
preventive treatment with topiramate at a
fixed dosage on total lost productivity,
absenteeism
and
presenteeism(26).
Decrement in days with reduced
productvity was much more striking
compared to lost work days (93.7% to
73.7%).
A
similar
reduction
in
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similar study done by D'Amico et al pretreatment analgesic use decreased from
7.4/month to 4.4/month after treatment(3).

presenteeism was reported by Lofland et
al(26). In most cases migraineurs are
reluctant to take the day off when they
have headache(17). Therefore, the impact of
preventive
treatment
on
reduced
productivity was more pronounced. On the
other hand Schrader et al found no
significant effect of preventive treatment
with lisinopril on lost work days(31).

There are a number of superiorities of our
study. Three months of prospective
screening period was long enough to
estimate the true frequency of migraine
attacks and to evaluate the real impact of
treatment. Retrospective questionning of
the migraine frequency might result in
lower or higher frequency than real which
might also result in difficulty in estimating
the real impact of treatment. The close
follow-up and face-to-face evaluation of
the subjects yielded a 100% follow-up rate
and there was no drop-outs. As these
subjects were not seeking medical help and
recruited after a screening test, this study
might give us an idea about the impact of
migraine treatment on the general working
population.

Direct cost composed less than 30% of
total cost of a patient in many studies
reported in the literature(1,2,28). In our study,
the direct cost increased significantly in the
treatment phase compared to screening
phase as expected. Because, during the
screening phase only ED admittance and
acute symptomatic drug costs made the
total direct cost. During the treatment
phase physician visits, drug and
investigation costs and ED admittance all
made the direct cost. And one should
remember that investigations were onetime cost increasing factor.

There are also some disadvantages of this
study. The study population was small and
the results can not be generalized. We can
not rule out the placebo effect. However,
one can understand the ethical and legal
problems when using placebo in such a
long study.

One of the striking results of our study was
that the treatment of migraine showed
significant efficacy even in the first month
of treatment in some variables. One might
think that this might be the result of a
placebo effect. However, Lofland et al
reported a similar result showing the
significant efficacy of topiramate starting
in the first month of the study compared to
placebo(26). All subjects was told to avoid
from trigger factors and to use acute
symptomatic treatment in the early phase
of an attack when the pain was still mild.
These two factors might be the reason for
such an early reduction in headache
variables and productivity loss.

As a conclusion, management and
treatment of migraine reduces economic
burden
significantly.
Considering
enormous amount of lost economical
resources, benefits of migraine treatment
would pay back what would be spend for
the education of physicians and patients
and for increasing the awareness of the
society about migraine.

As expected, the reduction in lost days and
reduced effectivity resulted from the
decreased headache days/month, headache
hours/month, headache attacks/month and
headache severity.
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Necdet Karlı
E-mail: nkarli@yahoo.com

The number of analgesics used during
attacks in the screening and treatment
phases were 5.9 and 2/month respectively.
This shows that appropriate management
would also prevent analgesics overuse. In a
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