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Abstract
Background: Disability imposed by headache disorders constitutes an expressive economic burden, mostly from
indirect costs due to absenteeism and presenteeism.
Objective: To estimate indirect costs from absenteeism and presenteeism due to headache disorders in Brazil.
Methods: In a secondary, descriptive analysis of two nationwide databases, we estimated indirect costs based on
headache-related disability and socioeconomic data.
Results: In the first database analyzed (n ¼ 3838), 12.8% of the employed population with headache disorders missed at
least 1 day of work in the last 3 months (mean, 95% CI ¼ 4.2 days [3.7–4.6]). Based on the prevalence of headache
disorders, days lost due to headaches and income data, R$ 40.4 billion (Int$ 20 billion) are lost due to headache-related
absenteeism annually. For presenteeism, 26.2% of the employed population with headache disorders worked at least
1 day in the last 3 months with 50% reduced productivity (mean, 95% CI ¼ 5.7 days [5.3–6.2]), amounting to
R$ 27.3 billion (Int$ 13.5 billion) of financial loss annually. In the other database analysed (n ¼ 205,546), 14,052 (6.8%)
respondents missed work/school or household duties in the past 2 weeks due to some disease. Of these, 4.7% attributed
their days lost to headaches disorders in the economically active population, which ranked 4th as main cause of days lost
due to disease, among 23 common diseases.
Conclusions: The economic burden of headache disorders in Brazil, mostly due to migraine (55.4%), may cost up to
R$ 67.6 billion (Int$ 33.5 billion) annually, and headache disorders represent a leading cause of absenteeism due to
disease.
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Introduction
Headache disorders constitute a leading cause of
disability in the world (1,2), in particular primary headaches such as migraine and tension-type headaches (3).
Because these primary headaches are common neurologic disorders (4,5), they represent major complaints at
consultations in primary care worldwide (2,6).
Owing to the personal suﬀering and impact on quality of life due to disability, many studies have focused
on the socioeconomic impact of headache disorders,
including the indirect costs attributed to workdays
lost (absenteeism) or days working with reduced productivity (presenteeism) (4,7–13). The headaches disorders-related indirect costs in the United States (8),
Europe (12) and China (7), amount to US$ 13.3 billion
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(from migraine only), E 173 billion, and nearly US$ 82
billion, respectively. In these studies, indirect costs are
unanimously the largest share of the total ﬁnancial
burden (7,8,12). A review on the indirect costs of
migraine has shown that presenteeism may represent
up to 89% of the total costs (14) and this headache
subtype apportions the largest share of direct and indirect cost among all headache disorders (7,12).
In Brazil, the 1-year prevalence of migraine and tension-type headache is 15.2% (15) and 13% (16),
respectively. Headache disorders may account for up
to 10% of primary care consultations (17); 52% of
these headaches are primary headaches (18). Migraine
alone represents 45.1% of all headache-related complaints in the Brazilian public health system (18). In
fact, the costs with care and treatment of migraine in
the Brazilian public health system have been estimated
at around US$ 140 million annually (19). However, no
study has yet estimated the indirect costs from absenteeism or presenteeism due to headache disorders in
Brazil.
Therefore, we aimed at estimating the indirect economic burden of headaches disorders in Brazil. We
explored the data from two representative samples of
the Brazilian population, retrieved from the databases
of two nationwide surveys.
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IBGE). In this survey, 81,167 households composed
the sample, without inclusion criteria for age. The proportions of loss and non-response were 20.8% and
8.1%, respectively. Complete data were collected in
64,348 households, with 205,546 people interviewed
using a door-to-door methodology (21). For diseaserelated disability data, participants answered the two
following questions: ‘‘On how many days in the last
2 weeks could you not go to work, school or do your
household duties due to disease?’’ and ‘‘Which was the
main disease that prevented you of doing your habitual
activities in the last 2 weeks?’’. Under the latter
question, there followed a formal list with 23
common diseases and a blank space for ‘‘Other diseases’’. In the formal list, there was an option for
‘‘Headaches or Migraine’’.
Both surveys’ samples were geographically representative of the Brazilian population and used sampling
processes to match the Brazilian Census sample for
age, gender, household income, and region (15,16,22).
Brieﬂy, the PNS survey adopted cluster sampling with a
three-step stratiﬁcation process to identify Censusbased household unity areas (22), while BHES adopted
quota sampling based on a database of households with
a ﬁxed telephone (15,16).

Indirect costs estimates
Methods
This is a secondary analysis of the databases of two
nationwide surveys. The ﬁrst was the Brazilian headache epidemiologic study (BHES), which was conducted through telephone interviews in 2007 by a
multicentre research group (15,16). This survey covered
8168 households and included people aged between
18 and 79 years. The proportion of non-response was
51.1%. For 227 interviews, the questionnaires
were not completed, but the questionnaires were
completed by 3848 people. Headache disability
data were obtained from the migraine disability assessment score questionnaire (MIDAS) (20). Absenteeism
and presenteeism were estimated based on the two following headache-related questions regarding workdays
lost and productivity: ‘‘On how many days in the last
3 months could you not go to work or school because
of your headaches?’’ and ‘‘On how many days in the
last 3 months could you do less than half your usual
amount in your job or schoolwork because of your
headaches?’’.
The second survey consists of an open-data national
health database (Pesquisa Nacional de Saúde, PNS)
(21), conducted in 2013 by the Ministry of Health in
conjunction with the Oswaldo Cruz Foundation and
the Brazilian Institute of Geography and Statistics
(Instituto Brasileiro de Geograﬁa e Estatı́sticas,

For annual headache-related cost estimates, we
adopted the human capital method (23). Costs estimates were calculated as Brazilian Reais (BRL) and
then converted into International dollars (Int$), considering the purchasing power parity (PPP) values for
2018 (1 Int$ ¼ 2.029 BRL) (24). Indirect costs were calculated only from the BHES database (15,16).
A cost estimate formula is given as follows:
Estimate costs ¼ P  W  In
where P ¼ prevalence of each headache subtype
retrieved from the BHES database (15,16); W ¼
number of mean workdays lost, or working with
reduced productivity, retrieved from the MIDAS questionnaire and projected to per-year values; In ¼ mean
income, calculated as per day wage, according to the
Brazilian mean income ($944.4 BRL), which considers
the mean wages from all professions, according to the
IBGE, weighted by the economically active population,
obtained from the 2007 National Household Sample
Survey; that is, 55.2% of the population in 2007
(or 105.48 million) (25). Mean monthly per capita
income data was divided by the usual number of workdays (22 days) to obtain person-day estimates. For
reduced productivity data, we computed 50% of perday wage values.
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Statistics
This study employed a descriptive analysis of population-based data; thus, data are reported as proportion
(percentage) or mean with 95% conﬁdence interval
(95% CI). Data analyses and graphs were performed
by MicrosoftÕ Oﬃce Excel Plus 2013 software
(MicrosoftÕ , Washington, USA).

Results
Table 1 summarizes sociodemographic characteristics
of the headache population sample in both surveys.
In the BHES survey, 2970 out of 3848 (77.1%) respondents presented with headaches in the last year.
Regarding disability data, 1307 respondents completed
the MIDAS questionnaire. Of these, 277 persons lost
at least 1 day of work/school, while 518 persons
worked/studied with 50% reduced productivity at
least 1 day in the last 3 months due to headaches.
Figure 1 shows the distribution of days lost (a) or
worked/studied/performed with reduced productivity
(b) by sex, employment status and age. Sixty-eight percent (858/1268) of all days lost, and 71% (2175/3058) of
all days with 50% reduced productivity were from
women.

Eighty-one percent of all workdays lost were due to
migraine or probable migraine (Figure 2). Two hundred respondents were employed (12.8% of the
employed population with headache). In this employed
headache population sample, the mean (95% CI) days
missed at work in the last 3 months was 4.2 (3.7–4.6), or
3.6 (3.1–4.1) for men and 4.7 (3.9–5.6) for women. For
reduced productivity data, 411 respondents were
employed (26.2% of the employed population with
headache). The mean (95% CI) days worked with
50% reduced productivity in the last 3 months was
5.7 (5.3–6.2) in the employed headache population
sample, or 4.6 (4.1–5.1) for men, and 5.9 (5.2–6.6) for
women.
The prevalence of headaches and the proportion of
disabled population in the economically active population of the BHES survey is shown in Table 2. Projecting
these data to annual estimates, assuming that 53.2% of
the Brazilian workforce population (56.1 million) miss
on average 16.8 workdays/year, therefore 942.7 million
person-days/year are lost due to primary headaches.
Considering the income data, a total of R$ 40.4 billion,
or Int$ 20.0 billion, are lost annually from absenteeism
due to headaches, with a per-person annual cost of
R$ 721 (Int$ 355.3). For the reduced productivity

Table 1. Sociodemographic data of the headache population samples from the two nationwide surveys.
Surveys
Brazilian Headache
Epidemiologic Study –
BHES, 2007 (n ¼ 2790)
Age (mean years, 95% CI)
Sex, n (%)
Women
Men
Household income (Mean R$, 95% CI)
Education, n (%)
Illiterate
Elementary
High school
Superior
Employment status, n (%)
Employed
Non-working*
Marital status, n (%)
Married
Divorced/separated
Widowed
Single
*Unemployed, retired, student, voluntary job, or disabled.

42.4 (41.9–42.9)
1870 (67%)
920 (33%)
2349.4 (2299.4–2399.5)
31
630
1361
767

(1.1)
(22.6)
(48.8)
(27.5)

IBGE’s/Ministry of Health’s
National Health Survey –
PNS, 2013 (n ¼ 737)
33.5 (32.5–34.6)
509 (69%)
228 (31%)
1081.2 (1000.2–1162.1)
281
221
169
54

(38.1)
(29.9)
(22.9)
(7.3)

1564 (56.1)
1226 (43.9)

327 (44.4)
610 (55.6)

1587
210
153
838

211
431
32
63

(56.9)
(7.5)
(5.5)
(30)

(28.6)
(58.4)
(4.3)
(8.5)
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Figure 1. Histogram (absolute values) of days lost (a) or days worked with 50% reduced productivity (b) due to headaches in the
last 3 months by age, sex, and employment status from BHES survey.

(a)

Migraine/probable migraine (n = 929)

2.7
18.0

Tension-type headache (n = 640)
Probable migraine and tension-type
headache (n = 459)
Other headaches (n = 146)

7.3

72.0

Migraine/probable migraine (n = 721)
(b)
Tension-type headache (n = 545)

22.7

Probable migraine and tension-type
headache (n = 790)

35.0

Other headaches (n = 1120)

17.2

25.0

Figure 2. Distribution of headaches subtypes (as %) contributing to days lost (a) or days lived with 50% reduced productivity (b) in
the last 3 months (BHES survey).
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Table 2. Prevalence of primary headaches disorders, estimated disabled population, and indirect costs*.

Migraine
Probable migraine
TTH
Probable TTH
All

Headache disorders
prevalence (%)

Estimated
headache
population (n)

Prevalence of
disabled population –
MIDAS 10 (%)y

Estimated disabled
population (n)

Estimated total
indirect costs
(Int$ billion)

15.2
14.3
13.0
10.7
53.2

16,032,960
15,083,640
13,712,400
11,286,360
56,115,360

4.4
2.9
0.7
0.6
8.0

4,687,390
3,124,927
712,702
632,880
8,525,020

9.5
9.1
8.2
6.7
33.5

*Based on BHES database (15,16); population and costs estimates were based on the economically active population in 2007, or 105.48 million (25).
yMigraine Disability Assessment Score (MIDAS); disabled population was defined as MIDAS 10. This impact threshold includes persons with
moderate-to-severely impacted health defined by a headache frequency 3 attacks/month, and who are thus eligible for migraine prevention treatment
(31); Int$: International Dollar in 2018 (24).
TTH: Tension-type headache.

Population with primary headaches
in Brazil (million)

17.0
3.8

5.7

15.0
5.4
13.0
11.0

3.7
3.3

4.9

4.0

2.7

9.0
7.0
5.0
150.0

200.0

250.0

300.0

350.0

Person-days/year (million)
Migraine (workdays lost)

Probable migraine (workdays lost)

TTH (workdays lost)

Probable TTH (workdays lost)

Migraine (50%↓productivity)

Probable migraine (50%↓productivity)

TTH (50%↓productivity)

Probable TTH (50%↓productivity)

Figure 3. Annual costs, population with primary headache, and person-days lost estimates from absenteeism (workdays lost) and
presenteeism (50% reduced productivity) due to headaches disorders in the economically active population of Brazil*.
*Numbers inside the bubbles are expressed as billions of International dollars (Int$), considering the purchasing power parity (PPP)
values for 2018 (1 Int$ ¼ 2.029 BRL) (24). Estimates from the BHES survey (15,16). TTH: Tension-type headache.

data, the annual costs estimate totalled R$ 27.2 billion
(Int$ 13.5 billion), with 1.27 billion person-days/year
performed with 50% reduced productivity due to headaches, and per-person annual cost ¼ R$ 484.8 (Int$
240.0). Thus, primary headache disorders constitute a
toll of R$ 67.6 billion (Int$ 33.5 billion) to the Brazilian
workforce. Migraine (including probable migraine) represented the majority of the total amount, or R$ 37.5
billion (Int$ 18.6 billion), with R$ 22.4 billion (Int$ 11.1
billion) lost from absenteeism and R$ 15.1 billion
(Int$ 7.5 billion) from presenteeism. Figure 3 summarizes the economic burden of primary headache
disorders due to absenteeism/presenteeism in Brazil.
In the PNS survey, from 205,546 persons interviewed, 14,052 respondents (i.e. 6.8% of the

population) reported to be unable to work/study or
do household duties at least 1 day in the last 2 weeks
due to disease or another health-related condition. Of
these, 737 (5.2%) persons attributed to ‘‘Headaches or
Migraines’’ their days of habitual activities lost. Fiftyﬁve percent (1294/2348) of all days lost due to headaches were from women. Among the economically
active population (n ¼ 572), headache and migraine
ranked fourth amidst the main causes of days lost
due to disease (Figure 4). Figure 5 shows the distribution of days lost by sex, employment status and age.
The mean (95% CI) days lost in the last 2 weeks was 3.9
(3.6–4.2), or 3.7 (3.3–4.2) for men, and 4.0 (3.6–4.3) for
women. An annual projection of mean days lost in this
subsample equals 93.6 days.
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Figure 4. Main causes of days of habitual activities lost (work, school or household duties) due to disease in the workforce of Brazil,
from 2013 PNS survey.
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Figure 5. Histogram (absolute values) of days lost due to headaches in the past 2 weeks by age, sex, and employment status from
2013 PNS survey.
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Discussion
In this study, we estimated the indirect costs from
absenteeism and presenteeism due to headache disorders in the workforce of the Brazilian population
by analyzing two nationwide databases. The main ﬁndings of this study are that headache disorders represent
an enormous ﬁnancial toll to society in Brazil, totaling
R$ 67.6 billion (Int$ 33.5.0 billion) lost from absenteeism and presenteeism annually, and constitute the
fourth most common cause for missing work, school
or household duties due to disease. Migraine-related
costs amounted to Int$ 18.6 billion, the largest share
among headache disorders, and mostly from absenteeism (nearly 60%). Our data corroborate data from
other nationwide surveys across the globe with regard
to migraine generating the highest absenteeism rates
among all headache disorders, but contrast with data
on presenteeism, as most studies indicate it has the
largest share of total indirect costs (7,12,14,26,27).
One explanation for this discrepant data may be that
our calculations were based on prevalence data, rather
than on the proportion of days lost/worked
with reduced productivity in the MIDAS responders’
sample.
Regarding per-person cost, it is diﬃcult to compare
the results found here (Int$ 355/year) with others due to
diﬀerences in the economic aspects of countries where
the studies took place, and further analyses with
detailed socioeconomic parameters from each country
are needed. Yet, our estimates are lower than those
from US (around US$ 371–941) (8,9,26) and Europe
(E1222) (12), which may reﬂect the lower mean
income and high Gini index in Brazil (0.528 in 2007)
(25). Further analyses are needed to evaluate the relative socioeconomic impact locally at each country/
region based on these values. Our study adds data on
TTH cost estimates. Few studies have estimated costs
from TTH. The Eurolight study estimated around
E278 per person per year from indirect costs in
Europe due to TTH, while a nationwide survey in
China estimated a loss of 33.6 billion (around 40% of
total indirect costs) from this headache subtype yearly.
Studies aiming at estimating indirect costs from
absenteeism/presenteeism due to headaches, albeit
mostly only regarding migraine, have adopted selfreport surveys, or extracting data directly from administrative records, with prevalence data being used to
extrapolate to the general population (‘‘bottom-up
approach’’) (7,9–12,26–28). These diﬀerences in methods have yielded a large variation in absenteeism and
presenteeism rates across studies, and hence in indirect
costs estimates. Early studies on this topic (again
mostly regarding migraine) have shown absenteeism
rates range from as low as 0.8 to as high as 74 workdays
lost/year in North America (8,9,11,29). Data from
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nationwide surveys conducted in large populations
such as in China (7) and Europe (30) have shown headache-related absenteeism rates of 12 and 55.2 days/year,
respectively. For presenteeism, data from US (as for
migraine) (8) and China (7) found rates as high as
70 and 65.6 days/year, respectively. Thus, our average
number of days lost (16.8) or worked with reduced
productivity (22.8) agree with other studies.
In agreement with the data from the PNS survey
analyzed here, which ranked headaches and migraine
fourth as the main cause of days lost due to disease,
Goetzel et al. (26) found headaches/migraine to be a
major cause of workdays/productive time lost in a
large sample of employees from a medical database
and nationwide survey. Still in their study, headaches/
migraine indirect cost from absenteeism/presenteeism
constituted 89% of the total cost (26). Also, direct
costs from migraine in primary care in the Brazilian
health system have been estimated at around
US$ 140 million (19), which represent much less than
the indirect costs found here.
We employed an amply used approach (the human
capital method) for estimating indirect costs. Yet, many
factors from our approach may have led to either overestimation or underestimation of the data. For example, there could be an overestimation resulting from our
assumption that all disability-related data were due
exclusively to workdays lost or worked with reduced
productivity. Moreover, we assumed that the mean
days lost/worked with reduced productivity could be
extended to the headache population. A more conservative estimate would use only the proportion of disabled people according to the MIDAS 10 criterion for
each headache subtype (31). On the other hand, as discussed in an early review on the topic (11), these surveys
do not estimate costs from job loss/retirement due to
headache disorders. For example, a study with underserved women showed a nearly twofold higher risk of
job loss due to health conditions in women with
migraine compared to women with no migraine (33).
It is well known that primary headache prevalence
peaks in people’s most productive years; that is, around
the 30s–40s decades of life (2,4,15,16,31). Recent data
from the Global Burden of Diseases study found that
migraine and tension-type headache-related disability
(measured as years lived with disease, YLD) peaks
between 35–39 years (3). Migraine and tension-type
headache amounted to 45.1 million and 7.2 million
YLDs, respectively, and among women aged between
15–50 years, these primary headaches represented
11.3% of all YLDs in this age and sex group.
Accordingly, we observed a similar pattern in the
number of days lost from employed women
(Figures 1(a)–(b) and 5), with an exception for
employed men in the BHES survey (Figure 1(a)),
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which exhibited a later age peak for absenteeism rate.
Possibly, an increased proportion of secondary headaches due to cardiovascular diseases (e.g. hypertension
and stroke) in this age group may explain this ﬁnding.
Overall, these data concur with other data on prevalence by age range, and hence indirect costs from absenteeism/presenteeism (7,12,14,26–29), and stress the fact
that headache disorders, led by migraine, are still an
overlooked socioeconomic burden to societies, aﬀecting
the worldwide population in its most productive years.
The data here have implications for public health
politics. Despite some headache disorders being highly
prevalent in Brazil (15,16), no resource from the
budget of the Brazilian public health system (around
R$ 130 billion) has been allocated to any action or
program focused on reducing their socioeconomic
impact. Thus, the ﬁndings of this study should be
used to justify the allocation of ﬁnancial resources to
further study the burden of headache disorders, as well
as to implement prevention and management interventions delivered by the public health system, to tailor
speciﬁc workplace health promotion programs, and

promote disease advocacy campaigns in order to minimize the personal and societal economic burden of
headache disorders.
Our analyses here are limited by methodological
biases inherent to the surveys, such as recall bias and
the fact that work impact data were not set as primary
outcomes in both surveys. The strength of this study is
that it explored the only nationwide samples available
to date with information about headache disorders and
job status in Brazil. In the case of the PNS survey, it
comprises the largest and most comprehensive health
survey ever conducted in Brazil. Future studies should
be structured to focus on retrieving data from larger
samples and directly from administrative records of
workdays lost, sickness leave and/or workers’ compensation for an accurate estimate of the entire ﬁnancial
impact of headache disorders in Brazil.
In summary, headache disorders constitute a leading
cause of absenteeism/presenteeism in Brazil, and generate a large economic burden. More studies are needed
to provide updated data on prevalence and the socioeconomic impact of headache disorders in Brazil.

Public health relevance
. Headache disorders rank fourth as cause of days lost due to disease in the workforce of Brazil.
. People with headaches disorders can miss up to 3 months per year from work, school, or household duties.
. The indirect cost of primary headache disorders in Brazil total R$ 67.6 billion (Int$ 33.5 billion) annually.
Acknowledgements

References

We are thankful to Associação Brasileira de Cefaleia em
Salvas e Enxaqueca for supporting this study. We also appreciate Alexander Itria for his guidance on the socioeconomic
analyses of indirect costs.

1. GBD 2015 Neurological Disorders Collaborator Group.
Global, regional, and national burden of neurological disorders during 1990–2015: A systematic analysis for the
Global Burden of Disease Study 2015. Lancet Neurol
2017; 11: 877–897.
2. World Health Organization and Lifting The Burden. Atlas
of headache disorders and resources in the world 2011.
Geneva: WHO, 2011, p. 72.
3. GBD 2016 Headache Collaborators. Global, regional, and
national burden of migraine and tension-type headache,
1990–2016: A systematic analysis for the Global Burden
of Disease Study 2016. Lancet Neurol 2018; 17: 954–976.
4. Robbins MS and Lipton RB. The epidemiology of primary
headache disorders. Seminars in Neurology 2010; 30: 107–119.
5. Woldeamanuel Y and Cowan R. Migraine affects 1 in 10
people worldwide featuring recent rise: A systematic review
and meta-analysis of community-based studies involving
6 million participants. J Neurol Sci 2017; 372: 307–315.
6. Stovner LJ, Hagen K, Jensen R, et al. The global burden
of headache: A documentation of headache prevalence and
disability worldwide. Cephalalgia 2007; 27: 193–210.
7. Yu S, Liu R, Zhao G, et al. The prevalence and burden of
primary headaches in China: A population-based door-todoor survey. Headache 2012; 52: 582–591.

Declaration of conflicting interests
The authors declared no potential conﬂicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding
The authors disclosed receipt of the following ﬁnancial support for the research, authorship, and/or publication of this
article: This study was funded by the Associação Brasileira de
Cefaleia em Salvas e Enxaqueca – ABRACES.

ORCID iDs
Arão Belitardo Oliveira
https://orcid.org/0000-0001-64080634
Pedro Sampaio Rocha-Filho
https://orcid.org/0000-00015725-2637
Mario FP Peres
https://orcid.org/0000-0002-0068-1905

Oliveira et al.
8. Hu XH, Markson LE, Lipton RB, et al. Burden of
migraine in the United States. Disability and economic
costs. Arch Intern Med 1999; 159: 813–818.
9. Hazard E, Munakata J, Bigal M, et al. The burden of
migraine in the United States: Current and emerging perspectives on disease management and economic analysis.
Value Health 2009; 12: 55–64.
10. Edmeads J and Mackell JA. The economic impact of
migraine: An analysis of direct and indirect costs.
Headache 2002; 42: 501–509.
11. Ferrari MD. The economic burden of migraine to society.
Pharmacoeconomics 1998; 13: 667–676.
12. Linde M, Gustavsson A, Stovner LJ, et al. The cost of
headache disorders in Europe: the Eurolight project.
European Journal of Neurology 2012; 19: 703–711.
13. Lipton RB, Stewart WF and Korfj MV. The Burden of
Migraine
A
Review
of
Cost
to
Society.
PharmacoEconomics 1994; 6: 215–221.
14. Schultz AB, Chen C and Edington DW. The cost and
impact of health conditions on presenteeism to employers: A review of the literature. Pharmacoeconomics 2009;
27: 365–378.
15. Queiroz LP, Peres M, Piovesan E, et al. A nationwide
population-based study of migraine in Brazil.
Cephalalgia 2009; 29: 642–649.
16. Queiroz LP, Peres MFP, Piovesan EJ, et al. A nationwide
population-based study of tension-type headache in
Brazil. Headache 2008; 49: 71–78.
17. de Torres RCS, Marques KS, de Leal KNR, et al. Main
reasons for medical consultations in family healthcare
units in the city of Recife, Brazil: A cross-sectional
study. Sao Paulo Med J 2015; 133: 367–370.
18. Bigal ME, Bordini CA and Speciali JG. Etiology and
distribution of headaches in two Brazilian primary care
units. Headache 2000; 40: 241–247.
19. Bigal ME, Rapoport AM, Bordini CA, et al. Burden of
Migraine in Brazil: Estimate of Cost of Migraine to the
Public Health System and an Analytical Study of the
Cost-Effectiveness of a Stratified Model of Care.
Headache 2003; 43: 742–754.
20. Stewart WF, Lipton RB, Kolodner KB, et al. Validity of
the Migraine Disability Assessment (MIDAS) score in
comparison to a diary-based measure in a population
sample of migraine sufferers. Pain 2000; 88: 41–52.

9
21. Instituto Brasileiro de Geografia e Estatı́stica – IBGE.
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