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Objective.—To describe the relationship between mood/anxiety disorders and migraine headaches emphasizing the
frequency of episodes based in a cross-sectional analysis in the Brazilian Longitudinal Study of Adult Health.

Background.—It has been suggested that frequency of migraine headaches can be directly associated with the presence of
psychiatric disorders.

Methods.—Migraine headaches (International Headache Society criteria) was classified as <1×/month, 1×/month-1×/week,
2-6×/week, and daily. Psychiatric disorders using the Clinical Interview Schedule – Revised were classified in 6 categories:
common mental (CMD), major depressive (MDD), generalized anxiety (GAD), panic, obsessive-compulsive (OCD), and
mixed anxiety and depressive (MADD) disorders. We performed multivariate logistic models adjusted for age, race, education,
marital status, income, and use of selective serotonin reuptake inhibitors.

Results.—In our sample, 1261 presented definite migraine and 10,531 without migraine headaches (reference). Our main
result was an increase in the strength of association between migraine and MDD as frequency of migraine increased for all
sample: odds ratio of 2.14 (95% confidence interval [CI] 1.33-3.43) for <1 episode of migraine/month to 6.94 (95% CI
4.20-11.49) for daily headaches for all sample. Significant associations with migraine were also found for GAD, OCD, MADD,
and CMD for total sample: MDD, GAD, OCD, MADD, and CMD for women, and MADD and CMD for men. Among men
with daily migraine complaint, we found a significant association between migraine and OCD after correction for multiple
comparisons (odds ratio 29.86 [95% CI 4.66-191.43]). Analyzing probable and definite migraine cases together, we replicated
the findings in a lower magnitude.

Conclusions.—The increase in migraine frequency was associated with progressively higher frequencies of having mood/
anxiety disorders in all samples suggesting for some psychiatric disorders a likely dose-response effect especially for women.
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Abbreviations: CI confidence interval, CIS-R Clinical Interview Schedule – Revised, CMD common mental disorder, ELSA-
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Background.—It has been suggested that mood dis-
orders and anxiety are approximately 2-3 times more
prevalent in migraineurs compared with general
population.1-4 Longitudinal studies have demon-
strated a causal relationship between mood and
anxiety disorders and migraine with differing results.5-7

Breslau et al found a bidirectional relationship
between major depression and migraine.5 A retrospec-
tive cohort study described migraine association with
later development of major depressive episodes but
did not provide strong causal evidence in the other
direction.6 In the Baltimore study, there were no asso-
ciations between previous history of affective disor-
ders and incident migraine headaches.7 Besides that,
some individuals with mood disorders are more likely
to have worsening prognosis as seen in the progression
from episodic migraine to chronic migraine.8 It has
been suggested that an increase of migraine frequency
is directly associated to an increase in the risk of having
mood/anxiety disorders and anxiety. According to
Ashina et al, individuals with moderate, moderately
severe, and severe depression presented a progressive
increase in the frequency of chronic migraine com-
pared with those with no or mild depression.8

Objectives.—Thus, our aim was to describe the
relationship between mood/anxiety disorders and
migraine headaches emphasizing the frequency of
episodes based on the baseline data of the Brazilian
Longitudinal Study of Adult Health (ELSA-Brasil).
The ELSA-Brasil, a prospective cohort of 15,105 civil
servants including both men and women aged
35-74 years, is a very unique opportunity to explore
associations between migraine, mood, and anxiety
disorders using variables accrued by standardized
tools applied at baseline.

METHODS
Study Design, Settings, and Participants.—This is a

cross-sectional analysis using data from the baseline

of ELSA-Brasil, an ongoing prospective multicenter
study involving 6 sites in 3 macroregions of Brazil
(Northeast, Southeast, and the South). Baseline
assessment occurred from 2008 to 2010, and it was
designed to investigate factors associated to the
development and progression of cardiovascular dis-
eases and diabetes. All active or retired employees of
the 6 institutions aged 35-74 years were eligible for
the study. Exclusion criteria were current or recent
(<4 months prior to the first interview) pregnancy,
intention to quit working at the institution in the near
future, severe cognitive or communication impair-
ment, and, if retired, residence outside of a study cen-
ter’s corresponding metropolitan area. The sample
size estimation was based on the main study out-
comes – type 2 diabetes and myocardial infarction.
Further details of cohort are described elsewhere.9

Approvals from all Institutional Review Boards were
guaranteed.

Outcomes.—Migraine Definition.—All partici-
pants who answered “yes” to the question “In the last
12 months, did you have a headache?” at the ELSA-
Brasil baseline evaluation were invited to answer a
detailed headache questionnaire based on the Inter-
national Headache Society criteria (IHS-2004).10 This
questionnaire was validated in Brazil,11 and has been
used in previous studies.12,13

Briefly, this questionnaire investigates pain fre-
quency, duration, quality, location, intensity, trigger-
ing, and accompanying symptoms, such as nausea or
vomiting, and the presence of aura. Based on this
questionnaire, we classified participants as having
definite migraine if they fulfilled criteria for IHS
codes 1.1 (migraine without aura) or 1.2 (migraine
with aura). Regarding the frequency of migraine
attacks, we classified participants according to 4 levels
of episode frequency: less than once per month, 1 per
month to 1 per week, 2-6 per week, and daily. We
classified individuals who answered “yes” to the
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question about headache but did not fulfill criteria for
migraine and individuals who answered “no” to the
question about headache as non-migraine subgroup,
and they were the reference group for all analyses.

Mood/Anxiety Disorders Definition.—Psychiatric
disorders were investigated by an adapted Brazilian-
Portuguese version of the Clinical Interview Schedule
– Revised (CIS-R) applied by trained interviewers.14

The CIS-R is a structured interview for measurement
and diagnosis of non-psychotic psychiatric morbidity
in community. It was developed by Lewis et al15 spe-
cifically to be used in community and primary care, by
being a short and straightforward questionnaire.
Importantly, lay interviewers are as reliable as psy-
chiatrist in using CIS-R for performing mental diag-
nosis, being a suitable instrument to be used in
epidemiological studies.

The complete CIS-R version includes 14 sections
covering symptoms of depression and anxiety: obses-
sions, compulsions, panic, phobias, anxiety, worry,
worry about physical health, depression, depressive
ideas, irritability, fatigue, concentration, sleep, and
somatic symptoms.15 The CIS-R also yields Interna-
tional Classification of Diseases (ICD-10) diagnoses.
The relevant symptoms reported by the participant
are grouped to form ICD-10 diagnoses. Here, we
investigated the association between migraine head-
ache and psychiatric morbidity separate as follow:
major depressive disorder (MDD, F32.xx), general
anxiety disorder (GAD, F41.1), panic disorder
(F41.0), obsessive-compulsive disorder (OCD, F42),
and mixed anxiety and depressive disorder (MADD,
F41.2) in participants with symptoms of anxiety and
depression that did not fulfill isolated criteria for
MDD or GADs. CIS-R can also be computed as a
score with a range from 0 to 57. People are classified
as having common mental disorders (CMDs) if they
present a score ≥12.

Statistics.—All main analyses were done using
definite migraine. Baseline characteristics were
described according to headache frequency (less than
once per month, 1 per month to 1 per week, 2-6 per
week and daily) using the chi-square test for categori-
cal variables and analysis of variance with post-hoc
test of Bonferroni for continuous variables whenever
applicable. We also calculated odds ratios (ORs) for

the association of migraine with MDD, GADs, panic
disorders, OCDs, MADD, and CMDs using the non-
migraine headache subgroup as reference. Non-
migraine headache subgroups included people with
no headache and people with non-migraine head-
aches. We performed crude and multivariate multino-
mial logistic regression analyses adjusted by age,
gender, race, educational level, marital status, family
income, and use of selective serotonin reuptake
inhibitors.

We ran gender interaction analysis in adjusted
multinomial logistic models. Because this is a second-
ary analysis, which includes many different regres-
sions, we have chosen Bonferroni correction to adjust
P values for multiple comparisons. We also repeat all
the analyses grouping together definite and probable
migraine (all IHS criteria but 1) using non-migraine
group as the reference and changing reference group
only to people with no headache. Because it is
expected that there is a higher frequency of definite
migraine and of all psychiatric disorders in women
compared with men, we performed all logistic models
stratified by gender.

For all analyses, P values less than .05 were also
considered as significant.The statistical analyses were
performed with the statistical software SPSS version
19.0 (IBM, Armonk, NY, USA).

RESULTS
In the present study, from the 15,105 participants,

177 were excluded from the analysis because of
missing information on the CIS-R or in the migraine
questionnaire. Of the 14,928, 4458 reported no head-
ache, 6073 non-migraine headaches, 3136 probable
migraine, and 1261 definite migraine. Frequency of
definite migraine headaches was 8.4% and of prob-
able migraine, 21.0%. All main analyses were based
on the comparison between non-migraine and defi-
nite migraine comprising in total 11,792 participants.

We observed the following frequencies of mental
disorders according to gender in participants with
migraine: 10.8% for women vs 6.3% for men (P = .11)
for MDD; 27.4% for women vs 18.9% for men
(P = .03) for generalized anxiety disorder; 6.2% for
women vs 5.7% for men (P = .007) for OCD; 21.3%
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for women vs 20.8% for men for MADD (P = .004);
and 53.9% for women vs 41.5% for men (P = .005) for
CMDs.

Baseline characteristics according to migraine
status are shown in Table 1. As expected, migraine
was more frequent among younger participants (≤54
years old) and females, and in the lower income cat-

egories regardless of migraine frequency. Overall,
daily migraine sufferers were more frequently single,
black (self-reported race), and had a family income
up to US$ 1284 per month (Table 1). Accordingly, an
increase in the migraine frequency was associated
with an increase in the frequency of mood/anxiety
disorders. Moreover, the frequency of participants

Table 1.—Baseline Characteristics of 11,792 Participants From the ELSA-Brasil Cohort, According to Frequency of Migraine
Headaches

Characteristics
No Migraine

Migraine Frequency

<1×/Month 1×/Month-1×/Week 2-6×/Week Daily
N = 10,531 N = 291 N = 573 N = 298 N = 99

Mean age (years) (±SD)
Age strata (%)

35-44 years 2099 (19.9%) 61 (21.0%) 190 (33.2%) 90 (30.2%) 23 (23.2%)
45-54 years 3884 (36.9%) 142 (48.8%) 285 (49.7%) 147 (49.3%) 38 (38.4%)
55-64 years 3167 (30.1%) 69 (23.7%) 88 (15.4%) 49 (16.4%) 35 (35.4%)
65-74 years 1381 (13.1%) 19 (6.5%) 10 (1.7%) 12 (4.0%) 3 (3%)

Gender (%)
Male 5769 (54.8%) 49 (16.8%) 68 (11.9%) 35 (11.7%) 7 (7.1%)
Female 4762 (45.2%) 242 (83.2%) 505 (88.1%) 263 (88.3%) 92 (92.9%)

Race (%)
White 5488 (52.8%) 129 (44.6%) 309 (53.9%) 153 (51.3%) 26 (26.3%)
Brown 2900 (27.9%) 84 (29.1%) 151 (26.4%) 82 (27.5%) 33 (33.3%)
Black 1631 (15.7%) 66 (22.8%) 92 (16.1%) 49 (16.4%) 36 (36.4%)

Other (Yellow or Indian) 379 (3.6%) 10 (3.5%) 17 (3.0%) 12 (4.0%) 3 (3%)
Years of education (%)

Bellow high school 1437 (13.6%) 35 (12.0%) 34 (5.9%) 31 (10.4%) 21 (21.2%)
High school 3450 (32.8%) 123 (42.3%) 209 (36.5%) 143 (48.0%) 61 (61.6%)
At least college 5644 (53.6%) 133 (45.7%) 330 (57.6%) 124 (41.6%) 17 (17.2%)

Marital status (%)
Single 3432 (32.6%) 122 (41.9%) 222 (38.7%) 117 (39.3%) 54 (54.5%)
Married 7099 (67.4%) 169 (58.1%) 351 (61.3%) 181 (60.7%) 45 (45.5%)

Family income (%)
≤USD 1284 2690 (25.7%) 91 (31.4%) 153 (26.7%) 101 (34.0%) 54 (54.5%)
USD 1285-3319 4485 (42.8%) 140 (48.3%) 271 (47.3%) 140 (47.1%) 37 (37.4%)
≥USD 3320 3310 (31.6%) 59 (20.3%) 149 (26.0%) 56 (18.9%) 8 (8.1%)

Psychiatric comorbidities† (%)
Major depressive disorder 259 (2.5%) 21 (7.2%) 45 (7.9%) 39 (13.1%) 24 (24.2%)
Panic disorder 83 (0.8%) 7 (2.4%) 6 (1.0%) 4 (1.3%) 3 (3.1%)
Generalized anxiety disorder 974 (9.3%) 68 (23.6%) 131 (23.1%) 92 (31.2%) 41 (41.8%)
Obsessive-compulsive disorder 140 (1.3%) 12 (4.1%) 32 (5.6%) 24 (8.1%) 9 (9.2%)
Mixed anxiety-depressive disorder 1061 (10.1%) 54 (18.6%) 116 (20.2%) 76 (25.5%) 22 (22.2%)
Common mental disorder 2027 (19.2%) 130 (44.7%) 267 (46.6%) 186 (62.4%) 77 (77.8%)

Number of psychiatric comorbidities (%)
None 8118 (77.8%) 148 (51.6%) 277 (48.9%) 102 (34.2%) 18 (18.4%)
1 350 (3.4%) 13 (4.5%) 31 (5.5%) 13 (4.4%) 6 (6.1%)
2 1751 (16.8%) 104 (36.2%) 218 (38.5%) 144 (48.3%) 55 (56.1%)
3 or more 210 (2.0%) 22 (7.7%) 40 (7.1%) 35 (11.9%) 19 (19.4%)

†Mood disorders and anxiety were assessed by the Clinical Interview Schedule – Revised (CIS-R).
P values were obtained from chi-square or analysis of variance test.
All P value <.01.
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with 1 or more mood/anxiety diagnoses increased
progressively as the frequency of migraine headaches
augment. (Table 1).

In the multivariate logistic regression analyses,
adjusted by age, gender, race, educational level,
marital status, and family income, the associations
between migraine and MDD, GAD, OCD, MADD,
or CMD remained statistically significant. OR point
estimates were, in general, higher with increasing
migraine frequency (Table 2), and for MDD, GAD,
and CMD, OR point estimates for daily migraine
were the highest.

We also reviewed and present here data accord-
ing to gender. For women (Table 3), with the excep-
tion for panic disorder, all other investigated
psychiatric conditions were associated with the
majority of migraine frequency strata. After
Bonferroni correction for multiple comparisons,
GAD and CMD (all strata), MDD (all but <1/month

stratum), and OCD and MADD (1/month to 1/week
and 2-6 days/week strata) remained statistically asso-
ciated to migraine. For men (Table 4), logistic regres-
sion results also showed significant associations
between migraine and all investigated psychiatric dis-
orders except for panic disorder, which could not be
calculated due to the small number of affected men.
Probably because of the small number of men with
migraine and psychiatric disorders in our study, most
associations were not statistically significant after
a Bonferroni correction. Only CMD (all strata
but daily), OCD (daily), and MADD (<1/month)
remained statistically associated with migraine.
Gender interaction analysis revealed non-significant
P values for interaction terms. Despite the higher OR
in men compared with women, based on the results of
interaction analysis, our data do not support the con-
clusion that OR in men are significantly higher than
those found for women.

Table 2.—ORs (95% CI) for Mood Disorders and Anxiety According Migraine Frequency in 11,792 Participants From the
ELSA-Brasil

Mood Disorders and
Anxiety

Migraine Frequency, OR (95% CI)

No Migraine <1×/Month 1×/Month-1×/Week 2-6×/Week Daily
N = 10,531 N = 291 N = 573 N = 298 N = 99

Major depressive disorder
Crude OR Reference (1.0) 3.08 (1.94-4.89) 3.38 (2.43-4.69) 5.97 (4.17-8.55) 12.69 (7.88-20.42)
Adjusted OR Reference (1.0) 2.14 (1.33-3.43) 2.42 (1.71-3.42)* 3.82 (2.61-5.57)* 6.94 (4.20-11.49)*

Generalized anxiety disorder
Crude OR Reference (1.0) 3.00 (2.27-3.97) 2.92 (2.38-3.59) 4.40 (3.41-5.68) 6.99 (4.65-10.49)
Adjusted OR Reference (1.0) 2.23 (1.67-2.98)* 2.20 (1.77-2.74)* 3.04 (2.32-3.97)* 4.04 (2.64-6.19)*

Panic disorder
Crude OR Reference (1.0) 3.12 (1.43-6.80) 1.34 (0.58-3.07) 1.72 (0.63-4.71) 3.98 (1.24-12.81)
Adjusted OR Reference (1.0) 2.62 (1.17-5.87) 1.41 (0.59-3.36) 1.51 (0.53-4.26) 2.08 (0.61-7.06)

Obsessive-compulsive disorder
Crude OR Reference (1.0) 3.19 (1.75-5.82) 4.40 (2.97-6.53) 6.52 (4.16-10.22) 7.50 (3.70-15.19)
Adjusted OR Reference (1.0) 2.44 (1.32-4.53) 3.52 (2.30-5.37)* 4.57 (2.82-7.43)* 4.16 (1.97-8.78)*

Mixed anxiety-depressive disorder
Crude OR Reference (1.0) 2.03 (1.50-2.75) 2.27 (1.83-2.80) 3.06 (2.34-3.99) 2.55 (1.58-4.11)
Adjusted OR Reference (1.0) 1.65 (1.22-2.25) 1.83 (1.46-2.29)* 2.43 (1.84-3.21)* 1.86 (1.14-3.03)

Common mental disorder
Crude OR Reference (1.0) 3.39 (2.68-4.29) 3.66 (3.08-4.34) 6.97 (5.48-8.85) 14.69 (9.12-23.66)
Adjusted OR Reference (1.0) 2.52 (1.97-3.22)* 2.75 (2.29-3.29)* 4.89 (3.81-6.28)* 8.80 (5.36-14.45)*

*These results persist significant after adjustment for multiple comparisons, P < .0001 except for daily frequency in OCD with a
P = .01.
All multivariate analyses were adjusted for age, gender, race, educational level, marital status, family income, and Selective
serotonin uptake inhibitor.
CI = confidence interval; OR = odds ratio; ELSA-Brasil = Brazilian Longitudinal Study of Adult Health.
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Finally, analyzing probable migraine together
with definite migraine cases, or restricting the refer-
ence group to individuals without any headache did
not significantly change the results.

DISCUSSION
Our findings revealed that mood/anxiety disor-

ders were positively associated to migraine diagnosis
in both genders, except for panic disorder. One or
more psychiatric comorbidities were almost 5 times
more frequent among daily migraineurs compared
with individuals with non-migraine headaches. In
most comparisons, ORs for investigated psychiatric
disorders were progressively higher as migraine fre-
quency increased suggesting a likely “dose-response”
effect for both genders.The inclusion of probable and
definite cases of migraine together in the analysis did
not change the results, but there was a decrease in the
magnitude of association.

Despite the higher frequencies of migraine and
mood/anxiety disorders among women compared
with men, we found that men presented with numeri-
cally higher ORs of having CMDs and OCD only for
daily frequency. Although the results of the interac-
tion regression models do not allow us to state this
with certainty, it might be possible that psychiatric
disorders could have a more important effect on men
compared with women, who have other gender-
specific factors associated to migraine as hormones
during menstrual cycle.This highlights the role of psy-
chiatric disorders in migraine among men.

Overall, previous studies that examined the rela-
tionship between migraine frequency and mood/
anxiety disorders; related ORs ranged from 2 to 3
among those individuals who had higher frequencies
of migraine episodes.16-18 However, most of these
analyses did not perform separate analyses for
men and women.3,6,16,17 Beyond that, they used

Table 3.—ORs (95% CI) for Mood Disorders and Anxiety According Migraine Frequency in 5864 Female Participants From
the ELSA-Brasil

Mood Disorders and
Anxiety

Migraine Frequency, OR (95% CI)

No Migraine <1×/Month 1×/Month-1×/Week 2-6×/Week Daily
N = 4762 N = 242 N = 505 N = 263 N = 92

Major depressive disorder
Crude OR Reference (1.0) 2.53 (1.56-4.09) 2.41 (1.68-3.45) 4.59 (3.14-6.72) 8.81 (5.32-14.58)
Adjusted OR Reference (1.0) 2.24 (1.37-3.66) 2.23 (1.54-3.23)* 3.81 (2.57-5.65)* 6.42 (3.80-10.86)*

Generalized anxiety disorder
Crude OR Reference (1.0) 2.47 (1.82-3.35) 2.27 (1.81-2.84) 3.57 (2.72-4.70) 5.52 (3.61-8.43)
Adjusted OR Reference (1.0) 2.21 (1.62-3.03)* 2.12 (1.68-2.68)* 3.03 (2.28-4.02)* 4.01 (2.58-6.24)*

Panic disorder
Crude OR Reference (1.0) 3.02 (1.27-7.19) 1.42 (0.60-3.37) 1.36 (0.42-4.44) 4.05 (1.23-13.30)
Adjusted OR Reference (1.0) 2.68 (1.11-6.51) 1.64 (0.67-4.00) 1.33 (0.40-4.42) 2.28 (0.66-7.86)

Obsessive-compulsive disorder
Crude OR Reference (1.0) 2.62 (1.34-5.13) 3.59 (2.30-5.58) 5.85 (3.61-9.49) 5.07 (2.27-11.31)
Adjusted OR Reference (1.0) 2.25 (1.14-4.43) 3.24 (2.05-5.13)* 4.70 (2.83-7.81)* 3.20 (1.39-7.38)

Mixed anxiety-depressive
disorder

Crude OR Reference (1.0) 1.51 (1.07-2.13) 1.89 (1.50-2.38) 2.50 (1.88-3.34) 2.00 (1.21-3.30)
Adjusted OR Reference (1.0) 1.41 (0.99-1.99) 1.78 (1.40-2.26)* 2.37 (1.76-3.19)* 1.74 (1.04-2.90)*

Common mental disorder
Crude OR Reference (1.0) 2.63 (2.03-3.42) 2.91 (2.41-3.50) 5.77 (4.45-7.50) 11.37 (6.90-18.75)
Adjusted OR Reference (1.0) 2.34 (1.79-3.07)* 2.70 (2.22-3.28)* 5.02 (3.83-6.57)* 8.64 (5.14-14.51)*

*These results persist significant after adjustment for multiple comparisons, P < .0001.
All multivariate analyses were adjusted for age, race, educational level, marital status, family income, and selective serotonin uptake
inhibitor.
CI = confidence interval; OR = odds ratio; ELSA-Brasil = Brazilian Longitudinal Study of Adult Health.
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screening questionnaires for assessing psychiatric
comorbidities.3,16,17

In the American Migraine Prevalence and Pre-
vention (AMPP) Study, a population-based survey,
depression was measured both by self-reported of
physician diagnosis of depression and by using the
Patient Health Questionnaire (PHQ-9).17 According
to their findings, individuals with chronic migraine
(≥15 days of headache per month) had a 2-fold risk of
having depression or anxiety compared with episodic
(0-14 days of episodes per month) cases.17 In a web-
based survey performed by Blumenfeld et al, chronic
migraine was compared with episodic migraine, and
their results were similar for the association between
migraine frequency and depression/anxiety, assessed
by PHQ-4 items.16

In fact, our results are also consistent with the
Nord–Trondelag Health Study (HUNT-2), in which a
noticeable increase in the ORs for the association

between migraine frequency and depression/anxiety
disorders using individuals with no headache as a ref-
erence group was observed.18 However, the assess-
ment of anxiety and depression was performed by the
Hospital Anxiety and Depression Scale (HADS). In
comparison with no headache individuals, the odds
(adjusted by age, sex and education) of depression in
migraine sufferers occurring on 7 or fewer days per
month was 2.0 (95% confidence interval [CI] 1.6-2.5),
7-14 days per month was 4.2 (95% CI 3.2-5.6), and
more than 15 days per month was 6.4 (95% CI 4.4-
9.3). Similar results were also described for anxiety
disorders. Although the study consisted of 28% of
male in the migraine headache subgroup, they did not
perform any stratified analysis by gender.18

There is scarce information in the literature
about the association between OCD and migraine
headaches. Most articles discussed a specific aspect
related to the difficulties of treating chronic migraine

Table 4.—ORs (95% CI) for Mood Disorders and Anxiety According Migraine Frequency in 5928 Male Participants From the
ELSA-Brasil

Mood Disorders and
Anxiety

Migraine Frequency, OR (95% CI)

No Migraine <1×/Month 1×/Month-1×/Week 2-6×/Week Daily
N = 5769 N = 49 N = 68 N = 35 N = 7

Major depressive disorder
Crude OR Reference (1.0) 1.24 (0.17-9.11) 4.74 (1.86-12.05) 3.62 (0.85-15.30) 23.88 (4.57-124.62)
Adjusted OR Reference (1.0) 1.19 (0.16-8.87) 4.87 (1.86-12.73) 3.22 (0.74-14.07) 19.30 (2.94-126.61)
Generalized anxiety disorder
Crude OR Reference (1.0) 2.53 (1.18-5.43) 3.24 (1.75-5.99) 3.24 (1.41-7.46) 5.18 (1.00-26.79)
Adjusted OR Reference (1.0) 2.29 (1.05-4.97) 2.98 (1.56-5.69) 3.03 (1.29-7.13) 3.63 (0.66-20.09)
Panic disorder
Crude OR Reference (1.0) — — — —
Adjusted OR Reference (1.0) — — — —
Obsessive-compulsive disorder
Crude OR Reference (1.0) 3.85 (0.92-16.20) 5.66 (2.00-16.01) 2.66 (0.36-19.75) 36.20 (6.89-190.13)
Adjusted OR Reference (1.0) 3.29 (0.77-14.10) 5.57 (1.93-16.08) 2.33 (0.31-17.63) 29.86 (4.66-191.43)*
Mixed anxiety-depressive disorder
Crude OR Reference (1.0) 3.58 (1.86-6.91) 2.13 (1.11-4.09) 3.27 (1.48-7.24) 4.42 (0.85-22.83)
Adjusted OR Reference (1.0) 3.25 (1.67-6.35)* 2.17 (1.12-4.20) 2.68 (1.15-6.26) 3.96 (0.75-20.96)
Common mental disorder
Crude OR Reference (1.0) 3.82 (2.15-6.78) 3.22 (1.96-5.30) 4.67 (2.39-9.11) 13.98 (2.70-72.46)
Adjusted OR Reference (1.0) 3.43 (1.91-6.18)* 3.13 (1.87-5.25)* 4.08 (2.02-8.21)* 10.70 (2.03-56.32)

*These results persist significant after adjustment for multiple comparisons, P < .05.
All multivariate analyses were adjusted for age, gender, race, educational level, marital status, family income, and selective serotonin
uptake inhibitor.
— = not applicable; CI = confidence interval; OR = odds ratio; ELSA-Brasil = Brazilian Longitudinal Study of Adult Health.
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when it is associated with OCD.19,20 The Spectrum
project studied 50 patients with chronic migraine
(80% women) and found a frequency of 28% of OCD
as a trait using a questionnaire developed for the
project. No information about frequency of OCD for
gender was available.19 Another study evaluated psy-
chiatric comorbidity in 158 patients with migraine. A
frequency of OCD of 2.3% in patients with migraine
was found. Once again, no information was included
regarding gender.20

In Brazil, data regarding the relationship between
migraine and mood/anxiety disorders is scarce.21-23

One did evaluate the association of headache and
psychiatric disorders in a population sample in the city
of São Paulo and classified the study participants
according to their psychiatric condition using The
World Health Organization Composite International
Diagnostic Interview.24 However, the questionnaire
used did not classify migraine according to IHS crite-
ria. The OR for headache among participants with
“nervousness, tension, or mental illness” was elevated
for depressive episodes (OR 2.1; 95% CI 1.4-3.4),
dysthymia (OR 3.4; 95% CI 1.6-7.4), and generalized
anxiety disorder (OR 4.3; 95% CI 2.1-8.6) when com-
pared with patients without headache.

Because of the low frequency of panic disorder in
our cohort (less than 1.2% including individuals with
probable migraine), we could not find any statistically
significant association with migraine frequency. A
National Population-based Study from the Canadian
Community Health Survey including 36,984 individu-
als has demonstrated that presence of panic disorders
at baseline is associated to transformation of episodic
to chronic migraine.6 In another longitudinal study,
migraine and other severe headaches were associated
with an increased risk for first onset of panic disorder,
and panic disorder was associated with an increased
risk for first onset of migraine and for first onset of
other severe headaches.25

This is a cross-sectional analysis, and panic was
associated with the lowest and the highest migraine
frequency in women but not with the middle frequen-
cies.The small frequency of panic disorder in men did
not permit the analysis in male participants. Thus, we
cannot rule out a type II error reaching our sample
even for women.

Our most compelling point from our analyses lies
in the consistent and strong association between
migraine headaches and psychiatric comorbidities.
The strength of the association tends to increase as
the frequency of migraine increases, suggesting a
likely “dose-response” effect between migraine head-
ache and mood/anxiety disorders, particularly MDD,
GAD, and CMD for women and CMDs for men. To
the best of our knowledge, the association between
migraine frequency and OCD was not previously
described by other studies in men and women.
However, this association was restricted to some fre-
quency in women and daily frequency in men.

Our study has some strengths. Brazilian preva-
lence of migraine headaches12,26 and of psychiatric
disorders, especially in metropolitan areas, is high27,28

creating a good setting to perform these analyses.
Migraine and psychiatric diagnoses were assessed on
face-to-face interviews performed by trained profes-
sionals using well-known instruments in the ELSA-
Brasil. For instance, the CIS-R is a very reliable and
standardized tool for diagnosing mood and anxiety
disorders, which can be used in large scale, requiring
little or no judgment by interviewer in a quite short
time of administration.15 Our data are derived from a
large sample including a good proportion of men. Of
note, 12.6% (159/1261) of the migraine headaches
diagnosed in our study were reported by males, per-
mitting additional analyses with mood/anxiety disor-
ders and migraine frequency stratified by gender.
However, even with a higher frequency of men in the
sample, for most categories of psychiatric disorders,
our study does not have sufficient power to show an
association with migraine frequency.

Our data also have some limitations. Despite
strong associations between migraine headaches and
mood/anxiety disorders because of being a cross-
sectional analysis, we cannot make any causal infer-
ences. However, one important limitation of the study
is the impossibility of classifying headache as episodic
or chronic as we did not have information on whether
participants presented with more than 15 days of pain
per month. Nevertheless, we still could suggest for
most comparisons a likely “dose-response” effect; as
frequency of migraine headache increased, the
strength of the association has also increased for
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almost all psychiatric disorders for total sample, for
MDD, GAD, OCD, and CMDs for women and CMDs
for men.

In conclusion, this is a cross-sectional analysis
performed in a large multicentric Brazilian study,
demonstrating that an increase in the frequency of
migraine episodes has a progressive and stronger
association with mood/anxiety disorders. With men in
particular, we found a strong and consistent associa-
tion between daily migraine, and OCD and CMDs.

Acknowledgments: The authors thank the ELSA-

Brasil participants who agreed to collaborate in this

study. The authors also thank the research team of the

ELSA-Brasil study for their contribution.

STATEMENT OF AUTHORSHIP

Category 1
(a) Conception and Design

Alessandra C. Goulart; Itamar S. Santos; André
R. Brunoni; Maria Angélica Nunes; Paulo A.
Lotufo; Isabela M. Benseñor

(b) Acquisition of Data
Alessandra C. Goulart; Itamar S. Santos; André
R. Brunoni; Maria Angélica Nunes; Paulo A.
Lotufo; Isabela M. Benseñor

(c) Analysis and Interpretation of Data
Alessandra C. Goulart; Itamar S. Santos; André
R. Brunoni; Maria Angélica Nunes; Paulo A.
Lotufo; Isabela M. Benseñor

Category 2
(a) Drafting the Manuscript

Alessandra C. Goulart; Itamar S. Santos; André
R. Brunoni; Maria Angélica Nunes; Valéria M.
Passos; Rosane H. Griep; Paulo A. Lotufo;
Isabela M. Benseñor

(b) Revising It for Intellectual Content
Alessandra C. Goulart; Itamar S. Santos; André
R. Brunoni; Maria Angélica Nunes; Valéria M.
Passos; Rosane H. Griep; Paulo A. Lotufo;
Isabela M. Benseñor

Category 3
(a) Final Approval of the Completed Manuscript

Alessandra C. Goulart; Itamar S. Santos; André
R. Brunoni; Maria Angélica Nunes; Valéria M.

Passos; Rosane H. Griep; Paulo A. Lotufo;
Isabela M. Benseñor

REFERENCES

1. Merikangas KR, Angst J, Isler H. Migraine and psy-
chopathology. Results of the Zurich cohort study of
young adults. Arch Gen Psychiatry. 1990;47:849-853.

2. Jette N, Patten S, Williams J, Becker W, Wiebe S.
Comorbidity of migraine and psychiatric disorders –
A national population-based study. Headache.
2008;48:501-516.

3. Victor TW, Hu X, Campbell J, White RE, Buse DC,
Lipton RB. Association between migraine, anxiety
and depression. Cephalalgia. 2010;30:567-575.

4. Nguyen TV, Low NC. Comorbidity of migraine and
mood episodes in a nationally representative
population-based sample. Headache. 2013;53:498-
506.

5. Breslau N, Lipton R, Stewart W, Schultz L, Welch K.
Comorbidity of migraine and depression: Investigat-
ing potential etiology and prognosis. Neurology.
2003;60:1308-1312.

6. Modgill G, Jette N, Wang JL, Becker WJ, Patten SB.
A population-based longitudinal community study
of major depression and migraine. Headache.
2012;52:422-432.

7. Swartz KL, Pratt LA, Armenian HK, Lee LC, Eaton
WW. Mental disorders and the incidence of
migraine headaches in a community sample: Results
from the Baltimore Epidemiologic Catchment area
follow-up study. Arch Gen Psychiatry. 2000;57:945-
950.

8. Ashina S, Serrano D, Lipton RB, et al. Depression
and risk of transformation of episodic to chronic
migraine. J Headache Pain. 2012;13:615-624.

9. Aquino EM, Barreto SM, Bensenor IM, et al. Bra-
zilian Longitudinal Study of Adult Health (ELSA-
Brasil): Objectives and design. Am J Epidemiol.
2012;15:315-324.

10. The Headache Classification Committee of the
International Headache Society. The International
Classification of Headache Disorders, 3rd ed.
Cephalalgia. 2013;33:629-708.

11. Benseñor IM, Lotufo PA, Pereira AC, et al. Valida-
tion of a questionnaire for the diagnosis of headache
in an outpatient clinic at a university hospital. Arq
Neuropsiquiatr. 1997;55:364-369. [In Portuguese].

12. Benseñor IM, Lotufo PA, Goulart AC, Menezes PR,
Scazufca M. The prevalence of headache among

1318 September 2014



elderly in a low-income area of São Paulo, Brazil.
Cephalalgia. 2008;28:329-333.

13. Benseñor IM, Goulart AC, Lotufo PA, Menezes PR,
Scazufca M. Cardiovascular risk factors associated
with migraine among the elderly with a low income:
The Sao Paulo Ageing & Health Study (SPAH).
Cephalalgia. 2011;31:331-337.

14. Nunes MA, Alves MGM, Chor D, Schmidt MI,
Duncan BB. Adaptação transcultural do CIS-R
(Clinical Interview Schedule-Revised version) para
o português no Estudo Longitudinal de Saúde do
Adulto (ELSA). Rev HCPA. 2011;31:515-518.

15. Lewis G, Pelosi AJ, Araya R, Dunn G. Measuring
psychiatric disorder in the community: A standard-
ized assessment for use by lay interviewers. Psychol
Med. 1992;22:465-486.

16. Blumenfeld AM, Varon SF, Wilcox TK, et al. Dis-
ability, HRQoL and resource use among chronic and
episodic migraineurs: Results from the International
Burden of Migraine Study (IBMS). Cephalalgia.
2011;31:301-315.

17. Buse DC, Manack A, Serrano D, Turkel C, Lipton
RB. Sociodemographic and comorbidity profiles of
chronic migraine and episodic migraine sufferers. J
Neurol Neurosurg Psychiatry. 2010;81:428-432.

18. Zwart JA, Dyb G, Hagen K, et al. Depression and
anxiety disorders associated with headache fre-
quency. The Nord-Trøndelag Health Study. Eur J
Neurol. 2003;10:147-152.

19. Curone M, Tullo V, Mea E, Proietti-Cecchini A,
Peccarisi C, Bussone G. Psychopathological profile
of patients with chronic migraine and medication
overuse: Study and findings in 50 cases. Neurol Sci.
2011;32(Suppl. 1):S177-S179.

20. Beghi E, Bussone G, D’Damico D, et al. Headache,
anxiety and depressive disorders: The HADAS
study. J Headache Pain. 2010;11:141-150.

21. Teixeira AL, Costa EA, da Silva AA Jr, et al. Psy-
chiatric comorbidities of chronic migraine in com-
munity and tertiary care clinic samples. J Headache
Pain. 2012;13:551-555.

22. Lucchetti G, Peres MF, Lucchetti AL, Mercante JP,
Guendler VZ, Zukerman E. Generalized anxiety
disorder, subthreshold anxiety and anxiety symp-
toms in primary headache. Psychiatry Clin Neurosci.
2013;67:41-49.

23. Domingues RB, Costa EA, Silva A Jr, et al. Corre-
lation between migraine subtypes and depression.
Arq Neuropsiquiatr. 2008;66:485-487.

24. Benseñor IM, Tófoli LF, Andrade L. Headache
complaints associated with psychiatric comorbidity
in a population-based sample. Braz J Med Biol Res.
2003;36:1425-1432.

25. Breslau N, Schultz LR, Stewart WF, Lipton R, Welch
KM. Headache types and panic disorder: Direction-
ality and specificity. Neurology. 2001;56:350-354.

26. Morillo ME, Alarcon F, Aranaga N, et al. Preva-
lence of migraine in Latin America. Headache.
2005;45:106-117.

27. Viana MC, Andrade LH. Lifetime Prevalence, age
and gender distribution and age-of-onset of psychi-
atric disorders in the São Paulo Metropolitan Area,
Brazil: Results from the São Paulo Megacity Mental
Health Survey. Rev Bras Psiquiatr. 2012;34:249-260.

28. Andrade LH, Wang YP, Andreoni S, et al. Mental
disorders Mental disorders in megacities: Findings
from the São Paulo megacity mental health survey,
Brazil. PLoS ONE. 2012;7:e31879.

Headache 1319


