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Methods: A cross-sectional study with self-administered questionnaires about headache and
depression was conducted at the Universidade de Caxias do Sul. Beck Depression Inven-
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tory (BDI) and Migraine Disability Assessment (MIDAS) were used to evaluate depressive
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symptoms and headache-related disability, respectively. Depression was considered if BDI
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≥ 15.

Disability

Results: A thousand and thirteen young adults were included in the study. A clear relation-

Migraine

ship was observed between headache and depression among the participants. Multivariate

Tension-type headache

analyses demonstrated that nausea or vomiting related to headache and higher headacherelated disability scores were independent factors associated with depression. Migraine was
more associated with depression than the other types of headache.
Conclusion: The results demonstrate an association between headache and depression.
Depressive symptoms are more likely to be found in young adults with more disabling
headaches.
© 2013 Elsevier Editora Ltda. All rights reserved.
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foram utilizados para avaliação dos sintomas depressivos e incapacidade, respectivamente.
Depressão foi deﬁnida como BDI ≥ 15.
Resultados: Foram incluídos no estudo 1.013 adultos jovens. Observou-se uma clara relação
entre cefaleia e depressão entre os participantes. Análises multivariadas demonstraram que
náuseas ou vômitos relacionados à cefaleia e incapacidade decorrente da dor foram fatores
independentes associados à depressão. Enxaqueca foi mais associada com depressão que
os outros tipos de cefaleia.
Conclusão: Os resultados demonstram associação entre cefaleia e depressão. Sintomas
depressivos são mais comuns em adultos jovens com cefaleias mais incapacitantes.
© 2013 Elsevier Editora Ltda. Todos os direitos reservados.

Introduction
The association between primary headaches and depression
have been reported in the literature.1,2 Galego et al.2 demonstrated that although there is as yet no logical explanation
for this association, it proved to go both ways. Patients with
headache have a higher chance of developing depression and
patients with depression have a higher chance of developing
migraine.
Headache is experienced by 93% of men and 99% of women
at some point in life.3 Tension headache is the most common type, being experienced by 69% of the men and 88% of
the women3 and it is related to emotional and physical stress.
An estimated prevalence of migraine in the worldwide adult
population is around 10-12%,4 6-28% in women and 2-19% in
men.1,5,6 It is a common and disabling primary headache disorder and is considered one of the most common reasons for
appointments at neurological centers.2
Our previous study on headache in young adults demonstrated that 74.5% of them had experienced headache in the
three months before the interview.7 Also, in a preview analysis
with young adults, we demonstrated that depression is a common problem in this population, being found in approximately
10%.8 In this study, we aimed to verify the association between
depression and headache in young adults, as well as to identify
the features of headache associated with depression and to
verify the inﬂuence of this mood disorder on headache-related
disability.

Methods
Design
This analysis is part of a large survey about headache, depression and sleep disorders in 1,273 undergraduate students at
the Universidade de Caxias do Sul, a private university in the
state of Rio Grande do Sul, Brazil. Data were collected from
June to September 2007. After mapping all the campus buildings, the researchers were trained to approach all of them
during all class periods. Each class was selected randomly
by the researcher. After accepting to join the study by signing a letter of consent, the students answered a close-ended
instrument to evaluate headache and depressive symptoms.
The design and sample are described in detail elsewhere.7
The inclusion criteria were to be under 35 years of age and
accepting to participate in the study by signing a letter of

consent. Participants who did not answer all the questions
about depressive symptoms in the Beck Depression Inventory (BDI) were excluded from this analysis. The study was
approved by the Committee on Ethics and Research (n.49/07)
of the Universidade de Caxias do Sul.

Instrument
Besides the general characteristics of the sample, all participants answered questions about their headache and its features. This instrument was developed by the researchers and it
was demonstrated to have good reliability.7 Migraine Disability
Assessment (MIDAS) was used to evaluate headache-related
disability and BDI assessed depressive symptoms. Both of
the instruments are validated for the Brazilian Portuguese
language.9,10
The instrument veriﬁed headache symptoms in the last
three months. Besides several features of pain, the intensity
was assessed with a numerical rating scale ranging from 1
(weakest pain) to 10 (strongest pain). Five types of headache
were considered: migraine, probable migraine (when only one
criterion for migraine was missing), tension headache, probable tension headache (when only one criterion for tension
headache was missing), other headaches (which do not enter
the classiﬁcation of any type previously cited). The criteria
to characterize migraine and tension headache were based
on The International Classiﬁcation of Headache Disorders by
the Headache Classiﬁcation Subcommittee of the International Headache Society.11
BDI is a self-assessment scale which consists in twentyone questions, the intensity of each question ranging between
0 and 3. This inventory evaluates the presence of depressive symptoms such as sadness, feeling of discouragement,
failure, dissatisfaction, guilt, punishment, disappointment,
self-blaming, suicidal thoughts and crying, except question
16 that asks about sleeping pattern and question 18, about
changes in appetite. Depression was deﬁned if BDI ≥ 15.
MIDAS contains six questions that were used to assess the
impact of headache and disability. This questionnaire asks
participants to record time lost in days in the last three months
due to headache in three domains: paid work, household work,
and non-work activities. The six questions did not enter the
ﬁnal score that ranges from 0 to the amount of days of the
ﬁrst ﬁve questions. MIDAS is divided into four grades from
its score on: 0-5, the person has little or no disability; 6-10:
mild disability; 11-20, moderate disability; and > 21, severe
disability.
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Table 1 – General characteristics of the sample (n = 1,013).
Variables

Total

With no headache (n = 265)

With headache (n = 748)

p
<0.001

Female gender

638 (63.0)

115 (43.4)

523 (69.9)

Age
17-20
21-25
26-30
31-35

380 (37.5)
397 (39.2)
162 (16.0)
74 (7.3)

104 (39.2)
98 (37.0)
44 (16.6)
19 (7.2)

276 (36.9)
299 (40.0)
118 (15.8)
55 (7.4)

Socioeconomic class
A
B
C
D-E

97 (10.3)
418 (44.4)
341 (36.2)
86 (9.1)

27 (11.2)
117 (48.3)
78 (32.2)
20 (8.3)

70 (10.0)
301 (43.0)
263 (37.6)
66 (9.4)

Ethnicity
White
Brown
Black
Asian

949 (94.1)
48 (4.8)
10 (1)
2 (0.2)

253 (95.5)
10 (3.8)
2 (0.8)
0 (0.0)

696 (93.5)
38 (5.1)
8 (1.1)
2 (0.3)

Course
Biological and health sciences
Engineering and exact sciences
Arts and humans sciences

372 (37)
480 (47.7)
154 (15.3)

92 (34.8)
132 (50.0)
40 (15.2)

280 (37.7)
348 (46.9)
114 (15.4)

Beck Depression Inventory
No depression
Mild depression
Moderate/severe depression

919 (90.7)
60 (5.9)
34 (3.4)

256 (96.6)
6 (2.3)
3 (1.1)

663 (88.6)
54 (7.2)
31 (4.1)

0.843

0.380

0.632

0.658

0.001

n (%); Chi-square test.

Statistical analysis
All statistical analyses were conducted with SPSS 18.0 (SPSS,
Chicago, IL, EUA). The categorical variables were presented as
proportion and the MIDAS score, as median and interquartile
range. The age was transformed to a categorical variable.
Bivariate analyses were conducted using the Chi-Square
and Mann-Whitney tests, in order to verify factors related to
headache and depression. The ANOVA test with Tukey posthoc analysis was used to determine differences of MIDAS
scores among all the subtypes of headache. A logistic regression was performed in order to verify independent features of
headache related to depression. The ﬁnal model of regression
was selected by backward deletion method.

Results
This survey included the analyses of 1,013 young adults who
meet the inclusion criteria. Female gender comprised 63.0% of
the sample and 76.7% were 17-25 years old. Other features
of the sample are described in Table 1.
The prevalence of any type of headache in the last three
months was 73.8% (Table 1). There was a clear association
between headache and depression among the participants.
The prevalence of depression in students with headache was
11.4%, compared with 3.4% of students with no headache
(p = 0.001). Regarding the depressive paradigm, 90.4% of young
adults with highly depressive symptoms reported headache in
the last 3 months, compared to 72.1% of the participants with
no depression (p < 0.001). As to the type of primary headache

and depressive symptoms, it was observed that depression is
more likely to be found in participants with migraine or probable migraine. The prevalence of depression in the migraine
group was 18.8%.
Table 2 demonstrates bivariate analysis concerning
headache features associated with depression. The logistic regression model demonstrated that headache associated
with nausea and vomiting and moderate to severe disability
assessed by MIDAS were the independent factors related to
depression in young adults (Table 3).

Discussion
Headache is a painful condition related to decreased productivity at work or school, limitation of social activities and
impaired quality of life.12,13 It is estimated that 47% of the adult
population present an active headache disorder,14,15 and that
most people will experience it at least once in their lives.
Headache is a prevalent and important issue in young
adults, being found in approximately 74% of them in our
study. In this population, headaches are a serious problem,
leading to lost days of study and consequently worse academic performance.7,16,17,18 This high rate of headache could
be explained by the fact that students are more likely to suffer
a high level of stress due to their activities at university. Kumar
and Cooney19 reported that stress and anxiety may activate
mechanisms that cause headaches.
Depression is also one of the most important issues in public health, being an important cause of disability worldwide.20
The transition from adolescence to adult life is one of the
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Table 2 – Comparative analyses of headache features related to depression.
Variable

Depression

Median duration of the pain in hours
Frequency of the headache (≥ 1x/week)
Holocranian headache
Pulsating/throbbing headache
Nausea and Vomiting associated with headache
Photophobia associated with headache
Phonophobia associated with headache
Aura symptoms
Headache associated with physical activity
Intense headache
Limitation in the last three months at work, school or daily
activities due to headache
Medical consultation for headache
Headache related to menstruation
Parents and siblings with headache
Numerical rating scale of pain
Moderate to severe disability (MIDAS)

p

Yes (n = 94)

No (n = 919)

3 (2-24)
52.9%
47.0%
63.9%
56.5%
65.9%
84.7%
37.6%
55.3%
25.9%
40.0%

2 (1-4)
39.8%
36.9%
56.9%
33.7%
57.3%
75.9%
22.5%
38.2%
12.6%
26.3%

<0.001a
0.021
0.073
0.227
<0.001
0.130
0.070
0.002
0.003
0.001
0.008

41.2%
32.9%
70.4%
6.20 (± 1.92)
39.5%

29.7%
48.2%
71.3%
5.35 (± 1.98)
18.3%

0.032
0.017
0.866
<0.001a
<0.001

Chi-square test.
a

Mann-Whitney U test.

Table 3 – Association between the characteristics of the headache and depression – multiple regression.

Median duration of the headache
Association with nausea or vomiting
Moderate to severe disability (MIDAS)

B

A-OR

95% CI

0.008
0.651
0.861

1.008
1.917
2.366

0.998-1.019
1.124-3.272
1.357-4.127

p
0.131
0.017
0.002

95% IC, 95% conﬁdence interval.

periods of higher risk for the development of depression.21
In adolescents, depression is not characterized by the classic
symptoms; it often presents with a persistent irritable, sad, or
bored mood and difﬁculty with family, school, and work relationships. If not treated correctly, a major depressive episode
can last about eight months, with a risk of recurrence of 72%
in 5 years.22 In our study, depression was found in approximately 10% of the students, similar to the rates described by
Adewuya et al.23 and Aalto-Setala et al.,24 who found a rate of
8.3% and 10.7%, respectively.
Our study demonstrated a clear relationship between primary headache and depression in young adults. Also, some
features were identiﬁed in persons with headache, which
would imply greater risk of presenting associated depression.
Logistic regression demonstrated that nausea and vomiting
and moderate to severe disability are independent factors
related to depression. The participants who had nausea or
vomiting during a headache crisis were 1.91 times more likely
to have depression (95% CI 1.12-3.27; p = 0.017). Besides, students with moderate or severe disability due to headache
had 2.36 times more chance of having depression (95% CI
1.35-4.12; p = 0.002). These two features are closely related to
disability in headaches5,7,12 and are more likely to be present
in patients with migraine. In fact, our results conﬁrm that
young adults with migraine are more likely to present depression than those with tension-type headache, 18.8% and 9.2%
respectively (p < 0.001). Interestingly, Tan et al. found no difference between the prevalence of depression among those

with migraine or tension-type headache in a study involving
95 patients. However, reduced libido, slowness, and nausea
were more intense in migraine patients.25
Although the association between depression and
headache has been clearly demonstrated, the question
about its origin remains unclear. In an epidemiological study,
Breslau et al.1 observed that the risk of ﬁrst onset migraine
in persons with pre-existing major-depression was three
times higher than in a person with no history of depression.
They also observed that the risk of a person with pre-existing
migraine developing a major-depressive episode was more
than ﬁve times higher than in a person with no history of
headaches. All that suggests that migraine and depression
co-occur more frequently than could be expected, suggesting
that both disorders share molecular or other mechanisms
involved.1
There are some molecular ﬁndings that should be
mentioned in the association of migraine, anxiety and
depression.26,27 The disorder that is mostly associated with
low levels of serotonin is depression.28 Apparently, serotonin has also been implicated as a key neurotransmitter in
migraine.29 The action of serotonin is mediated by 5HT1A
receptors, present in greater amounts in the hippocampus.
The changes found in this receptor during the process of pain
modulation and between migraine attacks have also led to
the hypothesis that migraine is involved with low levels of
serotonin. This association of low serotonin levels and the
occurrence of depression and migraine are supported by
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the inﬂuence of serotonin in the regulation of mood and pain
modulation. On the other hand, recent evidence also indicated
that the desensitization of 5HT1A increases the activation of
nociceptive pathways, being associated with major depressive
disorder.30 Cortisol is a hormone involved in stress response,
and when present at high levels, cortisol also desensitizes the
serotonin 5HT1A receptor.

Conclusion
Primary headache and depression are frequently found in
young adults. Our study demonstrates a clear relationship
between headache and depression in this population. Also,
depressive symptoms are more likely to be found in young
adults with more disabling headaches.
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