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This study sought to (1) investigate the association between migraine and both depression and suicidal ideation and (2) to identify
the factors independently associated with each of these mental health problems among Canadian men and women with migraine.
Data were analyzed from the 2005 Canadian Community Health Survey (CCHS). Presence of migraine was assessed by self-report of
a health professional diagnosis. Current depression was measured using the CIDI-SE, and suicidal ideation was based on a question
about serious consideration of suicide at any point during the respondents lifetime. Migraineurs were found to have elevated odds
of depression (men: OR = 2.02; 95% CI = 1.70, 2.41; women: OR = 1.89; 95% CI = 1.71, 2.10) and suicidal ideation (men: OR = 1.70;
95% CI =1.55,1.96; women: OR =1.72; 95% CI = 1.59, 1.86) even when adjusting for sociodemographic variables and disability status.
The odds of depression and suicidal ideation were higher among both genders of migraineurs who were younger, unmarried and
had more activity limitations; associations with poverty and race depended on gender and whether the focus was on depression or
suicidal ideation. While screening for depression is already recommended for those with migraine, this research helps identify which
migraineurs may require more immediate attention, including those who are younger, unmarried, and experiencing limitations in

their activities.

1. Introduction

The recently launched “36 million migraine campaign”
underlines the scope of the influence of migraine on the
American population, wherein it is estimated that about one
in every four households contain someone who experiences
migraine [1-3]. Research from other countries confirms
the high prevalence of migraine and the large burden it
places on the lives of its sufferers [4, 5]. Migraines comprise
a group of neurological symptoms that typically include
severe, reoccurring, and throbbing pain on at least one side
of the head. Individuals who suffer from migraine often
experience disruptions in their work, family, social activities,
and overall quality oflife [6]. Costs related to migraine due to
absenteeism and diminished productivity are estimated to be
about 20 billion dollars per year in the US [7].

A number of population-based studies from North Amer-
ica and Europe have shown that individuals suffering from
migraine have between about 1.3 and 5.8 times higher odds
of depression than those without this condition [8-15]. The
relationship between migraine and depression, however, is
likely to be bidirectional [8, 15]. Breslau and colleagues [8,
15] have shown that those reporting depression at baseline
have a higher risk of first-onset migraine during the two-
year follow-up period and that those with migraine at
baseline have an increased risk of developing first onset
major depression during followup. These findings suggest
that the association between migraine and depression is
best explained by shared causes, such as genetic factors
or neurochemical abnormalities, rather than, for example,
solely a psychological response to the experience of recurring
migraine [8, 15-17]. Migraineurs also have higher odds of
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suicidal behaviours, including attempts and suicidal ideation,
than their counterparts without migraine [18-20]. The com-
mon etiology hypothesis has also been proposed to explain
the relationship between migraine and suicidal behaviours
[18], although recent research suggests that the link may be
accounted for by pain severity [20].

While there is strong evidence of a relationship between
migraine and both depression and suicidal behaviours, less is
known about what factors are associated with each of these
comorbidities and whether they differ for depression and
suicidal behaviours. One study found that individuals with
migraine who are widowed, separated, or divorced have a
significantly higher prevalence of major depressive disorder
than those who are single or married/common law [9]. This
study also found that a higher percentage of migraineurs with
low incomes had depression than their more economically
advantaged peers and that those with both migraine and
depression had higher rates of disability and restriction of
activities [9]. It remains unclear whether these factors are
independently associated with depression among those with
migraine and whether these factors also relate to suicidal
behaviours. The current study sought to achieve two main
goals: investigate the association between migraine and each
of current depression and lifetime suicidal ideation using a
population-based sample and to identity the gender-specific
factors that are independently associated with depression and
suicidal ideation among those who report that they have been
diagnosed with migraine by a health professional.

2. Methods

2.1. Data Sources. This study draws on the public use data
files of the 3.1 Canadian Community Health Survey (CCHS),
conducted in 2005. The CCHS is a nationally representative
survey that is generalizable to approximately 98% of all Cana-
dians aged 12 years or older and provides national estimates
of “health determinants, health status and health system
utilization” [21]. The CCHS used a multistaged stratified
cluster design in which the household was the final sampling
unit. In selected households, a knowledgeable person was
asked to provide basic demographic information for all of its
residents. One person per household was then selected for
an in-depth interview using varying probabilities that take
into account age and the household composition. In 2005,
the household-level response rate was 84.9%, which equals
to 143,076 of the 168,464 households selected to participate.
Fully 92.9% of individuals (n = 132, 947) in the participating
households responded to the survey. At the national level,
these figures yield a combined response rate of 78.9%. This
unusually high response rate for a population-based survey
is partially due to the fact that the CCHS was conducted by
Statistics Canada, a highly respected institution that is the
Canadian equivalent of the U.S. Census Bureau.
Unfortunately, questions on depression and suicidal
ideation were not asked in all health regions in Canada.
Consequently, the current study is based on data from the
six provinces that included optional modules on depression
and/or suicidal ideation (i.e., Prince Edward Island, Nova
Scotia, Quebec, Saskatchewan, Ontario, and Alberta). In
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these provinces, combined response rates ranged from 76.3%
(Quebec) to 84.1% (Saskatchewan).

2.2. Sample. Two distinct samples from the CCHS were used
for the analysis. The first sample was based on all respondents
from the four provinces that screened for depression using a
standardized scale (i.e., Prince Edward Island, Nova Scotia,
Quebec, and Saskatchewan). Out of the 71,234 respondents
from these provinces, 67,674 had valid data on both migraine
and depression, representing 95% of the sample in these
provinces (31,017 men and 36,657 women). An additional
473 men (1.5%) and 481 women (1.3%) were excluded due
to missing data on one or more of the independent variables
in the multivariate analysis. A total of 1,801 men and 4,878
women had migraine, and 1,244 men and 2,515 women were
depressed. In the analyses restricted to those with migraine,
36 men (2.0%) and 66 women (1.4%) were excluded due to
missing data on one or more of the independent variables.
The second sample was based on respondents from the
four provinces where questions on suicidal ideation were
asked (Quebec, Ontario, Saskatchewan, and Alberta). Out
of the 90,496 respondents from these provinces, 82,619
had complete data on the migraine and suicide questions,
representing 91.3% of the sample (37,417 males and 45,202
females). An additional 549 men (1.5%) and 602 women
(1.3%) were excluded due to missing data on one or more of
the independent variables in the multivariate analyses. In this
sample, a total of 2,292 men and 6,439 women had migraine,
and 3,526 men and 5,168 women had seriously considered
suicide. In the analyses restricted to those with migraine,
37 men (1.6%) and 99 women (1.5%) were excluded due to
missing data on one or more of the independent variables.

2.3. Measures. Current depression was ascertained using the
Composite International Diagnostic Interview-Short Form
(CIDI-SF) [22]. Based on the fully-structured CIDI interview,
the CIDI-SF is a shortlist of items that measure a major
depressive episode using the definitions and the criteria of
the Diagnostic and Statistical Manual III and the diagnos-
tic criteria of the International Classification of Diseases.
Respondents were classified as depressed if they had a
probability of 90% or greater for a major depressive episode
over a period of at least two weeks in the last year. The
CIDI has excellent interrater reliability and good test-retest
reliability and validity. In comparison to CIDI, the total
classification accuracy for a major depressive episode of the
CIDI-SF is 93.2%. The sensitivity and specificity of the CIDI-
SF are 89.6% and 93.9%, respectively.

Lifetime suicidal ideation was measured using the ques-
tion: have you ever seriously considered committing suicide
or taking your own life? Note that this question was only
asked of respondents aged 15 and older.

Migraine: respondents were asked to indicate the long-
term health conditions that they had which were expected
to last, or had already lasted, six months or more. After
reminding the participant to report only conditions that were
diagnosed by a health professional, they were asked: “do you
have migraine headaches?”
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Sociodemographic characteristics included age (<30, 30-
49, 50-64, >65), educational achievement (<high school
graduate versus postsecondary graduate), race, annual house-
hold income (<$30,000 versus >$30,000; a missing category
was also included), and marital status (married/common
law versus divorced/separated/never married). All analyses
were gender specific due to the knowledge that migraine and
depression are both more common among women than men
(5, 23].

Disability was assessed using two measures. The first
was limitations in activities caused by a long-term health
condition or problem using the question: “Do you have any
difficulty hearing, seeing, communication, walking, climbing
stairs, bending, leaning, or doing any similar activities (some-
times, often, or never)?” The second was the degree to which
the respondent is unable to be independent in their activities
of daily living (ADL) based on the question: “Because of any
physical condition, mental condition, or health problem, do
you need the help of another person with personal care such
as washing, dressing, eating, or taking medication?”

2.4. Statistical Analyses. The statistical analysis was under-
taken in three stages for each of depression and suicidal
ideation. First, the percentages of those with migraine and
depression/suicidal ideation were calculated based on the
full sample. Second, an adjusted odds ratio of depres-
sion/suicidal ideation for those with migraine versus those
without was estimated. Third, focusing on the subsample
of those with migraine, crude and adjusted odds ratios of
depression/suicidal ideation were computed for each of the
sociodemographic and disability variables.

In line with the recommendations of Statistics Canada,
all percents, means, standard deviations, odds ratios, and
prevalence ratios were determined by using standardized
CCHS sampling weights to account for the probability of
selection [24]. All sample sizes are documented in their
unweighted form. SPSS version 20 was utilized to perform the
aforementioned analyses.

3. Results

3.1. Depression. The first set of results pertains to the sample
of those with valid data on depression and migraine. In this
sample, about 6.1% of men had migraine compared to 14.1% of
women. Also, a greater share of women were depressed 6.6%
than men 3.7%. Among both men and women, the prevalence
of depression among those with migraine was significantly
higher than those without migraine (men: 8.4% versus 3.4%;
women 12.4% versus 5.7%; each p < .001).

Table 1 presents the results of the gender-specific logistic
regression predicting depression among those with migraine
versus those without. For men, the age- and race-adjusted
odds of depression among those with migraine were 2.49
times higher than those without migraine (95% CI = 2.10,
2.95). The relationship was attenuated but remained strong
and significant when further adjustments were made for
marital status, income, education (OR = 2.46; 95% CI = 2.07,
2.91), activity limitations, and ADLs (OR = 2.02; 95% CI =
1.70, 2.41). For women, the age- and race-adjusted odds of

depression among those with migraine were 2.17 times higher
than those without migraine (95% CI = 1.97, 2.40) and were
reduced to 1.89 (95% CI = 1.71, 2.10) in the fully adjusted
model. For both men and women, those with depression were
younger, unmarried, and poorer and had more limitations in
activities and ADLs than the nondepressed.

The results of the gender-specific logistic regression pre-
dicting depression among those with migraine are presented
in Table 2. When the sample was restricted to women with
migraine, those with depression were younger, unmarried,
and poorer and had more activity limitations and limitations
in ADLs than the nondepressed. The same factors were
associated with depression in the logistic regression of men
with migraine.

3.2. Suicidal Ideation. The second set of analyses pertains to
the sample with valid data on suicidal ideation and migraine.
The prevalence of migraine (men: 6.5%; women: 15.3%) was a
little higher in this sample. Slightly fewer men than women
experienced suicidal ideation (men: 8.4%; women: 10.4%).
Among both men and women, suicidal ideation was more
common for those with migraine (men: 15.6% versus 7.9%;
women: 17.6% versus 9.1%; each p < .001).

Table 3 presents the results of the gender-specific logistic
regression predicting suicidal ideation among those with
migraine versus those without. For men, the age- and race-
adjusted odds of suicidal ideation among those with migraine
were twice those without migraine (OR = 2.01; 95% CI =
1.79, 2.25). Further adjustment for marital status, income, and
education had no impact on the odds ratio of suicidal ideation
(OR=2.01;95% CI=1.79,2.25). When additional adjustments
were made for ADL limitations and activity limitations, the
odds ratio declined but remained significant (OR = 1.70;
95% CI = 1.55, 1.96). For women, the age- and race-adjusted
odds of suicidal ideation among those with migraine were
1.95 times higher than those without migraine (95% CI =
1.81, 2.10). Further adjustment for marital status, income and
education (OR = 1.93; 95% CI = 1.79, 2.08), as well as ADL
limitations and activity limitations, (OR =1.72; 95% CI = 1.59,
1.86) had relatively little influence on the odds ratio.

The results of the gender-specific logistic regression anal-
yses predicting suicidal ideation among those with migraine
are presented in Table 4. When the sample was restricted to
women with migraine, the odds of suicidal ideation were
higher for those who were younger, unmarried, and poorer
and had more limitations in activities than those who had
never seriously considered suicide. For men with migraine,
the odds of suicidal ideation were also higher among younger,
unmarried respondents and those with limitations in their
activities. However, income was not associated with suici-
dal ideation among men with migraine, while white racial
identity was. Education and ADL limitations were not signif-
icantly associated with suicidal ideation in either gender.

4. Discussion

Consistent with previous population-based research from
Canada and abroad, this study shows that migraine is
associated with current depression and lifetime suicidal
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TABLE 2: Gender-specific crude and adjusted odds of depression among those with migraines.
Women (n = 4812") Men (n=1765")
Crude Adjusted Crude Adjusted
OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Age

<30 4.49 (2.28,8.84) 7.73 (3.83,15.62) 3.25 (0.95,11.06) 6.00 (1.67, 21.65)

30-49 4.00 (2.05,7.82) 7.48 (3.73,15.00) 3.41 (1.01, 11.55) 6.42 (1.85,22.33)

50-64 3.63 (1.83,722) 551 (2.72,11.17) 4.40 (1.28, 15.10) 6.21 (1.76, 21.86)

65+ 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent
Race

White 0.92 (0.71,1.19) 1.04 (0.79,1.36) 0.73 (0.47, 1.13) 0.87 (0.53,1.40)

Visible minority 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent
Household income

Missing 0.89 (0.67,1.17) 0.83 (0.62,1.12) 1.72 (1.07, 2.76) 1.64 (0.99,2.74)

0-29,999 1.82 (1.49, 2.23) 1.43 (1.14, 1.80) 3.76 (2.62,5.39) 2.69 (1.80, 4.02)

30,000 or more 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent
Education

<High school degree L12 (0.94,1.33) 1.04 (0.86, 1.26) 113 (0.82,1.55) 0.87 (0.61,1.25)

Postsecondary degree 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent
Marital status

Not married 1.87 (1.57,2.22) 171 (1.40, 2.08) 1.68 (1.22,2.31) 153 (1.03, 2.27)

Married 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent
Difficulty with activities

Sometimes 1.96 (1.56, 2.45) 1.96 (1.55, 2.48) 4.61 (3.15, 6.74) 3.96 (2.64,5.93)

Often 3.07 (2.46, 3.82) 3.03 (2.38,3.86) 3.53 (2.36,5.28) 3.20 (2.05,4.99)

Never 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent
ADL

No 1.00 Referent 1.00 Referent 1.00 Referent 1.00 Referent

Yes 3.47 (2.30, 5.22) 2.20 (1.40, 3.45) 6.87 (3.54,13.35) 3.01 (143, 6.33)

Sample size of the adjusted analysis.
ADL = Activities of daily living.

ideation among members of the general community, even
when accounting for sociodemographic factors and disability
status [8-14, 18, 20]. This study also adds to the literature by
identifying the gender-specific factors that are independently
associated with depression and with suicidal ideation among
Canadians with migraine. Among both women and men with
migraine, younger age, being unmarried, being poor, and
having greater disability were each independently associated
with higher odds of depression. One prior study also showed
that a higher percentage of those with depression and
migraine were poor and unmarried and had greater disability
than those with migraine and no depression [9]; however,
this research did not investigate whether these factors were
independent of one another or use gender-specific analysis.
No studies that we are aware of have looked at the
factors associated with lifetime suicidal ideation among those
with migraine. Moreover, we found some evidence of gender
variation in these factors. For female migraineurs, most of the
same factors that were related to depression were also linked
to suicidal ideation (i.e., younger age, being unmarried, being
poor, and having greater limitations in activities). For male
migraineurs, three of these factors (i.e., younger age, being

unmarried, and having greater limitations in activities) were
associated with suicidal ideation; however, the other, being
poor, was not. Further, white racial identity was associated
with higher odds of suicidal ideation only among males with
migraine. This is somewhat consistent with the literature,
which finds that white males have a higher risk of suicide than
other racial groups, especially black males [25].

The vulnerability of young people with migraine to
depression and suicidal ideation is particularly worrying. For
both genders, migraineurs under the age of 30 had at least six
times the odds of current depression and four times the odds
of lifetime suicidal ideation when compared to those aged 65
and above. First onset of migraine is typically experienced
in late adolescence and early adulthood [23]. The diagnosis
of migraine at a young age may interfere with normal
developmental processes, such as obtaining an education,
building a career, and starting a family, which may contribute
to the experience of depression and suicidal ideation [26].
Older migraineurs, by contrast, have had a longer time to
adjust to their condition, for example, by learning effective
coping mechanisms or achieving adequate treatment, which
may reduce the perceived burden of their illness.
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The finding that single people with migraine have
between 50 and 70% higher odds of depression and suicidal
ideation also deserves some attention. The inverse relation-
ship between social support and depression is well established
[27]. Social support may be particularly important in the
context of severe or uncontrollable pain [28, 29]. There is
some evidence that those who have a hard time controlling
their pain receive less social support than they desire, which
contributes to depression [28].

The strong relationship found between the extent of
disability and both depression and suicidal ideation among
those with migraine is also notable. For example, migraineurs
who often have difficulties with activities were shown to
have approximately three times the odds of both depression
and suicidal ideation. Note that many of the dimensions of
disability assessed in the current study (e.g., difficulty seeing,
hearing, communicating, and walking) can be considered
part of the migraine spectrum (e.g., photophobia, phono-
phobia, visual aura, sensible aura, motor aura, and dysarthric
aura). A high level of disability may reflect unmet treatment
needs, which also play a role in depressed mood [30]. Thus,
achieving optimal management of migraine should be a pri-
mary focus of care. Unlike age, both lack of social support and
unmet treatment needs are modifiable factors and, thus, can
be affected by intervention. Recently, a web-based program
designed to increase self-efficacy in migraine management
and reduce distress was shown to increase headache self-
efficacy, increase the use of relaxation techniques and social
support, and decrease pain catastrophizing, depression, and
stress [31]. Further research should test whether this type of
intervention, which is highly accessible, including to those
outside of the healthcare system, should become a routine
part of the management of migraine headaches.

It is already recommended that those with migraine are
screened for depression [6]. The elevated rates of lifetime
suicidal ideation found among both men and women with
migraine suggest that this should include an assessment of
suicide risk, although further research is needed to establish
whether routine screening of this sort is effective. Educating
general practitioners to better identify and treat depression
may also help reduce suicidal ideation while enhancing well-
being [25]. As many of those with migraine may not have
had a recent consultation with a medical doctor about their
headaches [23], there is a need to increase opportunities
for identification and treatment of depression outside of
primary care. Informing a wider range of health professionals
and migraine sufferers themselves about the patterns of
depression and suicidal ideation surrounding age, marital
status, and activity limitations may help to increase awareness
of the comorbidities of migraine and empower migraineurs to
come forward with their mental health concerns.

This study has at least four limitations that should be
considered when interpreting the results. First, the presence
of migraine was based on the respondent’s report of a health
professional’s diagnosis. While previous research shows that
the accuracy of a self-reported history of physician-diagnosed
chronic health conditions can be quite good [32, 33], this
does not guarantee that all those with migraine actually were
captured. Research shows that almost one third of adults
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with migraine have never seen a doctor for their migraine
[23], and, thus, a proportion of respondents may have met
the clinical criteria for migraine, but have never received a
diagnosis. The high potential for underreporting of migraine
suggests, however, that if misclassifications were to occur,
they would most likely render the results more conservative.

Second, this study could not differentiate between dif-
ferent types of migraine. Research suggests that migraine
with aura has a stronger relationship with depression and
maybe suicidal behaviours than migraine without aura [8,
19]. Chronic migraines are also found to be more highly
associated with depression than episodic migraines [30]. It
is possible, therefore, that factors associated with depression
and suicidal ideation also vary according to the type of
migraine. The investigation of other migraine-specific deter-
minants in relation to depression and suicidal ideation would
also be helpful, such as migraine attack frequency, cutaneous
allodynia, and sleep disorders.

Third, this study did not control for other pain conditions
or anxiety disorders, both of which are associated with
depression and migraine [11, 12, 19]. While it is not expected
that pain or anxiety would explain the entire relationship
between migraine and depression or suicidal ideation, they
could influence the extent to which other factors, such as
age, income, marital status, and disability, are associated with
depression/suicidal ideation among those with migraine.
Finally, this study was based on cross-sectional data, which
means that it could not investigate the bidirectional nature
of the relationship between each of depression and suicidal
ideation and migraine. It also could not determine whether
the factors associated with depression/suicidal ideation
among those with migraine are predictors or outcomes. For
example, low income could trigger the onset of depression
among those with migraine, or it could be an outcome of
having comorbid migraine and depression, perhaps relating
to the difficulties of maintaining paid work. Longitudinal
research is needed to better understand how these complex
relationships unfold over time.

5. Conclusion

This study confirms that migraine is associated with higher
odds of current depression and lifetime suicidal ideation
among Canadian men and women living in the commu-
nity. Among those with migraine, it identifies the gender-
specific factors that are independently associated with depres-
sion/suicidal ideation. It is already recommended that all
those with migraine are screened for depression. The results
of this study can be used to help identify the migraineurs who
may require the most immediate attention, including those
who are younger, unmarried, and experiencing limitations in
their activities.
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