
S
eventy years ago, Wolff was the first to suggest that
chronic migraine sufferers possess psychological traits
such as depression, anxiety and social phobia that pre-
disposed them to migraine, creating what he termed
a “migraine personality.” This construct is character-

ized by a constellation of obsessive-compulsive traits including
perfectionism, orderliness, moralistic preoccupation and rigidity.1

These entrenched, often interpersonally successful surface quali-
ties may be understood as reaction formations against a consider-
able amount of anger. Other traits, such as unexpressed depend-
ency, shyness, sensitivity to criticism, sexual inadequacy and
exploitive interpersonal relationships were also mentioned. Later
clinical studies concluded that unexpressed anger is what is repre-
sented in migraine.2

This concept of migraine personality, however, has not been
supported by more recent studies with better methodology.

Accumulating evidence revealed that the psychiatric symptoms
observed in persons with migraine are the result of coexisting dis-
orders rather than underlying personality abnormalities.

The presence of migraine comorbid with other conditions is a
rule rather than exception. It usually coincides with medical
symptoms, medically unexplained physical symptoms, and men-
tal conditions. Angina, hypertension, colitis ulcer, stroke, asthma,
epilepsy, essential tremor and allergies are among the physically
explained conditions.3 For medically unexplained physical symp-
toms, fibromyalgia was reported as associated with the presence
of migraine.4 Overlapping symptoms with psychiatric disorders
are sleep disorders, decrease energy, anhedonia, decreased concen-
tration and decreased libido.5

Comorbidity of migraine with mood and anxiety disorders
has long been noted in literature. Consistent reports on this
comorbidity appear far too often to be coincidental. These psy-
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chiatric comorbidities have strong impact on an individual suffer-
ing from migraine as well as on society. Comorbidity can alter the
clinical course of migraine, its prognosis, and quality of life of the
sufferers. Persons with migraine with comorbid depression or
anxiety also have significantly higher medical costs than those
with episodic migraine.6 It should be noted that the ample
amount of information regarding psychiatric comorbidities in
migraine are obtained from two outstanding series of epidemio-
logical study conducted in Detroit and Zurich by two groups of
investigators, namely Breslau and colleagues and Merikangas and
colleagues, respectively.

This feature will review the clinical manifestations of psychi-
atric symptoms in chronic migraine sufferers and will explore the
underlying physical mechanisms at work in each in hopes of
identifying the cause-and-effect relationships that may exist
between them.

Clinical Manifestations
The psychiatric conditions that coincide with migraine can be
classified into three main categories:mood disorders, anxiety dis-
orders and personality disorders.

Mood disorders. Both unipolar and bipolar mood disorders
have been reported to be comorbid with migraine. Regarding
depression, symptoms such as lack of energy, poor concentration,
sleep disturbance, loss of appetite, psychomotor agitation or
retardation, weight changes, feelings of worthlessness, etc. are
commonly observed in persons with migraine. The syndrome of
depression can range from mild dysthymia to life-threatening
major depression. Merikangas and colleagues reported that the
one-year prevalence of dysthymia and major depression in per-
sons with migraine was 6.6 percent and 14.7 percent, respective-
ly (odds ratio = 1.8 and 2.2, compared with persons without
migraine).7 Lifetime prevalence of major depression is approxi-



mately three to four times higher in persons with migraine com-
pared with controls.8 The risk of having major depression is
greater in persons with migraine with aura.

The onset of depression can either precede or follow that of
migraine. Using survival analysis of the lifetime data, which cov-
ered the respondents’ history up to the time of the baseline inter-
view, Breslau and colleagues demonstrated that the association
between migraine and major depression is bidirectional.8,9 The
sex-adjusted hazard ratio of the first onset of major depression in
persons with migraine was 2.35, whereas the hazard ratio for the
first occurrence of migraine in persons with prior major depres-
sion was 2.75. 

This bidirectional association was later confirmed by the same
investigators using a different approach. In 2003, Breslau and col-
leagues compared the incidence of first-onset major depression in
the two-year follow-up period across persons with migraine, per-
sons with severe headache not fulfilled migraine diagnosis, and
nonheadache controls.10 The results revealed the incidence of
major depression to be 10.5 percent in the migraine group, 5.1
percent in the severe headache group, and 2.0 percent in the con-
trols. Based on these rates, the odds ratio for major depression was
5.8 in persons with migraine and 2.7 in those with nonmigraine
severe headache. Pre-existing major depression also increased the
risk of having new onset migraine. The incidence of new-onset
migraine in the two-year follow-up period in persons with history
of major depression was 9.3 percent versus 2.9 percent in those
without. The odds ratio of migraine associated with prior major
depression was 3.4. It is interesting to note that, in contrast to
migraine, prior depression did not increase risk of having severe
headaches which did not fulfill the criteria for migraine diagnosis.

Concerning the impact of comorbid depression on the course
of migraine, Breslau and colleagues showed that persons with this
comorbidity experienced headache of greater severity than those
without.10 They were not, however, at greater risk for headache
persistence. Frequency of migraine attacks was not related to the
presence of comorbid major depression. A longitudinal study
showed that although co-occurrence of migraine, personality
changes, and depression in women does not appear to influence
the results of treatment in the short term, it seems to be influen-
tial on headache history in the long term.11

Comorbid major depression has strong impact on patients’
quality of life. Using a population-based, case-control study,
Lipton and colleagues showed that patients with migraine and
depression had lower scores on health-related quality of life as
measured by the Short Form-12. Lower quality-of-life scores were
observed in both mental health component scores (MCS-12) and
physical health component scores (PCS-12).12 Persons suffering
from migraine with aura and coexisting major depression had
higher rates of suicidal attempts and suicidal ideation compared
with patients with neither migraine nor major depression.13

Apart from major depression, association between migraine
and bipolar disorder has also been documented. Merikangas and
colleagues reported in their longitudinal study the association
between migraine and bipolar spectrum at an odds ratio of 2.9.7

Another longitudinal study showed the sex-adjusted odds ratio
was up to 4.7.13 A cross-sectional hospital-based study of 102
patients with major depression or mania found that, as compared
to the patients without migraine, those with comorbid migraine
had a higher frequency of bipolar II disorder (43 percent versus
10 percent), a lower frequency of bipolar I disorder (11 percent
versus 33 percent), and an approximately equal frequency of
unipolar depressive disorder (45 percent versus 57 percent).14

Among the patients with bipolar disorders, prevalence of
migraine was higher in persons with bipolar type II (77 percent)
than those with bipolar type I (14 percent).15 

Association between migraine and bipolar disorders has been
evident consistently, especially for bipolar type II. In 2003, Low
and colleagues reported the overall lifetime prevalence of
migraine in patients with bipolar disorder to be about 40 percent
(44 percent in female and 31 percent in male). Patients with
bipolar disorder and migraine were younger, higher educated,
more likely to be in work or study, and had fewer hospitalizations;
the initial presentation for psychiatric treatment was more often
depression, and these patients more likely to have a family histo-
ry of migraine or psychiatric disorders.16

Anxiety disorders. Anxiety disorder is more prevalent in
patients with migraine than in the general population.13

Comorbid anxiety disorders can be in the form of panic, general-
ized anxiety, obsessive-compulsive disorder, or phobia disorders.17

In a population study, men with a history of panic disorder had
approximately seven times higher risk to have migraine compared
to those without. For women, the risk was lower (RR = 3.7).18 In
a follow-up study of the same sample, subjects with a history of
panic disorders had a higher rate of health service use for
headache, which suggested comorbid panic disorder increased the
likelihood of seeking health care. A 14-month follow up study
revealed that patients with migraine at baseline had a significant-
ly increased rate of panic disorder.19 

Data drawn from a nationally representative sample in the
United States revealed that persons with migraine, adjusted for
demographic variables, had greater risk of having panic or gener-
alized anxiety disorders.20

It should be noted that association between panic disorder and
headache syndromes is not specific to migraine. In 2001, Breslau
and colleagues showed that lifetime prevalence of panic disorder
was significantly higher in persons with migraine as well as per-
sons with other severe headaches. Both migraine and other severe
headaches were associated with an increased risk of first onset of
panic disorder (hazard ratios = 3.55 and 5.75, respectively). Pre-
existing panic disorder was also associated with an increased risk
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of first onset of migraine and for first onset of other severe
headaches, although the influence on this direction was lower
(hazard ratios 2.10 and 1.85, respectively).21

Coexistence of anxiety and mood disorders are frequently
observed in persons with migraine. In the Detroit study, 88 per-
cent of persons with a history of migraine and major depression
also reported at least one anxiety disorder.13 Data from a prospec-
tive longitudinal study in Zurich indicated that age of onset of
anxiety disorders generally preceded that of migraine and that the
onset of affective disorders in the majority of comorbid subjects
followed that of the onset of migraine.7,22 The results implied a
strong relationship between migraine and anxiety or depression,
rather than their representing discrete manifestations.

Personality disorders. Several personality traits have been
reported to be more prevalent in persons with migraine. Among
those, neuroticism measured by Eysenck’s personality question-
naire showed a considerable degree of association with migraine,
which suggested that migraine sufferers might be more vulnera-
ble to psychopathology.23-25 No significant difference among sub-
types of migraine has been documented. The association between
migraine and neuroticism remained significant when sex, history
of major depression, and history of any anxiety disorder were
controlled. Elevated rates of neuroticism and somatization, as
measured by the Freiburg Personality Inventory and the
Symptom Checklist 90, have been observed in persons with
migraine.26 Abnormal personality profiles are more prevalent in
persons with either chronic headache, chronic migraine, or
migraine with analgesic rebound headache. A case-control study
showed that persons with chronic migraine as well as analgesic

rebound headache had higher score in multiple subscales of
MMPI compared to persons with episodic migraine. These sub-
scales included hypochondriasis, depression, schizophrenia and
social introversion.27

Significant headache is a common complaint in patients with
borderline personality disorder. Based on information gathered
from 112 patients visiting a psychiatric clinic, Hegarty reported
overall prevalence of severe headache was 60.4 percent in those
with borderline personality disorder. Fifty percent of females and
24 percent of males were diagnosed as having migraine.28

Etiology and Pathogenesis
Ample evidence has indicated that the association between
migraine and psychiatric comorbidities is not a matter of chance.
Two explanations for this association are possible. First, migraine
and depression or anxiety are causally related, with either
migraine causing depression or anxiety or the reverse. In this
model, an index disorder causes or predisposes to the develop-
ment of the comorbid disorder. Therefore, this association must
be unidirectional in nature. However, epidemiological and clini-
cal evidence confirms that the association between migraine and
psychiatric disorders, especially major depression, is bidirectional.

The second explanation is that migraine and depression or
anxiety share common underlying pathologic mechanisms. The
index and comorbid disorders may represent alternative manifes-
tations of the same underlying factor or factors, or different stages
of the same disease. Franchini and colleagues reported that mood
disorder and migraine familiarity in first-degree relatives was sig-
nificantly related to the risk for co-morbidity (Franchini et al
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Comorbidity between migraine and psychiatric disorders
has been reported from several countries worldwide,
including the United States, Switzerland, Greece, Turkey,
Taiwan, and Italy. The information obtained from these
countries is rather consistent, which shows the lifetime
prevalence of major depression in persons with migraine to
be three to five times higher than those without.8,43,44

Risk of comorbid depression is higher in those suffering
from chronic migraine and those with analgesic overuse
headache.45 Mathew and colleagues reported that 46 per-
cent of patients with transformed migraine who visited
Houston Headache Clinic had clinical depression.46 Sub-
sequent study from the same clinic showed that persons
with transformed migraine had higher scores in Zung
Depression Scale, Beck Depression Inventory, and Type A
Behavioral Pattern compared with those with episodic

migraine.47 The prevalence of depression is higher in
migraine with chronic substance-induced headache com-
pared to migraine without analgesic overuse.48

A study from Taiwan showed that 78 percent of persons
with transformed migraine had psychiatric comorbidity,
namely: major depression (57 percent), panic (30 percent),
dysthymia (11 percent), and generalized anxiety disorder
(eight percent). The authors also suggested that women
and patients with transformed migraine were at higher risk
of psychiatric morbidity.49 However, Magnusson and Becker
reported contradictory findings, which showed that
depression scores obtained from persons with transformed
migraine and episodic migraine were not significantly dif-
ferent.50 Psychological distress and impaired quality of life
are associated with frequent headache and frequent dis-
ability but not with severity of headache.51

How Widespread is the Association Between 
Migraine and Depression?



2004). This model is in accordance with the observed bidirection-
al association. In 1989, Hudson and Pope proposed a hypothesis
of an “affective spectrum disorder” to explain the comorbidity
among eight disorders which included fibromyalgia, irritable
bowel syndrome, major depression, panic disorder, obsessive
compulsive disorder, bulimia, cataplexy, migraine and attention
deficit disorder with hyperactivity.29 They suggested that all these
disorders exhibited shared phenomenology, family history and
treatment response to antidepressant medications.30 This might be
the result of a common, albeit unknown, pathophysiology.

Psychosocial factors have also been mentioned. External locus
of control is associated with higher level of depression, poor pain
coping strategies, and greater disability. Scharff and colleagues
found that external locus of control was significantly related to
headache intensity as well as to the patient’s perception of the
extent to which pain interfered with many domains of their
lives.31 Variances explained that headache-related disability is
accounted for independently by locus of control and self-efficacy
belief.32 Concept of learned helplessness has also been proposed.
Such helplessness caused by uncontrolled migraine attacks
brought about chronic recurrent migraine and also depression.5

Common hypotheses have been proposed to account for the
phenomenology of both migraine and psychiatric disorders. De-
rangement in aminergic activity, especially serotonin and
dopamine, in the central nervous system is most likely. This cen-
tral aminergic system plays a pivotal role in controlling various
behaviors, i.e., sleep-wake, feeding, emotional level, etc. Change
in the amine system in persons with migraine with comorbid
depression has been documented. In 1995, Merikangas and col-
leagues reported lower tyramine sulfate excretion values among
persons with migraine and depression compared to those in
migraine alone or depression alone.33 Based on these findings, the
authors suggested that comorbid migraine with depression may
represent a more severe form of migraine than migraine alone.

Serotonin and its subtypes play major roles in pathogenesis of
depression, anxiety, and migraine. Decreased central serotonergic
activity is a main theory in pathogenesis of depression. Depletion
of platelet serotonin and increased level of urinary 5-hydroxyin-
dole acetic acid have been reported during the attack of migraine.
It is interesting that the reduction of serotonin concentration is
more prominent in persons with migraine complicated with med-
ication overuse headache, the condition in which the risk of hav-
ing comorbid depression is greater.34 The hypothesis of hyposero-
tonin is supported by the clinical observation that drugs that
enhance serotonergic function, such as tricyclic antidepressants or
selective serotonin reuptake inhibitors, are effective in treatment
of both migraine and depression.

Dopamine has been noted with its effect on yawning, mood
change, nausea and vomiting, which are common in the prodro-
mal phase of migraine. Moreover, anti-dopaminergic compounds

are used effectively in helping to relieve these symptoms. Patients
with migraine have an increased density of dopamine receptors on
peripheral lymphocytes, which reflects hypofunction of the
dopaminergic system.35 Migraine with aura, anxiety disorder, and
major depression can be components of a distinct syndrome asso-
ciated with allelic variations within the DRD2 gene.36

However, a recent genetic study does not support the role of
the dopaminergic system in migraine and comorbid panic disor-
der. Stochino and colleagues showed that the allele frequencies of
DRD1, DRD3, DRD5, and DRD2 in persons with migraine
with aura with comorbid panic disorder did not differ from that
of parental nontransmitted chromosomes.37 GABA was another
neurotransmitter found to be associated with both migraine and
depression. Vieira and colleagues examined CSF GABA levels and
found that chronic migraine patients with depression had signifi-
cantly lower CSF GABA levels than those without.38

Association between mitochondrial dysfunction or depression
and migraine co-morbidity, together with irritable bowel syn-
drome were demonstrated by Burnett and colleagues.39 The inves-
tigators recruited 166 families with at least one member who had
been diagnosed with mitochondrial disease by a physician.
Probable maternal inheritance group and probable non-maternal
inheritance group were identified and compared. The results
showed that those from the former group had a higher prevalence
of depression, migraine, and bowel dysmotility with statistical sig-
nificance. The hypothesis that mitochondrial dysfunction is a sig-
nificant common factor underlying the association of these three
conditions in the general population was proposed.39

In summary, mechanism of association has been so far discard-
ed in the hypothesis of chance or direct causation, leaving the
common factors hypothesis to be verified further. Common bio-
logical factors are by far the most likely explanation of the associ-
ation between migraine and psychiatric disorders. However, the
exact mechanism of such factors is still far from clear.

Management Strategies
The fact that migraine and psychiatric disorders often occur
together but its mechanism has not yet been well established poses
a challenge in treatment. To provide effective management of
patients with migraine and psychiatric disorders, therefore,
requires a comprehensive approach. 

First and foremost, physicians must be aware of the high
prevalence of such comorbidities, and elicit from the history any
mood and anxiety symptoms when patients present their symp-
toms of migraine. Further exploration into past history is also
beneficial. Second, before prescribing specific medication, history
of multiple medical treatments or drug used should be explored. 

Generally, tricyclic antidepressants such as amitriptyline, nor-
triptyline, or doxepin work well in treating migraine and depres-
sion. Dosage of these medications should be high enough to reach
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antidepressant levels, which are usually higher than those for con-
trolling migraine attacks. With the higher dosages, some adverse
effects, especially anticholinergic effects, can be severe and limit the
use of these medications. A selective serotonin reuptake inhibitor,
such as fluoxetine, can be an alternative. This group is useful in
treating depression and has fewer side effects.5,40 Education about
side effects of antidepressants is crucial, and emphasis on the ben-
efits of regular and long term use of the medication is necessary.
Explaining to patients that antidepressants take time to show their
effects and that patients must tolerate the drugs’ side effects at the
beginning of treatment helps increase compliance. 

Third, supporting psychotherapy that stresses an increasing
internal locus of control, healthy lifestyle, and adhering to medica-
tion benefits patients with long-term suffering from both migraine
and mood disorders. Cognitive behavioral therapy has a prophylac-
tic efficacy to migraine and treatment efficacy to mood disorders.
The combination of behavioral therapy with prophylactic medica-
tion creates a synergistic effect, increasing efficacy beyond either
type of treatment alone. Cognitive behavioral therapy has earned an
important place in the comprehensive treatment of patients with
episodic migraine.41,42 Finally, in patients refractory to treatment,
liaison with a psychiatrist is recommended.

Factors increasing psychiatric comorbidity include migraine
with aura, chronicity of migraine, female gender, analgesic over-
use, and coexisting painful conditions. Higher risk of having
comorbid depression and anxiety disorders (panic or generalized

anxiety disorders) has also been identified in migraine patients
who also suffer from other pain syndromes such as arthritis or
back pain.20 Other painful conditions in patients with migraine,
therefore, need to be identified and properly treated to prevent
possible comorbid anxiety and depression later on.

Psychiatric comorbidities are more prevalent in persons with
frequent migraine attacks with or without analgesics or ergot over-
use. The higher risk of having depression may be the result of
chronicity of the disease. Early and effective treatment of migraine
is then highly recommended. Comorbid mood disorders should
be looked, for and prompt treatment should be employed.

Several drugs used in aborting or preventing the attacks of
migraine may influence the risk of having comorbid psychiatric
symptoms. Clinical depression can be uncovered or worsened by
some prophylactic medications, such as beta-adrenergic blockers
or calcium channel blockers. Caffeine-containing compounds,
which are used as abortive medications, can cause palpitation and
trigger the panic attack. Therefore, physicians should prescribe
those with caution, especially in the persons with higher risk. PN

Adapted from MedLink® Neurology (www.medlink.com) with
permission.
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