
Introduction

Over the last few years, several studies, conducted both in
the general population and in patients referred to headache
centers, have indicated a high comorbidity between
migraine and anxiety and mood disorders (especially panic
attack disorders and major depression) [1–8]. Migraine is
also associated with stressful life events, although the nature
of their relation to migraine, i.e. causative or consequential,
remains under dispute [9–22].

Stressful life events not only act as illness precursors or
antecedents of headache [13]; they can be a consequence of
the disorder and they can act as a mediating variable in the

persistence of chronic headache [14, 15] or in the triggering
of a migraine attack [21, 22].

Patients with migraine referred to tertiary headache care
centers present with a more severe and disabling distur-
bance as compared to migraine sufferers from the general
population who do not necessarily seek specialist care.
Thus, migraine patients recruited in tertiary care centers
represent an ideal population to investigate the reciprocal
influence of headache, psychiatric disorders and stressful
life events as migraine is expressed to the most severe
degrees. One may expect, in fact, that higher patient dis-
ability is also associated with greater psychiatric comorbid-
ity and/or psychosocial stressors. 
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Abstract  A multicenter study was
carried out to investigate the preva-
lence of psychosocial stressors and
psychiatric comorbidity in patients
suffering from migraine without aura
(MWO) according to the
International Headache Society crite-
ria. Two hundred four adult MWO
outpatients underwent a structured
psychiatric interview (CIDI-c) to
determine the presence of anxiety,
and mood and somatoform disorders
according to DSM-III-R criteria. 
An ad hoc questionnaire was used to
assess psychosocial stress events.
Anxiety disorders were found in
39.2% of the sample, mood disorders
occurred in 23.0% and somatoform
disorders in 21.6%. Psychosocial
stressors were identified in 22.5% of
the migraineurs without any differ-
ence between patients with and with-
out psychiatric comorbidity. No cor-
relation was found between psychi-

atric comorbidity and migraine dura-
tion or frequency. When the
migraine patients were compared
with a homogeneous group of ten-
sion-type headache sufferers, a high-
er frequency of psychiatric comor-
bidity was found in the latter group
(56.4% vs. 77.8%, p = 0.01). These
data suggest that migraine as well as
tension-type headache are associated
with an increased vulnerability to
psychiatric disorders. Whether this is
related to a common genetic suscep-
tibility or is the effect of a psy-
choneurobiological loop related to
the stress response activation
remains to be investigated. 
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The aims of this study were to assess the prevalence of
psychiatric comorbidity and stressful life events in patients
with migraine referred to tertiary care headache centers in
Italy and to compare the prevalence of psychosocial stres-
sors in patients with and without psychiatric comorbidity. 

Furthermore, we compared the migraine patients in this
study to a large group of patients with episodic or chronic
tension-type headache from a previously published report
[23], to test the hypothesis that psychiatric comorbidities
and/or psychosocial stressors in migraine patients are differ-
ent than those in patients with tension-type headache.

Patients and methods

As a part of a larger collaborative project of the Italian Society for
the Study of Headache, the present study was set up to assess the
prevalence of psychosocial stressors and psychiatric disorders
among patients affected by primary headaches. Here we report the
results of a study in patients with migraine without aura (MWO).
Two hundred four adult outpatients affected by migraine without
aura referred for the first time to ten Italian tertiary care headache
centers (Bari, Florence, Milan I, Milan II, Parma, Pavia, Perugia,
Pisa, Rome I, Rome II), were consecutively recruited over a one-
year period from June 1993 to June 1994 (Table 1). The diagnosis
was made according to the International Headache Society (IHS)
criteria [24]. Inclusion criteria were: history of headache for at
least 1 year, occurrence of at least 1 attack per week during the last
6 months, absence of other primary headaches or chronic somatic
pains (e.g. back pain), and absence of a history of any recurrent
headache, except for MWO. 

A structured psychiatric interview, the Composite International
Diagnostic Interview-Core (CIDI-c) [25], previously translated
into Italian and validated for the Italian population [26], was
administered to the patients by trained physicians in order to estab-
lish a DSM-III-R psychiatric diagnosis [27]. This interview
focused on anxiety, mood and somatoform disorders. An ad hoc
questionnaire was used to identify the occurrence of psychosocial
stressors which were classified according to DSM-III-R criteria
[27]. Inter-rater reliability among physicians was previously estab-
lished in an ad hoc trial.

A sample of 217 patients with episodic (ETT) or chronic
(CTT) tension-type headache previously studied with the same

methods by our group [23] was used for comparisons (Table 1). 
Univariate statistical analysis was carried out using chi-square

and Fisher’s exact tests, when appropriate. A logistic regression
was performed to assess the association of psychiatric comorbidi-
ty with age of patients, migraine duration and frequency of attacks.
Then, the correspondence analysis was applied to the whole sam-
ple consisting of 204 migraineurs and 217 tension-type headache
sufferers. For this analysis, the group of 217 tension-type headache
patients was further subdivided in four samples: (1) patients with
episodic tension-type headache with pericranial muscle disorder
(ETTw) (40 cases); (2) patients with episodic tension-type
headache without pericranial muscle disorder (ETTwo) (68 cases);
(3) patients with chronic tension-type headache with pericranial
muscle disorder (CTTw) (59 cases); and (4) patients with chronic
tension-type headache without pericranial muscle disorder
(CTTwo) (50 cases). Using correspondence analysis, a contin-
gency table was obtained in which the rows represented the five
kinds of headaches (MWO, ETTw, ETTwo, CTTw, CTTwo) and
the columns represented the psychiatric categories (anxiety disor-
ders, mood disorders, somatoform disorders, psychosocial stress-
es). In the graphs, the intersection of the two axes corresponds to
the mean profile. Graphically, the farther a point is from the origin,
the greater is the association between rows and columns. The prox-
imity between two row points or between two column points indi-
cates a strong correlation in the data. The correspondence between
a row point and a column point can be interpreted by the angle
between them, taking the origin as the summit. If the angle is acute
(< 90°), the two items represented by the points are positively cor-
related. If the angle is obtuse the points are negatively correlated,
and if there is a right angle the points do not interact. Statistical
analyses were performed by using the SAS statistical software
package (SAS Institute, Milan, Italy).

Results

One hundred thirty-five patients (66.2%) out of the 204
examined showed at least one psychiatric disorder or psy-
chosocial stressor. A single associated psychosocial stress or
psychiatric disorder was identified in 74 (54.8%) of these
patients; 44 patients (32.6%) had two disorders, 13 patients
(9.6%) had three, and 4 patients (3.0%) had four disorders.

Psychosocial stresses were found in 46 patients (22.5%),
including 9 males (20.0%) and 37 females (23.3%); the gen-
der difference was not statistically significant (Table 2).
Among the psychiatric disorders, anxiety was by far the
most represented, being present in 80 cases (39.2%). Its
prevalence was significantly higher in females (69 cases,
43.4%) than in males (11 cases, 24.4%), p < 0.05. Mood disor-
ders were found in 47 cases (23.0%) without any significant
gender difference: 6 males, (13.3%) vs. 41 females (25.8%).
Somatoform disorders were diagnosed in 44 subjects
(21.6%); no difference was found between males (6 cases,
13.3%) and females (38 cases, 23.9%).

The distinct psychosocial stressors and psychiatric diag-
noses are reported in Table 2. Psychosocial stress was most-

Table 1 Demographic characteristics of the study sample. Values
in parentheses are standard deviations

Migraine Tension-type Total
without aura headache

Number of cases 204 217 421
Males 45 76 121
Females 159 141 300
Mean age, years 34.4 (10.6) 36.3 (12.2) 35.5 (11.7)
Mean age at headache 

onset, years 19.5  (8.5) 24.6  (8.7) 21.9 (10.5)
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ly represented in the marital (5.4%), interpersonal (5.4%),
living environment (4.9%) and occupational (3.9%) areas. 

Generalized anxiety disorder (26.5%), panic disorder
without agoraphobia (19.6%) and simple phobia (11.8%)
prevailed among the anxiety group, while dysthymia
(11.8%), and recurrent (5.4%) and single-episode (4.4%)
major depressions accounted for most of the mood disor-
ders. Undifferentiated somatoform disorder (20.1%) was the
most frequent disorder in the somatoform group. 

No significant difference was found in psychiatric
comorbidity between patients with and without psychoso-
cial stresses, either in the whole sample (26 cases (12.7%)
vs. 20 cases (9.8%), p = ns) or in the female (24 cases

(15.1%) vs. 13 cases (8.2%), p = ns) or male (2 cases (4.4%)
vs. 7 cases (15.6%), p = ns) groups.

Forty-eight patients showed more than one psychiatric
disorder, as indicated in Table 3. Anxiety was the most rep-
resented disorder both alone and in association with other
psychiatric disorders. The results of logistic regression
showed that neither the age of the patients (r = 0.1, p = 0.6)
nor the migraine duration (r = 0.0, p = 0.6) or frequency 
(r = 0.0, p = 0.6) was correlated with the occurrence of psy-
chopathology. 

When the migraine patients were compared with a
homogeneous group of tension-type headache (TTH) suf-
ferers (Table 4), a higher frequency of psychiatric comor-

Table 2 Psychopathological disorders according to DSM-III-R in the 204 patients affected by migraine without aura. The number of psy-
chopathological disorders exceeds the number of patients because some patients presented more than one disorder

Psychopathological disorders Males Females Total
n (%)a n (%)b n (%)c

Psychosocial stresses (n = 46) 9 (20.0) 37 (23.3) 46 (22.5)
Conjugal 2  (4.4) 9 (5.7) 11 (5.4)
Parenting 0 (0) 5 (3.1) 5 (2.5)
Other interpersonal 1 (2.2) 10 (6.3) 11 (5.4)
Occupational 4 (8.9) 4 (2.5) 8 (3.9)
Living circumstances 1 (2.2) 9 (5.7) 10 (4.9)
Financial 1 (2.2) 2 (1.3) 3 (1.5)
Legal 0 (0) 3 (1.9) 3 (1.5)
Developmental 0 (0) 2 (1.3) 2 (1.0)
Physical illness or injury 0 (0) 4 (2.5) 4 (2.0)
Other 1 (2.2) 0 (0) 1 (0.5)

Anxiety disorders (n = 80) 11 (24.4)* 69 (43.4)* 80 (39.2)
Generalized anxiety disorder 9 (20.0) 45 (28.3) 54 (26.5)
Panic disorder without agoraphobia 0 (0) 4 (25.2) 4 (19.6)
Panic disorder with agoraphobia 0 (0) 1 (0.6) 1 (0.5)
Agoraphobia without history of panic disorder 0 (0) 2 (1.3) 2 (1.0)
Social phobia 1 (2.2) 1 (0.6) 2 (1.0)
Simple phobia 3 (6.7) 21 (13.2) 24 (11.8)
Obsessive-compulsive disorder 0 (0) 5 (3.1) 5 (2.5)
Adjustment  disorder with anxious mood 0 (0) 1 (0.6) 1 (0.5)

Mood disorders (n = 47) 6 (13.3) 41 (25.8) 47 (23.0)
Dysthymia 3 (6.7) 21 (13.2) 24 (11.8)
Major depression, recurrent 2 (4.4) 9 (5.7) 11 (5.4)
Major depression, single episode 0 (0) 9 (5.7) 9 (4.4)
Bipolar disorder 0 (0) 1 (0.6) 1 (0.5)
Depressive disorder not otherwise specified 1 (2.2) 0 (0) 1 (0.5)
Adjustment disorder with depressed mood 0 (0) 1 (0.6) 1 (0.5)

Somatoform disorders (n = 44) 6 (13.3) 38 (24.9) 44 (21.6)
Somatization disorder 0 (0) 3 (1.9) 3 (1.5)
Undifferentiated somatoform disorder 6 (13.3) 35 (22.0) 41 (20.1)

*p = 0.03, χ2 test for females vs. males
a Percent with respect to a total of 45 male patients
b Percent with respect to a total of 159 female patients
c Percent with respect to all 204 patients
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bidity was found in the latter group (56.4% vs. 77.8%, 
p = 0.01). Both anxiety and mood disorders were more
represented in the TTH group while no significant differ-
ence was found in psychosocial stresses and somatoform
disorders prevalences in the two headache subtypes.

The distinct psychosocial stressors and psychiatric
diagnoses found in the MWO and TTH groups are report-
ed in Table 5. When the individual psychiatric disorders in
the two groups were compared, as shown in Table 6, mood
disorders were more represented in the tension-type
headache sample (16 cases (7.8%) vs. 32 cases (14.7%), p
< 0.05).

The correspondence analysis derived from a contin-
gency table in which the rows represent five kinds of
headache and the columns represented the psychiatric cat-

egories is shown in Figs. 1–5. Figure 1 indicates that
migraine without aura was strongly correlated (narrow
angles) with no anxiety disorders, no mood disorders, and
no psychosocial stresses. Episodic tension-type headache
without pericranial muscle disorder (Fig. 2) and episodic
tension-type headache with pericranial muscle disorder
(Fig. 3) are interrelated because by correspondence analy-
sis their points lie close by in the same quadrant; both cor-
related (narrow angles) with psychosocial stresses and no
somatoform disorders. Chronic tension-type headache
without pericranial muscle disorder was highly correlated
with somatoform disorders and with no psychosocial
stresses (Fig. 4). Chronic tension-type headache with peri-
cranial muscle disorder correlated with anxiety and
depression (Fig. 5).

Table 3  Psychiatric disorders in the 45 male and 159 female patients with migraine without aura. The number of psychosocial stress and
psychiatric disorders exceeds number of patients because of multiple occurrences in some patients

Males Females Total
Psychiatric profile n   (%)a n   (%)b n   (%)c

No psychiatric disorders 27 (60.0)* 62 (38.9)* 89 (43.7)
Anxiety disorders 6 (13.3) 32 (20.1) 38 (18.6)
Mood disorders 3 (6.7) 13 (8.2) 16 (7.8)
Somatoform disorders 4 (8.9) 9 (5.7) 13 (6.4)
Anxiety and mood disorders 3 (6.7) 14 (8.8) 17 (8.3)
Anxiety and somatoform disorders 2 (4.4) 15 (9.4) 17 (8.3)
Anxiety, mood and somatoform disorders 0 (0) 8 (5.0) 8 (3.9)
Mood and somatoform disorders 0 (0) 6 (3.8) 6 (2.9)

* p = 0.007, χ2 test for males vs. females
a Percent with respect to the 45 male patients
b Percent with respect to the 159 female patients
c Percent with respect to all 204 patients

Table 4 Psychological stress and psychiatric disorders in the 204 patients with migraine without aura and in the 217 patients with ten-
sion-type headache. The number of cases of psychosocial stress and psychiatric disorders exceeds the number of patients because of mul-
tiple occurrences in some patients

Migraine without aura Tension-type headache p
n (%) n (%)

Any psychiatric comorbidity 115 (56.4) 169 (77.8) 0.01
Psychosocial stress 46 (22.5) 64 (29.5) ns
Anxiety disorders 80 (39.2) 116 (53.4) 0.003
Mood disorders 47 (23.0) 80 (36.8) 0.002
Somatoform disorders 44 (21.6) 47 (21.7) ns

ns, not signficant
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Table 5  Psychopathological disorders according to DSM-III-R in the 204 patients affected by migraine without aura and in the 217
patients with tension-type headache. The number of psychopathological disorders exceeds the number of patients because some patients
presented more than one disorder

Migraine without aura Tension-type headache
Psychopathological disorders n (%)a n (%)b

Psychosocial stress 46 (22.5) 64 (29.5)
Conjugal 11 (5.4) 16 (7.4)
Parenting 5 (2.5) 13 (5.9)
Other interpersonal 11 (5.4) 12 (5.5)
Occupational 8 (3.9) 31 (14.3)
Living circumstances 10 (4.9) 17 (7.8)
Financial 3 (1.5) 0 (0)
Legal 3 (1.5) 0 (0)
Developmental 2 (1.0) 0 (0)
Physical illness or injury 4 (2.0) 3 (1.4)
Other 1 (0.5) 0 (0)

Anxiety disorders 80 (39.2) 116 (53.4)
Generalized anxiety disorder 54 (26.5) 97 (44.7)
Panic disorder without agoraphobia 4 (19.6) 5 (2.3)
Panic disorder with agoraphobia 1 (0.5) 4 (1.8)
Agoraphobia without history of panic disorder 2 (1.0) 8 (3.7)
Social phobia 2 (1.0) 14 (6.4)
Simple phobia 24 (11.8) 1 (0.5)
Obsessive-compulsive disorder 5 (2.5) 0 (0)
Adjustment  disorder with anxious mood 1 (0.5) 0 (0)
Post-traumatic stress disorder 0 (0) 1 (0.5)

Mood disorders 47 (23.0) 80 (36.9)
Dysthymia 24 (11.8) 36 (16.6)
Major depression, recurrent 11 (5.4) 27 (12.4)
Major depression, single episode 9 (4.4) 9 (4.1)
Bipolar disorder 1 (0.5) 0 (0)
Depressive disorder not otherwise specified 1 (0.5) 7 (3.2)
Cyclothymia 0 (0) 1 (0.5)
Adjustment disorder with depressed mood 1 (0.5) 0 (0)

Somatoform disorders 44 (21.6) 47 (21.6)
Body dysmorphic disorder 0 (0) 0 (0)
Conversion disorder 0 (0) 0 (0)
Hypochondriasis 0 (0) 1 (0.5)
Somatoform pain disorder 0 (0) 7 (3.2)
Somatization disorder 3 (1.5) 1 (0.5)
Undifferentiated somatoform disorder 41 (20.1) 38 (17.5)

a Percent with respect to a total of 204 patients with migraine without aura
b Percent with respect to a total of 217 patients with tension-type headache

Table 6 Psychiatric disorders in the 204 patients with migraine without aura and in the 217 patients with tension-type headache. The num-
ber of psychosocial stress and psychiatric disorders exceeds the number of patients because of multiple occurrences in some patients

Migraine without aura Tension-type headache
Psychiatric profile n (%) n (%) p

No psychiatric disorders 89 (43.7) 49 (22.6) 0.0001a

Anxiety disorders 38 (18.6) 57 (26.3) –
Mood disorders 16 (7.8) 32 (14.7) 0.038a

Somatoform disorders 13 (6.4) 16 (7.4) –
Anxiety and mood disorders 17 (8.3) 25 (11.5) –
Anxiety and somatoform disorders 17 (8.3) 22 (10.1) –
Anxiety, mood and somatoform disorders 8 (3.9)       12 (5.5) –
Mood and somatoform disorders 6 (2.9) 4 (1.8) nsb

a χ2 test
b Fisher’s exact test
ns, not significant
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Fig. 1 Correspondence
analysis reveals strong
correlation (narrow
angles) between
migraine without aura
(MWO) and absence 
of stress, anxiety 
or mood disorders

Fig. 2 Correspondence
analysis shows that
episodic tension-type
headache without 
pericranial muscle 
disorder (ETTwo) 
correlates with 
psychosocial stress 
and absence of
somatoform disorders

Fig. 3 Correspondence
analysis indicates that
episodic tension-type
headache without 
pericranial muscle 
disorder (ETTw) 
correlates with 
psychosocial stress 
and absence of
somatoform disorders

No somatoform
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Fig. 5 Correspondence
analysis indicates that
chronic tension-type
headache without 
pericranial muscle 
disorder (CTTw) 
is correlated with 
anxiety disorders and
mood disorders

Discussion

We evaluated the prevalence of psychiatric morbidity and
psychosocial stressors in outpatients affected by migraine
without aura referred to ten Italian headache centers over a
one-year period. Two-thirds of patients had at least one psy-
chiatric disorder or psychosocial stress. Although we did not
measure psychiatric comorbidity in a control group of sub-
jects without migraine from the general population, these
values are well above the previously reported prevalence
[28, 29]. 

Anxiety was the prevalent disorder in the patients with
psychiatric comorbidity, followed by mood and somatoform
disorders. Among anxiety disorders, the most common was
generalized anxiety disorder, followed by panic attack disor-
der without agoraphobia and simple phobia. Among mood

disorders, dysthymia prevailed over major depression. These
results are in agreement with, and further support, the data in
the literature that indicate a higher prevalence of psychiatric
comorbidity in patients with migraine without aura than in
the general population [1, 2, 4]. 

In migraine patients, psychiatric comorbidity or life
stressors did not correlate either with the duration of
migraine or with the frequency of attacks. The absence of a
relation between the duration of the disease and the frequen-
cy of attacks on one hand and the prevalence of psychiatric
comorbidity on the other suggest that the presence of psy-
chiatric disorders is not a reaction to the “psychological
load” of the painful migraine episodes, as had been indicat-
ed by several clinical studies [1, 6].

Women had a significantly greater psychiatric comorbid-
ity than men, which could reflect the greater prevalence of
psychiatric disorders, and particularly depression, generally
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observed in females [6]. The large numeric discrepancy
between men and women in our sample, however, warrants
caution in drawing any conclusion. Among the stressful life
events examined, none appeared to predominate over oth-
ers. Furthermore, no difference in the prevalence of life
stresses was observed between the migraine patients with
and without psychiatric comorbidity. These results suggest
that stressful life events in migraine patients do not affect
the probability of developing a concomitant psychiatric dis-
order, although prolonged stressful conditions may trigger a
psychobiochemical loop leading to increased psychiatric
vulnerability [10]. 

Psychiatric comorbidity in patients with migraine was
compared with that in a group of patients with tension-type
headache who had been recruited by the ten centers during
the same period and whose data have already been reported
[23]. Prevalence of psychiatric comorbidity in the migraine
patients was lower than in the tension-type headache
patients as a group. Episodic tension-type headache sub-
groups showed a positive relation with stress factors.
Furthermore, a positive relation between psychopathologi-
cal items and chronic tension-type headache subgroups was
revealed by correspondence analysis. In fact, chronic ten-
sion-type headache with pericranial muscle disorder corre-
lated with anxiety and depression whereas chronic tension-

type headache without pericranial muscle disorder was
highly correlated with somatoform disorders. 

Altogether, these data may be subjected to different
interpretations. Some authors have suggested a possible
common genetic susceptibility between migraine and mood
disorders [7]. In alternative, the association between
headache and psychopathology can be seen as the conse-
quence of the activation of stress-related phenomena that
increase individual vulnerability to the onset of psy-
chopathological manifestations [10]. A wide body of litera-
ture concordantly shows that the duration of a stressful
event, in addition to and even more so than its intensity,
plays a role in determining a psychopathological conse-
quence [30–32]. This is be consistent with the observation
that sporadic events such as psychological stresses are not
associated with a greater prevalence of psychiatric comor-
bidity. In episodic tension-type and migraine headaches that
show an increasingly greater degree of discomfort, there is
a parallel increase of psychiatric comorbidity. The greatest
degree of psychiatric morbidity, though, is seen in chronic
tension-type headache where the discomfort, even if with a
lesser intensity, persists. A bidirectional, circular model with
changes in levels of stressors and psychiatric concomitants
affecting headache and vice versa may provide an adequate
explanation of these results [16–19].
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