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Migraine and stroke in young women: case-control study
C L Chang, Michael Donaghy, Neil Poulter, and World Health Organisation Collaborative Study of
Cardiovascular Disease and Steroid Hormone Contraception

Abstract
Objective To investigate the association between
migraine and ischaemic or haemorrhagic stroke in
young women.
Design Hospital based case-control study.
Setting Five European centres participating in the
World Health Organisation Collaborative Study of
Cardiovascular Disease and Steroid Hormone
Contraception.
Subjects 291 women aged 20-44 years with ischaemic,
haemorrhagic, or unclassified arterial stroke
compared with 736 age and hospital matched
controls.
Intervention Questionnaire.
Main outcome measure Self reported history of
headaches.
Results Adjusted odds ratios associated with a
personal history of migraine were 1.78 (95%
confidence intervals, 1.14 to 2.77), 3.54 (1.30 to 9.61),
and 1.10 (0.63 to 1.94) for all stroke, ischaemic stroke,
and haemorrhagic stroke respectively. Odds ratios for
ischaemic stroke were similar for classical migraine
(with aura) (3.81, 1.26 to 11.5) and simple migraine
(without aura) (2.97, 0.66 to 13.5). A family history of
migraine, irrespective of personal history, was also
associated with increased odds ratios, not only for
ischaemic stroke but also haemorrhagic stroke. In
migrainous women, coexistent use of oral
contraceptives or a history of high blood pressure or
smoking had greater than multiplicative effects on the
odds ratios for ischaemic stroke associated with
migraine alone. Change in the frequency or type of
migraine on using oral contraceptives did not predict
subsequent stroke. Between 20% and 40% of strokes
in women with migraine seemed to develop directly
from a migraine attack.
Conclusions Migraine in women of childbearing age
significantly increases the risk of ischaemic but not
haemorrhagic stroke. The coexistence of oral
contraceptive use, high blood pressure, or smoking
seems to exert a greater than multiplicative effect on
the risk of ischaemic stroke associated with migraine.

Introduction
Migraine has been reported as a risk factor for ischae-
mic stroke in men1 2 and premenopausal women.2–5

Two reports have shown that classical migraine (with

aura) poses a higher risk than simple migraine
(without aura).4 6 Migraine seems to be a background
risk factor for stroke. Migraine also acts as an acute
precipitant of stroke because some patients have a
stroke during a migraine attack (migrainous stroke).7–9

The relative occurrence of these two types of stroke
related to migraine is unknown.

The notion that oral contraceptive use and
migraine might interact in predisposing to stroke was
proposed by Bickerstaff.10 A case-control study showed
a substantially increased risk of ischaemic stroke in
women who had migraines and who used oral contra-
ceptives.4 Bickerstaff cited examples of changed
patterns of migraine heralding a stroke in women
starting oral contraceptives.10 He, and later others,
advised that women should stop taking oral contracep-
tives if their migraine changed from simple (without
aura) to classical (with aura).10 11 To date, however, no
formal studies have examined whether a change in
migraine type on starting oral contraceptives is a
predictor of stroke in women.

Oral contraceptives are known to be an independ-
ent risk factor for ischaemic and haemorrhagic strokes,
particularly in patients who smoke, are aged over 35, or
who have a history of hypertension.12–14 This risk is
lower in women who use low dose ( < 50 ìg oestrogen)
rather than high dose (>50 ìg) contraceptives.13 The
effect of migraine among women taking either low or
high dose oral contraceptives upon the risk of
developing ischaemic or haemorrhagic stroke was pre-
viously unestablished.

This study on the influence of migraine on ischae-
mic and haemorrhagic stroke was affiliated to an
ongoing case-control study of oral contraceptive use
and cardiovascular diseases.15 It investigated the extent
to which simple or classical migraine predispose to
ischaemic stroke, haemorrhagic stroke, and all stroke
(combined ischaemic, haemorrhagic, and unclassified
stroke); the interaction between migraine and oral
contraceptives, hypertensive history, or smoking in
determining the risk of stroke; whether any such risk is
still present for low dose contraceptives; whether a
change in the type of migraine—for example, from
simple to classical—heralds stroke in women taking
oral contraceptives; and the proportion of strokes in
women who have migraines that develop directly out
of a migraine attack.

Cardiovascular
Studies Unit,
Department of
Clinical
Pharmacology,
Imperial College
School of Medicine,
London W2 1PG
C L Chang,
research fellow
N R Poulter,
professor

Department of
Clinical Neurology,
Radcliffe Infirmary,
Oxford OX2 6HE
M Donaghy,
reader

Correspondence to:
Professor Poulter
n.poulter@ic.ac.uk

BMJ 1999;318:13–8

13BMJ VOLUME 318 2 JANUARY 1999 www.bmj.com



Subjects and methods
This study was carried out in eight cities (Oxford, Ber-
lin, Hodmezovasarhely, Mako, Szeged, Szentes, Bel-
grade, and Ljubljana) from the five European centres
participating in the WHO collaborative study of
cardiovascular disease and steroid hormone contra-
ceptives, which was a hospital based case-control study
in 17 countries. A detailed description of the methods
used in the WHO study has been published
previously.15

In brief, each collaborating centre recruited women
aged 20-44 years who had had a stroke, acute myocar-
dial infarction, or venous thromboembolic disease.
Each case was matched with up to three controls from
a variable number of participating hospitals. Women
were considered to be eligible for the present study if
they were aged 20-44 years, they had been admitted to
a participating hospital between June 1990 and
January 1993 (January 1994 in one centre) inclusive,
and they had a discharge diagnosis of stroke. Women
were excluded if they had: (a) had a transient ischaemic
attack (an event lasting < 24 hours); (b) had died within
24 hours of admission; (c) had a history of stroke, deep
vein thrombosis, pulmonary embolism, acute myocar-
dial infarction, or natural or surgical menopause; (d)
had a recent history (within 6 weeks) of pregnancy; or
(e) had a major illness causing prolonged bed rest or
surgery. Verbal informed consent was obtained from
all cases and controls. This was recorded in the study
questionnaire.

Case definition
A monitoring system was set up in each centre to
identify all eligible cases of stroke. These cases were
classified into one of seven types of stroke after a
review of their medical history and the results of
examination and investigations—namely, intracerebral
(including intraventricular, intraparenchymal, and
intracerebellar), subarachnoid haemorrhagic stroke,
undifferentiated haemorrhagic stroke, ischaemic
stroke with or without a possible cardiac source of
embolus, unclassified (unknown type), and venous (or
some other non-stroke diagnosis classed as “other”).
The criteria used to diagnose ischaemic, haemor-
rhagic, and unclassified strokes have been fully
described previously.13 14

Controls and interview
Up to three hospital based controls, matched by 5 year
age bands (20-24, 25-29, 30-34, 35-39, 40-44) and time
of admission, were recruited for each case as previously
described.13 15 Controls were subject to the same exclu-
sion criteria as cases. They had to have been admitted
to the same hospital as the case, with one of 27
diagnoses considered to have no association with use
of oral contraceptives.15 All cases and controls were
interviewed using a standardised questionnaire. The
questionnaire included information on self reported
details of medical and reproductive history, use of
drugs, family history of premature stroke and heart
attack, or both, smoking habit, use of contraceptives,
use of alcohol and coffee, educational attainment, and
social class. In five European countries a supplemen-
tary questionnaire was given to all cases of stroke and
their controls. This contained additional information

on the nature and frequency of past and current head-
aches, accompanying aura, family history of migraine,
changes in the frequency and characteristics of
headache associated with use of oral contraceptives,
and whether headache with migrainous features had
occurred within 3 days before the onset of stroke. The
definition of simple migraine, based on the Inter-
national Headache Society’s criteria,16 was defined as a
self reported history of a recent severe headache
lasting for more than 4 hours but less than 3 days,
which occurred on one or both sides of the head, and
which was associated with feeling sick and finding loud
noises or bright lights unpleasant, or both. Simple
migraine symptoms accompanied by an initial aura
consisting of visual disturbance or abnormalities of
speech, skin sensation, or muscle power, were defined
as classical migraine. A family history of migraine was
considered positive if subjects reported that one or
more of either of their parents, siblings, or children had
had migraine.

Statistical analysis
Odds ratios for stroke associated with a history of
migraine compared with women who had not had
migraine were computed by conditional logistic
regression and adjusted for confounding variables
defined using standard criteria.17 Stroke (all strokes,
ischaemic stroke, or haemorrhagic stroke) was fitted as
the dependent variable, and known risk factors and
migraine status were independent variables. Data were
analysed with sas and egret.18

Results
In the five European centres, the supplementary ques-
tionnaire was completed by 291 of 309 (94.2%) women
who had had a stroke (86 ischaemic, 187 haemor-
rhagic, 18 unclassified) and 736 matched controls (220,
472, and 44 respectively for the three types of stroke).
An average of 2.2, 1.8, 2.7, 2.8, and 2.4 controls were
recruited per case in the United Kingdom, Germany,
Hungary, Slovenia, and Yugoslavia respectively. More
than half of the cases were from Slovenia and Yugosla-
via and about two thirds of all strokes were
haemorrhagic in type, with an overall ratio of haemor-
rhagic to ischaemic stroke of 2.2:1. Of 187 cases of
haemorrhagic stroke, 150 (80.2%) were subarachnoid.

Among cases of stroke and their controls, 25.4%
(74/291) and 13.0% (96/736) respectively gave a
history of migraine. Table 1 shows various characteris-
tics of cases and their matched controls by migraine
status. Both cases and controls with a history of
migraine were significantly more likely to report a his-
tory of blood pressure problems in pregnancy
(P < 0.05) or a family history of migraine (P < 0.001)
than those without such a history. Irrespective of
migraine history, cases were more likely than controls
to report a history of: hypertension during and outside
pregnancy (at any time before the stroke (cases) or
before hospital admission (controls)); diabetes; heavy
smoking (>10 cigarettes per day); heavy alcohol intake
(>14 units per week); and a family history of
premature stroke ( < 60 years) and migraine. Cases
were also more likely than controls to be current users
of oral contraceptives. Of those women who had had
migraine, approximately 70% of both cases (51/74)
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and controls (69/96) had the classical type. About 25%
of cases (74/291) reported a history of migraine and
26% (n = 75) gave a family history of migraine (data
not shown). Among controls, 13% (96/736) reported a
personal history of migraine and 12% (n = 87) a family
history of migraine (data not shown). A history of
migraine was reported more frequently among women
who had had an ischaemic stroke (26/86, 30%) than
among those who had had a haemorrhagic stroke (39/
187, 21%) (data not shown).

Women with a personal history of migraine had
significantly increased odds ratios for ischaemic stroke,
but not haemorrhagic stroke, than those without
migraine (table 2). Odds ratios associated with both
simple and classical migraine were higher for
ischaemic than for haemorrhagic stroke. Odds ratios
for both ischaemic and haemorrhagic stroke were sig-
nificantly increased among women with a family
history of migraine. After adjustment for a personal
history of migraine this association was reduced, but
odds ratios remained significantly increased: 2.07 (95%
confidence interval 1.31 to 3.26), 3.62 (1.37 to 9.58),
and 2.22 (1.26 to 3.90) for all stroke, ischaemic stroke,
and haemorrhagic stroke respectively. In addition,
odds ratios for ischaemic and haemorrhagic stroke
associated with a family history of migraine in those
without a personal history of migraine were also
increased (table 3).

Table 3 also shows, among women with and
without a history of migraine, the odds ratios for
ischaemic and haemorrhagic stroke associated with:
use of oral contraceptives; a history of high blood
pressure excluding hypertension in pregnancy; a
history of hypertension in pregnancy; and smoking.
The coexistence of each of these factors has a greater
than multiplicative effect on the odds ratios for ischae-
mic stroke associated with a history of migraine,
although the apparent synergy was only statistically
significant for smoking (P = 0.05). Among women with
no history of migraine, the odds ratio for ischaemic
stroke associated with the use of low dose oral contra-
ceptives was close to unity (1.19, 0.33 to 4.29). Odds
ratios for both ischaemic and haemorrhagic stroke
associated with use of oral contraceptives were lower
among women using low dose ( < 50 ìg oestrogen)
oral contraceptives than among women using high
dose (>50 ìg oestrogen) oral contraceptives, irrespec-
tive of migraine status. Furthermore, compared with
women who did not smoke, did not use oral
contraceptives, and did not report a history of
migraine, the odds ratio for ischaemic stroke
associated with use of oral contraceptives in current
smokers with a history of migraine based on nine cases
and two controls was 34.4 (3.27 to 361). Odds ratios for
haemorrhagic stroke among migrainous women were
only significantly increased in those who had a history
of high blood pressure and in those who were current
smokers. These increased odds ratios were further
increased, but not significantly so, by use of oral
contraceptives in these subgroups of women (data not
shown).

Table 4 shows, among women who had ever used
oral contraceptives, the frequency distribution of
changes in frequency of headache and type of
migraine among cases and controls during use of oral
contraceptives. More than 80% of migrainous women

who used oral contraceptives had not experienced any
change in frequency of headache or type of migraine
in relation to using the oral contraceptive. Compared
with controls, there was no excess of conversion from
simple to classical migraine after starting oral
contraceptives in the women who had had a stroke.

In those women with a prior history of migraine,
between 67% and 73% of strokes were preceded by
headache within the 3 days before the stroke
compared with 24-31% of women with no history of
migraine (table 5). This difference was not simply
caused by headache as a symptom of haemorrhagic
stroke since the effect was equally strong for ischaemic
stroke. For most of the migrainous women who had
had an ischaemic stroke, the headache during the 3
days before the stroke was associated with other
features of migraine. This headache stopped before the

Table 1 Characteristics of cases and controls by migraine status. Values are numbers
(percentages) of women unless stated otherwise

Variable

No migraine Migraine

Cases
(n=217)

Controls
(n=640)

Cases
(n=74)

Controls
(n=96)

Age (years) mean (SD) 36.3 (5.9) 36.0 (5.8) 36.1 (5.6) 35.7 (6.2)

Body mass index (kg/m2) mean (SD) 24.0 (4.3) 24.4 (4.4) 24.3 (4.4) 24.7 (3.3)

No of live births (mean (SD)) 1.6 (1.3) 1.5 (1.0) 1.7 (1.0) 1.7 (0.9)

Current oral contraceptive use 47 (21.8)* 100 (15.7)† 18 (24.3) 20 (20.8)

Medical history:

High blood pressure 53 (24.4) 40 (6.3) 21 (28.8)* 11 (11.5)

Diabetes 5 (2.3) 5 (0.8) 5 (6.8) 0

Hypertension in pregnancy 32 (14.8) 60 (9.4) 20 (27.0) 16 (16.7)

Abnormal blood lipids 3 (1.4) 6 (1.0) 1 (1.4) 1 (1.1)

Smoking‡:

Never 77 (35.5) 304 (47.9) 19 (25.7) 43 (45.7)

Past 24 (11.1) 63 (9.9) 4 (5.4) 8 (8.5)

<10 cigarettes per day 17 (7.8) 51 (8.0) 6 (8.1) 9 (9.6)

>10 cigarettes per day 99 (45.6) 217 (34.2) 45 (60.8) 34 (36.2)

Alcohol:

Never 49 (22.6) 173 (27.1)† 21 (28.4) 20 (21.1)*

Occasional 152 (70.0) 450 (70.6) 50 (67.6) 74 (77.9)

>14 units per week 16 (7.4) 15 (2.3) 3 (4.0) 1 (1.0)

Migraine:

Simple — — 23 (31.1) 27 (28.1)

Classical — — 51 (68.9) 69 (71.9)

Family history:

Stroke 8 (3.7) 18 (2.8) 7 (9.5) 0

Migraine§ 34 (15.7) 46 (7.2) 41 (55.4) 41 (43.2)*

*One case or control with missing data. †Two controls with missing data. ‡Seven controls with missing
data. §Including siblings, parents, and grandparents.

Table 2 Adjusted odds ratios* (95% confidence intervals) for types of stroke
associated with personal or family history of migraine

Variable

Ischaemic stroke† Haemorrhagic stroke‡ All stroke§

Odds ratios
(95% CI)

No of
cases/

controls
Odds ratios
(95% CI)

No of
cases/

controls
Odds ratios
(95% CI)

No of
cases/

controls

Simple 2.97
(0.66 to 13.5)

7/9 1.84
(0.77 to 4.39)

14/15 2.25
(1.10 to 4.63)

21/23

Classical 3.81
(1.26 to 11.5)

19/17 0.86
(0.44 to 1.67)

24/46 1.62
(0.98 to 2.67)

50/65

Migraine (total) 3.54
(1.30 to 9.61)

26/26 1.10
(0.63 to 1.94)

38/61 1.78
(1.14 to 2.77)

71/88

Family history
of migraine§

4.99
(2.03 to 12.3)

23/26 2.30
(1.35 to 3.90)

41/50 2.55
(1.67 to 3.90)

65/76

*Reference group: women with no personal history of migraine.
†Adjusted for high blood pressure, education, smoking categories, family history of migraine (not in §),
alcohol consumption, and social class.
‡Adjusted for high blood pressure, body mass index, smoking categories, and family history of migraine
(not in §).
§Ischaemic, haemorrhagic, and unclassified stroke.
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symptoms of ischaemic stroke in 16% (3/19) of
migrainous women and 22% (4/18) of women with no
history of migraine. These results suggest that 40% of
ischaemic strokes in women who have migraine
develop directly from a migraine attack.

Discussion
In this large case-control study of women aged 20-44
years, based in five European countries, one quarter of
women who had had a stroke reported a personal his-
tory of migraine and one quarter reported a family
history of migraine. A personal history of migraine was
associated with a significant increase in adjusted odds
ratios for ischaemic stroke (3.54, 95% confidence inter-
val 1.30 to 9.61) but not for haemorrhagic stroke (1.10,
0.63 to 1.94). Odds ratios for ischaemic stroke

associated with classical migraine were non-
significantly greater than for simple migraine (3.81,
1.26 to 11.5, and 2.97, 0.66 to 13.5 respectively).

The effect of several other risk factors, including
current oral contraceptive use, showed a more than
multiplicative effect on odds ratios for ischaemic stroke
associated with migraine. An early case-control study
did not find that migraine increased the risk of either
thrombotic or haemorrhagic stroke in women taking
oral contraceptives.19 A subsequent case-control study
on a relatively small number of cases reported an
association between migraine and ischaemic stroke,
particularly with classical migraine, but this study did
not examine the association with haemorrhagic
stroke.4 This same study found an additionally
increased risk of ischaemic stroke in migrainous
women who also used oral contraceptives containing
high doses of oestrogen (>50 ìg), or who smoked
heavily.4 In the present study the odds ratios for both
ischaemic and haemorrhagic stroke associated with or
without migraine were higher in women who used
high dose oral contraceptives than in those who used
low dose oral contraceptives (table 3).

One further study of undifferentiated stroke in
men and women aged under 45 pointed to a probable
risk from classical, but not simple, migraine; the
interaction with use of oral contraceptives in the
women could not be calculated.5 Migraine was
associated with undifferentiated stroke and ischaemic
stroke in a cohort of male physicians, but the risk of
haemorrhagic stroke could not be evaluated and there
was no differentiation between effects of simple and
classical migraine.20

Table 3 Adjusted odds ratios (95% confidence intervals) of ischaemic and haemorrhagic stroke in relation to risk factors

Risk factors

Ischaemic stroke Haemorrhagic stroke

No Migraine Migraine No Migraine Migraine

Odds ratios
(95% CI)

No of cases/
controls

Odds ratios
(95% CI)

No of cases/
controls

Odds ratios
(95% CI)

No of cases/
controls

Odds ratios
(95% CI)

No of cases/
controls

No oral contraceptives 1.00 41/146* 2.27 (0.69 to 7.47) 16/23 1.00 114/329† 1.13 (0.60 to 2.12) 30/45

Oral contraceptives: 2.76 (1.01 to 7.55) 19/42 16.9 (2.72 to 106) 10/3 1.10 (0.55 to 2.19) 20/49 1.10 (0.40 to 2.97) 8/16

Low dose (<50 ìg) 1.19 (0.33 to 4.29) 10/28 6.59 (0.79 to 54.8) 4/3 0.76 (0.32 to 1.81) 12/40 0.52 (0.13 to 2.01) 4/13

High dose (>50 ìg) 7.95 (1.94 to 32.6) 9/14 CC 6/0 1.95 (0.66 to 5.79) 8/9 2.66 (0.46 to 15.3) 3/3

No high blood pressure 1.00 45/173‡ 3.63 (1.27 to 10.3) 20/25 1.00 102/357§ 1.30 (0.71 to 2.38) 27/53

High blood pressure 6.35 (2.19 to 18.5) 15/15 CC 6/1 6.24 (3.09 to 12.6) 33/23 3.29 (1.14 to 9.46) 11/8

No hypertension in pregnancy 1.00 49/165* 2.14 (0.70 to 6.56) 19/22 1.00 117/350† 0.99 (0.52 to 1.89) 26/51

Hypertension in pregnancy 1.77 (0.48 to 6.47) 11/23 13.5 (2.37 to 77.2) 7/4 1.57 (0.74 to 3.31) 18/30 2.22 (0.80 to 6.13) 12/10

Non-smoker 1.00 33/115¶ 1.56 (0.41 to 5.85) 7/15 1.00 59/219** 0.75 (0.31 to 1.79) 10/34

Smoker 0.82 (0.36 to 1.89) 27/73 7.39 (2.14 to 25.5) 19/11 1.80 (1.15 to 2.82) 76/161 2.66 (1.29 to 5.49) 28/27

No family history of migraine 1.00 53/171* 2.27 (0.69 to 7.50) 10/17 1.00 114/357† 1.22 (0.60 to 2.50) 18/34

With family history of
migraine††

1.89 (0.45 to 7.87) 7/17 17.3 (4.45 to 67.2) 16/9 2.44 (1.20 to 4.94) 21/23 2.31 (1.15 to 4.64) 20/27

CC=Cannot be calculated. *Adjusted for high blood pressure, education, smoking categories, family history of migraine (not in ††), alcohol consumption, and social class; †Adjusted for high
blood pressure, family history of migraine (not in ††), smoking categories, and body mass index categories; ‡Adjusted for education, smoking categories, family history of migraine, alcohol
consumption, and social class; §Adjusted for family history of migraine, smoking categories, and body mass index categories; ¶Adjusted for high blood pressure, education, family history of
migraine, alcohol consumption, and social class; **Adjusted for high blood pressure, family history of migraine, and body mass index categories.

Table 4 Frequency distribution of change in frequency of headache and type of
migraine among subjects who had ever used oral contraceptives. Values are numbers
(percentages) of women unless stated otherwise

Ischaemic
stroke
(n=19)

Controls
(n=17)

Haemorrhagic
stroke (n=24)

Controls
(n=45)

All stroke*
(n=48)

Controls
(n=63)

Changes in frequency of headache after oral contraceptive use

No change 14 (82.3) 15 (88.2) 21 (87.5) 39 (86.7) 37 (80.4) 55 (87.3)

Decreased 1 (5.9) 2 (11.8) 0 0 1 (2.2) 2 (3.2)

Increased 2 (11.8) 0 3 (12.5) 6 (13.3) 8 (17.4) 6 (9.5)

Unknown 2 0 0 0 2 0

Changes in type of migraine after oral contraceptive use

No change 16 (84.2) 16 (94.2) 22 (91.6) 37 (82.2) 42 (87.5) 54 (85.7)

Simple to classical 3 (15.8) 0 1 (4.2) 8 (17.8) 5 (10.4) 8 (12.7)

Classical to simple 0 1 (5.9) 1 (4.2) 0 1 (2.1) 1 (1.6)

*Including unspecified stroke.

Table 5 Frequency distribution of stroke cases immediately preceded by headache by usual type of migraine

Previous migraine status all cases (n=291)

Ischaemic stroke Haemorrhagic stroke All stroke*

Non-migrainous
(n=60)†

Migrainous
(n=26)

Non-migrainous
(n=148)

Migrainous
(n=39)

Non-migrainous
(n=217)†

Migrainous
(n=74)

Headache in 3 days before stroke 18 (30.5) 19 (73.1) 35 (23.6) 26 (66.7) 56 (25.9) 52 (70.3)

Headache with aura in 3 days before stroke 5 (8.5) 4 (15.4) 2 (1.4) 3 (7.7) 7 (3.2) 8 (10.8)

Headache stopped before stroke 4 (6.8) 3 (11.5) 9 (6.1) 6 (15.4) 15 (6.9) 10 (7.4)

*Ischaemic, haemorrhagic, and unclassified stroke.
†One subject with missing values in headache group.
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No previous study has evaluated the effect of any
change in migraine type on risk of stroke after use of
oral contraceptives. Despite Bickerstaff ’s accounts of a
change in migraine type heralding a stroke, we did not
find compelling supportive evidence.10 Although about
one in six cases of ischaemic stroke did convert from
simple to classical migraine after starting oral
contraceptives, and none of the controls for these cases
changed migraine type in this way, the rates of conver-
sion from simple to classical migraine were essentially
the same among all cases of stroke and their controls
(difference of 2.3%, 95% confidence interval − 9.7% to
14.3%) (table 4).

A family history of migraine was associated with a
significant increase in risk of ischaemic and haemor-
rhagic stroke and remained significantly increased
after adjustment for a personal history of migraine.
Furthermore, odds ratios were increased among
women with a family history but no personal history of
migraine (table 3). An explanation other than chance
for this surprising finding (particularly the increased
risk of haemorrhagic stroke) is not clear. It is possible
that it reflects a form of reporting bias. Between the
relevant two groups of controls there were no
differences in use of oral contraceptives, smoking habit,
body mass index, or age.

The apparent interaction between migraine history
and high blood pressure (during or excluding
pregnancy) on odds ratios for ischaemic stroke has not
previously been reported. One study did, however,
report an apparent but non-significant interaction
between migraine and either use of oral contraceptives
or smoking habit.4 The data presented here suggest
that women who have migraine should be advised
strongly not to smoke, and that their blood pressure
should be carefully monitored and controlled. A large
proportion of women who use oral contraceptives also
smoke.13 14 Hence the finding of an odds ratio of 34.4
(3.3 to 361) for ischaemic stroke among migrainous
women who use oral contraceptives and smoke is of
considerable concern, even though the rate of cases of
stroke fulfilling the eligibility criteria of the study (esti-
mated from one of the European collaborative centres
to be 5.5 per 100 000 woman years) was relatively low.14

The potential shortcomings of case-control
studies—for example, their propensity for various
biases—are well established and have been addressed
previously in the context of the WHO study,15 21 as have
other potential limitations of the WHO collaborative
study for each of the diseases studied.13 14 21 22 Biased
recall of migraine type among cases of stroke could
have occurred. The likelihood of this potential bias,
however, may have been restricted because the
interviewers, cases, and controls were blinded to the
hypothesis being tested, and also because the question-
naire focused on headaches, and migraine was not
actually mentioned until the end of the questionnaire.
By means of strict standardised diagnostic criteria and
the concurrent recruitment of cases, we achieved a
more accurate classification of cases than that found in
most previous studies.

Conclusions
Overall, the risk of ischaemic stroke among European
women of childbearing age was increased more than
threefold if they were migrainous, but no such increase

was apparent for haemorrhagic stroke. In addition to
conferring a background risk of stroke, up to 40% of
strokes in migrainous women seem to develop directly
out of a migraine attack—a so called migrainous stroke.
Our data do not permit us to subdivide cases of
migrainous stroke into stroke with the clinical features
of migraine, in which the structural lesion is unrelated
to the clinical features of the migraine attack, and
migraine induced stroke in which the neurological
deficit is identical to migraine symptoms of previous
attacks.23 The greater than multiplicative effect of other
coexistent risk factors—namely, use of oral contracep-
tives, smoking, high blood pressure—on the risk of
stroke among migrainous women was statistically
significant only for smoking, but remains worrisome,
and women should be advised accordingly. The finding
of an increased odds ratio of both ischaemic and
haemorrhagic stroke associated with a family history of
migraine independent of a personal history of
migraine merits further investigation.
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Social class in childhood and general health in adulthood:
questionnaire study of contribution of psychological
attributes
Hans Bosma, H Dike van de Mheen, Johan P Mackenbach

Abstract
Objective To determine the contribution of
psychological attributes (personality characteristics
and coping styles) to the association between social
class in childhood and adult health among men and
women.
Design Partly retrospective, partly cross sectional
study conducted in the framework of the Dutch
GLOBE study.
Subjects Sample of general population from south
east Netherlands consisting of 2174 men and women
aged 25-74 years. Baseline self reported data from
1991 provided information on childhood and adult
social class, psychological attributes, and general
health.
Main outcome measure Self rated poor health.
Results Independent of adult social class, low
childhood social class was related to self rated poor
health (odds ratio 1.67 (95% confidence interval 1.02
to 2.75) for subjects whose fathers were unskilled
manual workers versus subjects whose fathers were
higher grade professionals). Subjects whose fathers
were manual workers generally had more
unfavourable personality profiles and more negative
coping styles. External locus of control, neuroticism,
and the absence of active problem focused coping
explained about half of the association between
childhood social class and self rated poor health. The
findings were independent of adult social class and
height.

Conclusions A higher prevalence of negative
personality profiles and adverse coping styles in
subjects who grew up in lower social classes explains
part of the association between social class in
childhood and adult health. This finding underlines
the importance of psychological mechanisms in the
examination of the negative effects of adverse
socioeconomic conditions in childhood.

Introduction
There is now increasing evidence that differences in
adult health are partly caused by socioeconomic
factors during early life and upbringing.1–5 The causal
mechanisms relating adverse socioeconomic condi-
tions in childhood and poor health in adulthood have
not yet been examined extensively. Biological mecha-
nisms, such as hypertension and hypercholesterol-
aemia, have been suggested,6–8 and there is some
evidence for mechanisms related to lifestyle, such as
smoking and physical activity.3 9–12 With few exceptions
the contribution of psychological attributes, such as
personality factors and coping styles, has hardly been
examined.10 13 14 Psychological attributes are partially
rooted in environmental conditions in childhood,
(learning) experiences, and rearing styles.14–16 There is
now also increasing evidence that psychological
attributes influence health through behavioural
mechanisms (for example, smoking) or direct physio-
logical mechanisms, or both.17 Unhealthy personality
factors and coping strategies may, therefore, be
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