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L. López-Mesonero Æ S. Márquez Æ P. Parra Æ
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Abstract Our aim was to analyse the relationship

between migraine and smoking in medical students. Med-

ical students who had already received teaching on

migraine were asked to answer an ad hoc questionnaire. A

total of 361 students filled in the questionnaire: 245 (68%)

were women. International Headache Society criteria were

fulfilled by 58 (prevalence of migraine 16%) students. A

total of 74 (20%) were current smokers: 21 males (18% of

men were smokers) and 53 females (22% smokers). Within

those 58 students with migraine, 17 (29%) smoke: only 2

were males (14% of males with migraine smoked) while

the remaining 15 were females (34% of women with

migraine smoked). Within those 17 students who were

smokers and migraineurs, 12 (71%) thought that smoking

worsens migraine and 10 (59%) that smoking precipitates

attacks. The minimum number of cigarettes which sub-

jectively precipitates attacks was 5. Migraine prevalence in

the 20s in Spain is 16%. Our data obtained in medical

students suggest that smoking can be a precipitating factor

for migraine attacks, as the prevalence of active smoking is

one-third higher in migraineurs and as there seems to be a

relationship between the number of cigarettes and the

development of migraine attacks.
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Introduction

Migraine is a frequent condition suffered from 10 to 15%

of the population [1]. The prevalence of smoking is also

very high, world average of smoking cigarettes reaching

30%. Migraine attacks can be elicited by a variety of

precipitants: such as psychological events, weather changes

or specific food or drinks. The relationship between

migraine and smoking is controversial. The aim of this

study was to further analyse the relationship between

migraine and smoking in a population of medical students.

Subjects and methods

Students from the Faculty of Medicine of the University of

Salamanca, Spain were asked to answer an ad hoc ques-

tionnaire to analyse the possible relationship between

migraine and smoking. The study was approved by the

local ethics committee. All medical students had already

received specific teaching on migraine diagnosis according

to the International Headache Society (IHS) criteria [2].

The questionnaire included a remainder of the IHS diag-

nostic criteria for migraine without aura. The presence of

aura was not specifically investigated. Students were asked

to fill in first their demographic data, detailed current and

historical smoking habits and if they fulfilled or not criteria

for migraine diagnosis. Those who met criteria for IHS

migraine were asked to answer a few more questions: (1)
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what is the average frequency of migraine attacks? (2) do

you think that smoking worsens or precipitate migraine?;

and (3) if smoking worsens migraine, from how many

cigarettes do you think are necessary to precipitate or

aggravate migraine?

Results

A total of 361 medical students filled in the questionnaire:

245 (68%) were women and 116 (32%) men. The age range

was 19–26 years. IHS migraine criteria were fulfilled by 58

(global prevalence of migraine 16%) medical students

(prevalence in males 12% and in females 18%). A total of

74 (20%) students were current smokers: 21 were males

(18% of men were smokers) and 53 females (22% of

women were smokers). Within those 58 medical students

with migraine, 17 (29%) smoked (P = 0.05; OR 0.97–3.90

vs. total smokers). Only 2 were males (14% of males with

migraine smoked) while the remaining 15 were females

(34% of women with migraine smoked). The frequency of

migraine attacks is illustrated in Fig. 1. Migraineurs with a

high frequency of attacks (more than one attack per month)

were numerically lower (P = 0.058) in the group of non-

smokers (56%) as compared with smokers (77%).

Regarding the number of cigarettes, 77% of the medical

students with migraine and 80% of those without migraine

smoked fewer than 10 cigarettes per day. Within those 17

students who were both smokers and migraineurs, 12

(71%) think that smoking worsens migraine and 10 (59%)

that smoking precipitates migraine attacks. The number of

cigarettes which subjectively precipitates migraine attacks

appears in Fig. 2.

Discussion

Even though it was not the main objective of this study, our

data confirm previous results obtained in our country

regarding migraine prevalence [1, 3]. According to our

questionnaire, prevalence of migraine in the 20s in Spain is

16% (12% in males and 18% in females). These data seem

to be very reliable as all participants were medical students

who had received specific and recent teaching on migraine

diagnosis.

Our main objective was to further analyse the relation-

ship between migraine and tobacco use. From our data,

there seems to be some relationship between smoking and

migraine. First, even though statistical significance was not

reached due to the relatively low numbers of smokers and

migraineurs, prevalence of smokers was almost one-third

higher in migraineurs (29%) as compared to non-migrai-

neurs (20%). This was clear for women: 22% of female

students were smokers as compared to 34% of female stu-

dents with migraine. Results were not confirmed for males,

possibly due to the current low frequency of males both as

medical students and as smokers as compared to females in

Spain. Second, at least subjectively, most migraineurs

thought that smoking cigarettes was a precipitant or

aggravating factor for the development of migraine attacks.

And finally, our medical students clearly pointed out to a

direct relationship between the number of consumed ciga-

rettes and the precipitation of migraine attacks, which

concurs with previous observations [4, 5] and with our

finding that those migraineurs who smoked showed a higher

frequency of migraine attacks. Interestingly, no student

with migraine thought that smoking fewer than five ciga-

rettes daily was capable of developing a migraine attack.

In contrast to what happens in cluster headache where

smoking has been found to be more frequent and extensive

than in controls [6–9], the relationship between migraine

and cigarette smoking is controversial. There are a few

studies analysing this potential relationship. In general,
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Fig. 1 Frequency of migraine attacks in migraineurs who were

smokers versus those who did not smoke. Notice that smokers showed

a higher frequency of migraine attacks versus non-smokers
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Fig. 2 Number of cigarettes per day which subjectively could

precipitate a migraine attack in the students’ opinion. No subject

thought that less than five cigarettes could precipitate an attack
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these studies identified a high proportion of smokers in

migraine subjects, but most of them were carried out before

the availability of IHS diagnostic criteria and did not

include a control group of matched non-smokers [10–16]. In

the most important study in this field, Chen et al. studied in

1987 508 women who had migraine and 3,192 control

women with no migraine history [10]. In their series, there

were significantly more smokers in the migraine women

when compared with non-migraineurs (64 vs. 55%). Two

more recent studies, in Denmark [11] and Japan [12], could

not confirm an association between migraine and smoking

cigarettes. The Danish study; however, did not include a

control group and the Takeshima et al. work was not

designed specifically to analyse the influence of smoking. In

fact, they gave no details on the questions on tobacco use

that were asked to the participants or regarding the pro-

portion of subjects who were smokers. Interestingly,

however, smoking was considered a precipitant factor for

migraine headache by 3.3% of migraine without aura sub-

jects as compared of only 1.7% of tension-type headache.

The mechanisms underlying a potential relationship

between cigarette consumption and migraine are unknown.

Explanations include: an enhancing effect of smoking on

the activity of brain monoamines, a decrease in nitric oxide

production, nicotine dependence [17–19] or the known co-

morbidity of migraine with psychiatric disorders, such as

depression, where smoking prevalence has been shown to

be increased in some studies [20]. Osmophobia to ciga-

rettes, not investigated in our questionnaire, could also act

as a precipitating factor for migraine attacks [21]. In fact,

cigarette smoke was identified as an offending odour by

more than half of migraineurs in a recent survey [22]. An

alternative explanation could be that smoking craving

could be one prodromal symptom similar to what happens

for some foods and not a real precipitating factor [23]. This

possibility seems improbable; however, as in most cases

smoking craving was present not only in direct relationship

with a migraine attack but also in the pain-free period.

In conclusion, our data obtained in medical students

suggest that smoking cigarettes can be a true precipitating

factor for migraine attacks, as the prevalence of active

migraine is higher in migraineurs versus non-migraineurs

and as there seems to be a relationship between the number of

smoked cigarettes and the development of migraine attacks.
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