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Abstract
Background: In this study, we aimed to investigate the differences between a sample of
migraineurs and non-migraineurs with regard to their stress symptoms, tendency to stress, coping
styles and life satisfaction.

Methods: This study was carried out on a migraineur group (n = 62, mean age: 37.5 ± 11.3, range:
18 to 61 years) and a non-migraineur group (n = 58, mean age: 32.0 ± 11.2, range: 18 to 61 years).
Stress Audit (Symptoms), Stress Audit (Vulnerability), Turkish version of Ways of Coping Inventory
Scales and Life Satisfaction were applied to the migraineur and non-migraineur groups.

Results: No significant differences were found between the groups in the scores of the stress
symptoms except in the sub scores of the sympathetic system. There was no significant difference
between the groups in the tendency to stress and life satisfaction (p > .05). For scores of the coping
styles, the mean scores of the seeking social support subscale was higher in the control group than
that of the migraineur group. However, migraineur women had higher mean scores in the
submissive and the optimistic subscales.

Conclusion: We consider that, these outcomes may emphasize the necessity to be careful when
using negative expressions about stress relating to migraineurs. Further comprehensive studies are
required considering the multiple triggers of the disease in various cultural contexts.

Background
Migraine is one of the most common public health prob-
lems with high psychosocial and economical burden
[1,2]. It is a disease with multifactorial origin, and
migraine headache can be triggered by endogeneous (e.g.
stress, insomnia) and exogenous (e.g. food, nitroglycer-
ine) stimuli [3,4]. Among these stimuli, stress is fre-
quently considered to precipitate, exacerbate, and
maintain migraine [5]. Stress induces autonomic arousal,

particularly sympathetic system activation, which is also
involved in the neurovascular psychopathology of
migraine attacks [1,6]. In general, stress is a specific adap-
tive reaction of an organism to a variety of physical or psy-
chological challenges. This specific stress reaction
depends on the nature and intensity of the stressor, on the
social and cultural context, and on the subject's ability to
evaluate and to cope with the problem as well as his vul-
nerability to stress [1,7]. Stress has repeatedly been shown

Published: 10 October 2008

BMC Health Services Research 2008, 8:211 doi:10.1186/1472-6963-8-211

Received: 24 October 2007
Accepted: 10 October 2008

This article is available from: http://www.biomedcentral.com/1472-6963/8/211

© 2008 Gunel and Akkaya; licensee BioMed Central Ltd. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.
Page 1 of 6
(page number not for citation purposes)

http://www.biomedcentral.com/1472-6963/8/211
http://creativecommons.org/licenses/by/2.0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18847471
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


BMC Health Services Research 2008, 8:211 http://www.biomedcentral.com/1472-6963/8/211
to trigger acute migraine attacks. Therefore, recent studies
focus on specific stressful situations and coping strategies
in patients with migraine [8,9].

It is suggested by authors that there is a preexistent psy-
chological vulnerability induced by stress which keeps
migraineurs in constant adaptive efforts, thus maintaining
stress. So, stress influences migraine negatively, and recur-
rent migraine attacks can produce stress in the end [4].
The coping style is another mediating factor in the rela-
tionship between stress and migraine. Coping ways can be
either functional, such as seeking social support, optimis-
tic styles, or dysfunctional styles such as submissive ways
of coping [10]. It is posited that the ways to cope with
stress can be an important determinant of stress-related
symptoms that negatively affect an individual's health
and social functioning [11].

The theory of stress proposed by Lazarus and Folkman
posits that an individual's cognitive appraisal of an event
can affect both the stress response and the coping efforts
of that individual [6]. Some studies about migraineurs
indicated migraine to be associated with more life stres-
sors which are often appraised as threatening and coped
in more ineffective ways and indicated that migraineurs
assess stressful life events worse and use less effective cop-
ing styles compared with the non-migraineurs [11-14].
These findings indicated that migraineurs may exacerbate
the impact of their headache pain by perceiving stressful
events more negatively than non-migraineurs [15]. Based
on clinical observations, migraine patients were described
as ambitious, perfectionist, rigid, obsessional, and very
achievement oriented people [12,13]. However, some
other studies showed that migraineurs did not have differ-
ence in the tendency to stress compared with non-
migraineurs [16-18].

Migraine is much more common in women than in men.
The prevalence rates were found to be 21.8% in women
and 10.9% in men (16.4% in the general population aged
between 15 and 55 years) in Turkey, similar to those in the
literature [19]. Thus, in the present study the sample con-
sisted of women.

Although there is not a definite consensus, suggestions on
a higher tendency to stress, less effective coping styles with
stress, and low life satisfaction in migraineurs predomi-
nate in the literature [14,20,21]. It was aimed to investi-
gate further the differences between migraineurs and non-
migraineurs on account of stress symptoms, tendency to
stress, coping styles and life satisfaction.

Methods
Participants
All volunteer subjects were asked to give their written
informed consent together with the completed question-
naire. The study was approved by the Hacettepe Univer-
sity Ethical Committee, number of HEK 08/157.
Inclusion criteria were being over 18 years of age and
being literate.

Migraineurs group
Clinicians (general practitioners, neurologists) from vari-
ous health care facilities (primary health care centers, neu-
rology clinics at hospitals) were informed about the aim
of the study and asked to refer their women diagnosed
with migraine according to the IHS (International Health
Society) diagnostic criteria [22], excluding subjects who
had a chronic physical disorder.

Initially a total of 100 migraineurs were recruited, and 72
of the questionnaires were returned. Properly and totally
filled 62 (mean age: 37.56 ± 11.32 (range: 18 to 61 years)
questionnaire forms were taken in the analysis. We had no
information about headache history duration, no infor-
mation about co morbid tension-type headache and no
information about how many patients had migraine with
aura.

Control group
The control group was formed of non-migraineurs by
using the snowball sampling method on voluntary basis.
A total of two hundred women in the control group who
were in the similar age range with the migraineurs group
filled in the forms. The filled forms were returned by the
participants in closed and stamped envelopes to be sent
back to the researchers. A total of 157 control subjects
returned the questionnaire forms of which 143 were prop-
erly filled. Fifty-eight non-migraineur subjects who had
similar age, marital, educational, occupational and eco-
nomic status as that of the patients were selected out of
143 control subjects (mean age: 32.07 ± 11.26, range: 18
to 61 years). No differences were found between the
groups in any of the socio-demographic variables except
for age (Table 1).

The socio-demographic characteristics of the migraineurs
and non-migraineurs are given in Table 1.

Instruments
For assessing stress symptoms and tendency to stress, the
two subscales of the adapted version of the Stress Audit in
Turkish by Sahin and Durak was used [10,22-24].

The other assessment instrument was the Coping Styles
Inventory (CSI) developed by Sahin and Durak based on
the Ways of Coping Inventory [25,26]. The seven stress
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symptoms subscales of the Stress Audit 4.2-OS were used
in this study: the problems of the muscle system, parasym-
pathetic system, sympathetic system, emotional system,
cognitive system, endocrine system and immune system.
This part of the instrument consists of 70 items and each
subscale consists of 10 items.

The tendency to stress subscale of the Stress Audit 4.2-OS
consists of 20 items.

The Coping Styles Inventory consisting of 30 items was
additionally applied to the subjects. This inventory has 5
subscales: self-confident (7 items), optimistic (5 items),
helpless (8 items), submissive (6 items) and seeking
social support (4 items).

Life satisfaction was assessed on a 7-point Likert scale
using a global one-item measure ("I am satisfied with my
life") with alternatives ranging from (1) least satisfied, to
(7) very much satisfied.

Data Analysis
Data analyses were performed using the SPSS version 13.0
(SPSS Inc., Chicago, IL, USA). A significance level of P <
0.05 was chosen, and all tests were two-sided. Results
were analyzed by using the t-test and χ2 test. The correla-
tion between age and stress symptoms, coping styles, ten-
dency to stress, total scores and life satisfaction in both
groups was calculated using the Pearson correlation
method.

Relative effect size was calculated using the statistical data
obtained from the study.

Relative Effect Size = [(mean migraineurs - mean non-
migraineurs)/pooled SD]. Pooled SD was calculated using
the following formula;

The results were assigned as 0.2 indicative of a small effect,
0.5 a medium and 0.8 a large effect size [27].

The power to detect a small, medium and large effect in
the two-sample Student's t-test with 62 and 58 subjects is
19%, 78% and 99% respectively [28].

Results
When stress symptoms scores of each subscale were com-
pared, no difference was found between the migraineur
group and control group, except in the sympathetic sys-
tem subscale (t = 3.58, p < .05). In addition, no significant
differences were found between the groups in tendency to
stress and life satisfaction scores (p > .05).

For coping styles scores, seeking social support subscale
mean score in the control group was higher than that of
the migraineur group (t = -3.23, p < .05), whereas the
migraineur group had higher mean scores in the submis-
sive (t = 2.44, p < .05) and optimistic subscales (t = 2.11,
p < .05), (Table 2). The results of relative effect size relat-
ing to stress symptoms, coping styles, tendency to stress,
total scores and life satisfaction are given in Table 2.

In the correlation analyses between age and stress symp-
toms, coping styles, tendency to stress, total scores and life
satisfaction in both groups, age in migraineurs was found
to be correlated only with the immune system among the
stress symptoms (r = 0.45, p < .01), and in non-
migraineurs age was found to be correlated with the endo-
crine system among the stress symptoms (r = -0.29, p <
.05).

Pooled SD
SD n SD n

n n
= √

− + −
+ −

1
2

1 1 2
2

2 1

1 2 2
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Table 1: Distribution of socio-demographic characteristics in 
migraineurs and non-migraineurs

Migraineurs Non-migraineurs

Min. Max. Min. Max.

Age Range (year)** N % N %

18–32 25 40.3 37 60.3
33–47 20 32.3 17 29.3
48–61 16 25.8 6 10.3

Educational Status*

Primary 11 17.7 4 6.9
Secondary 14 22.6 12 20.7

High 28 45.2 28 48.3
Post-graduate 9 14.5 14 24.1

Economic Status*

Low 13 21 12 20.7
Moderate 40 64.5 37 63.8

High 9 14.5 9 15.5
Marital Status*

Single 16 25.8 22 37.9
Married 44 71 32 55.2

Divorced 2 3.2 4 6.9
Occupational Status*

Work 38 61.3 32 55.2
Non-working 24 38.7 26 44.8

Min: Minimum, Max: Maximum, SD: Standard Deviation, *Chi-Square 
test p > .05, ** Chi-Square test p < .05
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Discussion
According to our results, the fact that there was no differ-
ence between migraineurs and non-migraineurs with
regard to stress symptoms (except for sympathetic sys-
tem), tendency to stress and life satisfaction, self-confi-
dent and helpless subscales of coping styles, while there
was difference against migraineurs in seeking social sup-
port subscale of coping styles, and difference in favor of
migraineurs in submissive and optimistic subscales, have
led us to believe that our results may emphasize the pos-
sibility of different states relating to stress in migraineurs.

In the light of the literature, migraineurs were expected to
have higher stress symptoms and tendency to stress, but
lower life satisfaction, and to use non-effective coping
styles compared with the non-migraineurs
[1,12,13,16,17].

Looking at our results more closely with regard to stress
symptoms reveals that there is no significant difference
between migraineurs and non-migraineurs except the
sympathetic system symptoms which were found more
commonly among the migraineurs. The clinical symp-
toms of migraine are widely accepted to be related to the
involvement of the autonomic nervous system, and espe-
cially to dysfunction in the regulation of the circulatory
system and autonomic balance [4,29]. Siniatchkin et al.
studied the neurophysiological reactivity to stress in
migraineurs and compared their results with those of

healthy subjects and reported that migraine patients were
characterized by increased neurophysiological and auto-
nomic reactivity to stress [30]. The sympathetic nervous
system (SNS) plays a role in migraine pathophysiology.
Migraineurs, compared to non-migraineurs, have a rela-
tive deficit in SNS function during the baseline or interic-
tal phase of headaches [31]. Sympathetic symptoms are
not necessarily always psychological, but may have some
constitutional basis [32].

Some researchers reported that prediction of migraine was
dependent not just on stress but also on the person's
appraisal of events as threatening, and whether resources
were available to cope with the stress. They suggested that
the simple examination of stress is insufficient, and it is
necessary to understand the emotional processes associ-
ated with stressful events, as well as the person's responses
to these emotions [13,15]. Thus, coping with stress should
also be taken as an intrinsic process in response to stress.
Therefore, ways of coping with regard to migraine were
also considered in this study.

In the present study, it was found that migraineur patients
used the coping way of seeking social support less com-
pared to the control group individuals.

Holm et al. stated that "Tension headache sufferers may
use coping strategies such as internalizing more often and
seeking social support less often than adults without

Table 2: Comparison of Stress Symptoms, Tendency to Stress, Coping Styles and Life Satisfaction between Migraineurs and Non-
migraineurs

Stress Symptoms Migraineurs n:62 Non-migraneurs n:58 Student t test Relative effect size

Mean SD Mean SD t P

Muscle system 22.6 11.1 21.9 16.2 0.27 0.79 0.05
Parasympathetic system 20.4 13.6 19.4 10.4 0.46 0.65 0.08

Sympathetic system 21.7 12.7 14.1 10.5 3.58* 0.00 0.65
Emotional system 29.0 21.1 28.1 15.7 0.26 0.79 0.05
Cognitive system 23.6 13.5 25.5 12.4 0.27 0.41 0.15
Endocrine system 14.0 10.0 15.4 8.2 -0.8 0.43 0.15

Immune system 14.8 10.7 13.3 10.7 0.77 0.45 0.14

Coping styles

Seeking social support 8.2 3.7 10.4 3.7 -3.23* 0.00 0.59
Submissive 6.1 3.7 4.7 2.6 2.44* 0.02 0.45

Self-confident 13.5 4.6 12.3 4.2 1.48 0.14 0.27
Optimistic 9.2 5.5 7.5 3.1 2.11* 0.04 0.37

Helpless 10.4 4.9 10.4 4.8 -0.06 0.95 0.01

Total scores of Tendency to stress 46.7 10.0 48.4 12.7 -0.81 0.42 0.15

Life Satisfaction 4.83 1.79 4.94 1.59 0.73 0.73 0.06

SD: Standard Deviation, * p < .05
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headache" [33], which is in accord with this result of our
study.

This may be because of their fear of the experience of pain
which leads to avoiding stimuli that they might trigger
pain, including social interactions and situations [15].
Thus, not seeking social support by the migraineurs may
be the result of migraine in stead of the cause of migraine
headache.

Our results indicate that migraineurs are more submissive
and optimistic in coping with problems compared with
non-migraineurs. It was previously suggested that
migraineurs use less effective coping styles and this sug-
gestion almost became a general judgment in the litera-
ture [14]. On the other hand, other studies indicated that
coping styles did not differ between migraineurs and non-
migraineurs [5]. Our findings are further supported with
those of some previous studies [21,34]. One explanation
for the mentioned inconsistency of study results may be
variability in methodology [17].

The results of the present study indicate that migraineur
women do not differ from non-migraineur women in ten-
dency to stress and stress symptoms except sympathetic
symptoms, and life satisfaction; however they differ from
non-migraineur women in coping styles including seek-
ing social support, submissive and optimistic styles. Thus,
it cannot be suggested that migraineurs always use less
effective coping styles compared with the non-
migraineurs, as indicated by our findings, and having
migraine is not the only determinant of the reaction to
stress.

Many other psychosocial factors would be effective in
determining the ways of coping with stress. Still, interven-
tion in ineffective coping styles would be a significant
component of the whole psychosocial management of
migraine besides medical treatment. In a recent study, it
was found that this variable was a key predictor of
response to treatment and it was individuals who utilized
social support before treatment who benefited most from
treatment, and it was individuals who increased
migraineurs use of social support across the treatment
period who benefited most [35].

There were several limitations to the study. One of these
limitations was that we had no information about head-
ache history duration, no information about co morbid
tension-type headache and no information about how
many patients had migraine with aura. Another important
limitation was that we were not able to do a paired match
for age. While the mean age of migraineurs was 37.56 ±
11.32 years, the mean age of non-migraineurs was 32.07
± 11.26 years. Considering that age could affect stress

symptoms, tendency to stress, coping styles and life satis-
faction, we examined the correlation between age and
these parameters and found no correlation. Although not
finding correlation between age and stress symptoms, ten-
dency to stress, coping styles and life satisfaction was a
positive outcome, being able to do a statistically paired
match for age as we could for marital, educational, occu-
pational and economic status may have strengthened our
study. We would also like to report that the power of the
study is moderate and that small differences will not nec-
essarily be detected in the statistical analysis.

In addition, we would like to point out that when we
examined the relative effect sizes among the stress symp-
toms and coping styles, it was found that most effects were
neglible (<0.2), there were small effect sizes between 0.2
and 0.49 in submissive, self-confident and optimistic sub-
scales, medium effect sizes between 0.5 and 0.79 in seek-
ing social support and the sympathetic system, while large
effect sizes above 0.8 were not found (Table 2).

This study can be regarded as preliminary. The strong part
of this study is that it provides needed information from
a culture from where not much information is available in
the headache literature so far.

Further studies investigating the relationship between
psychosocial factors and various aspects of migraine such
as type, duration and frequency of pain on larger samples
with more detailed exclusion criteria would be informa-
tive. In the present study, coping and tendency to stress
were evaluated as state characteristics in migraine. Investi-
gating the relationship of trait characteristics, like person-
ality traits, with migraine would take our findings a step
further.

Conclusion
It can be suggested that migraineurs can not always be
expected to have an increased tendency to stress, and less
functional coping styles as a generalization, as indicated
by the results of the present study. Such a generalization
has the risk of stigmatization of migraine patients by both
the clinicians and the society. Lack of difference between
migraineurs and non-migraineurs in their level of life sat-
isfaction according to our results additionally support this
suggestion. Still, intervention with dysfunctional coping
styles, and supporting functional ways of coping, such as
seeking social support [4,36], would possibly prevent
recurrence of migraine attacks. Moreover, migraine is a
multifactorial neurophysiological syndrome where psy-
chological factors never solely determine the progress of
migraine. Further studies considering the multifactorial
nature of migraine done in various cultural contexts
would elucidate the psychological aspects of migraine.
Page 5 of 6
(page number not for citation purposes)



BMC Health Services Research 2008, 8:211 http://www.biomedcentral.com/1472-6963/8/211
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
MKG carried out study design, data collection, statistical
analysis, data interpretation, manuscript preparation, lit-
erature search; FYA carried out study design, data collec-
tion, statistical analysis, data interpretation, manuscript
preparation, literature search.

Acknowledgements
Authors would like to thank the clinicians and volunteers participating in 
this study. We would also like to thank Dr. Inci Ozgür Ilhan and Nermin 
Yavlal Gedik for giving us several helpful comments, and Prof. Reha Alpar 
and Dr. Sevilay Karahan for helping with the statistical analyses.

References
1. Wacogne C, Lacoste JP, Guillibert E, Hugues FC, Le Jeunne C: Stress,

anxiety, depression and migraine.  Cephalgia 2003, 23:451-455.
2. Hawkins K, Wang S, Rupnow MF: Indirect cost burden of

migraine in the United States.  J Occup Environ Med 2007,
49(4):368-74.

3. Lawrence R: Precipitating Factors in Migraine: A Retrospec-
tive Review of 494 Patients.  Headache 1993, 34:214-216.

4. Schoonman GG, Evers DJ, Ballieux BE, de Geus EJ, de Kloet ER, Ter-
windt GM, van Dijk JG, Ferrari MD: Is stress a trigger factor for
migraine?  Psychoneuroendocrinology 2007, 32(5):532-8.

5. Martin PR, Theunissen C: The role of life event stress, coping
and social support in chronic headaches.  Headache 1993,
33:301-306.

6. Bolay H, Dalkara T: Birincil Basagrilarinin Fizyopatolojisi.
Turkiye Klinikleri J Neurol 2003, 1(2):98-102.

7. Lazarus RS, Folkman S: Stress, appraisal and coping.  New York,
Springer; 1984. 

8. Marlowe N: Stressful events, appraisal, coping and recurrent
headache.  J Clin Psychol 2003, 59:1107-1116.

9. Huber D: Migraine, personality and coping mechanisms: a
critical review.  Psychother Psychosom Med Psychol 2003,
53(11):432-9.

10. Sahin NH, Durak BA: A brief coping styles inventory for univer-
sity students.  Turk Psikoloji Derg 1995, 10(34):56-73.

11. Hassinger HJ, Semenchuk EM, O'Brien WH: Appraisal and coping
responses to pain and stress in migraine headache sufferers.
J Behav Med 1999, 22(4):327-340.

12. Breslau N, Andreski P: Migraine, personality, and psychiatric co
morbidity.  Headache 1995, 32:382-386.

13. Holm JE, Lokken C, Cook Myers T: Migraine and stress; a daily
examination of temporal relationships in women
migraineurs.  Headache 1997, 37:553-558.

14. Holm JE, Lamberty K, McSherry WC, Davis PA: The stress
response in headache sufferers: physiological and psycholog-
ical reactivity.  Headache 1997, 37(4):221-7.

15. Keefe FJ, Lumley M, Anderson T, Lynch T, Studts JL, Carson KL: Pain
and emotion: new research directions.  J Clin Psychol 2001,
57(4):587-607.

16. Harvey PG, Hay KM: Mood and migraine-a preliminary pro-
spective study.  Headache 1984, 24:225-28.

17. Stronks DL, Tulen JH, Pepplinkhuizen L, Verheij R, Mantel GW, Spin-
hoven P, Passchier J: Personality traits and psychological reac-
tions to mental stress of female migraine patients.  Cephalalgia
1999, 19(6):566-74.

18. Feuerstein M, Bortolussi L, Houle M, Labbé E: Stress, Temporal
Artery Activity, and Pain in Migraine Headache: a Prospec-
tive.  Headache 1983, 23:296-304.

19. Siva A: Epidemiology of headache.  Turkiye Klinikleri J Neurol 2003,
1:94-97.

20. Huber D, Henrich G: Personality traits and stress sensitivity in
migraine patients.  Behav Med 2003, 29(1):4-13.

21. Leijdekkers ML, Passchier J: Prediction of migraine using psycho-
physiological and personality measures.  Headache 1990,
30(7):445-53.

22. Headache Classification Committee of the International Headache
Society: Classification and diagnostic criteria for headache
disorders, cranial neuralgias, and facial pain.  Cepahalalgia 1988,
8(Suppl 7):1-96.

23. Miller LH, Smith AD, Mehler BL: The Stress Audit Manual, Brookline;
1988. 

24. Batigun AD, Sahin NH: Two scales for job stress and psycholog-
ical health investigation: type-A personality and job satisfac-
tion.  Turk Psikiyatri Derg 2006, 17(1):32-45.

25. Folkman S, Lazarus RS, Gruen RJ, Delongis A: Appraisal, coping,
health status, and psychological symptoms.  J Pers Soc Psycho
1986, 50(3):571-579.

26. Folkman S, Lazarus RS, Duntel-Schetter C, Delongis A, Gruen RJ:
Dynamic of stressful encounter: Cognitive appraisal, coping,
and encounter outcomes.  J Pers Soc Psycho 1986, 50(5):992-1003.

27. Armitage P, Berry G: Statistical Methods in Medical Research 3rd edi-
tion. Blackwell; 1994:109. 

28. Lachin JM: Introduction to sample size determination and
power analysis for clinical trials.  Contr Clin Trials 1981, 2:93-113.

29. Melek IM, Seyfeli E, Duru M, Duman T, Akgul F, Yalcin F: Autonomic
dysfunction and cardiac repolarization abnormalities in
patients with migraine attacks.  Med Sci Monit 2007,
13(3):RA47-9.

30. Siniatchkin M, Averkina N, Andrasik F, Stephani U, Gerber WD:
Neurophysiological reactivity before a migraine attack.  Neu-
rosci Lett 2006, 29(1–2):121-4.

31. Peroutka SJ: Sympathetic look at genetic basis of migraine,
headache.  Headache 2002, 42(5):378-381.

32. Janig W: Pain and the sympathetic nervous system. Patho-
physiological mechanisms.  In Autonomic Failure: A Textbook of Clin-
ical Disorders of the Autonomic Nervous System Edited by: Mathias CJ,
Banister SR. Oxford University Press; 1999:99-108. 

33. Holm JE, Holroyd KA, Hursey KG, Penzien DB: The role of stress
in recurrent tension headache.  Headache 1986, 26:160-7.

34. Kohler T, Kosanic S: Are persons with migraine characterized
by a high degree of ambition, orderliness, and rigidity?  Pain
1992, 48(3):321-3.

35. Martin PR, Forsyth MR, Reece J: Cognitive-behavioral Therapy
Versus Temporal Pulse Amplitude Biofeedback Training for
Recurrent Headache.  Behav Ther 2007, 38:350-363.

36. Sorbi M, Tellegen B: Differential Effects of Training in Relaxa-
tion and Stress-Coping in Patients with Migraine.  Headache
1986, 26:473-481.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1472-6963/8/211/pre
pub
Page 6 of 6
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17426520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17426520
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17459597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17459597
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8349472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8349472
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14600845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14600845
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10495966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10495966
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9385752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9385752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9385752
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9150617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9150617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9150617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11255208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11255208
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6571408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6571408
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10448543
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10448543
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6643038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6643038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=6643038
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14977242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14977242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2401627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2401627
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16528634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16528634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16528634
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17325646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17325646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17325646
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12047340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12047340
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3710769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3710769
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1594254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1594254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18021950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18021950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18021950
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3536801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3536801
http://www.biomedcentral.com/1472-6963/8/211/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Participants
	Migraineurs group
	Control group

	Instruments
	Data Analysis

	Results
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

