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Lifestylesand Migraine Attack
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Abstract: Problem statement: Migraine is a headache disorder of serious puidialth concerns as
many sufferers are permanently disabled and indaplzarrying out simple daily routines. Migraine
is contributed by biological and lifestyle factoldnderstanding the association between these factor
and migraine, particularly the modifiable lifestyfi@gctors, can reduce the prevalence of this chronic
disease and ease the burden on the health caeensygiproach: Unilabiate and multivariate logistic
regression methods were used to analyse the preealef migraine among the participants who
completed the Australian National Health Surveyirtythe 2007-2008 period. Demographical and
lifestyle factors including age, gender, Body Mdsdex (BMI), social marital status, equivalent
household income, remoteness of residence, daiys fand vegetables intake, participation in phalsic
activities, alcohol use, tobacco smoking and désttevel were investigated in this stuBesults: The
prevalence of migraine is on average 1.27 timehdrigmong those who aged between 35-44 years
old (95% CI = 1.03, 1.57) compared to the other gigeips, 2.24 times higher among females (95%
Cl =1.89, 2.67) compared to the males and 2.76giligher among those who reported high to very
high stress level (95% CI = 2.23, 3.27) comparethtse who reported low to medium stress level.
The prevalence of migraine of those participatm¢hie recommended level of physical activity is90.6
times of those who did not meet the recommended! I86% CI = 0.57, 0.84). The prevalence of
migraine among the medium risk drinker and higk dgnker is 0.68 times (95% CI = 0.49, 0.92) and
0.42 times (95% CI = 0.27, 0.68), respectivelyttaf low risk drinkerConclusion: The findings of
this study suggested that engaging in physicaligctand reduce the level of stress may reduce the
risk of migraine attack.

Key words: Body Mass Index (BMI), Australian Standard Geogiegh Classification (ASGC),
National Health and Medical Research Council (NHMRGotal Metabolic Equivalent
(MET), serious headache disorder

INTRODUCTION average, about 6% of men and 14% of women around
the world are affected by current migraine (Stoveter
Migraine, a serious headache disorder, is a sever., 2007). In addition, it is associated with other
public health issue as it is affecting the workéband  comorbidities, such as stroke and other cardiovascu
family with many sufferers classified as being tisd  diseases, respiratory diseases and allergies and
for work and even daily activities (WHO, 2006). The depression (Schut al., 2009; Dieneet al., 2008). The
prevalence of migraine varied across the continents World Health Organization (WHO) has urged the
is the lowest for Asian and African men and womendevelopment of preventive measures for migraine
(2.0-2.5% for men and 6.9-7.7 % for women), higher(WHO, 2006). However, effective programs rely on
for European (5.7% of European men and 14.7% ofjood identification of the key precipitating factoof
European women) and the highest among South/Centraligraine. The difference in the prevalence acrbes t
American and North American (6.9-7.3% for men andcontinents suggests the likelihood of genetic mage-
16.3-21.5% for women) (Lipton and Bigal, 2005). Onand lifestyle factors as the key contributors tgnaine.
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This has prompted research into this area to furthethe relationship between migraine and lifestylades
confirm this assumption. in Australia. The aim of the study is to explores th
Studies have been carried out to look at the rislassociation between lifestyle factors, health
factors of migraine. Data from twin and family siesl ~ characteristics, social status and living environtae
showed familial aggregation of migraine, suggesting(drinking, smoking, physical activity, daily fruisnd
that genetic factors may play important roles ie th vegetables intake, BMI, stress level, income level,
development of migraine (Schet al., 2009; Nyholt ~marital status and remoteness of living area) dred t
et al., 2009; Ulrich et al., 1999; Gardner, 2006; Prevalence of migraine in Australia.
Montagna, 2000). There is also some evidence about
the effect of environmental factors such as sedsona
change of temperature, sunlight and noise on nrgrai
attacks (Muldegt al., 2003; Friedman and Dye, 2009;

MATERIALSAND METHODS

This is a population-based cross-sectional study
) using the data collected during the 2007-2008
;‘323?[?0? e?"él.,zoi(])'b?fhgtg\r/gzrtgtet aﬁ!" 2388)9 Austral?an National Health _Survey (NHS) _by the
Meanwhile, studies done in the United States oa:?gailgnyf;;e%ﬂ (c))fldi'r[agtst;%se (t'?\nfes kfﬁ::;iﬁg:vs
America, Finland, Denmark, Sweden, Spain, CroatiaThere were 9929 subjects who provided answers to
Brazil, Japan and Hong Kong suggested thak|l variables included in the multivariate regressi
socioeconomic factors such as education level,meco analysis and these data are included in this study.
level, types of occupation and marital status ab a& The study collected detailed information on the
lifestyle factors including alcohol drinking, tobmx  health status of the population, use of healthisess
smoking, physical inactivity and stress level algopa and other actions people had recently taken foir the
key influential factors of migraine (Lipton and ig health, health-related aspects of lifestyle (inahgd
2005: Leet al., 2011: Makiet al., 2008: Molariuset daily fruits and vegetables intake, participatian i
al., 2008: Fernandez-de-las-Penas al., 2010: physical activity), ri_sky behaviour (including
Panconesi, 2008; Vet al., 2011; Cheung, 2000). frequ_ency and_ quantity of alcohol use, tobaCC(_)
However, there remain controversial statements *abm?mOk'ng and distress level), as well as demographic

the association of these lifestyle factors in iasiag charactens_ucs (age, gender, dey Mass Index
. g . . (BMI), social marital status, equivalent household
or lowering the prevalence of migraine, in partaul

- o . . income, remoteness of residence). Information was
the association between migraine, physical activity

. S 7 .Y obtained through face-to-face interviews by trained
smoking and drinking amongst Brazilian, Dan_'Sh'ABS interviewers. Details of the survey sampling
Spanish and Swedish population (Queiebal., 2009;  strategy and data collection methods are described

Le et al., 2011; Molariuset al., 2008; Fernandez-de- e|sewhere (ABS, 2009a). A copy of the questionnaire
las-Penaset al., 2010). One possible explanation of can be obtained from the ABS website:

the ‘J" or ‘inverted J’ shape relationship betweékase www.abs.gov.au
factors and migraine, as reported by some of the Demographical data were used in the analysis as
studies, is that the migraine sufferers recogninede potential predictors of migraine. Gender, age, aloci
factors as the precipitating factors of migrained an marital status and equivalent household income were
have modified their lifestyles to cope with it, tteick  categorized following the ABS method while the
quitter’ phenomenon (Shapetral., 1988). remoteness of residence was grouped according to
Despite the amount of cross-sectional studieshe Australian Standard Geographical Classification
conducted around the world on the relationship(ASGC) and Body Mass Index (BMI) was grouped as
between lifestyle factors and migraine, the currentunderweight, normal weight, overweight and obese
literature lacks information on the Australian. for <18.5, 18.5-24.9, 25-29.9, >30 kg “n
Nevertheless, 59% of Australians drink, 19% smokerespectively. Lifestyle factors, including dailytake
and 65% engage in some moderate to vigorousf fruits and vegetables, physical activity, alcbho
physical activity (ABS, 2008) with 45% of Austratia drinking behaviour, tobacco smoking and distress
suffering from life-long mental distress (ABS, 2008 level were also used to predict the prevalence of
The interaction of these factors on the prevalesice migraine (one for with migraine, two for without
migraine warrants further investigation to undemdta migraine). Similarly, the daily intake of fruits dn
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vegetables were grouped into two groups accordingtatus, alcohol drinking behaviour and tobacco
to the National Health and Medical Research Councismoking status were all included in the gender-
(NHMRC) Dietary Guidelines for Australian adults: stratified model. The significance level was set at
(1) lower than the recommended five serves o0f0.05 for these analyses. Logistic regression model
vegetables and two serves of fruits per day fortadu was used to analyse the association. Odds ratm is
(NHMRC, 2003), (2) on or above the recommendedappropriate estimate of prevalence when prevalence
daily intake. The current physical activity guideds  of the outcome of interest (such as migraine) i8 lo
for Australian adults of “at least 30 min of modiera (i.e., lower than 15 % in the population)
intensity physical activity on most days” is adapte (Vandenbroucke et al., 2007; Walter, 2000;

in this study (DOHA, 2005). Specifically, the Greenland, 1987). Analysis was performed with
physical activity level is defined according to the STATA 11.

Australian NHS’s method, where the level of

physical activity is calculated and expressed imie RESULTS

of Total Metabolic Equivalent (MET) score by
_mult|ply|ng the number of times activity undertakgn The demographic and lifestyle factors used to
in last week by the average time per session

(minutes) by the intensity (3.5 for walking, 5.0rfo pred|ctt ctjhe_ s_le_zlf;)rlepolrte(é trr:ugtrhameu _atta_cl:s arz
moderate exercise or 7.5 for vigorous exercise). ppresented in - fable 1. bo € Lnivarate an

total MET score of 800 or higher for the last WeekMyItiyaria_te gnalyses show that the prevalence of
before the Australian NHS was defined as meetingnidraine is higher among those aged between 35-44
the current physical activity guidelines for Audtaa ~ Y€@rs old and lower among those aged 60 years old
adults (ABS, 2009b). Alcohol drinking behaviour and above (p<0.05), after controlling for the other
was categorized into five categories with those who/ariables. The present study found that femaleshav
have never consumed alcohol as abstainer, those wHtgher prevalence of migraine compared to the males
had ever consumed alcohol for the past 12 months d9<0.05). The prevalence of migraine is also higher
ever drinker and those consumed alcohol in the lassmong those who reported a high to very high stress
week were further categorized into three groupdevel, compared to those who self-reported a low to
based on the 2000 National guideline (NHMRC,moderate stress level (p<0.05). As illustrated ty t
2001): <50 mL, 50-75 mL, >75 mL of pure alcohol Univariate analysis, readers should also note titat

as low risk drinkers, medium risk drinkers and highprevalence of migraine is higher (p<0.05) among
risk drinkers, respectively, among men; <25 mL, 25-those who are obese Table 1.

50 mL, >50 mL of pure alcohol as low risk drinkers,  On the other hand, the prevalence of migraine is
medium risk drinkers and high risk drinkers, |ower among those who follow a healthy lifestyle
respectively, among women. Tobacco smoking statugaple 1. In particular, the prevalence of migraise
was categorized into four groups: currently smokejgyer among those who engaged in physical activity
daily; currently smoke weekly (less frequent thang: ihe recommended level. Interestingly, the

daily); ex-smoker (did not smoke at the time of the, o, a1ence of migraine is lower among the medium

A_ustralian_NHS, but had smoked more than 100E)isk drinker and high risk drinker when compared to
cigarettes in the past); and never smoker. Steass |

) . he other drinker types. After controlling for the
was measured by Kessler psychological distresgsca . . .
) other variables, there are also evidences sugggestin
and were grouped into low-moderate (10-21) group . .
: . that those who earn a higher income, consume the
and high-very high (22-50) group.

Univariate and multivariate logistic regressionrecommenoIed daily intake of fruits and live in the

models were used to investigate the association€MOte area of Australia have a lower prevalence of
between presence of migraine (dependent variabldjiigraine Table 1. Similar trend of migraine
and lifestyles (independent variables). In thePrevalence was observed when the data was analy_sed
multivariate analysis, age, BMI, daily intake ofiitis separately for males and females Table 2. It is
and vegetables, physical activity level, Kesslerevident from this study that age, physical activity
psychological distress scale, equivalent householgtress level and alcohol drinking behaviour are
income, remoteness of residence, social maritagignificantly associated with migraine (p<0.05).
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Table 1: Odds Ratio (OR) of demographical and tilesfactors for migraine attacks

Univariate Multivariate
Gender OR 95% ClI OR 95% ClI
Males (Reference) (Reference)
Females 2.38 2.02 2.81 p<0.001 224 189 2.67 0p40.
Age (yearsold)
18-34 (Reference) (Reference)
35-44 1.31 1.07 1.6 P =0.009 1.27 1.03 1.57 024
45-59 0.98 0.80 1.2 N.S. 092 074 114 N.S.
60-79 0.5 0.39 0.64 p<0.001 047 036 0.62 p<0.001
80 and above 0.21 0.11 0.41 p<0.001 0.19 0.1 0.3p<0.001
BMI
Normal (Reference)
Underweight 0.83 0.45 1.52 N.S. 0.73 04 1.35 N.S.
Overweight 1.06 0.90 1.26 N.S. 1.02 086 121 N.S.
Obese 1.68 1.14 2.48 P =0.009 142 096 212 N.S.
Daily intake of fruits
< 2 serves (Reference) (Reference)
> 2 serves 0.85 0.73 1 P =0.047 091 0.77 1.07 N.S.
Daily intake of vegetables
< 5 serves (Reference) (Reference)
>5 serves 0.89 0.68 1.16 N.S. 0.95 072 124 NS
Physical activity
< Recommended level (Reference) (Reference)
> Recommended level 0.64 0.53 0.77 p<0.001 0.69 0.50.84 p<0.001
Kessler psychological distress scale
Low/moderate level (Reference) (Reference)
High/very high level 2.82 2.36 3.38 p<0.001 2.7 2. 3.27 p<0.001
Equivalent household income Low (Reference) (Reference)
Medium 0.73 0.59 0.91 P =0.005 0.83 066 1.04 .N.S
High 0.66 0.53 0.82 p<0.001 0.86 0.67 1.1 N.S.
Remoteness of residence
Major cities of Australia (Reference) (Referenc
Inner regional Australia 1.14 0.94 1.37 N.S. 1.10.92 1.36 N.S.
Other remote areas 0.77 0.59 1 N.S. 0.75 0.57 0.9 = 0.041
Social marital status
Married” (Reference) (Reference)
Not married 1.05 0.9 1.23 N.S. 0.97 0.82 1.14 N.S.
Alcohol drinking behaviour
Low risk drinker (Reference) (Reference)
Medium risk drinker 0.71 0.52 0.96 P =0.026 0.66.49 0.92 P =0.014
High risk drinker 0.49 0.31 0.78 P=0.003 0.42 0.270.68  p<0.001
Ever drinker 1.1 0.92 1.3 N.S. 1 083 1.19 N.S.
Abstainer 0.96 0.72 1.29 N.S. 0.89 0.65 1.21 N.S.
Tobacco smoking status
Currently smoke daily (Reference) (Reference)
Currently smoke weekly 0.91 0.51 1.61 N.S. 1 0.581..79 N.S.
Ex-smoker 1.03 0.83 1.28 N.S. 1.22 097 153 N.S.
Never smoker 0.83 0.68  1.01 N.S. 0.98 0.79 1.22 S.N.
#:including de facto relationship; N.S. = p>0.05
Table 2: Gender-stratified odds ratio for migraatiacks
Males Females
OR 95% CI OR 95% Cl
Age (yearsold)
18-34 (Reference) (Reference)
35-44 1.07 0.73 1.59 N.S. 1.39 1.08 1.79 P=0.01
45-59 0.9 0.61 1.31 N.S. 0.94 0.73 1.22 N.S.
60-79 0.57 0.36 0.9 P =0.017 0.44 0.31 0.61 0.0
80 and above 0.08 0.01 0.59 P =0.013 0.24 0.11 5 0. p<0.001
BMI
Normal (Reference) (Reference)
Underweight 1.62 0.54 4.85 N.S. 0.58 0.28 1.22 .N.S
Overweight 0.98 0.72 1.35 N.S. 1.07 0.88 1.31 N.S.
Obese 1.45 0.65 3.22 N.S. 1.42 0.9 2.25 N.S.
Daily intake of fruits
< 2 serves (Reference) (Reference)
>2 serves 1.2 0.9 1.59 N.S. 0.8 0.65 0.97 P=0.02
Daily intake of vegetablesa
< 5 serves (Reference) (Reference)
>5 serves 1.08 0.66 1.79 N.S. 0.9 0.65 1.24 N.S.
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Table 2: Continue
Physical activity

< Recommended level (Reference) (Reference)

> Recommended level 0.61 0.44 0.85 P =0.004 0.74 58 0. 0.94 P=0.013

Kessler psychological distress scale

Low/moderate level (Reference) (Reference)

High/very high level 3.64 2.6 5.08 p<0.001 2.38 8al. 3.01 p<0.001
Equivalent household income

Low (Reference) (Reference)

Medium 1.00 0.66 1.52 N.S. 0.75 0.57 0.98 P =9.03

High 0.95 0.61 1.48 N.S. 0.81 0.6 1.09 N.S.
Remoteness of residence

Major cities of Australia (Reference) (Referenc

Inner regional Australia  1.27 0.9 1.77 N.S. 1.04 820 1.32 N.S.

Other remote areas 0.72 0.44 1.17 N.S. 0.76 0.55 .06 1 N.S.
Social marital status

Married” (Reference) (Reference)

Not married 1.14 0.85 1.52 N.S. 0.91 0.75 1.11 .N.S

Alcohol drinking behaviour

Low risk drinker (Reference) (Reference)

Medium risk drinker 0.83 0.47 1.45 N.S. 0.6 0.41 .880 P =0.008

High risk drinker 0.42 0.21 0.85 P =0.015 0.42 220. 0.8 P =0.008

Ever drinker 1.19 0.86 1.66 N.S. 0.9 0.73 1.12 .N.S

Abstainer 1.24 0.66 2.36 N.S. 0.78 0.55 1.11 N.S.
Tobacco smoking status

Currently smoke daily (Reference) (Reference)

Currently smoke weekly 0.57 0.17 1.9 N.S. 1.25 30.6 2.49 N.S.

Ex-smoker 1.13 0.77 1.67 N.S. 1.26 0.95 1.67 N.S.

Never smoker 0.95 0.65 1.39 N.S. 1.01 0.78 1.32 S.N.

- including de facto relationship; N.S. = p>0.05

DISCUSSION migraine patients to develop stress coping skills
(Silberstein, 2000; Deeromrarat al., 2010). The
The present study investigated the associationBresent study also observed that the prevalence of
between selected social and lifestyle factors andnigraine is lower among those age over 60 years old
prevalence of self-reported migraine attacks amonghose who live outside the major cities and regiona
Australians with the 2007-2008 Australian NHS data.@reas and among high income earners (Table 1). The
The results presented in Table 1 showed that thos&lationship between age and hormonal change is
being women, aged between 35-44 years old an§|aUSib|e to explain the ‘protective’ effect of m
experiencing high to very high stress level regbree  @gainst migraine among females (Nyheilal., 2009).
higher prevalence of migraine than the other groupsThe finding from the present study suggested that
The finding agrees with many of the previous stsidie those who live outside the major cities lead a more
conducted across the continents (Queibal., 2009;  felaxing lifestyle and experience low to moderate

Molarius et al., 2008; Fernandez-De-Las-Pereisal.,  level of stress, which corresponds to the findirgnf
2010; Bigal and Lipton, 2006; Wongt al., 1995; the present study that higher stress level carease
Yokoyamaet al., 2009; Aamodét al., 2006). the prevalence of migraine. Another plausible
Female sex hormones are known as théXplanation is that the areas outside major cities
precipitating factors of migraine (MacGreger al.,  areas of Australia may not be exposed to high noise

2011; Guptaet al., 2007; Martin and Lipton, 2008). level (Ismail et al., 2010), which is another
This corresponds to our finding which shows that th Precipitating factor of migraine (Friedman and Dye,
prevalence of migraine is higher among women wher?009; Martinet al., 2006). _
compared to the males. The underlying cause for The inverse relationship between exercise and the
association between stress and migraine is notednti Prevalence of migraine observed from the preserlyst
clear; however it is certain that similar to marther ~ remain consistent with the findings of previousdsts
chronic diseases (Liang and Lee, 2011), serious for (Queirozet al., 2009; Leet al., 2011; Molariuset al.,
of migraine increases the stress level among patien 2008; Varkeyet al., 2008). Physical activities reduce
There is also some data suggesting that stress majress level (Norrigt al., 1992; Fox, 1999) and may
trigger migraine attack or increase the degree ofurther reduce risk of migraine attack. Studiesehalso
headache (Wobeet al., 2007; Leistadet al., 2006; established a hypothesis that exercise is effedtive
Wacogneet al., 2003). Given the two-way association regulating the aetiology of migraine by releasing
between stress and migraine, it is important tghel hormones and nitric oxide in the cerebrovascular
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system (Queirozt al., 2009; Yokoyamat al., 2009; Chakravarty, A., A. Mukherjee and D. Roy, 2009.
Lockett and Campbell, 1992). However, further Trigger factors in childhood migraine: A clinic-
experimental trials are necessary to investigae th  based study from Eastern India. J. Headache Pain,

validity of these assumptions. It is also interggtto 10: 375-380. PMID: 19705059

note that the medium and high risk drinkers regbete Cheung, R.T., 2000. Prevalence of migraine, tension

lower prevalence of migraine. This inverted “J” gba type headache and other headaches in Hong Kong.
finding is consistent with the previous findingsorfr Headache: J. Head Face Pain, 40: 473-479. PMID:

Japan, Spain, Norway and Austria (Fernandez-de-las- 10849044 .

Penaset al., 2010; Yokoyamat al., 2009; Aamodet Deeromram, C., A. Suwannimitr and S. Jundeekrayom,
al., 2006; Wobeet al., 2007). The scenario is believed ~ 2010. Mental health promotion among nursing

to be attributable to the sick-quitter behavioungfer students. J. Soc. Sci, 6: 133-140. DOL

et al., 1988) as health professionals advises migraine ~ 10-3844/ssp.2010.133.140 o
sufferers to avoid the precipitating factor, such a Piener, H.C., M. Kuper and T. Kurth, 2008. Migraine

alcohol (Panconesi, 2008; Kelman, 2007). associated risks and comorbidity. J. Neurol., 255:

This study is a population-based study with retati 1290-1301. PMID: 18958572 o
large and representative sample of the AustraliafP?©HA, 2005. National physical activity guidelinesr f
population. The main limitation of the present gtisithat adults. Department of Health and Ageing,
the nature of a cross-sectional study does noivathe Canberra.
investigation into the actual causal relationshipthese ~ Férnandez-de-las-Penas, C., V. Hernandez-Barrera, P

potential risk factors and migraine. Future protipec Carra;co-Garrido, C. AIonso-B.Ianco and D.
studies are necessary to confirm the relationship. Palacios-Cenat al., 2010. Population-based study
of migraine in Spanish adults: Relation to socio-

CONCLUSION demographic factors, lifestyle and co-morbidity
with other conditions. J. Headache Pain, 11: 97-
The findings of this study suggested that engaging  104. PMID: 20012124
in physical activity and reduce the level of stresay ~ Fox, K.R., 1999. The influence of physical activiiy
reduce the risk of migraine attack. mental well-being. Public Health Nutr., 2: 411-
418. PMID: 10610081
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