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BACKGROUND: Determining how migraineurs manage their con-

dition from the viewpoint of health resource utilization (including

both medical and personal resources) may provide insights that could

lead to more effective care strategies.

OBJECTIVES: To determine the relative importance of modifiable

health-influencing activities for migraineurs, and to compare the

effects of these activities between migraineurs and nonmigraineurs in

the general population.

METHODS: Linear regression analysis was applied to all persons

older than 19 years of age with migraine in the Canadian Community

Health Survey Cycle 1.1. The dependent variable was reported

health status change over time. Explanatory variables were a series of

health care utilization, health behaviour and background control

variables.

RESULTS: Results showed that health status was positively associated

with higher levels of physical activity and negatively associated with

smoking for both migraineurs and nonmigraineurs, even when con-

trolling for all other variables.

CONCLUSION: By modifying controllable resources and behav-

iours, the reported health status of migraineurs can be improved as

effectively as nonmigraineurs.
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Utilisation des soins de santé et évolution de
l’état de santé des migraineux

HISTORIQUE : Déterminer comment les migraineux soignent leur

maladie du point de vue de l’utilisation des ressources en soins de santé

(incluant ressources médicales et main-d’œuvre), ce qui permettrait

d’améliorer l’efficacité des stratégies thérapeutiques.

OBJECTIFS : Déterminer l’importance relative des activités modifiables

influant sur la santé des migraineux et comparer leurs effets sur les

migraineux et les non-migraineux dans la population en général.

MÉTHODES : Une analyse de régression linéaire a été appliquée à

toutes les personnes migraineuses de plus de 19 ans dans le cadre de

l’Enquête sur la santé des collectivités canadiennes (Cycle 1.1). La vari-

able dépendante a été le changement signalé de l’état de santé avec le

temps. La série de variables explicatives portait sur l’utilisation des soins

de santé, le comportement face à la santé et des variables de contrôle de

base.

RÉSULTATS : Les résultats ont montré que l’état de santé était en lien

positif avec une plus grande activité physique et en lien négatif avec le

tabagisme chez les migraineux et les non-migraineux, même après avoir

tenu compte de toutes les autres variables.

CONCLUSIONS : En modifiant les ressources et les comportements

contrôlables, l’état de santé rapporté des migraineux peut être amélioré

aussi efficacement que chez les non-migraineux.

The prevalence of migraine in Canada has been estimated at
2.6 million adult women and 0.8 million adult men (1),

and it affects all ages from infancy to old age (2). The associated
direct and indirect costs are significant: it has been estimated
that health care costs for persons with migraine are 1.6 times
higher than for those without the condition (3). Migraineurs
consume medical health care resources through medical con-
sultations, emergency department visits and treatment (4,5).
Migraine peaks in individuals during the most productive years
of life (6). Consequently, lost productivity due to migraine has
been estimated to exceed $17 billion annually in the United
States (7,8) and accounts for seven million annual lost work-
ing days in Canada (9).

The long-term management of migraine is challenging
because of its complex etiology and the variable effectiveness
of currently available treatment (10,11). In addition, persons
with migraine use personal resources that may potentially

improve (as in the case of physical activity) (12,13) or worsen
(as in the case of cigarette smoking) (14) the migraineur’s
health status. Determining how migraineurs manage their con-
dition from the viewpoint of resource utilization (including
both medical and personal resources) may provide insights
leading to more effective care strategies. Furthermore, personal
health-related activities supported by medical care resources
are a highly effective means of managing conditions such as
migraine. Modifiable personal activities are therefore critical
components in the successful management of migraine. 

Our objective was to identify and measure the association
between modifiable health-influencing activities (MHIAs) (ie,
personal activities in combination with health resources) and
changes in health status to determine the relative importance
of MHIAs for migraineurs and to learn how migraineurs can
combine MHIAs with medical health care services to improve
their health status.
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METHODS
Source of data
The 2000/2001 Canadian Community Health Survey cycle 1.1
(CCHS 1.1) is a population-based health survey conducted by
Statistics Canada as part of a federal initiative to provide
health status and health resource utilization data. Specific
details of the CCHS 1.1 have been published elsewhere (15).
The CCHS 1.1 used a multistage stratified clustered sampling
strategy. Data collection was conducted over 12 months begin-
ning in September 2000, with the sample of households allo-
cated randomly over the 12-month period. The survey
questionnaire was administered to a randomly selected house-
hold member by a trained interviewer either in person or over
the telephone. 

The CCHS 1.1 sample is representative of approximately
98% of the Canadian population aged 12 years or older in all
provinces and territories (with the exception of First Nations
reserves, Canadian military bases and certain remote areas). It
provides information for each person in the sample on personal
characteristics, health status, personal health behaviours and
the utilization of health care services.

The CCHS 1.1 share file is a subset of the master file that
contains respondents who agreed to share information with
provincial health ministries. The share file contains full infor-
mation on all variables collected in the CCHS, including
bootstrap weights (15). It contains 125,574 respondents.

Study sample
The target population was all persons older than 19 years who
responded to the question concerning self-reported change in
health over the previous year: “Compared to 1 year ago, how
would you say your health is now? Is it: much better than 1 year
ago, somewhat better than 1 year ago, about the same, some-
what worse than 1 year ago or much worse than 1 year ago?”
There were 109,788 respondents (87%) meeting this criterion. 

Analysis
The Health Production Function is a theoretical construct
used in health economic research (16,17) to guide empirical
investigation of the relationship between resources and health
outcomes. It regards the individual as a producer of his/her own
health. Using this construct, health status change was concep-
tualized as a function of explanatory variables that represented
resources used by the respondents in the production of health
while also controlling for variables that might have increased
or decreased his or her capacity for good health. Indicators of
resource use included health behaviours (ie, health-influencing
personal resources) and health care utilization (ie, medical
care resources). Background control variables include demo-
graphics and health status information. 

A linear regression model to predict self-reported change in
health status over the previous year was constructed. Changes
in health states were ranked from 1 (much worse) to 5 (much
better). To realize this model as a linear regression analysis and
to properly capture the relationship between MHIAs and
changes in health status, the authors controlled for back-
ground variables and relevant interactions between these vari-
ables, and compared the effects of health-influencing
behaviours on health status between migraineurs and non-
migraineurs (ie, the general population). 

Personal health behaviour variables known to be related
to migraine included cigarette consumption (4,18), alcohol

consumption (19) and physical activity (12,13). Cigarette
consumption was dichotomized to compare current smokers [0]
with nonsmokers. Alcohol dependence was based on the
Composite International Diagnostic Interview (CIDI) Short
Form for Alcohol Dependence. An 85% predicted probability
was used to indicate alcohol dependence. Physical activity,
which was categorized as active, moderate and inactive, was
included as a continuous variable. Levels of physical activity
were derived in the CCHS 1.1, first by calculating the energy
expenditure of specific activities (including sports, leisure, gar-
dening and social activities) expressed as kilocalories expend-
ed (per kilogram of body weight per hour) per day for survey
respondents, and second, by adding together their energy cost
over all activities. Accordingly, inactive activity describes daily
energy expenditures attributable to physical activities of
0 kcal/kg to 1.5 kcal/kg, while moderate and active levels of
activity describe daily energy expenditures of 1.5 kcal/kg to
2.9 kcal/kg and 3.0 kcal/kg or greater, respectively. The rela-
tionship between physical activity and the dependent variable
was examined, which uncovered a linear relationship.
Therefore, physical activity was treated as a continuous vari-
able. 

Variables that represented resource use of health care serv-
ices included medical and alternative health care services.
Medical health care utilization variables included visits to a
family physician, visits to a specialist physician and whether
the person was hospitalized in the past year (for any reason).
The number of visits to family and specialist physicians was
derived by asking the respondent the number of times they had
come into contact with a family or specialist physician over
the previous year. The alternative health care utilization vari-
able was whether the individual visited [1] or did not visit [0]
an alternative health care provider. Alternative care providers
were identified in the survey as being acupuncturists, home-
opaths or massage therapists. Data on hospitalization in the
previous year were included as a no [0] and yes [1].
Approximately 65% of data on the use of pain medications
were missing from the target population and therefore, this
variable was not included in the final analysis. Explanatory
control variables included sociodemographic variables and
comorbidities. Migraine is known to be prevalent between the
ages of 30 to 40 years (6); it is more common and severe in
women (1,20,21), and is associated with educational attain-
ment (22). Therefore, sociodemographic variables were the
respondent’s age, sex and education. Men and women were
coded as [0] and [1], respectively. Education was hypothesized
to reflect one’s ability to use resources more effectively and was
categorized as less than a high school graduate, high school
graduate, some postsecondary or postsecondary graduate in the
CCHS 1.1. Education was recoded into three dummy variables
indicating high school graduate versus less than high school
graduate, some postsecondary versus less than high school
graduate, and postsecondary graduate versus less than high
school graduate. Furthermore, the interactions between sex
and age, and sex and education, were included in the model. 

The absence [0] or presence [1] of migraine was included in
the model to quantify differential affects between migraineurs
and nonmigraineurs. The absence [0] or presence [1] of spe-
cific chronic conditions was also included to control for
comorbidities commonly associated with migraine. These
included cardiovascular conditions (heart disease or high
blood pressure) (18,23) and allergies (23). Moreover,
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migraine has features common with episodic (ie, occurrence
of self-limited attacks of pain) and chronic pain disorders (ie,
an enduring predisposition to pain) (24) and is also commonly
associated with depression (25-27). Therefore, the presence of
musculoskeletal pain (arthritis, fibromyalgia or back pain) and
depression were included in the regression model. With the
exception of depression, included chronic conditions were
indicated in the CCHS 1.1 by self report via the question “We
are interested in conditions diagnosed by a health professional.
Do you have ‘condition’?” Indications of depression were based
on the CIDI Short Form for Major Depression (CIDI-SFMD).
Depression on the CIDI-SFMD corresponds to symptomatic
depression according to the Diagnostic and Statistical Manual
of Mental Disorders Version III criteria. A 90% predicted
probability on the CIDI-SFMD indicates the presence of
depression (28). To determine whether the presence of
migraine changed the nature of the relationships between
MHIAs and health care utilization variables, two-way interac-
tions between migraine and all explanatory variables, as well as
a three-way interaction among migraine, age and sex in the
model were alse included.

The analysis used weighting to correct estimates for the effects
of the complex survey design. Specifically, weights rescaled to the
total actual sample size were used – a frequently suggested form of
analysis (29). Statistical significance was determined for esti-
mated parameters by using bootstrap-generated standard errors
(15). Model coefficients were considered statistically significant
at P<0.05. SPSS for Windows 13.0 (SPSS Inc, USA) was used
for all statistical analyses.

RESULTS
The data were analyzed both by excluding cases with missing
data on independent variables and by including missing cases
(with imputed data). The results did not change. The analysis
excluding missing data is presented. There were 98,530 respon-
dents (90% of target population) with complete data. Table 1
shows the characteristics of the target sample population and
migraine population within the target sample. The prevalence
of migraine in the sample was 9.7%. 

Compared with one year previously, a greater proportion of
migraineurs reported better health status than the general tar-
get sample population, with approximately the same propor-
tion reporting worse health status. A greater proportion of
migraineurs were current smokers, and there was approximately
the same proportion of respondents who were alcohol depend-
ent or physically inactive. 

Over the year, migraineurs had more visits to family and
specialist physicians, and a greater proportion visited an alter-
native care provider or was hospitalized. Musculoskeletal pain,
cardiovascular conditions and allergies were more prevalent in
the migraine population.

Regression analysis
Of the control variables, age (β=–0.003) and the presence of a
musculoskeletal condition (β=–0.08) were associated with a
negative health change, while female sex (β=0.058) and being
a high school graduate (β=0.017) were associated with positive
health change (P<0.05). Table 2 shows the regression results
for noncontrol variables and model interactions. Of the modi-
fiable health behavioural factors, smoking was associated with
a negative health change, while physical activity was associated
with a positive health change (P<0.05). 

Of the health care utilization variables, physician visits
were associated with a negative health change, while having
visited an alternative care provider was associated with a posi-
tive health change (P<0.05). Of the migraine interactions, age
was associated with a negative health change, while being a
postsecondary graduate was associated with a positive health
change (P<0.05).

DISCUSSION
Our objective was to determine the relative importance of
MHIAs for migraineurs by measuring the association between
MHIAs and changes in health status over a one-year period.
We tested this by including the interactions between having
migraine and all other factors in the model, while also control-
ling for the relationships between health status change and
age, sex, education and associated comorbidities (in their full
functional forms, including interactions). We found complex
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TABLE 1
Characteristics of study populations

Target Migraine 
Variable sample* sample†

Change in health status over previous year

Much better 1.6 8.2

Somewhat better 10.0 12.5

Same 71.1 62.1

Somewhat worse 10.8 13.6

Much worse 6.5 3.6

Demographic variables

Age, years (mean ± SD) 45.9±16.5 42.3±13.6

Female sex 52.7 74.1

Education 

Less than high school 21.6 21.4

High school graduate 19.9 20.4

Some postsecondary 8.3 9.2

Postsecondary graduate 50.2 49.1

Health behaviour variables

Cigarette consumption (current smoker) 27.0 32.0

Alcohol dependent 1.7 1.7

Physical activity index 

Inactive 56.4 57.4

Moderate 23.5 23.6

Active 20.1 19.1

Health care resource use

Family physician visits, n (mean ± SD) 3.5±6.4 5.4±6.4

Specialist visits, n (mean ± SD) 1.0±4.1 1.4±2.6

Visited an alternative care provider 12.2 18.8

Hospitalized during previous year 8.5 12.4

Chronic conditions

Migraine 9.7 100

Depression 7.5 17.5

Musculoskeletal pain 31.2 48.1

Cardiovascular condition 17.5 18.1

Allergic condition 29.0 45.1

Data presented as % unless otherwise indicated. Note: Observations weighted
by relative weights, sums equal sample size (n=98,530). *Sample with all
complete observations; †Characteristics of migraine sample within target
sample (n=9.7%×98,530).
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functional forms and interactions among the control variables
that offer reassurance that the statistical control was effective.

We found a small number of interactions involving
migraineurs. Notably, we found that migraineurs who were older
were more likely than nonmigraineurs to report a positive
health change. Also, the most highly educated migraine suffer-
ers were more likely to report a positive health change. In
terms of the MHIAs, we found that smoking was associated
with negative health change, while physical activity was very
strongly associated with positive health change. These rela-
tionships occurred in all individuals, including those with
migraine, indicating that MHIAs do not have different effects
in migraineurs than in nonmigraineurs. 

Thus, MHIAs are equally important for persons with or
without migraine. Previous research on the topic focused on
migraineurs alone. This research showed that while intense
exercise can be a trigger for migraine (12,13,20,30), there is
evidence suggesting that regular, moderate aerobic exercise
improves cardiovascular fitness, and helps to reduce migraine
frequency, severity and duration (12,13), Smoking is also a
well-known risk factor for migraine (14,18). Our results are
new and important, because they compare migraineurs with
the general population in terms of their abilities to use the
resources at their disposal to ‘produce’ health. This is so despite
the fact that the variation in health status is greater for
migraineurs, as shown in Table 2. 

Furthermore, interpretation of our results provides rele-
vant insights for migraine when viewed in the light of both

noncontrollable and controllable health behavioural factors.
For instance, consider a migraineur with the following charac-
teristics: male, 46 years of age, high school graduate, not alco-
hol dependent, visited a family physician once, visited a
specialist physician once, did not visit an alternative care
provider, was not hospitalized and does not have any identified
comorbidities. During the year, if this individual smoked daily
and was physically inactive, he would have a reported health
change of 3.1 (no change). However, if, instead, the individual
did not smoke and was physically active, his reported health
change would be 3.4. Thus, by modifying controllable health
behaviours, the reported health status of migraineurs can
improve. However, statistically significant findings are not neces-
sarily clinically important (31). A change in health status from
3.1 to 3.4 suggests that, if three migraineurs would stop smoking
and became physically active, this would result in a one-unit
improvement in health status in total. This can be achieved by a
one-unit improvement in one of every three migraineurs. 

A major strength of our analysis is that it is based on a
national population health survey. Accordingly, our results can
be taken as being representative of the entire adult migraine
population. In addition, population health surveys contain
information on the use of personal health resources (smoking,
physical activity, use of alcohol), as well as on the use of medical
health care services. Our results are therefore based on the self-
reported health status of the adult migraine population and their
reported behaviours under actual (nonexperimental) everyday
conditions. For policy-making purposes, it is important to know
the health behaviour and outcomes of persons with migraine
under everyday conditions. Furthermore, while many of the
variables included in our model are known to be associated with
migraine independently, to our knowledge, there has been no
research that has combined these variables from a perspective
that explicitly views health status as a function of MHIAs.

There are, however, limitations to our approach. First, we
acknowledge that the CCHS 1.1 was a cross-sectional survey
and therefore precludes any causal inferences. Nonetheless,
while we cannot conclude that MHIAs caused the changes in
health status, an association between MHIAs and health status
does exist and our findings are consistent with relevant
research (12-14,18). In addition, the dependent variable
change in health status over the year is affected by the subjec-
tivity of self-reported data (32,33) and is a five-category out-
come measure that we have treated as a continuous variable.
However, relevant research on the topic has indicated that
using parametric analysis on ordinal Likert data does not sig-
nificantly affect Type I or Type II errors (34), or the robustness
of the estimated parameter coefficients (35,36). Furthermore,
there is no outcome measure available on a population basis
that is continuous and that measures changes in health status
over time. 

Second, 71.1% of our sample reported no change in health
status over the year. Therefore, given that our dependent vari-
able was change in health status over time, the degree of vari-
ance explained by our model was limited because only 29.9%
experienced a change in health status. In light of this limitation
however, our model fit (R2) of 4% is comparable to other similar
studies (37). Our model is also indicative of the factors that
influence health change in those who experienced a change in
their health status. Furthermore, although chronic conditions
such as migraine last for years, there are few indicators on the
health status change that are even one year in duration. 
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TABLE 2
Independent variable coefficients*

Variable Coefficient

Health behaviour variables

Current smoker (ref nonsmoker) –0.022†

Alcohol dependent (ref not alcohol dependent) 0.002

Physical activity 0.084†

Health care utilization

Family physician visits –0.005†

Specialist physician visits 0.003

Visited an alternative health care provider (ref no visit) 0.058†

Hospitalized in the previous year (ref not hospitalized) –0.014

Interactions 

Migraine × age –0.006†

Migraine × sex –0.135

Migraine × age × sex 0.004

Migraine × high school graduate 0.014

Migraine × some postsecondary 0.049

Migraine × postsecondary graduate 0.083†

Migraine × family physician visits –0.002

Migraine × specialist physician visits 0.002

Migraine × hospitalized in the last year –0.044

Migraine × smoking 0.001

Migraine × alcohol dependent –0.068

Migraine × physical activity 0.024

Constant 3.217†

Dependent variable: Self-reported health status change over one year.
R2=0.04; n=98,530. *Coefficients for chronic conditions, demographic vari-
ables and interactions between demographic variables are not shown;
†Indicates P<0.05. Statistical significance determined by using bootstrap-
generated standard errors. ref Reference
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Last, it is unknown whether migraine was diagnosed with
standardized diagnostic criteria; it was identified in the CCHS
1.1 by asking respondents whether migraine had been diag-
nosed by a health professional. Still, our prevalence estimate of
9.7% is similar to another Canadian population-based estimate
of 8%, which suggests that our definition of migraine was reli-
able (38). 

CONCLUSIONS
Our results suggest that MHIAs are as effective for persons
with migraine as those without migraine; they also identify the
relative importance of specific MHIAs. Smoking cessation and
increased physical activity, in particular, are shown to be effec-
tive in improving health status when controlling for health
service utilization and background health factors.
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