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ABSTRACT

Objectives: To examine the relationship between recurrent headache disorders (i.e., migraine and
tension-type headache) and lifestyle factors (overweight, low physical activity, and smoking) in an
unselected population study among adolescents.

Methods: In this cross-sectional study from Norway, a total of 5,847 students were interviewed
about headache complaints and completed a comprehensive questionnaire including items con-
cerning physical activity and smoking. In addition, they underwent a clinical examination with
height and weight measurements. Adolescents with high physical activity who were not current
smokers and not overweight were classified as having a good lifestyle status. These students
were compared to those with 1 or more of the negative lifestyle factors present in regard to
headache diagnosis and headache frequency.

Results: In adjusted multivariate analyses, recurrent headache was associated with overweight
(odds ratio [OR] = 1.4, 95% confidence interval [Cl] 1.2-1.6, p < 0.0001), low physical activity
(OR=1.2,95%Cl1.1-1.4, p = 0.002), and smoking (OR = 1.5, 95% Cl 1.3-1.7, p < 0.0001).
The prevalence of OR increased with more than 1 negative lifestyle factor present, evident for
headache diagnoses and frequency.

Conclusion: The results from the present study show that overweight, smoking, or low physical
activity are independently and in combination associated with recurrent headache among adoles-
cents. The associations observed and the additive effect of these negative lifestyle factors on the
prevalence of recurrent headache indicates possible targets for preventive measures. Neurology®
2010;75:712-717

GLOSSARY
BMI = body mass index; Cl = confidence interval; HUNT = Helseundesekelsen | Nord-Trendelag; OR = odds ratio.

Headache, including migraine and tension-type headache, is one of the most frequently re-
ported somatic complaints among children and adolescents.! Headache is associated with im-
pairments in daily functioning, is associated with analgesic use, and has a negative impact on
most aspects of health-related quality of life.

For optimal treatment, nonpharmacologic interventions with changes in lifestyle are often
recommended.> Studies among adults have shown that headache can be provoked by physical
exercise,’ but on the other hand, regular physical activity has been suggested as a method of
migraine management, with a beneficial effect on attack frequency, intensity, and duration.”®
Smoking is a trigger for acute migraine attacks in adults,® and prevalence rates for headache are
higher among smokers compared to nonsmokers.” Among adolescents, there is one population-
based study that reported that headache was more prevalent among daily smokers, but no
differentiation of the primary headache disorders was reported in this study.!® Obesity is asso-
ciated with chronic daily headache and frequent migraine in adults,'’"'* but this relationship
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has not been established for other types of
headache.' Only one study has addressed this
relationship among adolescents, and reported
that obesity was associated with headache fre-
quency and disability."

Lifestyle factors such as overweight, physi-
cal activity, and smoking are associated with
headache in adults, but robust documentation
about the importance of these factors among
adolescents is scarce and no study has so far
investigated the impact of the combination of
these lifestyle factors in relation to headache
among adolescents. Thus the main purpose of
the present study was to evaluate this relation-
ship in an unselected adolescent population.

METHODS Participants. During a 2-year period from Au-
gust 1995 to June 1997, all students in junior high schools (aged
12-15 years) and high schools (aged 16-19 years) in Nord-
Trondelag County in Norway were invited to participate in the
youth part of the Nord-Trondelag Health Study (Helseun-
desokelsen I Nord-Trondelagis HUNT).

A detailed description of the study population has been pub-
lished previously.'® In short, a total of 5,847 adolescents 13—18 years
of age were subject to a headache interview in connection with a
clinical examination performed at the schools during school hours.
The clinical examination included spirometry, weight, height, and
blood pressure measurements. The students also had to complete a
comprehensive self-administered questionnaire, during 1 school
hour, with several health-related questions, which included ques-
tions related to physical activity and smoking,.

Headache diagnosis. Trained nurses performed the headache

interviews and the students were asked whether they had experi-

Table 1

Prevalence of lifestyle factors in relation to recurrent headache
diagnoses among boys and girls®

enced recurring headaches that were not related to cold, fever, or
any other disease during the past 12 months. Two history de-
scriptions of typical headache symptoms, one for migraine and
one for tension-type headache, were then read for students re-
porting recurrent headaches, and they were asked to classify their
headaches according to the descriptions. The students were also
given a third alternative (nonclassifiable headache) in case none
of the descriptions resembled their headache experiences. Sub-
jects with a combination of migraine and tension-type headache
were classified as migraine. The average number of days with
headaches in the last 12 months was recorded as less than 1 day
per month (less than monthly), 1-3 days per month (monthly),
1-5 days per week (weekly), or more than 5 days per week
(daily). The recognition-based headache diagnoses obtained by
the nurses have previously been validated against extensive semi-
structured interviews by neurologists according to the diagnostic

criteria from the International Headache Society.!”

Physical activity, smoking, body mass index, and overall
health (lifestyle factor) status. The question on physical
activity— “Outside school, how many days per week do you per-
form sports or exercise until you get short of breath or sweaty?”—
has been used in previous studies and involves frequency,
endurance, and intensity.'® Students who exercised less than twice a
week were defined as having low physical activity. Current smoking
was defined as reported daily or occasional smoking. Body mass
index (BMI) was calculated according to the following formula:
BMI = (weight [kilos]/height® [meters]). To define overweight and
obesity, we used the International Obesity Task Force.!” Each sex
and age (by half year) has percentile cutoff points for overweight and
obesity. At age 18, adult cutoff points were applied. The overweight
group included all students with BMI scores above the cutoff points
for overweight or obesity.

Students reporting a combination of high physical activity, not
currently smoking, and normal weight were defined as having an
overall good lifestyle status. The status was defined as intermediate if
one of the negative lifestyle factors was present (overweight, low
physical activity, or current smoking), poor if 2 factors were present,
and very poor if all 3 factors were present. Among the total inter-
viewed population of 5,847 adolescents, complete data on all 3 life-
style factors were available for 5,588 in relation to headache

diagnosis and for 5,529 with respect to headache frequency.

Ethics. Participation in the study was voluntary and each student

Low physical signed a written statement of consent. For students younger than 16
Overweight activity Smoking . . .
years, a written consent was obtained from their parents. The
Boys (n =2,680) N=421 N=700 N =440 HUNT study was approved by the Regional Committee for Ethics
No headache (n = 2,126) 314 (14.8) 527 (24.8) 329 (15.5) in Medical Research and by the Norwegian Data Inspectorate.
Recurrent headache (n = 554) 107(19.3) 173(31.2) 111 (20.0) Statistical analyses. The associations between headache preva-
Migraine (n = 126) 26 (20.6) 43(34.1) 29 (23.0) lence and health status, i.c., presence of 1 or more of the lifestyle
Tension-type headache (n = 320) 58(18.1) 92(28.8) 56(17.5) factors (low physical activity, smoking, and overweight), were esti-
N mated using multiple logistic regression with odds ratio (OR) and
LD ROl Se ) el cleleas) 29 95% confidence interval (CI). The analyses were adjusted for gen-
Kruskal-Wallis test p =0.034 p=0.013 p=0.019 der, age, and the other independent variables. When appropriate,
Girls (n = 2,008) N =470 N=1,017 N =629 the independent variables were treated as single ordinal variables and
No headache (n = 1,861) 264 (14.2) 591 (31.8) 342 (18.4) inc.orporated.in a 2.—sided test fo.r trend to evaluate the probability of
a linear relationship between lifestyle factors and headache. Non-
Recurrent headache (n = 1,047) 206(19.7) 388(37.1) 287(27.4) parametric tests were performed for between-group analyses. Data
Migraine (n = 266) 59(22.2) 95(35.7) 79(29.7) analysis was performed with the Statistical Package for the Social
Tension-type headache (n = 630) 120 (19.0) 235(37.3) 161 (25.6) Sciences, version 16.0 (SPSS, Chicago, IL).
Nonclassifiable headache (h = 151) 27(17.9) 58(38.4) 47(31.1) . .
RESULTS In unadjusted analyses, overweight, low
Kruskal-Wallis test p<0.001 p =0.044 p<0.001

physical activity, and current smoking were more

aValues are number of subjects in respective groups (percentage of total). prevalent among those with recurrent headache com-
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[ Table 2 Prevalence odds ratios for headache diagnoses in relation to lifestyle status ]
‘ Recurrent headache Migraine Tension-type Non-classifiable |
(h=1,601) (h=392) headache (n = 950) headache (n = 259)
Total
(n=5,588) % OR(CI) % OR(CI) % OR(CI) % OR(CI)
Lifestyle status
Good 2,856 245  1.0(ref) 55 1.0 (ref) 153 1.0(ref) 3.8 1.0(ref)
Intermediate 1,920 30.2 1.3(1.1-1.4) 79 15(1.2-1.9) 17.3 1.2(1.0-1.4P 49 1.3(1.0-1.8¢
Poor 717 37.4 1.8(1.5-2.1) 98 21(15-28) 215 1.6(1.3-2.0) 6.1 1.8(1.2-2.6)
Very poor 95 547 34(22-52) 137 3.7(19-71) 284 28(1.7-47) 126 5.0(26-9.9)
p for trend <0.0001 <0.0001 <0.0001 <0.0001

Abbreviations: Cl = confidence interval; OR = odds ratio.
2 The analyses were adjusted for age and gender.

bp = 0.069.

°p =0.039.

pared to those without, evident for both sexes, as
shown in table 1. In adjusted multivariate analyses,
recurrent headache was associated with overweight
(OR = 1.4, 95% CI 1.2-1.6, p < 0.0001), low
physical activity (OR = 1.2, 95% CI 1.1-1.4, p =
0.002), and smoking (OR = 1.5, 95% CI 1.3-1.7,
» < 0.0001). This was found for overweight both
among girls (OR = 1.4, 95% CI 1.2-1.8, p <
0.0001) and boys (OR = 1.4, 95% CI 1.1-1.8, p =
0.01). Similarly for both genders, recurrent headache
was associated with low physical activity (girls OR =
1.2, 95% CI 1.0-1.4, p = 0.05, boys OR = 1.3,
95% CI 1.1-1.7, p = 0.006) and smoking (girls
OR = 1.6, 95% CI 1.3-1.9, p < 0.0001, boys
OR =1.3,95% CI 1.0-1.7, p = 0.02).

The association between overweight and migraine
(adjusted for age, gender, smoking, and physical ac-
tivity) was 1.6 (95% CI 1.4-2.2, p < 0.0001), for
tension-type headache 1.4 (95% CI 1.1-1.6, p <
0.0001), and for nonclassifiable headache 1.4 (95%
CI 1.0-1.9, p = 0.06). The association between low
physical activity and migraine (adjusted for age, gen-
der, smoking, and overweight) was 1.5 (95% CI

1.0-2.2, p = 0.09), for tension-type headache 1.2
(95% CI 1.0-1.4, p = 0.02) and for nonclassifiable
headache 1.3 (95% CI 1.0-1.7, p < 0.05). The asso-
ciation between smoking and migraine (adjusted for
age, gender, overweight, and physical activity) was
1.8 (95% CI 1.4-2.2, p < 0.0001), for tension-type
headache 1.4 (95% CI 1.1-1.6, p = 0.001) and for
nonclassifiable headache 1.6 (95% CI 1.2-2.2, p <
0.001).

When considering lifestyle status based on the
combination of overweight, level of physical activity,
and smoking status, intermediate, poor, and very
poor lifestyle status were all associated with higher
prevalence of recurrent headache and the association
was evident for all 3 headache diagnoses (table 2).
There was a significant trend for stronger associa-
tions between the number of negative lifestyle factors
present and the prevalence of the different headache
diagnoses and headache frequencies. Regarding
headache frequency, the strongest relationship was
found between very poor lifestyle status and weekly
or daily headache, as shown in table 3. The associa-
tion between weekly and daily headache combined

[ Table 3 Headache frequency in relation to lifestyle status® ]
‘ Headache < monthly Headache monthly Headache weekly or ‘
(n=306) (nh=790) daily (n = 446)
Total
(n =5,529) % OR(CI) % OR(CI) % OR(CI)
Lifestyle status
Good 2,827 54 1.0 (ref) 12.0 1.0(ref) 6.4 1.0(ref)
Intermediate 1,897 54 1.0(0.8-1.3) 15.4 1.3(1.1-1.6) 8.5 1.3(1.0-1.6)°
Poor 712 6.7 1.4(1.0-2.0P° 18.7 1.9(1.5-2.4) 115 2.0(1.5-2.7)
Very poor 93 4.3 1.2(0.4-3.4) 28.0 3.7(22-6.1) 215 5.0(2.8-8.9)
p for trend 0.103 <0.0001 <0.0001

Abbreviations: Cl = confidence interval; OR = odds ratio.
2 The analyses were adjusted for age and gender.

bp =0.047.

¢p=0.019.
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and overweight was strongest for migraine (OR =
2.2,95% CI 1.5-3.3, p < 0.0001), intermediate for
tension-type headache (OR = 1.4, 95% CI 1.0-1.9,
p = 0.03), and not significant for nonclassifiable
headache (OR = 1.1, 95% CI 0.9-1.3, p = 0.45).
The prevalence of poor and very poor lifestyle status
combined increased with age and was higher among
those with recurrent headache than among those
with no headache (figure).

DISCUSSION In this cross-sectional study of 13- to
18-year-old adolescents, recurrent headache was as-
sociated with overweight, low physical activity, and
smoking. There was a significant trend for stronger
associations between the number of negative lifestyle
factors that were present and the different headache
diagnoses and headache frequency.

The strengths of the study are the large and uns-
elected population, high participation rate, and the
use of validated diagnoses. In addition, weight and
height were measured by a nurse, and were not self-
reported. As Young-HUNT is a cross-sectional sur-
vey that may be considered representative for the
entire Norwegian population, selection bias often as-
sociated with studies of headache in children and ad-
olescents were avoided.

The limitations to consider in this study are the
change in lifestyle factors that might have occurred
since the study was performed and the self-reported
measurements of smoking habits and performed
physical activity. The assessment of physical activity
used in the present study has, however, proven to
give reliable and acceptable measures of fitness.?’ The
use of self-reported smoking habits has also proven to
give reliable estimates.'® Although one cannot ex-
clude the possibility of an underestimation or overes-

timation of physical activity and tobacco
consumption, it seems unlikely that this information
bias should be differential, i.e., different for those
with and without headache.

The association between low physical activity and
recurrent headaches is in accordance with previous
clinic- and population-based studies.?!** The finding
supports the hypothesis that those with recurrent
headache may avoid exercise because it tends to pre-
cipitate attacks, as many patients report.® On the
other hand, these associations can also be explained
by the converse hypothesis, that a low activity level
leads to headache, and this is the rationale when
physical exercise is mentioned as a method for mi-
graine management. How exercise should be helpful
for migraine is not well-understood, but it may be
related to alterations in blood nitric oxide” or in-
crease in f-endorphin levels,® or simply increase in
well-being.?

Little physical activity can also contribute to over-
weight.?* Obesity, which is highly prevalent in the
population,® is associated with different chronic
pain conditions,?*? and one prospective study has
shown that obesity is a risk factor for developing
chronic daily headache.'® One recent study evaluated
the relationship between headache and overweight
among adolescents, and reported a significant associ-
ation between obesity and headache frequency.’® In the
present study, the strongest association with overweight
was found for those reporting frequent migraine, which
has also been found in adults.!* The mechanisms that
link obesity with migraine attack frequency are un-
certain, but they may be connected from a biochem-
ical perspective.?® It is known that obesity is a
proinflammatory? and prothrombotic state’® and
neurovascular inflammation may be an important
mechanism in migraine.’! Additionally, calcitonin
gene-related peptide levels are elevated in obese indi-
viduals,?? and this transmitter is thought to play an
important role in migraine pathophysiology.?>3

In a recent population-based study among adults,
headache was significantly more prevalent among
smokers compared to nonsmokers, most evident for
those under 40 years smoking more than 10 ciga-
rettes per day.” One population-based study also
confirmed an association between headache and
smoking among adolescents, but no differentiation
of the primary headache disorders was reported in
this study.!® The question of a possible causal rela-
tionship between smoking and headache cannot be
addressed in a cross-sectional study. However, ciga-
rette smoking has several effects which may induce
headache, such as alterations of nitric oxide levels in
the brain,* decreased monoamine oxidase activity,*

and accelerated metabolism of common headache
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medications resulting in overall decreased clinical ef-
ficacy.’” Also, the possibility of reversed causality,
i.e., that headache may dispose to smoking, should
be considered. Exposure to stressful stimuli such as
headache may induce the craving to smoke.*® Fur-
thermore, nicotine has pain-inhibitory effects,* and
as it induces strong addiction®* and is used daily,
one may speculate that smoking can lead to increased
headache problems much in the same way that anal-
gesics may produce medication overuse headache.®

The present study shows that overweight, low phys-
ical activity, or smoking are independently and in com-
bination associated with recurrent headache among
adolescents. There are, however, other possible mediat-
ing factors to consider, like socioeconomic status and
psychiatric comorbidity.*** Even though we were un-
able to adjust for all relevant confounders in the present
study, and in spite of the fact that cross-sectional studies
cannot adequately address the question of a causal rela-
tionship, we believe that the associations observed and
the additive effect of these negative lifestyle factors on
the prevalence of recurrent headache strongly indicates
that these lifestyle factors are possible targets for head-
ache preventive measures.
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