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Objectives: Headaches and long working hours are important issues for workers. This study
investigated the association between hours worked and the prevalence of headaches, and
how that association varies with physical activity.

Study design: Cross-sectional study with two-stage cluster sampling.

Methods: Using data from a nationally representative sample of households in Japan, people
aged 20-65 years who worked >35 h/week were studied, and the cross-sectional associa-
tion between the number of hours worked per week (35—45, 46-55 and >55 h/week) and
the prevalence rates of headaches of different severity was evaluated.

Results: Of 721 workers, 307 reported experiencing at least one headache per month.
Compared with working 35—45 h/week, the prevalence ratios of severe or disabling
headaches among individuals working >55 h/week were 1.38 [95% confidence interval (CI)
1.06—-1.78] and 1.63 (95% CI 1.09-2.43), respectively. After stratification by the level of
physical activity, the prevalence ratios were greater in the low-physical-activity group: 1.56
{(95% CI 1.11—2.19) for severe headaches and 2.20 {95% CI 1.31-3.68) for disabling head-
aches. The number of hours worked was not associated with headaches in the high-
physical-activity group.

Conclusions: Among workers in the general population, long working hours were associated
with the prevalence of headaches, and the association may depend on a lack of physical
activity.

© 2012 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.

Introduction

indicated that the prevalence rates of migraine and tension-
type headaches that met the International Headache Society

Headache is one of the most prevalent symptoms in the  crteria were 8.4% and 22.4%, respectively.’ A telephone
general population.’™® A population-based survey in japan  Survey conducted in the USA revealed that the 1-year

e Corres_ponding author. Tel.: +-81 75 753 4646; fax: +81 75 753 4644.
E-mail address: fukuhara.shunichi.ém@kyoto-u.ac.jp (S. Fukuhara).
0033-3506/$% — see front matter © 2012 The Royal Society for Public Health. Published by Elsevier Ltd. All rights reserved.
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prevalence of episodic tension-type headaches was 38.3%, and
1-year prevalence of chronic tension-type headaches with an
attack frequency of >15 attacks per month for at least 6
months was 2.2%.2

The prevalence of headaches is high in middle age,** and
thus the economic burden of headaches experienced at work
is substantial, 3’8

Previous literature has suggested that long working hours
are associated with various health outcomes.®> ' Several
mechanisms have been suggested to explain why long
working hours may affect health.**% Long working hours
reduce the amount of time for sleep, and lack of sleep resulis
in insufficient recovery from fatigue. This may affect physio-
logical processes such as regulation of blood pressure,
hormone secretion and sympathetic nervous system activity,
and may result in psychological and physical health
complaints. In addition, long working hours may be associ-
ated with unhealthy lifestyle factors such as smoking,
unhealthy diet, alcohol consumption and sedentary behav-
iour.*®* % The unhealthy lifestyles of people who work long
hours often include risk factors for headaches, but, until now,
no study has evaluated the association between long working
hours and headaches.

This study therefore examined the association between
hours worked and the prevalence of headaches among full-
time workers in a representative sample of households in
Japan, The relationship between that association and physical
activity was also studied, because physical activity can be
altered by interventions.

Methods
Study population

Data were collected from a cross-sectional study in japan that
was conducted between November and December 2007. In
this cross-sectional study, 4600 people aged 20—80 years were
selected from the entire population of Japan by two-stage
cluster sampling: the first cluster was the district of resi-
dence (Japan was divided into nine districts for this survey)
and the second cluster was the population of the city of resi-
dence (five classifications according to population: metropol-
itan areas, city with a population of >150,000 people, city with
a population of 50,000—150,000 peaple, city with a population
of <50,000 people, rural areas). In this survey, a visit was made
to the residence of each potential respondent to collect the
self-administered questionnaires. Written informed consent
was obtained from all participants, and the study was
approved by the Institutional Review Board of Fukushima
Medical University.

Japanese workers generally start work at approximately 20
years of age and retire at 65 years of age, so data from
participants aged 20~65 years old were included in the anal-
yses. Data from individuals who did not complete questions
regarding the number of hours worked or headaches were
excluded from the analyses. Data from those who worked
<35 h/week were also excluded because it was considered
more likely that they had serious health conditions. Data were
collected using a self-administered questionnaire. The

questionnaire included questions covering hours worked per
week, age, sex, occupation, presence of comorbid conditions.
physical activity and headaches.

Hours worked

Hours worked were evaluated by the following question: ‘How
many hours did you work in the average week in the past
month?’ The total hours worked per week were divided into
three groups: 35—45, 4655 and >55 h/week.

In Japan, as statutory working hours are 40 h/wesk,
participants who worked 35—45 h per week were designated
as the reference group. In addition, all analyses were under-
taken using the exact number of hours worked per week as
a continuous variable.

Headaches

The questionnaire asked participants about headaches they
experienced. All participants were asked: ‘Did you have any
headaches during the past month? If so, what was your
headache like?” The possible answers were: (1) pressing/
tightening; (2) pulsating; (3) severe pain around the eye; and (4)
other. Participants who experienced headaches in the past
month used a five-point Likert scale to rate the frequency of
severe or disabling headaches in the past month, separately,
as present ‘none of the time’, ‘little of the time’, ‘some of the
time’, ‘most of the time’ or ‘all of the time'. These responses
were dichotomized into absence of severe or disabling head-
aches, which was indicated by responses of ‘none of the time’
or ‘little of the time’, and presence of severe or disabling
headaches.

Statistical methods

First, the association between hours worked and the occur-
rence of headaches was evaluated among all participants
using a multivariable generalized linear model. Three sepa-
rate multiple regression analyses were undertaken: one for
any headaches, one for severe headaches and one for
disabling headaches. The adjusted prevalence ratios (APR) and
their 95% confidence intervals (95% CI) were estimated after
adjusting for age, sex, occupation and the presence of
comorbidities. As headaches are most prevalent in people
aged 30—49 years,’™ age was divided into three categories:
2029, 30—49 and 50—65 years. Occupation was categorized as:
office clerk; manager or employer; specialist or engineer; or
other (sales, service, agriculture, forestry, fisheries, metal
mining, transport, communications, etc.). The number of
comorbid conditions was included as a categorical variable:
none or at least one.

Second, the amount of physical activity per week was
studied because it was the only factor that could realistically
be improved by an intervention among those used in the first
analysis (the others being age, sex, hours worked, occupation
and presence of comorbidities). Participants were asked about
three categories of exercise: light (e.g. walking, light exercise,
etc), moderate (e.g. walking fast, dancing, golfing, playing
tennis, etc.) and vigorous {e.g. jogging, playing basketball,
playing football, etc.) with reference to metabolic equivalents

- 142~



PUBLIC HEALTH 126 (2012) 587-593 589

(METS).**? The intensity of exercise was weighted as follows:
light = 1, moderate = 3 and vigorous = 5. Additionally,
participants were asked the frequency and the amount of ime
spent in each physical activity per week. The amount of
physical activity per week was calculated by multiplying the
intensity of exercise or activity, frequency and the time spent
in each activity per week, and then all the weekly activities
were summed. With the median of the amount of physical
activity per week as the criterion, each participant was then
put either in the low-physical-activity group or the high-
physical-activity group. Subgroup analyses were undertaken
using those two groups. The APRs between hours worked and
headaches for each type of headache and their 85% CI were
estimated for any headaches, severe headaches and disabling
headaches by controlling for the same covariates as in the first
analysis by subgroups.

In the above analyses, the association between hours
worked per week and the prevalence of headaches was
examined for each level of headache severity. To examine the
association between hours worked per week and the occur-
rence of headaches using all levels of severity at the same
time, the proportional odds model was used. In that model,
the categorized severity of headaches was used as the
dependent variable, and estimated odds ratios and their 95%
CI were adjusted for age, sex, occupation and the presence of
comorbidities. The categories for headache severity were, in
descending order: severe and disabling, severe but not
disabling, mild to moderate, and no headaches (Fig. 1). This
analysis was replicated in the low-physical-activity group and
in the high-physical-activity group. The data were prepared
and analysed with SAS Version 9.1 (SAS Institute Inc, Cary, NC,
USA), and two-tailed P-values of 0.05 were regarded as
statistically significant.

Results

The survey targeted 4600 people, and 2308 responded to the
questionnaire {50.2% response rate). Among the 2308 respon-
dents, 1358 were workers and 991 were full-time workers {710
men and 281 women). Of the 991 working participants, indi-
viduals aged >65 years {n = 60), those who worked <35 h/week

All participants No headache

n=721 n=414
Experienced headache
Headache
=307 o but not severe

n=75

l

Experienced severe headachel Experienced severe headache,
n=232 but not disabling

n=110
l

Experienced disabling
headache
n=122

Fig. 1 — Severity of headache in participants {men and
women aged 20—65 years in 2007).

(n = 185) and those who did not complete the questions
regarding the number of hours worked or headaches (n = 25)
were excluded, leaving data from 721 individuals (525 men
and 196 women) available for analysis.

Table 1 shows the characteristics of the participants
according to hours worked per week. The most commonly
reported number of hours worked per week was 40. The
mean number of hours worked per week was 49.9 [standard
deviation (SD) 11.5] and the median was 48.0 {range 35~100).
Among the 721 participants, the number and percentage of
types of headaches were as follows: pressing/tightening,
n = 23 individuals (3%); pulsating, 216 individuals (30%);
severe pain around the eye, 34 individuals (5%); and other, 31
individuals (4%). '

The numbers of participants and severity of headaches
experienced are shown in Fig. 1: severe and disabling, 122
{17%); severe but not disabling, 110 (15%); mild to moderate,
75 (10%); and no headache, 414 (58%). In total, 197 male
workers and 110 female workers reported experiencing at
least one headache per month. Among them, 149 male
workers and 86 female workers reported experiencing severe
headaches. A further 76 male workers and 46 female workers
reported experiencing disabling headaches. Table 2 shows
the associations between hours worked and prevalence ratios
of headaches of different severity. The prevalence of any
headaches, severe headaches and disabling headaches was
higher in women than in men [adjusted prevalence ratio
(APR) 1.34 (95% CI 1.12—1.60), APR 1.42 (95% CI 1.13—1.79) and
APR 1.65 (95% CI 1.16-2.33), respectively]. There was no
significant difference in the prevalence of any headaches
between the working-hour groups. A trend test showed
a significant trend (P for trend = 0.047) when hours worked
was analysed as a continuous variable. Compared with the
reference group, the prevalence of severe headaches was

(43) 48) 4 :(éés)

g m e 6
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1.17 (0.95-1.43)
P = 0.064

{ref)
1.00 (0.78-1.27)
1.38 (1.06-1.78)

significantly higher in the long-working-hours group (APR
1.38, 95% CI 1.06—1.78). Comnpared with the reference group,
the prevalence of disabling headaches was also significantly
higher in the long-working-hours group (APR 1.63, 95% CI
1.09-2.43).

Table 3 shows the results for the low-physical-activity
group {n = 361) and the high-physical-activity group
{(n = 360). The median physical activity scores in those two
groups were 0.33 METS (range 0.00—-1.00) and 5.36 METS (range
1.17-360), respectively. Among the respondents with a low

prevalence ratm3
(95% C:I)

) stablmg headaches
. Hours worked per B o IR
3545 B (<) R
4655 : '

Test for linear ttrendb B

_ , R . 109(064-188)
©>55 ‘ DR ' . 2.20(1.31-3.68)
S p=002s

B 04 (o 49-2, 20)
L P=0921

}CI conﬁde emterval B R :
”x, oceu a,uon and pzesence of comor )

! dxsease
b Total workmg hours'entered into the modei asa c:ontmuous'vanable
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level of physical activity, the prevalence of severe headaches
was significantly higher in the long-working-hours group than
in the reference group (APR 1.56, 95% CI 1.11~2,19), and the
prevalence of disabling headaches was also significantly
higher in the long-working-hours group than in the reference
group (APR 2.20, 95% CI 1.31-3.68). In the high-physical-
activity group, there were no such associations between
headaches and the number of hours worked.

In the analysis using the proportional odds model, with the
severity of headache as the dependent variable, the adjusted
odds ratio {AOR) in the long-working-hours group was
significantly higher than that in the reference group (AOR 1.49,
95% CI 1.02—-2.18). After stratification by level of physical
activity, among those with a low level of physical activity, the
AOR was higher in the long-working-hours group than in the
reference group (AOR 2.19, 95% CI 1.30~3.68). However, among
the respondents with a high level of physical activity, the odds
ratio for the long-working-hours group was not significantly
different from 1.0.

No significant associations were noticed between either
alcohol consumption or smoking status and prevalence of any
headaches, severe headaches and disabling headaches (data
not shown). Adding smoking status and alcohol consumption
to a multivariable model did not attenuate the association
between hours worked and the prevalence of headaches. The
APRs and the P values for the trend for any headaches, severe
headaches and disabling headaches were 1.16 (95% CI
0.95-1.42, P for trend 0.069), 1.36 (95% CI 1.05~1.75, P for trend
0.035), and 1.61 (95% CI 1.08-2.40, P for frend 0.009),
respectively.

Discussion

To the authors’ knowledge, this is the first study to examine
the association between hours worked and headaches expe-
rienced, and the first study to examine how that association is
related to physical activity, In this study, working for >55 b/
week was associated with a higher prevalence of severe or
disabling headaches. The strength of that association was
greater for more severe headaches. Other studies have
examined the association between hours worked and health
outcomes such as hypertension,>'° diabetes,"* myocardial
infarction,? depression,*® neck/shoulder pain® and cognitive
function.™ In addition to the above associations, the present
study adds a new dimension to the known effects of working
hours on health outcomes.

Several mechanisms may explain the association between
working hours and headaches. First, long working hours could
cause the contraction of neck and shoulder muscles, espe-
cially among office workers. Office work, such as computer
use and extended writing or reading, continuously require
static contraction of neck and shoulder muscles.?* As head-
aches and neck stiffness are frequently associated,” long
working hours may elevate the risk of experiencing head-
aches. The results of a recent study®® that tested the preva-
lence of self-reported head/neck symptoms among office
workers support the present findings. Second, long working
hours are related to a lack of sleep™" and a higher prevalence
of sleep problems,'® both of which are associated with

headaches.?”?® Third, long working hours are also associated
with high levels of anxiety and depression.® Migraines and
other severe headaches have been shown to be associated
with both depression and anxiety disorders.”®? A population-
based study in Norway revealed an association between
depression and anxiety disorders and several types of
headache.”

Although an association between long working hours and
a high prevalence of headaches was found, it is not clear
whether reducing working hours would lower the risk of
headaches. Two studies have tested the effect of reducing
working hours on health outcomes.?*2 A study in Sweden
compared two interventions, physical exercise or reducing
weekly working hours from 40 to 37.5 h, with a reference
group among female employees from a public dental health-
care organization.®® The results suggested that reducing
work hours seemed to be more effective if those hours are
used for physical exercise. Another interventional study in
Norway showed that shortening regular workdays from 7.5 to
6 h reduced the prevalence of neck/shoulder pain among
care workers.®> Although the hours worked at baseline ‘in
those studies were shorter than those in the present study,
reducing work hours had a distinct effect on health out-
comes. However, those studies did not focus on headaches, so
the effectiveness of reducing working hours on the risk of
headaches should be further explored. People who worked
<35 h/week were excluded under the assumption that pre-
existing chronic health problems may have prevented
them from working more hours per week. The association
between shorter working hours and the prevalence of head-
aches in a healthy population should be assessed in future
studies.

The results of the present study suggest that physical
activity could modify the association between working hours
and headaches. Analyses of data that had been stratified by
the level of physical activity showed that the number of hours
worked was associated with the prevalence of severe or
disabling headaches in the low-physical-activity group but
not in the high-physical-activity group. The prevalence ratios
of severe or disabling headaches among subjects in the low-
physical-activity group were higher than those before strati-
fication. Several studies have shown the efficacy of exercise in
reducing the prevalence of headaches in the workplace #5332
A cluster-randomized controlled study in Finland showed that
a 15-week programme consisting of light resistance training
and guidance resulted in a decrease in the intensity of head-
aches and neck symptoms among municipal employees who
engaged in physically light work.>® A controlled study in Italy
showed the long-term benefit of an educational and physical
activity programme consisting of relaxation exercise (once or
twice per day) and posture exercise {(8—10 times every 2—3 h):
the programme decreased the number of days per month that
symptomatic municipal office workers developed head-
aches.”® These findings support the results of the present
study. If long working hours increase the risk of headaches
because of greater static contraction of neck and shoulder
muscles, a physical programme to reduce muscle strain might
be effective for those who work long hours.

As this was a cross-sectional study, it was not possible to
address causal associations directly. Specifically, severe
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headaches may have caused some workers to work shorter
hours, and may have caused others to reduce their physical
activity but not their long working hours.

In previous studies,®®* the participants only comprised
office workers at a single organization. In contrast, one
strength of the present study was its inclusion of people in
a wide variety of occupations from a representative sample of
the population of Japan.

In conclusion, working long hours is a risk factor for
headaches, and physical activity may reduce the prevalence
of headaches in those who work long hours. Future studies
are needed to determine the effectiveness of physical activity
for reducing the risk of headaches in people who work long
hours.
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