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Abstract: Associations between Hours Worked,
Symptoms and Health Resource Utilization among
Full-time Male Japanese Workers: Keiko Sato, et al.
Department of Epidemiology and Health Care
Research, Graduate School of Medicine and Public
Health, Kyoto University—Objectives: To investigate
the association between hours worked, symptoms
experienced, and health resource utilization. Methods:
Data were collected from a nationally representative
sample of households in Japan. We studied full-time
male workers aged 18–65 yr who worked 100 h or more
per month. First, we examined the association between
hours worked and symptoms experienced. Second, we
examined the association between hours worked and
the type of health resource utilized, such as physician
visits, over-the-counter (OTC) medication use, dietary
supplement use, and complementary and alternative
medicine (CAM) provider visits. We used a multivariable
negative binominal model in each analysis. Results:
Of the 762 male workers, 598 reported experiencing
symptoms at least once a month. We categorized
participants based on the number of hours worked per
month (h/mo): 100–200 h/mo, 201–250 h/mo, and over
250 h/mo. Compared with those working 201–250 h/
mo, those working 100–200 h/mo had more frequent
physician visits (rate ratio:1.67, 95% CI: 1.17 to 2.38)
and those working over 250 h/mo had significantly lower
rates of CAM provider visits and tended to use dietary
supplements for symptoms. Participants who worked
201–250 h/mo used OTC medication most frequently.
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No significant association was observed between the
number of hours worked and number of symptoms
experienced. Conclusions: The more hours worked
by full-time male workers, the more likely they were to
use health resources that had a lower time requirement.
Greater attention should be paid to patterns of health
resource utilization among workers and their consequent
influence on long-term health status.
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The number of work compensation claims relating to
cerebrovascular disease and cardiovascular disease has
been increasing in Japan, with almost 900 cases recorded
in 20081).
Among these, more than 300 deaths were considered to
be directly associated with excessive working hours. By
age, the incidence of death from overwork tends to be
highest among people in their fifties, whereas overworkassociated mental disorders tend to be highest in people
in their thirties. According to the International Labour
Organization database2), Japanese employees work longer
hours [42.4 h per week (h/wk)] than those of other
countries (i.e. United States; 40.8 h/wk; Germany; 28.4 h/
wk; United Kingdom, 37.7 h/wk). The association
between working hours and health remains a pressing
issue, especially in middle-aged male workers3). Although
studies have reported an association between long working
hours and diseases such as hypertension4, 5), diabetes6),
myocardial infarction7), back pain8), cognitive function9)
and depression10), research in this area has failed to provide
clear results directly linking working hours with morbidity
and health.
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Various mechanisms to explain how long working hours
may affect health have been suggested11–13). First, long
working hours reduce the amount of time for sleep, and
lack of sleep in turn results in insufficient recovery from
fatigue. This may affect physiological processes such as
regulation of blood pressure, hormone excretion, and
sympathetic nervous system activity and subsequently
result in psychological and physical health complaints.
Second, long working hours may be associated with
unhealthy lifestyle factors such as smoking, unhealthy
diet, excessive alcohol consumption and a sedentary
lifestyle11). In turn, unhealthy lifestyle factors lead to
physiological changes (e.g., hypertension,
hypercholesterolemia) and an increased risk of
cardiovascular disease and other adverse health
outcomes.
Even though associations between long working hours
and various diseases have been reported4–16), few studies
have examined whether the number of hours worked
influences health resource utilization among symptomatic
workers. Here, we assumed that symptomatic workers
have various options, such as visiting a physician, use of
over-the-counter (OTC) medication or dietary
supplements or visiting a complementary and alternative
medicines (CAM) provider. The aims of this study were
to examine the association between hours worked and
symptoms experienced among full-time male workers
and between hours worked and the type of health
resources utilized.

Methods
Study design and setting
Data were obtained from a prospective cohort study
using participants’ health diaries established for ecological
analysis of medical care in Japan17). Briefly, a populationweighted random sample of households was selected by
controlling for the size of cities, towns and villages from
a nationally representative panel comprising 210,000
households maintained by Japan Statistics & Research Co.
Ltd. A random sample of 5,387 households was chosen,
each of which received a letter describing the study and
requesting participation. Of these, 1,857 households
initially agreed to participate. The sample size was
readjusted to 1,464 households to make it nationally
representative. Baseline questionnaires were mailed to
3,852 individuals in these households, of whom 3,477
from 1,286 households completed the questionnaire and
were subsequently sent the health diary. After excluding
individuals aged less than 18 yr, 2,371 individuals,
including 1,065 men, completed the health diary.
Participants were asked to personally fill out the baseline
questionnaire from September 18, 2003 until October 3,
2003 and the health diary from October 1, 2003 until
October 31, 2003.
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Study population, questionnaire and health diary
Given the Japanese retirement-age system, participants
between 18 and 65 yr old were included in the analysis.
Individuals who were hospitalized during the period in
which the health diary was completed or who did not
complete questions regarding the number of hours worked
were excluded from the analysis. Individuals who worked
less than 100 h per month were also excluded as it was
considered more likely that they had serious health
conditions. The baseline questionnaire included questions
covering hours worked per day, working days per month,
age, sex, height, weight, area of residence, cohabitation
with a family member, current health status, annual
household income, employment status, occupation and the
SF-8 Health Survey (SF-8). The health diary asked
participants about symptoms they may have experienced
and how they dealt with these symptoms. The questions
were: Did you have any pain or other symptoms that made
you uncomfortable today? If so, please write down the
specific symptoms. If you did experience symptoms, did
you (1) take over-the-counter (OTC) medication, (2) take
dietary supplements (e.g. vitamins, calcium preparations),
(3) visit a complementary and alternative medicines
(CAM) provider, such as one providing acupressure,
acupuncture or massage, (4) consult a physician or (5) visit
a hospital emergency room.
Hours worked, symptoms experienced and health resource
utilization
We divided hours worked per month into three groups:
(1) short work group, 100 to 200 h per month; (2) reference
group, 201 to 250 h per month; and (3) long work group,
above 250 h per month. We assessed symptoms
experienced by calculating the number of pains or
symptoms recorded in the health diary, and assessed health
resource utilization by calculating the number of physician
or emergency room visits, and instances of OTC
medication, dietary supplementation and CAM provider
visits. Participants who were not experiencing any
symptoms did not answer the questions regarding health
resource utilization.
Covariates
As there was no linear association between age and
the occurrence of symptoms, age was divided into three
categories: (1) 18 through 29 yr, (2) 30 through 49 yr and
(3) 50 through 65 yr. Area of residence was divided into
two categories according to population: (1) less than
100,000, and (2) 100,000 people or more. Based on the
average (6.00 million yen) and median (4.76 million yen)
household income for Japan in 2002, annual household
income was divided into three categories: (1) less than
3.00 million yen per year, (2) 3.00 to 6.99 million yen
per year and (3) 7.00 million yen per year and above.
Occupation was categorized as (1) employee and
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nonmanager, (2) employee and manager, and (3)
employer or professional/board member/ proprietor.
Body Mass Index (BMI) was divided into three
categories: (1) less than 18.5 kg/m2, (2) 18.5–25 kg/m2
and (3) over 25 kg/m2.
The SF-8 Health Survey (Medical Outcomes Trust,
Waltham, MA, USA) was used to measure health-related
quality of life (QOL)18). The SF-8 generates a health
profile consisting of eight scales and two summary
measures, a physical component summary (PCS) and a
mental component summary (MCS). A higher or lower
individual score indicates a better or worse health status
than the mean, respectively18). We included PCS and MCS
scores as continuous variables and divided the number of
diseases currently being treated into three categorical
variables: (1) none, (2) one and (3) two or more. The
number of symptoms reported in the health diary was
divided three categories: (1) one to four, (2) five to nine
and (3) more than ten.
Statistical methods
First, the association between hours worked and
symptoms experienced was calculated by rate ratio (RR)
and 95% confidence interval (CI) among all participants
using the negative binominal regression model. It
appropriates Poisson regression but is more appropriate
when overdispersion occurs when the variance is greater
than the mean and when the independence assumption
may be violated 19). We determined the adjusted RR (ARR)
by controlling for age, area of residence, cohabitation with
a family member, annual household income, occupation,
number of diseases currently being treated, SF-8 PCS and
MCS score and BMI. When an individual recorded more
than one symptom on the same day, we included all
symptoms in the calculation. Second, we used the
multivariable negative binominal regression model to
determine the association between hours worked and the
type of health resource utilized among those who reported
symptoms at least once in the health diary for that day.
When an individual used multiple health resources on the
same day, we included all of them in the calculation. In
the second analysis, we determined ARR controlled for
age, area of residence, cohabitation with a family
member, annual household income, occupation and
number of symptoms per month. Data preparation and
analysis were conducted using the SAS version 9.1
software (SAS Institute, Inc., Cary NC, USA), and a
two-tailed p-value of 0.05 was regarded as statistically
significant.

Results
Among 1,065 male participants, 810 reported being fulltime workers. Individuals aged over 65 yr (N=20), those
who worked less than 100 h per month (N=14), those who
did not complete the questions regarding the number of
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hours worked (N=9) or those who were hospitalized during
the study period (N=5) were excluded, leaving 762 men
available for analysis. Table 1 shows the characteristics of
the participants according to hours worked per month.
The mean number of hours worked was 228.3 h
[standard deviation (SD) 61.8 h, range 100–398 h], and
the median was 216.0 h for all participants. There were
82 individuals (11%) who worked more than 300 h per
month.
Symptoms experienced
Among the 762 participants, 598 individuals (78.5%)
reported symptoms at least once, and a total of 122 types
of symptoms were reported during the month in which the
health diary was completed. The mean number of times
per month symptoms were experienced was 8.41 (SD 11.4;
Table 1). Table 2 shows the symptoms that were reported
by more than 10% of participants.
Health resource utilization
Table 3 shows the number of health resources utilized
during the month in which the health diary was completed.
In each working hour group, OTC medication was the
most frequently used health resource. Participants in the
long work group utilized access to a physician, CAM
provider and OTC medications the least frequently and
dietary supplements and emergency room visits the most
frequently.
Association between hours worked and symptoms
experienced
Table 4 shows the association between hours worked
and symptoms experienced. There was no significant
difference in ARRs between the reference group and the
short or long work groups.
Association between hours worked and the type of health
resource utilized
Table 5 shows crude and adjusted RRs between working
hours and health resource utilization. The ARR for
physician visits, OTC medication use and dietary
supplement use differed significantly for the short and long
work groups when compared with the reference group.
Specifically, participants in the short work group visited
a physician significantly more often than individuals in
the reference group [ARR=1.77 (95% CI: 1.09 to 2.87)],
while there was no significant difference between the
reference and long work groups. Participants in the long
work group visited a CAM provider less often than
individuals in the reference group, although the difference
was not significant. Compared with the reference group,
OTC medication use was significantly lower in both the
short and long work groups [ARR=0.75 (95% CI: 0.57 to
0.97), ARR=0.73 (95% CI: 0.55 to 0.96), respectively],
indicating that the reference group showed a significant
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Table 1. Demographic and socioeconomic characteristics of the participants*
		
		
Characteristic
Age (yrs)
18–29
30–49
50–65
Population of area of residence
≥100,000
<100,000, Rural area
Cohabitation with family
Living alone
Other
Occupation
Employee
Employee, manager
Employer, specialist
Annual household income (million yen)
< 3.00
3.00–6.99
≥7.00
QOL score
PCS score (Mean, SD)
MCS score (Mean, SD)
BMI (kg/m2)
< 18.5
18.5–25.0
> 25.0
Number of diseases under treatment
None
One
Two or more
Number of symptoms per month
(Mean, SD)

All
participants
(n=762)
n (%)

100–200
(n=331)
n (%)

Hours worked/mo
201–250
(n=213)
n (%)

251+
(n=218)
n (%)

112 (15)
482 (63)
168 (22)

43 (13)
180 (54)
108 (33)

32 (15)
145 (68)
36 (17)

37 (17)
157 (72)
24 (11)

311 (41)
451 (59)

134 (40)
197 (60)

98 (46)
115 (54)

79 (36)
139 (64)

259 (34)
503 (66)

106 (32)
225 (68)

76 (36)
137 (64)

77 (35)
141 (65)

485 (64)
179 (23)
91 (12)

221 (67)
73 (22)
33 (10)

130 (61)
56 (26)
25 (12)

134 (61)
50 (23)
33 (15)

58 (8)
419 (55)
278 (36)

17 (5)
164 (50)
146 (44)

21 (10)
128 (60)
62 (29)

20 (9)
127 (58)
70 (32)

50.1 (6.1)
47.9 (6.7)

50.3 (6.1)
48.5 (6.4)

50.0 (6.4)
48.0 (6.8)

49.9 (5.9)
47.0 (7.0)

32 (4)
552 (72)
178 (23)

12 (4)
241 (73)
78 (24)

10 (5)
158 (74)
45 (21)

10 (5)
153 (70)
55 (25)

600
126
36
8.41

253
60
18
8.25

169
33
11
8.24

178
33
7
8.82

(79)
(17)
(5)
(11.4)

(76)
(18)
(5)
(10.7)

(79)
(15)
(5)
(12.7)

(82)
(15)
(3)
(11.1)

(762 participants, full-time male Japanese workers, 2003)
*QOL, quality of Life; PCS, physical component summary; MCS, mental component summary; BMI, Body Mass Index; and SD,
standard deviation.

positive rate ratio for OTC use.
Dietary supplement use in the long work group was
significantly higher than the reference group [ARR=3.48
(95% CI: 1.41 to 8.57)]. Among a total of six participants
who reported visiting an emergency room, four were from
the long work group, and one each was from the reference
and short work groups (Table 3). In summary, the short
work group showed the highest positive rate ratio for
physician visits, the reference group showed the highest
positive rate ratio for OTC use and the long work group
showed the highest positive rate ratio for dietary
supplement use.

Discussion
To our knowledge, this is the first study to investigate
the association between hours worked and the utilization
of various health resources, namely physician or
emergency room visits, OTC medication, dietary
supplements and CAM provider visits. Here, we showed
that there are numerous associations between the number
of hours worked and the type of health resource utilized
by full-time male workers. For example, we found that
OTC medication was the most frequent health resource
utilized for symptoms experienced by the participants in
this study. We also found that participants who worked
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Table 2. Symptoms reported in the health diary

Symptom

All
participants
(n=762)
n (%)

100–200
(n=331)
n (%)

Lower back pain/complaints
Headache
Weakness/fatigue
Neck pain/complaints
Sneezing/nasal obstruction
Throat pain/complaints
Cough
Acute upper respiratory inflammation

167
157
138
112
110
106
93
73

79
61
48
40
52
45
42
28

(22)
(21)
(18)
(15)
(14)
(14)
(12)
(10)

Hours worked/mo
201–250
(n=213)
n (%)

(25)
(19)
(15)
(13)
(17)
(14)
(13)
(9)

54
37
33
33
21
25
22
22

(25)
(17)
(15)
(15)
(10)
(12)
(10)
(10)

251+
(n=218)
n (%)
34
59
57
39
37
36
29
23

(16)
(27)
(26)
(18)
(17)
(17)
(13)
(11)

(762 participants, full–time male Japanese workers, 2003)

Table 3. Types of health resources utilized per month*

Type of health
resource

Mean number of health resources utilized/month (SD)
Participants who
Hours worked/mo
reported symptoms
100–200
201–250
251+
(n=598)
(n=257)
(n=160)
(n=181)

Physician visits
CAM provider visits
OTC medication use
Dietary supplement use
Emergency room visits†

0.44
0.14
3.01
1.24
6

(1.35)
(1.03)
(4.53)
(4.62)
(1.0)

0.59
0.16
2.84
1.15
1

(1.42)
(0.92)
(4.06)
(4.43)
(0.3)

0.38
0.13
3.73
1.13
1

(1.67)
(0.60)
(5.34)
(4.94)
(0.4)

0.28
0.13
2.63
1.45
4

(0.82)
(1.42)
(4.34)
(4.61)
(1.3)

(762 participants, Japanese full-time workers, 2003)
* SD, standard deviation; CI, confidence interval; OTC, over the counter; CAM, complementary and alternative medicine.
† Emergency room visits are shown as the number of visits and percentage.

Table 4. Rate ratios and 95% confidence intervals for associations between hours worked and symptoms experienced*
Crude
(95% CI)

Hours worked/mo

RR

100–200
201–250
251+

1.00 (0.79–1.26)
0.988
(ref)			
1.07 (0.83–1.38)
0.602

p-value

RR
1.05
(ref)
1.15

Adjusted†
(95% CI)

p-value

(0.83–1.33)

0.714

(0.89–1.48)

0.280

(762 participants, full-time male Japanese workers, 2003)
* RR, rate ratio; and CI, confidence interval. †Adjusted by negative binominal regression for age, area of residence,
cohabitation with family, occupation, annual household income, number of diseases being treated, quality of life scores at
baseline and Body Mass Index.

100 to 200 h per month had significantly higher rates of
physician visits than those who worked more than 200
hours per month. Further, participants who worked 201
to 250 h per month had significantly higher rates of OTC
medication use than those who work shorter or longer
hours. Moreover, participants who worked more than 250
h per month had significantly higher rates of dietary
supplement use and visited emergency rooms more often

than those who work 250 h or less per month.
Association between hours worked and health resource
utilization
For full-time male workers who experienced symptoms,
the number of hours worked influenced the health resource
they utilized. We speculated that an increase in the number
of hours worked may act as a barrier20) to accessing certain
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Table 5. Rate ratios and 95% confidence intervals for associations between hours worked and health resource utilization*
Hours
worked /mo

Physician visits
RR (95% CI)
p-value

Health resource
CAM provider visits
OTC medication use
RR (95% CI)
p-value
RR (95% CI)
p-value

Dietary supplement use
RR (95% CI)
p-value

Crude
100–200
201–250
251+

1.54 (0.95 to 2.52) 0.084
(ref)			
0.74 (0.42 to 1.30) 0.291

1.25 (0.36 to 4.31) 0.729
(ref)			
1.06 (0.28 to 4.07) 0.932

0.76 (0.57 to 1.02) 0.070
(ref)			
0.71 (0.51 to 0.97) 0.033

1.02 (0.47 to 2.25) 0.954
(ref)
1.29 (0.55 to 3.02) 0.544

Adjusted†
100–200
201–250
251+

1.77 (1.09 to 2.87) 0.021
(ref)			
1.11 (0.64 to 1.93) 0.720

0.97 (0.30 to 3.17) 0.959
(ref)			
0.46 (0.11 to 1.89) 0.281

0.75 (0.58 to 0.97) 0.029
(ref)			
0.73 (0.55 to 0.96) 0.022

1.35 (0.55 to 3.30) 0.516
(ref)
3.48 (1.41 to 8.57) 0.007

(598 participants who had one or more symptoms per month, full-time male Japanese workers, 2003)
* RR, rate ratio; CI, confidence interval; OTC, over the counter; and CAM, complementary and alternative medicine. † Adjusted for age, area of
residence, cohabitation with family, occupation, annual household income, and number of symptoms per month by negative binominal regression.

health resources and that certain resources would be
preferred or avoided according to the number of hours
worked. Visiting a physician or CAM provider is time
consuming in terms of such things as the time required to
make the reservation and for travel, waiting and the
consultation itself. Our results are consistent with those
of a previous study that showed an inverse association
between the number of hours worked and the number of
physician visits20).
With regard to OTC medication and dietary supplement
use, given that most OTC medications are only available
at pharmacies, whereas dietary supplements are available
at supermarkets or over the Internet, longer working hours
may act as a greater barrier to accessing OTC medication
than dietary supplements. The results of this study show
that workers choose to utilize health resources that require
fewer hours as their number of hours worked per month
increases. This may increase the risk of health problems
for those working longer hours, with some studies
suggesting the possibility of delays in the diagnosis of
serious conditions owing to the masking by OTC
medications of symptoms of severe disease21, 22). Further,
misuse, adverse reactions and interactions relating to the
use of OTC medication and dietary supplements have been
reported22–24). We therefore consider it important to
provide appropriate education on the safe and effective
use of OTC medication and dietary supplements, in
particular targeting workers who may be experiencing
symptoms and taking OTC medication or dietary
supplements rather than visiting a physician due to their
long working hours25).
Interestingly, participants who worked the longest hours
made the most visits to emergency rooms. Although we
did not determine the relative risk for emergency room
visits due to the small size of the study population, long
working hours may keep symptomatic employees from

accessing appropriate health resources and result in more
serious conditions that ultimately require emergency room
visits. If correct, this may highlight that longer working
hours can act as a barrier to accessing appropriate health
resources, and may be a cause of concern to workers.
Even in the case of non-life-threatening symptoms such
as migraine or fatigue, these conditions contribute to a loss
of productivity26) and a reduction in QOL that can lead to
other more serious conditions such as depression27, 28).
Longer working hours leading to reduced health resource
utilization can therefore affect productivity and long-term
health conditions. Future longitudinal studies are required
to determine whether different patterns of health resource
utilization relate to health risk, QOL and productivity in
full-time workers.
Association between hours worked and symptoms
experienced
We did not find any significant association between
hours worked and the number of symptoms experienced.
A number of reasons for this can be considered. First, we
excluded people who worked less than 100 h per month
on the basis that preexisting chronic health problems may
have prevented them from working longer4). A previous
study7) reported a U-shaped association between hours
worked and the risk of acute myocardial infarction, with
the authors speculating that shorter working hours may
indicate a premorbid condition, which therefore explains
the association between shorter working hours and a higher
risk of myocardial infarction. In our study population,
people who worked less than 100 h per month had
approximately twice the number of diseases currently
being treated (mean 0.57, SD 0.76) and symptoms per
month (mean 19.4, SD 14.6) than those who worked more
than 100 h. However, the number of diseases under
treatment did not differ among the three groups who
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worked more than 100 h (chi-square test, data not shown).
Quality of life score (PCS) at baseline also showed no
difference among these groups.
In addition, the mean number of hours worked by the
participants in our study was longer than that of Japanese
workers in 2002 (9.88 vs. 7.16 h per day, respectively)29).
The health conditions of the participants in our study may
therefore not represent those of the broader Japanese
working population as there may be a “healthy worker
effect,” with the participants in this study being in better
health on average and therefore able to work longer hours.
Second, as the aim of this study was to inquire into the
comprehensive health status and pattern of health resource
utilization among full-time male Japanese workers, we did
not limit the symptoms for analysis. The possible healthy
worker effect and variety of symptoms analyzed in our
study are therefore likely to lead to conservative estimates
of the associations found.
Strengths and limitations
One strength of this study was that health diaries provide
immediate and continuous records of the daily symptoms
and health resource utilization of participants, and
therefore the risk of recall bias was minimized.
There were also several limitations to this study. First,
although the demographic characteristics of the subjects
were similar to those obtained in the Japanese national
census, the participation rate in our study was low, and we
therefore cannot rule out the possibility of selection bias.
Second, we did not include several variables that may be
risk factors affecting the health status of workers and
health resource utilization, such as the number of hours
slept, alcohol consumption, smoking status, and jobrelated stress. We assume that these factors may affect the
more conservative results regarding the association
between hours worked and health status or physician visits.
However, given the small number of studies on the impact
of these factors on health resource utilization, the
implications of this study have to be considered carefully.
Finally, given that the study duration was one month, we
are unable to address the long-term influence of health
resource utilization or health status on full-time male
Japanese workers.

Conclusion
The findings in this study indicate that there are
numerous associations between the number of hours
worked and the type of health resource utilized by
symptomatic workers. The results showed that the more
hours worked, the more time constraints influenced the
health resource utilization choices of workers. This
suggests that the impact on industrial health may be
substantial if long working hours keep symptomatic
workers away from appropriate health resources and in
turn result in a poorer health status. More attention should

therefore be paid to the patterns of health resource
utilization among workers and the influence of this on
long-term health status. Companies should also encourage
employees to reduce the number of hours worked and
should help them secure access to appropriate health
resources by allowing greater flexibility in working
conditions.
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