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requires that they are fully aware of the merits of
chemotherapy. Our results suggest that some patients
may not be getting what they want.

We thank Amanda Budak for helping with the survey, Robert
Nease for helping with its design, Gary Thomas, George Geils,
Robert Wall, and David Ellison for the use of their surgeries, and
the patients. The views expressed in this paper are not necessar-
ily those of the Department of Veterans Affairs or the United
States government.
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Working hours as a risk factor for acute myocardial
infarction in Japan: case-control study
Shigeru Sokejima, Sadanobu Kagamimori

Abstract
Objective: To clarify the extent to which working
hours affect the risk of acute myocardial infarction,
independent of established risk factors and
occupational conditions.
Design: Case-control study.
Setting: University and general hospitals and routine
medical examinations at workplaces in Japan.
Subjects: Cases were 195 men aged 30-69 years
admitted to hospital with acute myocardial infarction
during 1990-3. Controls were 331 men matched at
group level for age and occupation who were judged
to be free of coronary heart diseases at routine
medical examinations in the workplace.
Main outcome measures: Odds ratios for myocardial
infarction in relation to previous mean daily working
hours in a month and changes in mean working
hours during previous year.
Results: Compared with men with mean working
hours of > 7-9 hours, the odds ratio of acute
myocardial infarction (adjusted for age and

occupation) for men with working hours of > 11
hours was 2.44 (95% confidence interval 1.26 to 4.73)
and for men with working hours of <7 hours was
3.07 (1.77 to 5.32). Compared with men who
experienced an increase of <1 hour in mean working
hours, the adjusted odds ratio of myocardial infarction
for men who experienced an increase of > 3 hours
was 2.53 (1.34 to 4.77). No appreciable change was
observed when odds ratios were adjusted for
established and psychosocial risk factors for
myocardial infarction.
Conclusion: There was a U shaped relation between
the mean working hours and the risk of acute
myocardial infarction. There also seemed to be a
trend for the risk of infarction to increase with greater
increases in mean working hours.

Introduction
The occurrence of disease that may relate to working
hours is an important consideration in Japan, where
working hours have been unusually long.1 Uehata has

Key messages

x The median survival of patients with metastatic
non-small cell lung cancer is improved by about
3 months with the addition of chemotherapy

x Lung cancer patients who had had
chemotherapy were interviewed in this study to
learn about their treatment preferences with a
range of survival benefits

x Several patients would choose chemotherapy
for a survival benefit of as little as 1 week, while
others would not choose chemotherapy even
when offered a survival benefit of 24 months

x Most patients would not choose chemotherapy
for its likely survival benefit of 3 months, but
would if it improved quality of life

x Some patients with lung cancer may not be
getting the treatment they would choose were
they fully informed
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reported that two thirds of 203 victims of sudden death
who were under occupational stresses were working
more than 60 hours a week.2 No analytical studies,
however, have examined whether long working hours
and changes in working hours influence the occur-
rence of such cases, including those of acute
myocardial infarction.

Compared with other countries, Japan has low lev-
els of morbidity and mortality from acute myocardial
infarction.3–5 Immigration studies have suggested that
established risk factors cannot sufficiently explain the
marked differences.6 In addition, the age adjusted mor-
tality of acute myocardial infarction has decreased in
the past two decades in Japan, while the serum lipid
profile has deteriorated.7–9 This finding might correlate
with changes in working hours during this period.1

Psychosocial aspects of working conditions that are
thought to contribute to acute myocardial infarction in
Europe and America have not been found to increase
the risk of infarction in Japanese populations.10 11

Working hours per se, a simple and universal condition
across all workers, might independently contribute to
acute myocardial infarction.

In Japan the lifetime employment system has been
generally adopted for most occupations. In this system
there is a tendency toward short term fluctuations in
work demand that are adjusted for largely by monthly
changes in the working hours of each worker. The sen-
sitivity of working hours to boom and recession is thus
much higher in Japan than in Britain and the United
States. Because there is a definite seasonality in
economic activity, working hours also change during
the year.

The general aim of this study was to clarify the
extent to which working hours might affect the risk of
acute myocardial infarction. We examined the hypoth-
esis that number of working hours and changes in
working hours are involved in the onset of myocardial
infarction independently of established risk factors and
psychosocial factors relating to occupation and
employment grade that are suspected to increase the
risk of infarction.12–14

Subjects and methods
In a pilot study, in which we recruited 125 cases with
acute myocardial infarction and 125 controls individu-
ally matched for age and occupation, we found a
significant relation between working hours and risk of
myocardial infarction.

In the present study, we recruited 199 male patients
who had been admitted to three university hospitals
and one general hospital between November 1990 and
November 1993 for a first attack of acute myocardial
infarction. The diagnosis was confirmed and was
defined as typical chest pain lasting at least 20 minutes,
an electrocardiogram showing ST elevation of at least
2 mm in two or more contiguous leads with
subsequent evolution of the typical electrocardio-
graphic changes, and diagnostic enzyme changes. We
had to remove two patients, classified as agricultural
workers, from the study because we found no control
subjects for that occupation. In addition, we removed
one patient because we could find no control with
matching age. Another subject was found to have a his-
tory of cerebrovascular stroke and was therefore also

removed from the study. Consequently, 195 patients
(98%) were included in the study.

For controls, we recruited 339 male workers free of
coronary heart disease who were matched to the cases
for age (within three years) and occupation. These men
were selected at routine medical examinations
conducted at their workplace. In Japan, under the
Medical Service Law, each worker receives an annual
medical examination, including an electrocardiogram
and measurement of blood pressure, serum total chol-
esterol concentration, urinary glucose concentration,
body weight, and height. Therefore, these men were
well informed of their health status, including risk fac-
tors for cardiovascular diseases. We used their occupa-
tional categories, defined in the Japanese census of
1990 (table 1), for matching.15 We sent these men ques-
tionnaires (see below) and obtained 332 complete
responses. One of these 332 subjects was found to have
a history of angina pectoris and was therefore removed
from the study. Consequently, 331 subjects (98%) were
included in the control group.

Questionnaire
All the subjects completed a self administered
questionnaire about their working hours and psycho-
social working conditions, cases being given the
questionnaire before their discharge from hospital.
The cases were asked for their mean working hours per
day, excluding holidays and days of rest, for each of the
two months preceding their acute myocardial infarc-
tion and for each of the months with the shortest and
longest mean daily working hours for the year before
their infarction. The controls were asked about
working hours for the months before their recruitment
to the study. In Japan each worker is given a table of
salary details every month and is informed of the
number of days he or she is going to work, including
the overtime hours. It was therefore easy for the
subjects to recall the number of hours they had worked
in earlier months. From these results we calculated the
degree to which mean working hours had changed.

The subjects were asked about psychosocial condi-
tions in the month before their infarction (or
recruitment to the study). We asked for the proportion
of their working hours that were spent in sedentary
work.16 17 To assess the subjects’ emotional state,18 we
used the “burnout measure” developed by Pines
(presented at the National Conference on Burnout in
the Human Services, Philadelphia, November 1981).
This measure, which has been well validated in Japan, is
composed of 21 questions about the frequency of posi-
tive and negative feelings. We used the score derived
from the responses to define burnout and borderline
states.

We recorded established risk factors for acute myo-
cardial infarction: history of hypertension, hypercho-
lesterolaemia, diabetes mellitus (including impaired
glucose tolerance), and smoking habits. These were
assessed during the cases’ hospitalisation or during the
controls’ medical check up in their workplace.14 To cal-
culate body mass index,19 we also recorded body weight
and height, which were measured at the hospital or at
the most recent medical check up.
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Statistical analysis
We assessed associations between premorbid variables
and the risk of acute myocardial infarction by
conditional logistic regression,20 which was performed
by the PHREG procedure in the SAS statistical
package.21 For this analysis, we used occupational
categories (see table 1) to separate the subjects into
matched sets. Age was used as a continuous variable for
adjustment because it was matched within three years
between cases and controls. Established risk factors for
myocardial infarction and psychosocial working condi-
tions were assessed as categorical indicator variables
(table 1). We used analyses of variance and covariance
to compare the mean working hours (adjusted for age
and occupation), and the changes in working hours
during the months before myocardial infarction, of the
case and control groups. Conditional logistic
regression analysis was used to assess crude associa-
tions between mean working hours and the risk of
acute myocardial infarction.

We then grouped the data on mean working hours,
and changes in hours, into four categories (see table 3).
Further conditional logistic regression analysis was
used to examine whether crude associations were con-
founded by established risk factors for myocardial inf-
arction (hypertension, hypercholesterolaemia,
diabetes, body mass index, and smoking habits) or psy-
chosocial aspects of work (amount of sedentary work
and burnout index). Variables were selected for
inclusion in the models on the basis of biological and
psychosocial plausibility and evidence of confounding.
The SAS statistical package was used for the analysis.

Results
Background characteristics
The mean ages of the 195 cases and 331 controls were
55.50 years (SD 8.40, range 30-69) and 54.41 years
(8.26, 31-72) respectively. Table 1 shows their
background characteristics. Each of the established risk
factors for acute myocardial infarction was associated
with an increased risk of infarction, while the
psychosocial aspects of working conditions were not
associated.

Working hours
Table 2 shows the mean working hours of the study
groups during the months before infarction. The
results for the two groups were not significantly differ-
ent, except that the shortest mean daily working hours
for a single month was significantly less for the cases.
The two groups had significantly different changes in
mean daily working hours between two months, except
for the change between the month before the
infarction and the month with the longest mean work-
ing hours.

Table 3 shows the results of conditional logistic
regression analyses after we grouped the data on
working hours into four categories. For the month
before the myocardial infarction, both a long mean
working day ( > 11 hours) and a short working day (<7
hours) were associated with a significantly increased
risk of infarction compared with working > 7-9 hours
(odds ratios 2.44 (95% confidence interval 1.26 to 4.73)
and 3.07 (1.77 to 5.32) respectively) (see figure).
Adjustment for established risk factors and psychoso-

cial conditions did not appreciably change these asso-
ciations (table 3).

For the month with the shortest mean daily
working hours, a short working day (<6 hours) was
associated with an increased risk of infarction
compared with working > 6-8 hours (odds ratio 2.71
(1.60 to 4.60)). Adjustment for established and

Table 1 Background characteristics of 195 Japanese men with acute myocardial
infarction and 331 controls matched for age and occupation, and odds ratios for
infarction in relation to established risk factors and psychosocial conditions

No (%) of subjects

Cases
(n=195)

Controls
(n=331)

Odds ratio*
(95% CI)

Occupation†

Managers and officials 100 (51) 169 (51) NA

Professional and technical 29 (15) 46 (14) NA

Clerical and related 23 (12) 31 (9) NA

Sales 9 (5) 10 (3) NA

Crafts, production process, construction, and labouring 23 (12) 61 (18) NA

Transport and communications 5 (3) 9 (3) NA

Services 5 (3) 3 (1) NA

Emergency services 1 (1) 2 (1) NA

Biomedical history

Hypertension 97 (50) 71 (21) 3.64 (2.45 to 5.42)

Hypercholesterolaemia 90 (46) 71 (21) 3.16 (2.14 to 4.66)

Diabetes 50 (26) 40 (12) 2.38 (1.50 to 3.79)

Smokers:

Never 27 (14) 78 (24) 1.00

Former 47 (24) 98 (30) 1.36 (0.77 to 2.40)

Current 121 (62) 155 (47) 2.34 (1.41 to 3.87)

Body mass index (kg/m2):

<19.7 9 (5) 31 (9) 0.64 (0.29 to 1.42)

19.8-24.2 98 (50) 185 (56) 1.00

24.3-26.4 54 (28) 77 (23) 1.34 (0.89 to 2.14)

>26.5 34 (17) 38 (11) 1.37 (1.05 to 1.79)

Psychosocial conditions

Amount of work of sedentary nature(%):

<24 70 (36) 125 (38) 1.00

25-50 41 (21) 67 (20) 1.03 (0.60 to 1.75)

51-75 36 (18) 77 (23) 0.77 (0.45 to 1.32)

>76 48 (25) 62 (19) 1.27 (0.75 to 2.14)

Burnout index:

Normal 143 (73) 253 (76) 1.00

Borderline 41 (21) 61 (18) 1.26 (0.80 to 1.97)

Burnout 11 (6) 17 (5) 1.31 (0.59 to 2.90)

*Adjusted for age and occupation categories by conditional logistic regression.
†Occupation categories classified in 1990 Japanese census.
NA=Not applicable.

Table 2 Mean daily working hours of 195 Japanese men with acute myocardial
infarction and 331 controls matched for age and occupation during the two months
before infarction and in the months with the shortest and longest mean working hours
in the year before infarction, and changes in mean daily working hours between each
pair of months

Mean (SE) working hours

Cases
(n=195)

Controls
(n=331) P value

Mean daily working hours during a month*

A: Last month before infarction 9.13 (0.22) 9.24 (0.21) 0.53

B: Month before last 8.95 (0.23) 9.27 (0.21) 0.084

C: Month with shortest mean working hours 7.45 (0.21) 8.17 (0.19) 0.0001

D: Month with longest mean working hours 10.03 (0.28) 10.26 (0.26) 0.31

Change in mean daily working hours

A−B 0.18 (0.11) −0.03 (0.10) 0.018

A−C 1.68 (0.18) 1.08 (0.17) 0.0001

A−D −0.90 (0.20) −1.02 (0.19) 0.48

D−C 2.58 (0.26) 2.09 (0.25) 0.022

*Adjusted for age and occupation categories by using analysis of covariance.
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potential risk factors did not appreciably change the
associations. There was a significant trend in the odds
ratios decreasing with increasing mean working hours
(P = 0.01 for odds ratios adjusted for age and
occupation, P = 0.02 for multiple logistic odds ratios).

The figure shows the association between risk of
myocardial infarction and the increase in mean
working hours from the month with the shortest mean
daily working hours to the month before the
infarction. The odds ratio of infarction for men who
experienced an increase of > 3 hours was 2.59
(1.30-5.17) compared with men whose hours increased
by <1 hour. Adjustment for established risk factors for
myocardial infarction did not appreciably change these
associations (table 3). Moreover, there was a significant
trend in the odds ratios increasing with greater
increase in mean working hours (P = 0.0007 for odds
ratios adjusted for age and occupation, P = 0.002 for
multiple logistic odds ratios).

Discussion
This study is the first we know of to establish a relation
between the mean working hours of employees and
their risk of acute myocardial infarction, although we
limited our data to non-fatal infarction. The risk of inf-
arction was increased not only by unusually long work-
ing hours but also by shorter than average hours. Thus,
a U shaped relation existed between mean working
hours and risk of acute myocardial infarction. Because
of this non-linearity, the mean working hours of the
patient group was not different from that of the control
group. There was also a trend for the risk of infarction
to increase with greater increases in mean working
hours from the month with the shortest mean working
hours to the month before infarction.

Explanations of results
A possible biological explanation for long working
hours eliciting an acute myocardial infarction might be
changes in the activity of the autonomic nervous
system. Work induced tension that increases sympa-
thetic nerve activity increases blood pressure. Blood
pressure is increased in both normotensive and hyper-
tensive subjects while working—the longer the working
hours, the higher the daily mean blood pressure.22 23 In
addition, reduced activity of the parasympathetic nerv-
ous system increases the risk of coronary heart
disease.24 25 It has been suggested that parasympathetic
nerve activity is decreased by weak stressors that do not
increase sympathetic nerve activity.26 Even if the
stressors encountered while working are weak,
coronary risk could be increased by attenuated vagal
tone. Recent epidemiological investigations of varia-
tions in heart rate have revealed a relation between
increased sympathetic tone and long commuting time
or extensive overtime.27 Smoking increases sympa-
thetic nerve activity and decreases parasympathetic
nerve activity.28 29 The percentage of Japanese men who
smoke is as high as 54%.7 For non-smokers and former
smokers, environmental smoke at the workplace might
contribute to an increased risk of myocardial
infarction.30 31

Short mean working hours before the onset of
myocardial infarction might indicate the presence of a
premorbid condition, including preclinical ischaemic
heart diseases. The increased risk of acute myocardial
infarction in one man with short mean working hours
was partially explained by established biomedical risk
factors. However, mean working hours might also be
shortened by unemployment, and Morris suggested
that losing employment increases the risk of myocar-
dial infarction.32 If this relation between unemploy-
ment and myocardial infarction is valid, then short
mean working hours might not have been a marker of
a premorbid condition but rather a causal factor in
some cases. Too few working hours might lead to dete-
rioration in lifestyle.

The risk of infarction increased with greater
increases in mean working hours from the month with
the shortest mean working hours to the month before
infarction. Changes in mean working hours could
affect the circadian rhythm of autonomic nerve activity,
and failure of the autonomic nervous system to adapt
adequately to such a change might be associated with
increased risk of myocardial infarction. Our results

Table 3 Categorisation of working hours of 195 Japanese men with acute myocardial
infarction and 331 controls matched for age and occupation, and odds ratios for
infarction in relation to working hours

No (%) of subjects Odds ratio (95% CI)

Mean daily working
hours

Cases
(n=195)

Controls
(n=331) Crude* Multiple logistic†

In last month before infarction

<7.00 45 (23) 32 (10) 3.07 (1.77 to 5.32) 2.83 (1.52 to 5.28)

7.01-9.00 80 (41) 182 (55) 1.00 1.00

9.01-11.00 46 (24) 96 (29) 1.06 (0.68 to 1.67) 0.96 (0.58 to 1.60)

>11.01 24 (12) 21 (6) 2.44 (1.26 to 4.73) 2.94 (1.39 to 6.25)

In month with shortest mean working hours

<6.00 46 (24) 31 (9) 2.71 (1.60 to 4.60) 2.59 (1.44 to 4.69)

6.01-8.00 96 (49) 195 (59) 1.00 1.00

8.01-9.00 32 (16) 59 (18) 1.08 (0.65 to 1.81) 1.03 (0.59 to 1.83)

>9.01 21 (11) 46 (14) 0.89 (0.49 to 1.61) 0.93 (0.48 to 1.78)

Increase from month with shortest hours to month before infarction

<1.00 121 (62) 244 (74) 1.00 1.00

1.01-2.00 30 (15) 50 (15) 1.28 (0.77 to 2.13) 1.33 (0.75 to 2.37)

2.01-3.00 18 (9) 17 (5) 2.24 (1.11 to 4.55) 2.38 (1.08 to 5.26)

>3.01 26 (13) 20 (6) 2.53 (1.34 to 4.77) 2.49 (1.24 to 4.99)

*Adjusted for age and occupation categories classified in 1990 Japanese census.
†Adjusted for age, occupation category, hypertension, hypercholesterolaemia, diabetes, body mass index,
smoking habits, proportion of sedentary work, and burnout index.
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before the event
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show that the increase in mean working hours within
the year preceding acute myocardial infarction
contributed significantly to acute myocardial infarc-
tion. Previous studies of working hours have focused
on rapid increases in hours over a short time. Our
results indicate the necessity to pay attention to long
term changes in working hours.

Strengths and limitations of study
Working conditions change according to employees’
sex, age, and occupation. We matched these variables
between patient and control groups. Therefore, there is
little likelihood that considerable biases about working
arrangements exist between them. Because recalling
working hours by month was largely based on
objective tables of salary details, recall bias should not
be a problem in our study.

However, the recall bias between patients and con-
trols is difficult to assess. It is possible that, after an
acute myocardial infarction, a patient may negatively
misinterpret his memories of his state of mind before
the infarction. On the other hand, negative feelings
may actually have been induced before a myocardial
infarction. We found no significant differences between
patient and control groups in psychosocial variables
(such as burnout index and proportion of work of a
sedentary nature) other than working hours. There-
fore, it is unlikely that a psychological bias was respon-
sible for our findings. Selection bias is also an
improbable explanation for our results. Control
subjects were matched with case subjects with respect
to occupation and were recruited from many facilities
so as not to represent a biased population. Our analy-
ses adjusted for established and occupational risk
factors for myocardial infarction. Residual confound-
ing factors leading away from the null hypothesis are
unlikely given the direction of the change in the odds
ratio estimated with first univariate and then multivari-
ate analyses.

In our subjects there was a considerable prepon-
derance of managers and officials relative to manual
workers. Of our patient group, 51% were managers
and officials and 12% were manual workers, whereas
the percentages among employed people aged 50-59
years in Japan as a whole are 11% and 38% respectively
(Japanese national census, 1990). There may be two
possible reasons for this phenomenon. The first is that
the populations that used the hospitals from which the
patients in this study were recruited were biased in
socioeconomic status. The second is that there were
more patients in the class of managers and officials
than in the class of manual workers. The second
consideration has not been proved but has been
hypothesised in Japan, although it differs from the
results of the Whitehall II study.15 A comparative study
between Britain and Japan is in progress.

Conclusions
We conclude that there was a U shaped relation
between the mean monthly working hours of our sub-
jects and their risk of acute myocardial infarction. In
addition, there seemed to be a trend for the risk of
acute myocardial infarction to increase with greater
increases in working hours. Further study is necessary
to clarify the mechanism for the U shaped association

and its influence on the low morbidity and mortality
from acute myocardial infarction in Japan.
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As seen on TV: observational study of cardiopulmonary
resuscitation in British television medical dramas
P N Gordon, S Williamson, P G Lawler

Abstract
Objective: To determine the frequency and accuracy
with which cardiopulmonary resuscitation is
portrayed in British television medical dramas.
Design: Observational study.
Subjects: 64 episodes of three major British television
medical dramas: Casualty, Cardiac Arrest, and Medics.
Main outcome measures: Frequency of
cardiopulmonary resuscitation shown on television;
age, sex, and diagnosis of the patients undergoing
resuscitation; rate of survival through resuscitation.
Results: Overall 52 patients had a cardiorespiratory
arrest on screen and 3 had a respiratory arrest alone,
all the arrests occurring in 40 of the 64 episodes. Of
the 52 patients having cardiorespiratory arrest, 32
(62%) underwent an attempt at cardiopulmonary
resuscitation; 8 attempts were successful. All 3 of the
patients having respiratory arrests alone received
ventilatory support and survived. On 48% of
occasions, victims of cardiac arrest seemed to be less
than 35 years old.
Conclusions: Cardiorespiratory resuscitation is often
depicted in British television medical dramas. Patients
portrayed receiving resuscitation are likely to be in a
younger age group than in real life. Though the
reasons for resuscitation are more varied and more
often associated with trauma than in reality, the
overall success rate is nevertheless realistic.
Widespread overoptimism of patients for survival
after resuscitation cannot necessarily be blamed on
British television medical dramas.

Introduction
Since Kouwenhoven’s original description of modern
cardiopulmonary resuscitation1 and the obvious early
successes of the technique,2 resuscitation has become
increasingly commonplace in hospitals and the
community. The advent of prompt resuscitation and
the ready availability of intensive care has produced
moral dilemmas about the appropriateness of resusci-
tation in some patients and in some situations. Until
recently it has been common hospital practice for most
end of life decisions that concern resuscitation or the
institution of intensive care in hospital patients to be
taken by the clinicians in charge of the individual’s
care.3 4 In recent years there has been a move towards
more open discussion about end of life decisions with
patients and their families, often in advance prepara-
tion for critical illness and with a view to making living
wills or advance directives.

It has been recognised that patients, their relatives,
and the doctors and nurses responsible for their care
often have an unrealistically optimistic impression of
the effectiveness of resuscitation.5–7 Furthermore it has
been shown that patients’ perception of the likelihood
of success of resuscitation has a strong effect on their
desire for resuscitation or intensive care in the event of
their own critical illness.8 9 The public’s knowledge of
complex medical issues such as resuscitation is becom-
ing increasingly sophisticated, and the factors influenc-
ing this knowledge are many and varied. Information
may come from personal experience or from external
sources, including life support training programmes,
newspaper and magazine journalism, and television
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