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The purpose of this study was to determine the risk factors for coronary heart disease (CHD) in 2297 bus drivers and
skilled workers from the Taipei Municipal Bus Administrative Bureau. Data for this study were compiled from the
medical records of annual physical examinations for bus drivers and skilled workers conducted at Taipei Municipal
Chronic Disease Hospital during the period from July 1998 to June 1999. The results showed that, after adjustment for
age, hypertension rates for bus drivers (56.0%, 986=1361) were significantly greater than for skilled workers (30.6%,
164=536). All age groups demonstrated a similar difference. Significant differences were also noted in body mass index,
serum cholesterol, serum triglyceride and ischemic heart disease between bus drivers and skilled workers. Among bus
drivers, the prevalence of obesity was 9.6%, hypercholesterolemia 34.0%, hypertriglyceridemia 69.4% and ischemic
heart disease 1.7%. By contrast, among skilled workers, the prevalence of obesity was only 4.6%, hypercholesterolemia
29.9%, hypertriglyceridemia 30.6% and ischemic heart disease 0.9%. These findings suggest that exposure to the
occupation of driving a bus may carry an increased risk of CHD and that drivers who develop signs of cardiovascular
illness should be transferred to non-driving occupations within the company. Public Health (2001) 115, 261–264.
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Introduction

The health hazards of bus drivers are well known.1,2

Numerous studies performed in various countries on cor-
onary heart disease (CHD) and urban bus driving over the
past few decades have shown an increased risk of devel-
oping CHD. In the 1960s, Morris et al3 performed a five-
year prospective follow-up of 667 bus drivers and bus
conductors in London, and found that the incidence of
CHD among bus drivers was 1.8 times that of bus con-
ductors. Netterstrom et al4 in a prospective study of 1396
urban bus drivers in Copenhagen, found a standardized
mortality ratio for CHD of 144 in urban bus drivers and a
standardized morbidity ratio of 139 for a first episode of
myocardial infarction compared to the general population
of Copenhagen. Paradis et al,5 took a historical cohort of
Montreal bus drivers, compared them to the general popu-
lation of greater Montreal and found only a small and non-
significant excess of ischemic heart disease mortality in the
bus drivers as a whole; however, a significant increase was
found in a subgroup of drivers with less than 30 y of
employment. These findings are supported by a recent
Swedish study,1 which compared data from an 11.8-y
prospective follow up of Gothenburg bus drivers with
data prospectively gathered from men in other occupations

during the same period, and found that the excess risk of
CHD among middle-aged bus and tram drivers occurred
independently of standard risk-factor status.
The possible increased health risk associated with urban

bus driving is of importance not only to the health and
safety of drivers in urban transit systems, but to the vast
public which uses and interacts with these systems. How-
ever, studies published over the past two decades on the
health of urban bus drivers have received relatively less
attention in developing countries. Whether a consistent
pattern of increased risk of CHD among urban bus drivers,
when compared to employees from other occupational
groups, is also present in the Taiwanese population remains
unclear. This case control study sought to determine
whether bus drivers in Taipei are at increased risk of
CHD compared with skilled workers in the same company,
and to identify the factors responsible for any increased risk
of CHD.

Subjects and methods

The study population included all bus drivers and skilled
workers who were employed full-time by the Taipei Muni-
cipal Bus Administrative Bureau (TMBAB). Bus drivers
and skilled workers who underwent an annual physical
examination during the period of July 1998 to June 1999
were eligible for recruitment into the study population. A
total of 2297 bus drivers and skilled workers, representing
over 96% of the target population, were examined. Data
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analysis was restricted to male drivers and skilled workers
because of the small number of female drivers.
In the analysis, subjects were divided into hypertensive

or normotensive groups. We chose to use blood pressure as
a dichotomous rather than a continuous variable because of
the number of individuals using antihypertensive medica-
tion in both the study and comparison populations. Hyper-
tension was defined as: (1) systolic blood pressure greater
than or equal to 140mmHg; or (2) diastolic blood pressure
greater than or equal to 90mmHg; or (3) current use
of antihypertensive medication. These cut-off points for
this definition were chosen according to the guidelines
recommended by the National Institute of Health (NIH).6

All measurements were taken by senior nurses who were
unaware of the study hypothesis. At the screening exam-
ination, blood pressure was measured after five minutes rest
with the subjects seated. Measurements were taken on the
right arm using a standard mercury manometer. Overweight
may be defined as a body mass index (BMI) between 25
and 30, obesity may be defined by a BMI above 30
according to recommendations of the WHO.7 Hyper-
cholesterolemia and hypertriglyceridemia were defined as
� 200mg=dl and � 130mg=dl respectively according to
standard laboratory procedures.
In the analysis, the bus drivers and the skilled workers

were divided into six five-year age groups (30 – 34, 35 – 39,
40 – 44, 45 – 49, 50 – 54, 55 – 59). These age groups were
chosen becaused they include the entire age range of bus
drivers in the study population. Age-specific hypertension
rates for bus drivers were calculated and compared with
rates calculated for the skilled workers. A likelihood ratio
test producing a chi-square statistic was used for testing the
difference in risk factors (BMI, hypertension, cholesterol,
triglyceride and EKG) between the bus drivers and the
skilled workers.

Results

The number of bus drivers and skilled workers in each age
group is shown in Table 1. A total of 1761 bus drivers and
536 skilled workers had sufficient data for inclusion in the
analysis. The hypertension rates for the bus drivers and the
skilled workers are shown in Table 2.
The hypertension rate for bus drivers was significantly

greater than for skilled workers. Chi-square test was used to
examine the difference in hypertension prevalence between
bus drivers and skilled workers. This difference was statis-
tically significant at the 0.05 level or less when controlling
for age. However, there were to be striking differences in
the level of this significance with age, with the greatest
differences in the 30 – 34 y age group.
Table 3 compares the risk factors for CHD in bus drivers

with those in skilled workers. Significant differences were
noted in BMI, serum cholesterol, serum triglyceride and
ischemic heart disease. Among bus drivers, the prevalence
of obesity was 9.6%, hypercholesterolemia 34.0%, hyper-

triglyceridemia 69.4% and ischemic heart disease 1.7%. By
contrast, among skilled workers, the prevalence of obesity
was only 4.6%, hypercholesterolemia 29.9%, hypertrigly-
ceridemia 30.6% and ischemic heart disease 0.9%.

Discussion

The present study has described the cross-sectional findings
for coronary heart disease risk factors based on data
gathered from the records of annual medical examinations
for bus drivers and skilled workers conducted at Taipei
Municipal Chronic Disease Hospital from July 1998 to
June 1999. The results showed a higher prevalence of CHD
risk factors in bus drivers, including increased prevalence
of high blood pressure, obesity, ischemic heart disease and
elevated serum cholesterol and triglycerides. These findings
are in agreement with those reported by Hartvig and
Midttun,8 from a controlled cohort study which compared
CHD risk factors among bus drivers and industrial workers
in Norway, and found that bus drivers had higher mean
values of serum cholesterol, serum triglycerides, systolic
and diastolic blood pressure.
Studies in occupational health have traditionally demon-

strated the relationship between physical and chemical
hazards of the occupational environment and specific dis-
ease outcomes, especially cancer of various sites. More
recently, there has been increased interest in occupational
differences in coronary heart disease. The reasons for the

Table 1 Number (and percentage) of bus drivers and skilled
workers in each age group

Bus driver Skilled worker
Age group

(y) n (%) n (%)

30 – 34 27 (1.5) 19 (3.5)
35 – 39 156 (8.9) 81 (15.1)
40 – 44 344 (19.5) 143 (26.7)
45 – 49 560 (31.8) 119 (22.2)
50 – 54 458 (26.0) 90 (16.8)
55 – 59 216 (12.3) 84 (15.7)
Total 1761 (100.0) 536 (100.0)

Table 2 Prevalence rates of hypertension by age group

Age group Bus driver Skilled worker Chi-square
(y) % % for P-value

30 – 34 48.1 (13=27) 21.1 (4=19) < 0.01
35 – 39 43.6 (68=156) 19.8 (16=81) < 0.01
40 – 44 51.7 (178=344) 23.8 (34=143) < 0.01
45 – 49 55.7 (312=560) 37.0 (44=119) < 0.05
50 – 54 58.3 (267=458) 36.7 (33=90) < 0.05
55 – 59 68.5 (148=216) 39.3 (33=84) < 0.05
Total 56.0 (986=1761) 30.6 (164=536) < 0.05
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impact of occupation on coronary heart disease incidence
are not well established. One possibility is that psycholo-
gical or social aspects of the occupation may be involved.
During the past several decades, evidence has accumulated
regarding the role of psychosocial factors in CHD.9,10 For
example, individuals who work long hours or have more
than one job11,12 may be at increased risk for CHD. Like-
wise, individuals in jobs characterized by overload or
excess demands show increased incidence of CHD.13 An
intriguing conceptualization of findings in this area,
advanced by Karasek,14 is that jobs which involve exces-
sive psychological or physical workload, and which do not
provide adequate resources for dealing with this workload,
lead to increased psychological and physical strain, and to a
subsequent increased risk of disease.
The occupation of driving a bus in a modern urban

transit system particularly exemplifies this pattern. This
occupation is characterized by a high level of pressure to
perform a complex task under a rigid time schedule, in
conjunction with a high level of responsibility for passen-
gers and equipment, and a low level of control or discretion
over how this task is conducted.15 In addition, driving a bus
differs from other occupations along a variety of dimen-
sions, including the level of physical activity, the potential
for disruption in diet and sleep habits, and exposure to
various elements of the physical environment such as
carbon monoxide, lead and noise. These factors may also
contribute to the increased health risks experienced by bus
drivers.16,17

Possible confounding factors related both to occupation
and to risk factors (blood pressure, serum lipid, BMI) in
this study include most major demographic factors such as
age and socio-economic class. We controlled for age by
using age-specific comparisons for blood pressure. Social
and economic factors were not directly controlled; how-

ever, income was not considered a confounding factor since
the bus drivers had the same median income as skilled
workers in the company. In addition, selection factors
which operate on groups of employed individuals contri-
bute to the ‘healthy worker effect’ in which individuals
who are employed will probably be in better health and
have lower disease rates than individuals who are not
employed.18 We controlled for this effect by choosing
employed individuals from the same company.

Conclusions

The evidence presented here shows that bus drivers in
Taipei have rates of obesity, hypertension, hypercholester-
olemia, hypertriglycerolemia and ischemic heart disease
which are significantly higher than comparable groups of
skilled workers.
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