The Influence of Taxi Driving on Cardiovascular
Function and the Prediction of Incidence of
Ischemic Heart Disease in Taxi Drivers
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Table 1. Cardiovascular and autonomic nerve functions among taxi drivers (TX) (n=12) and controls

(CN) (n=6) in a working day (mean+S.EM.)

Morning  Afternoon Evening Night Next Morning
*:
Systolic blood pressure  TX 127.6+4.9 128.5£4.7 132.6 1:4.4 133.17144.8  130.7 +5.0
mmHg  CN 135.6+7.0 137.8+6.1 134.5 +4.0 124.1 1+4.0 1349 468
Kok
Diastolic blood pressure ~ TX  87.2:43.9 85.4%8.2 92.21144.7 94.11143.7 9.4 1448
mmHg  CN  87.6+3.7 88.3t4.9 87.1 +4.8 79.2114+4.1  86.2 +57
Heart cate /min  TX 80.222.9 BLI*2.7 7541124 T75.411%2.9 791 4.4
CN  77.4+2.1 78.2%2.5 74.7 £2.3 70.71142.3  76.8 +3.9
ov oo TX 3.19%£0.55 3.13£0.40 3.9111%0.54 4.55!1£0.67 3.50 =0.95
Rox ° CN  3.62+0.52 3.80£0.58 4.24 |+0.67 4.9411+0.70 3.81 =0.56
Adrenals " TX  0.74+0.12 0.780.10 0.84%+£0.12  0.54 140,16
naime - sg/hr CN  0.58+0.23 0.6540.20 0.49 +0.19  0.34 1+0.16
Noradrenali " TX  4.1340.49 3.9940.43 4.83 1+0.61 3.82 =0.38
cradrenafine ug/hr CN  4.67+0.33 4.78+0.39 4.42 £0.35 4,08 1+0.41
17-hydroxycorticosteroid  TX  0.360.05 0.35+0.05 0.24 +0.03  0.23 1+0.05
mg/hr  CN  0.44+0.08 0.43-0.09 0.31 +0.06  0.20110.09

#, The values of adrenaline, noradrenaline and 17-hydroxycorticosteroid in the next morning are
those in sleeping hours from midnight to next morning.

CVz-g, coefficient of variation of R-R interval

Significant difference level between the taxi drivers and the controls by Student t-test **, P<0.01
Significant difference level from the value in the morning by paired sample t-test I, P<0.05; 11,

P<0.01
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Table2. Changes in cardiovascular and autonomic nerve functions
of the taxi drivers and the controls from morning to night

(mean+S.E.M.)

Sample Taxi drivers Controls

Systolic blood pressure mmHg 5.5%%+2.0 —11.5+3.0
Diastolic blood pressure mmHg 6.0%x11.4 —8.4+0.8
Heart rate /min —4.8 *2.1 —6.7x1.4
CVgr % 1.36 +0.21 1.3240.15
Adrenaline pg/hr 0.10%%+0.09 —0.09+0.11
Noradrenaline ug/hr 0.70%++0.19 —0.25%0.29

17-hydroxycorticosteroid mg/hr

—0.12 £0.04 —0.10£0.06

CViog, coefficient of variation of R-R interval
Significant difference level between taxi drivers and controls by

Student t-test *x, P<0.01
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Table 3. Postexercise ECG changes and cardiovascular risk factors in taxi

drivers and controls

Sample Taxi drivers Controls

Number 258(100%) 144(100%)
Master’s “near ischemic” in postexercise ECG 30(11.6%) ** 50 3.5%)
Master’s “ischemic” in postexercise ECG 14( 5.4%) 7C 4.9%)
Obvious ischemic change in rest ECG 7C2.7%) 5( 3.5%)
Obesity index = 120% 64(24.89%) %* 15(10.4%)

Total serum cholesterol = 220 mg/dl

Smoking habit = 20 cigarettes per day

Sake drinking habit = 360ml per day
Hypertension

Glycosuria

Age = 50

88(34.09%) **
169(65.7%)
93(35.9%)

30(20.8%)
82(57.0%)
45(31.5%)

47(18.2%) 24(16.8%)
23( 9.0%) 13( 9.0%)

50(19.4%) 57(39.6% ) %%

Significant difference level between taxi drivers and controls by x?*-test **,

P<0.01

Table 4. Statistical association matrix of parameters related to ischemic heart disease in the

combined group of taxi drivers and controls

1 2 4 5 8 7 8 9 10
1 Postexercise ECG change *ok *
2 Blood pressure *k % Kk *
3 Smoking habit * — ¥k
4 Total serum cholesterol *k * *k
5 Alcohol drinking habit — ok — ok
6 Taxi driver or not * * * x — %
7 Observation period * — k%
8 Glycosuria — ok
9 Obesity index * *¥ *
10 Age —k —ok

Significant level of association by x *test * P<0.05; **, P<0.01
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Table 5. Incidence and its rates of ischemic heart disease in taxi drivers and controls
Independent variable #1 H#2(%) #3 T 4 RR
Total 390 284(72.8) 2294 21 9.2
Taxi drivers 251 167(66.5) 1362 17(12.5) 2.91%
Controls 139 117(84.2)1! 932 4C 4.3 1.00
Hypertension 66  47(71.2 385 9(23.4) 6.69 1 #H5
Borderline hypertension 84 61(72.8) 482  7(14.5) 4.14 15.27%«
Normal 240 176(73.3) 1427  5( 3.5 1.00
Postexercise ECG ischemic change 21 14(66.7) 112 2(17.9) 2.75 1 46

near ischemic change 34  24(70.6) 181 6(33.1) 5.09 J4.20%
nonischemic change 335 246(73.4) 2001 13( 8.5) 1.00
Total serum cholesterol =220mg/dl 111  70(63.1) 556 10(18.0) 2.86%
<220mg/dl 279 214(76.7)!1 1738 11( 6.3) 1.00
Obesity index =120% 75 48(64.0) 386 6(15.5) 1.96
<120% 315 236(74.9) | 1908 15( 7.9) 1.00.
Smoking habit =20cigarettes/day 245 174(71.8) 1379 15(10.9) 1.65
None or <20/day 145 110(75.9) 915 6( 6.6) 1.00
Sake drinking =360ml/day 134 102(76.1) 827 6(7.3) 0.72
habit None or <360ml/day 256 182(71.1) 1467 15(10.2) 1.00
Observat Ly =9 years 190 1710 17¢ 9.9) 1.46
servation period  s< . <9 year 94 584 4 6.8) 1.00
50—59 years of age 101 59(58.4) 395  4(10.1) 1.12
40—49 years of age 289 225(77.9)!1 1899 17C 9.0) 1.00
Glycosuria 35 25(7T1.9 223 2( 9.0 0.98
Nonglycosuria 355 259(73.0) 2071 19C 9.2) 1.00

#1, number of subjects in this prospective study
#2(%), number of subjects observed for more than 3 years (percent. of #1)

1#3, observed person-years

#4, incidence of ischemic heart disease (rate per 1000 person-year)

RR, relative risk of ischemic heart disease
#5, relative risk of ischemic heart disease in hypertension and borderline hypertension

group

#6, relative risk of ischemic heart disease in ischemic and near ischemic group
Significant difference level between the groups with and without each risk factor by

x *-test !, P<0.05; !!, P<0.01

Significant level of relative risk by x*test *, P<0.05; *»*, P<(0.01
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Table 6. Quantification theory type I on parameters related to ischemic heart disease in the
taxi drivers group and the combined group of taxi drivers group and the combined group of

taxi drivers and controls

1
Combined group

Rank Range P.C.C.

Sample

Independent variable

Rank Range P.CC.

2 3
Combined group Taxi drivers

Rank Range P.C.C.

Postexercise ECG change 1 0.156 0.178 2 0.161 0.208%
Blood pressure 2 0.140 0.222# 1 0.167 0.246+ 1 0.168 0.265%
Smoking habit 3 0.067 0.127 2 0.070 0.130 5 0.053 0.087
Total serum cholesterol 4 0.063 0.107 3 0.061 0.102 4 0.070 0.110
Alcohol drinking habit 5 —0.060 —0.112 5 —0.056 0.103 3 —=0.071 0.116
Taxi driver or not 6 0.043 0.083 4 0.057 0.108

Observation period 7 0.041 0.070 [} 0.046 0.077 8 0.023 0.036
Glycosuria 8 0.027 0.030 8 0.024 0.021 9 0.024 0.023
Obesity index 9 0.019 0.027 9 0.018 0.028 7 0.040 0.056
Age 10 0.012 0.018 7 0.024 0.034 6 0.052 0.066
Apparent error rate 17.7% 19.6% 24.0%

P.C.C., Partial correlation coefficient

Significant level of P.C.C. *, P<0.05; %, P<0.01

Table 7. Relative risks(RR) of ischemic heart disease in taxi
drivers when adjusted by confounding factors

Confounding

factor 2 Age

3 Blood pressure
4 Smoking habit
5 Total serum cholesterol
6 Alcohol drinking habit

7 Glycosuria
8 Obesity index

1 Observation period

00 ~3 O U S W DN

9 Postexercise ECG change

Adjusted RR 1.99
Value of yx? 1.77

2.42 2.83 2.91
2.89 4.15% 4.50%

Significant level of x? * P<0.05
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Abstract

The present study was performed to examine the influence of taxi driving on cardiovascular func-
tion and to examine the incidence and risk factors of ischemic heart disease in Japanese taxi drivers.
The dynamic changes of cardiovascular function were assessed among 12 taxi drivers and 6 office
workers as the control, during one working day. At night the heart rate of the taxi drivers and the con-
trols significantly decreased compared with the morning. The coefficients of variation of the R-R
interval of both groups also significantly increased at night compared with the morning. In the taxi
drivers group, the systolic and diastolic blood pressure and the urinary excretion of adrenaline and
noradrenaline significantly increased at night compared with the morning, however, in the control
group they decreased at night. The differences between the two groups were significant. Two hun-
dred and fifty one taxi drivers age 40-59, who showed no evidence of ischemic changes at rest, have
been ovserved for 9 years since 1979. A hundred and thirty nine controls have also been ovserved for
9 years, under the same conditions, since 1981. The study population reached 1,362 person-year in
the taxi drivers and 932 person-year in the control, 17 taxi drivers and 4 controls developed an
ischemic heart disease. The incidence of the disease in 1,000 person-year in the taxi drivers (12.5)
was significantly higher than the controls (4.3). The relative risk was 2.95 (P<0.05) and the age-
adjusted relative risk was 2.83 (P<0.05). If further adjusted by blood pressure, total cholesterol level,
smoking habits, alcohol drinking habits, obesity index and the presence of urine glucose, the adjusted
relative risk lowered to 2.42. With multivariate analysis, high blood pressure, smoking habits, high
total cholesterol and taxi driving positively correlated with the disease in this order of importance.
These findings confirmed that taxi drivers in Japan have a high incidence of ischemic heart disease.
The increase in blood pressure, through parasympathetic stimulation along with sympathetic arousal
caused by going against the biological rhythm, with night driving, must have a very important influ-
ence on the cardiovascular function and must be a risk factor, thus increasing the incidence of
ischemic heart disease in taxi drivers.
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