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ABSTRACT

According to the conventional studies on the noise and cardiovascular effect, railway noise is bet-

ter associated with hypertension and adverse cardiovascular events than road traffic noise. But the

underlying mechanisms remain unclear. We investigated the hypothesis that exposure to acute railway

noise would the unfavorable effect of cardiovascular and autonomic system in healthy young subjects.

Using a randomized, sham-controlled cross-over design, ten subjects were assigned to receive either

an exposure to high speed train noise (84 dB) for 30 minutes or a control condition (non noise),

separated by two days. Blood pressure, heart rate, augmentation index and heart rate variability as

indices of cardiovascular and autonomic system function were measured at baseline, during, and re-

covery from two trials. The results show that exposure to acute railway noise significantly increased

diastolic blood pressure and augmentation index, which may cause of adverse cardiovascular effects.
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Table 1 General characteristics of subjects

Subject | Age Sex Iizﬁl)lt V\Eiigg)ht Bo?zdemxass

1 23 M 173 67 22.39
2 25 M 168 68 24.09
3 23 M 163 54 20.32
4 26 M 173 76 25.39
5 20 M 192 73 19.80
6 25 F 160 53 20.70
7 23 F 165 50 18.37
8 24 F 167 55 19.72
9 37 M 170 71 24.2
10 21 F 160 56 21.88

Ave. | 24.7 169.1 62.3 21.69

SD. 4.69 9.31 9.62 2.31
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Fig. 2 Measurement method
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Table 2 Summary of experimental results

Control Noise
Index Base R Base S
(Ave) | (Ave) | (Ave) | (Ave) | (Ave)
SBP 1110.15(105.95(106.53 | 110.70{ 111.88 | 110.22
(mmHg)
DBP 15655 16738 [69.19 | 69.80 | 71.50
(mmHg)
ASBP 10735 19248 [93.04 | 99.53 | 9832
(mmHg)
ADBP 155 96 | 68.63 | 69.68 | 7337 | 72.82
(mmHg)
HR 16805 | 67.92 [67.69 | 69.00 | 71.48
(bpm)
Aix
o | 757|658 | 607 | 835 | 748
Aix75
oo | 448 | 356 | 282 | 596 | 524

Table 3 Results of autonomic nervous system

Base Stimulus | Recovery
(Ave) (Ave) (Ave)
Sympathetic 0.69 0.57 0.56
(noise)
Sympathetic 0.75 0.60 0.52
(control)
Vagal 0.19 0.20 0.16
(noise)
Vagal
(control) 0.09 0.17 0.17
Sympathetic
-vagal balance 6.43 5.11 6.29
(noise)
Sympathetic
-vagal balance 9.71 6.85 5.62
(control)
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Table 4 Result of subjective evaluation at noise stim-

ulus
Section Score(Ave.)
S1 6.4
S2 6.6
S3 6.7
S4 6.5
S5 6.7
S6 6
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Fig. 3 Graphs of blood pressure and heart rate
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Fig. 4 Graphs of augmentation index
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