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Changes in Cerebral Hemodynamics and Sympathetic System During a
Combination of Subway Noise with Mental Activity
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Subway environments such as crowd, passenger's gab, or subway-generated mechanical noise may become a potential
stressor. The present study was sought to determine whether subway noise with or without mental activity affects cerebral
hemodynamics and sympathetic system. Fifty-four healthy volunteers were divided group I which underwent subway
noise (n=24) and group II which underwent a combined mental activity (mental arithmetic) with subway noise (n=30).
Sympathetic factors such as heart rate (HR), blood pressure (BP) and heart rate-systolic pressure product (RPP), and
mean blood flow velocity in the middle cerebral artery (MCAV) were measured before (baseline), during and after the
noise-exposure. Systolic and diastolic blood pressure, HR and RPP significantly increased in group II (P<0.05) but not
in group I during the noise-exposure. Peak-MCAYV, diastolic-MCAYV and mean-MCAYV in the both groups were elevated
during the noise-exposure (P<0.05) and the increased ratios in group IT were greater than those in group L. These results
suggest that a combined mental activity with subway noise may be a stressor which affects cerebral hemodynamics and

sympathetic system.
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Fig. 1. Diagram of the area (dotted line) where Doppler signals
from intracranial arteries were obtained. The zygomatic arch is
indicated (Aaslid et al., 1982).
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Table 1. Demographic characteristics of group I and II

. Group

Variable
1 I

Sample size n=24 n=30
Gender (M:F) 10:14 12:18
Age (year) 24711250 22.291+1.37
Height (cm) 170.621£4.04 171.52+3.96
Weight (kg) 67.2118.44 68.10+7.74
TUS (min) 32.40+29.63 35.78+31.05

Data were expressed as mean =+ standard deviation (SD)
Abbreviation: M, male; F, female; TUS, time using subway in a
day

Table 2. Change in sympathetic nerve system following stress task

Group I vs 1
Variable
Period HR (beat/min) SBP (mmHg) DBP (mmHg) RPP

Baseline 78.70+6.40 111.80£11.60 67.4016.80 8,798.6611,426.44

vs 77.5818.01 vs 111.07£10.72 vs 68.63+£8.49 vs 8,616.81+1,471.03

S.05m 79.41£6.46_ 115.82+ 10.02: 70.15+8.41 9,197.27£1,605.68_
‘ vs 89.58+8.20"" vs 116.851+12.10 vs 72.7819.14 vs 10,449.90+1,507.25"
Slm 78.46%5.71 115.8148.04" . 69.4618.93 9,086.45+1,589.20,
vs 88.40+9.26" vs 118.15%£11.42 vs 71.54+8.36 vs 10,444.46+1,723.08"F

S2m 76.73%5.00 112.10£8.82 66.294+7.70 8,601.43£1340.20_
vs 87.56+10.12" vs 117.58%10.35" vs 70.1019.817 vs 10,295.30+1,771.94°F

S5 m 76.00+7.25 110.50£7.20, 65.95+7.06 8,398.08£1,395.20_
vs 94.70310.03" vs 115.8249.68" vs 71.16£9.37 vs 10,968.15+1,637.01"7

S10m 78.58+8.16, 109.0+£6.96 65.5916.68 8,565.22%1,309.74,
vs 87.10£8.67F vs 116.50£12.63" vs 69.60%10.60 vs 10,147.15+1,805.60"

S15m 78.44:£7.03 109.81£6.11 _ 65.17+£7.86 8,613.50%1,531.37,
vs 102.7349.56" vs 115.45+£13.20" vs 70.35+10.247 vs 11,860.18+1,869.48"

$20m 79.10£8.60 109.01+840 65.06+6.39 8,622.69%1,563.50,
vs 87.171£9.41™ vs 114.41413.12"7 vs 71.151+8.98" vs 9,973.1241,630.72"1

$30m 76.92+8.97 115.50+8.16 64.2015.78 8,845.80£1,479.19,
, vs 90.62+7.30" vs 114.39£14.09 vs 70.1048.137 vs 10,366.02+1,706.49°

E20m 80.18+5.69 110.80£6.60 66.4416.08 8,883.9411,523.60

vs 74.70+6.93" vs 110.0517.45 vs 66.97+7.65 vs 8,220.74+1,441.18

Data were expressed as mean + SD

*, P<0.05 (compared to baseline); ¥, P<0.05 (compared to group I)

Abbrev1at10n HR, heart rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; RPP, heart rate-SBP product; S-0.5m, 0.5 min

of stress exposure; E-20 m, 20 min after the end of stress task
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Table 3. Change in cerebral hemodynamics following stress task

Group I Vs II
Variable
Period P-MCAYV (cnv/sec) D-MCAYV (cmv/sec) M-MCAYV (cm/sec)

Baseline 123.00+29.34 55.75%6.10 88.50%15.08
vs 118.00124.92 vs 51.7145.36 vs 84.86114.43

$05m 130.50£28.70_ 57.25%7.03, 95.51+18.96
' vs 131.02430.64 vs 57.43£6.92 vs 94.14+19.71

S1m 131.25+25.63, 60.76£5.46, 96.50120.08"
vs 132.30+27.71 vs 59.60£7.90 vs 95.29119.70

S2m 129.50+23.38 59.25+7.48, 94.25+18.69,
vs 134.22428.97 vs 62.00%8.15 vs 97.57+18.14

$5m 133.51429.06" 58.24+7.69 95.30£17.35,
vs 130.57+30.14 vs 59.43£8.07 Vs 95.57+21.47

$10m 130.52427.70, 61.27+8.81° 9525+19.72,
vs132.561+32.50 vs 59.40£6.37 vs 94.71+18.90

S15m 135.03£31.17, 63.50+9.52" 97.52+21.55"
vs 135.00133.40 vs 61.03£7.94 vs 100.40+22.56

S20m 128.5625.08_ 60.30+7.06" 94.50+17.06,
vs 134.15+31.46™F vs 61.43+6.68 vs 97.14120.01

$30m 130.25+27.08, 60.75+6.07 95.25+19.43
vs 133.80%29.50 vs 60.4017.21 vs 95.57£19.57
118.50£23.17 50.5245.63" 84.50+13.53

E-20m

vs 113.21+21.04"

vs 44.14+5.02" vs 82.10£12.68

Data were expressed as mean = SD

, P<0.05 (compared to baseline); , P<0.05 (compared to group I).

Abbrev1at10n P-MCAV, peak blood flow velocity in the middle cerebral artery (MCA); D-MCAV, diastolic blood flow velocity in the

MCA; M-MCAY, mean blood flow velocity in the MCA
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