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The physiological responses following stress are different in individual or personality. We performed this study to
clarify gender differences in influences of noise stress on physiological factors. 70 healthy subjects, which was divided
man (n=30) and woman (n=40) groups, were exposed to 85 decibels of excavator noise for 15 minutes. Cardiac factors
such as heart rate (HR), systolic and diastolic blood pressures (SBP and DBP, respectively), and heart rate-systolic
pressure product (RPP) were determined. Transcranial Doppler ultrasound (TCD) was used to measure mean blood flow
velocity (Vm), pulsatility index (PI), and resistance index (RI) in the middle, anterior and posterior cerebral arteries
(MCA, ACA and PCA, respectively) before and during noise exposure. Cortisol level and hematological variables were
also measured before (baseline) and immediately after the end of noise exposure. In the both groups HR, SBP, and RPP
significantly decreased during noise exposure (P<0.05) but not significantly different between two groups (P>0.05).
Vms of three cerebral arteries in man group decreased, whereas Vm of PCA in woman group fell during noise exposure
(P<0.05). Vm, PI and RI in MCA and ACA during noise exposure were low in man group compared with woman
group (P<0.05). Vi of PCA was low, whereas PI and RI of PCA were high in man group compared with woman
group during noise exposure (P<0.05). Total leukocyte and red blood cell (RBC) counts slightly decreased during noise
exposure but not significant (7>0.05). Levels in hematological variables decreased but not significant changed following
noise exposure. Decreased rate of total leukocyte in man group was higher (P<0.05). Cortisol levels in the both groups
decreased immediately after the end of noise exposure, while the decreased rate in man group was greater than that in
woman group (P<0.05). These findings indicate that a transient exposure to experimental excavator noise may cause
decreased changes in cardiac factors, cerebral hemodynamics and cortisol levels and the changes may be greater in men
than in women.
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Table 1. Demographic characteristics of man and woman groups

. Group
Variable
Man Woman
Sample size n=30 n=40
Age (year) 245%2.6 222+%13
Height (cm) 173.0t4.0 161.52£3.9"
Weight (kg) 68.117.4 54.8+6.0"

Data are expressed as mean * SD (standard deviation)
, P<0.05 (compared with man group)
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1980; Villa et al., 1980; Singh et al., 1982; Softowa et al., 1983;
Stanghellin et al., 1983; Eggertsen, 1984; Ray et al., 1984; Linden,
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Baker et al., 1993; Garcia and Garcia, 1993; Zhao et al., 1993;
Deyanov et al., 1995; Saha et al., 1996; Emdad, 1997; Hobbsland,
1997; Kotseva, 1997; Lasticov, 1998; Marciniak et al., 1999).
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Fig. 1. The transcranial Doppler examination of all vessels except the basilar and vertebral arteries is best conducted in a quiet environ-
ment with the patient supine as illustrated in (A). Turning to the lateral position with the head supported on a pillow will permit insonation
of the basilar and vertebral arteries. The anatomy of the circle of Willis and direction of the ultrasound beam are shown in (B). ACA =
anterior cerebral artery; MCA = middle cerebral artery; PCA = posterior cercbral artery; BA = basilary artery; VA = vertebral artery.
Selection of individual vessels for insonation is achieved by changing the depth of insonation throught the temporal window (inserts a, b, ¢).
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Table 2. Comparison of man group to woman group on the changes of the cardiac factors following noise exposure

Group Man vs Woman
Period
Variable Baseline Noise-5m Noise-15m
HR (beats/min) 66.419.3 vs 68.2110.9 64.418.6 v 65.219.6" 63.7917.9vs 64.217.8"
(%) 100 vs 100 97.1" vs 95.6 96.1" vs 94.2
SBP (mmHg) 122.018.9 vs 106.8£10.9" 118.5£7.6" vs 103.6+8.6 117.748.5" vs 103.7£9.9
(%) 100 vs 100 97.1 vs97.0 96.5 vs 97.1
DBP (mmHg) 74.8110.1 vs 69.317.6" 72.5£10.4 vs 69.117.57 72.619.6 vs 68.518.01
(%) 100 vs 100 96.9 vs 99.6 97.0 vs 98.9
RPP (value) ~ 8242311094.6 vs 7330.8%11746.3"  7667.4%1150.7 vs 6751 2+1367.27  7764.1£1199.7, vs 6685.9+1231.3"
(%) 100 vs 100 93.0" vs 92.1 94.2" v§ 91.2"

Data are expressed as mean+ SD

", P<0.05 (compared with baseline), T, P<0.05; ™, P<0.01 (compared with man group)

Abbreviation: Baseline, before noise exposure; Noise-5m, 5 min after noise exposure; Noise-15, 15 min after noise exposure; HR, heart
rate; SBP, systolic blood pressure; DBP, diastolic blood pressure; RPP, heart rate-SBP product

Table 3. Comparison of man group to woman group on the changes of the hemodynamics in the middle cerebral artery following noise
exposure

Group Man vs Woman
Period
. Baseline Noise-5 m Noise-15m
Variable
Vi (cmsec) (%) 71.2+14.2 vs 80.5+15.4 67.5:?:14.9: vs 80.7%15.6" 70.3%£15.3 vs 78.6+13.47
° 100 vs 100 94.8" vs 10037 98.6 vs 97.6
PI (value) (%) 0.69%0.1 vs 0.69+0.1 0.63 iO.l: vs 0.6520.1" 0.65%0.1 " vs 0.67£0.1
° 100 vs 100 91.3" vs 94.2°" 942" vs97.1°f
RI (value) (%) 0.5140.1 vs 0.51+0.1 0.48+0.1" vs 0.4820.0" 0.49%0.1 vs 0.50£0.0
o 100 vs 100 94.1% vs 94.1 96.1 vs 98,07

Data are expressed as mean+ SD

*, P<0.05 (compared with baseline), T, P<0.05 (compared with man group)

Abbreviation: Vm, mean cerebral blood flow velocity; PI, pulsatility index in the cerebral blood flow velocity; RI, resistance index in the
cerebral blood flow velocity
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Table 4. Comparison of man group to woman group on the changes of the hemodynamics in the anterior cerebral artery following noise

exposure
Group Man vs Woman
Period
. Baseline Noise-5 m Noise-15 m
Variable .
Vin (em/sec) (%) 40.6+11.6 vs 45.0£15.9 384£112vs45.1£143" 38.5£11.1 vs43.8+14.0°f
® 100 vs 100 94.7" vs 10017 949" vs 97.4"
PI (value) (%) 0.7240.1 vs 0.6940.1 0.65i0.1: vs 0.67+0.17 0.691“0.1: vs 0.68+0.1
o 100 vs 100 90.3"vs 97.17 95.8" vs 98.6"
RI (value) (%) 0.514+0.1 vs 0.51+0.0 048+0.1" vs 0.500.1 0.5010.1 vs 0.50£0.0
o 100 vs 100 94.1" vs 98.01 98.0 vs 98.0

Data are expressed as mean T SD
, P<0.05 (compared with baseline), T, P<0.05 (compared with man group)

Table 5. Comparison of man group to woman group on the changes of the hemodynamics in the posterior cerebral artery

Group Man vs Woman
Period
. Baseline Noise-5 m Noise-15m
Variable
Vim (cmsed) (%) 35.7430.5 vs 34.8+8.3 29.6i7.5: vs33.1+7.37 28,44i7.53: vs 33.2148.58"
cmisec) (7o 100 vs 100 829" vs 95.11 79.6" vs 95.3"
PI (value) (%) 0.66£0.1 vs 0.68+0.1 0.6520.1 vs 0.6220.1°" 0.68+0.1" vs 0.67+0.1
vaue) 7o 100 vs 100 98.5vs 91.2°f 103.0" vs 98.5"
RI (value) (%) 0.48+0.1 vs 0.49£0.1 0.48+0.1 vs 0.4620.1" O.SOiO.l**Vs 0.48%0.1""
(value) (% 100 vs 100 100 vs 93.9'F 104.2" vs 98.01

Data are expressed as mean T tSD
, P<0.05 (compared with baseline), T, P<0.05 (compared with man group)

Table 6. Comparison of man group to woman group on the changes of the hemodynamics in the posterior cerebral artery

Group Man vs Woman
Period . .
Variable Baseline Noise-15m
3 55+1.1vs5.6+14 52+1.0vs5.5%1.4
T-WBC (<10°7u) (%) 100 vs 100 93.5 vs97.2"
Neutrophil (%) 60.5+6.3 vs 63.5£9.8 60.845.7 vs 62.149.8
Lymphocyte (%) 29.91+6.2 vs 27.5£9.2 31.94+5.4 vs 30.31£9.8
Monocyte (%o) 9.61+3.5vs9.1+£5.0 7.312.5vs 7.814.4
p 47404 vs 42+047 4.640.3 vs 4.0+0.4
RBC (<107/uD) (%) 100 vs 100 98.5 vs 95.9°F
5 302.4+41.8 vs 291.0+64.5 293.9+45.2 vs 277.6180.0
Platelet (<10°/ul) (%) 100 vs 100 97.2vs95.4"
Hematocrit (%) 41.1£4.1 vs 35.4%3.5" 40.742.0 vs 34.0+3.47
) 1.4+0.1vs 1.2£01° 1.3£0.1 vs 1.140.17
Hemoglobin (g/t) (%) 100 vs 100 95.0vs 94.8

= gAto] A %
93.5%°]31 X 7

Data are expressed as mean = SD

* P<0.05 (compared with baseline), T, P<0.05 (compared with man group)
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Fig. 2. Comparison between man and woman groups on the
changed rate in cortisol concentration following noise exposure.
Decreased rate in woman group was lower than that in man group
(*, P<0.05 compared with man group).
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