FRABHWEHESEAF L B2 BT
Effects of Environmental Noise Exposure on Ambulatory Blood
Pressure in Healthy Adults
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Abstract

Epidemiological studies have demonstrated that environmental noise exposure is
associated with hypertension in the middle-age population, but such effect in the young
subpopulation is unclear. This panel study aimed to investigate effects of environmental
noise exposure on 24-hour ambulatory blood pressure in healthy adults. We recruited 48
volunteers (28 male and 20 female) from a university in Taiwan. We simultaneously
measured individual noise exposure and personal ambulatory blood pressure during the
24-hour period. Linear mixed-effects regression models were used to estimate effects of
noise exposure on ambulatory systolic blood pressure (SBP) and diastolic blood pressure
(DBP) during different periods by adjusting some confounders collected from
self-administrated questionnaires. The total subjects (56.69 + 16.59 dBA; mean * standard
deviation) had significantly higher mean values of SBP, DBP and noise exposure during
the daytime than those measured during the nighttime. The male group (56.54 + 16.30
dBA) had significant increases in daytime SBP and nighttime SBP than the female group
(56.88 £ 16.96 dBA). There were no significant gender-specific differences in the mean
values of DBP and noise exposure during different periods. For 24-hour environmental
noise, a 10-dBA increase in exposure was significantly associated with an elevation of 1.73



+ 0.32 mmHg in SBP and 1.13 + 0.28 mmHg in DBP among total subjects, as well as 2.69 +
0.46 mmHg in SBP and 1.81 + 0.40 mmHg in DBP among females, and 0.97 + 0.43 mmHg
in SBP among males over a 24-hour period. Our findings suggest that environmental noise
exposure may have elevated effects on young adults’ ambulatory blood pressure. In
addition, females are more susceptible to noise exposure than males; therefore, the
gender-specific effect should be considered for future noise exposure and hypertension
studies.

Keywords : Ambulatory blood pressure, environmental noise exposure, panel study,
healthy young
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Table 1. Brief description of study subjects.

Characteristics Male Female Total P Value
No. of subjects 28 20 48

Age [ (years(meantSD)] * 22.67(2.76)  21.85(1.72)  22.33(2.39) 0.20
BMI ([ Kg/m?(meantSD) ] * 24.50(3.51)  19.92(3.54)  23.28(3.77) <0.01
Smoking [no.(%) ) t

Yes (%) 6(21.43%) 0(0%) 6(12.5%) 0.03
Regular exercise [(no.(%)]

Yes (%) 22(78.57%) 12(60%) 34(70.83%) 0.16
Family history of hypertension [ no.(%) ) %

Yes (%) 9(32.14%) 12(60%) 21(43.75%) 0.06
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Table 2. Values (mean+SD) for ambulatory blood pressure and noise over 24-hr, work time, off-duty time,

and sleep time by study groups.

Daytime Nighttime 24-hr average
(0800-2255 hours) (2300-0755 hours)
Mean+SD(no.) Mean+SD(no.) Mean+SD(no.)
Male
SBP(mmHg) 130.31+18.68(716)" 120.04+17.28(213)* 127.96+18.86(929)t
DBP(mmHg) 80.57+16.61 (716)" 71.61+15.85(213) 78.51+16.86(929)
Noise(dB) 60.41+16.57(4507)" 50.39+13.80(2839) 56.54+16.30(7346)
Female
SBP(mmHg) 113.95+17.12(505) 102.29+14.43(145) 111.35+17.25(650)
DBP(mmHg) 77.68+15.37(505) 68.42+15.05(145) 75.61+15.77(650)
Noise(dB) 62.36+16.14 (3549)" 47.43+13.90(2059) 56.88+16.96(5608)
Total
SBP(mmHg) 123.55+19.76(1221)" 112.85+18.37(358) 121.12+19.96(1579)
DBP(mmHg) 79.37+16.17(1221)" 70.32+15.59(358) 77.32+16.48(1579)
Noise(dB) 61.27+16.41(8056) 49.14+13.91(4898) 56.69+16.59(12954)
£ #l ¥ #g "The significant within-group differences of the mean values compared with those during the

nlghttlme (reference) by study groups (p<0.05); tThe significant sex differences of the SBP, DBP and noise
mean values.
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Table 3. The association between noise exposure and 24-hr ambulatory blood pressure.

Model SBP(mmHg) DBP(mmHg)
Categories Variables B(SE) B(SE)
Male2 Per 10-dB increase in noise 0.97(0.43) 0.63(0.40)
BMI(kg/m?) 1.91(0.22) 1.11(0.26)
Family history of hypertension(yes/no) 0.55(1.64) -2.04(1.89)
Regular exercise(yes/no) -1.46(1.95) -9.52(2.21)"
Smoking(yes/no) 0.72(1.90) -5.16(2.19)
FemaleP Per 10-dB increase in noise 2.69(0.46) 1.81(0.40)
BMI(kg/m?) 1.32(0.26) 0.86(0.29)
Family history of hypertension(yes/no) 4.45(1.93) 3.29(2.10)
Regular exercise(yes/no) -1.27(1.92) -10.40(2.07)
Totala Per 10-dB increase in noise 1.73(0.32)* 1.13(0.28)
Sex(male/female) 12.24(1.41) 3.03(1.58)
BMI(kg/m?) 1.67(0.17y 1.05(0.19)
Family history of hypertension(yes/no) 1.48(1.23) -0.12(1.39)
Regular exercise(yes/no) -1.41(1.38) -10.23(1.53)"
Smoking(yes/no) 0.83(1.87) -5.24(2.10)

aThe linear mixed-effects regression model is adjusted for BMI,smoking,regular exercise,and family history
of hypertension; PThe linear mixed-effects regression model is adjusted for BMI, regular exercise,and family
history of hypertension; “p<0.05.
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