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Assessment of Sleep Disturbance on Night-time Instantaneous Railway Noise
by using Actiwatch
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ABSTRACT

The World Health Organization(WHO) has recommended population of sleep disturbance as one of the
environmental -health indicators. But the percentage of respondents who felt highly sleep disturbed, that
is, %HSD can@have application to sleep disturbance from instantaneous noise. Therefore, this study has been
carried out to present the technique for assessing sleep disturbance on instantaneous noise quantitatively. The
study of sleep disturbance on night time instantaneous railway noise has been undertaken. Noise monitor has
been in operation from 22 hours to 7 hours during 6 nights at 12 locations. To assess instantaneous noise
induced sleep disturbance, it was decided to measure body movement by actiwatch. %emotility was used as
indicators of sleep disturbance. %motility is the expected value of probability of motility value during 7
epochs (105s) of any noise event. The measures of instantaneous motility have been related to measures of
instantaneous railway noise events. The relationship shows that %motility is a good predictor for assessing
sleep disturbance and Korean is more sensitive to noise than European although the railway noise have been
considered in this study. This study can be extended to assessing long-term sleep disturbance and give a
guideline for policy decision.
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Table 1 Summary of measurements of entire night2

noise exposure on survey points
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Noise metrics

Outdoor  Indoor No. of Total

LAeq LAeq events duration
mean 58.8 dB  48.4 dB 75.2 24.5 s
SD 6.2 5.2 2.9 10.3
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Table 2 Information of LAmax and SEL of 1708 noise
events

Noise metrics

range LAmax SEL
<40 92 8
40-50 392 104
50-60 755 419
60-70 391 731
70-80 76 382
>80 2 ‘ 64
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Fig. 1 Probability of m=1 for 20 epochs with railway
noise events (blue line and rectangular symbols) and
mean value of probability of m=1 for epochs without
railway noise events (grey line)
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Fig. 2 probability of railway noise-induced motility
during 7epochs in which noise exposure occurs, as a
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Fig. 3 probability of railway noise-induced motility
during 7epochs in which noise exposure occurs, as a
function of SEL
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Table 3 Regression equations of %motility on LAmax
and SEL

Noise . .
. Regression equations
metrics
LAmax  %motility = 100/(1+ exp(5.643— 0.053 x LA max})
SEL %motility = 100 /(1 + exp(5.964 - 0.050x SEL))
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