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ABSTRACT: Although it is well-known that environmental noise can lead to hearing loss in individuals, the true
extent of subway noise effects in the general population remains poorly understood. The purpose of the present
study is to see changes of acoustic reflex thresholds and speech perception scores when passengers listen to music
presented from their personal listening device in the subway. Forty subjects with normal hearing participated
being divided into two groups, experimental and control groups. As a baseline, all subjects were measured by
acoustic reflex thresholds in five test frequencies and Korean speech perception in noise (KSPIN) test at 0 and -5
dB SNR. In the experiment, the control group read newspaper or magazine in the subway noise, whereas the
experimental group listened to music presented from their smartphone under the subway noise through speakers
at 73.45 dBA for 60 min. After completing the experiment, two groups also conducted both acoustic reflex
thresholds and KSPIN tests in the same condition as the baseline. The results showed that there was a significant
difference of correct percent in speech-in-noise test between experimental and control groups and of that between
two signal-to-noise ratios, which means the double noise exposure of 60 min might cause some degradation of
speech perception when noise increases compared to only subway noise condition that was not statistically
significant difference. We concluded that a risk of some degraded speech perception ability would be expected
when passengers have a habit of listening to music in the subway noisy situation for a long duration.
Keywords: Subway interior noise, Double noise exposure, Acoustic reflex threshold, Korean speech perception in
noise (KSPIN), Noise-induced hearing loss
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Fig. 1. An example of experimental setting; the subject listened to music presented from her personal listening
device under the subway interior noise through 5.1 speakers.
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Fig. 2. Mean comparison of acoustic reflex thresholds as a function of frequency before and after noise exposure.
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Fig. 3. Mean comparison of Korean speech perception In noise test scores as a function of signal-to-noise ratio

before and after noise exposure (* p < 0.001).
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