Ears Project News: Hearing Threshold for
pure tones at infrasound frequencies

Threshold of hearing for low
and infrasound frequencies
The
performed
hearing
threshold
measurements link the existing threshold
values to values in the lower audible
frequency range (20 Hz to 125 Hz) and even
to threshold values in the so called
“inaudible” infrasound region (2.5 Hz to 20
Hz).
ISO 389-2 defines the reference equivalent
threshold sound pressure levels (RETSPL) for
pure tones in the frequency range from 125 Hz
to 8 kHz for insert earphones. Below a
frequency of 125 Hz no standardized RETSPL
values for insert earphones are available. Thus
monaural hearing threshold measurements
were performed with 18 otologically normal
female and male subjects in the age range
from 18 to 25 years. The measurements took
place in an anechoic room using the newly
developed insert earphone infrasound source
(Fig. 1). The thresholds for pure tones at 14
frequencies were determined for the better ear
of each subject using a 2-alternative-unforcedchoice method. Within this method the
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weighted up-and-down rule for the 75%correct-point on the psychometric function
was used. The duration of the stimuli was
600ms - 4000ms, depending on frequency.

Figure 2 shows the resulting hearing
thresholds as a median over 18 ears (bold solid
black line). For a hearing sensation at 125 Hz
via earphone a median SPL of 26.4 dB is
required. At 2.5 Hz the threshold level is about
94 dB higher: 120.7 dB SPL

Figure 2: Determined hearing threshold from 125 Hz down
to 2.5 Hz. The bold gray lines show the free field threshold
(broken line) and the estimated threshold for infrasound
frequencies from literature [1] (solid gray line).

A good agreement was found with literature
values in the audible range (ISO 226, ISO
389) and in the infrasonic frequency range
(Moeller and Pedersen [1]).

[1] Moeller, H. and Pedersen, C.S. (2004); “Hearing at
Low and Infrasonic Frequencies”, Noise & Health,
6, 23, 37-57
Figure 1: Setup for the measurement of the insert earphone
hearing threshold for low and infrasound frequencies
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