Effect of Stimulus Type on Extended High Frequency Thresholds
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Extended high frequency (EHF) information (> 8 kHz) Participants: Listeners were recruited at the University of North Carolina and Boys Town National Research With respect to our four hypotheses...
plays a significant role in speech understanding for both Hospital. All listeners had normal hearing (< 20 dB HL from 250 — 8000 Hz) and healthy middle ear status. Data 1. Thresholds were lower with FM tones than steady
adults and children (e.g., Monson et al., 2019; Braza et collection 1n both groups 1s ongoing. i} . . pure tones at 16 kHz, but not at 8 kHz.
al., 2021; Flaherty et al., 2021). However, measurement * Children (5 — 13 years), n = 24 Ev Ev £l 2. Thresholds were lower for pulsed tones than steady
protocols at EHFs are not well established. Detection * Adults (19 —45 years), n = 13 61: Uf Uf tones at 16 kHz, and this was observed for both
thresholds above 8 kHz can be highly variable (Plack et Procedure: Thresholds were measured at 8 and 16 kHz in one T childr.en and gdults. , ,
al., 2019). Some researchers suggest separate normative ear using steady pure tones, pulsed pure tones, and FM tones e - N — —— I e - | 3 Cons1stent “.]lth previous literature, 16 kHz thresho} s
reference values for listeners above and below 18 years (Hughson-Westlake procedure; 5 dB step size). Left and right S| 20| | S | increased with listener age. One unexpected finding
old (Hemmingson et al., 2021). ears were counterbalanced across listeners. UNC used the GSI §§Z ész | ész H | “;la? the trend for thresholds <0 dB HL at 16 kHz for
| o Audiostar Pro and Sennheiser HDA circumaural headphones. K 5 e o R B e T R s 6 T 4 éolnctlizg to predictions, there was no evidence of
One factor that may mfluence variability and accuracy Boys Town used the Maden Astera 2 audiometer with Figure 1. 16 kHz stimuli | increased threshold Varie,tbilit for children relative to
in EHF threshold measurement 1s the type ot stimulus Sennheiser HAD 300 headphones for adults and the GSI with Stimuli were recorded using a sound level meter and a 6 cc adults. Differences between }1 6 Ky stead 4 FM
used for testing. For example, Lentz et al. (2017) found Radioear DD450 for children. coupler. The top row of panels shows spectrograms, and the ' . Yy ane
that FM tones elicit lower thresholds than pulsed and bottom row shows the long-term average power spectra. tones was larger than for other conditions, but this did
not appear to be related to age.

steady tones for test frequencies above 4 kHz. Those RESULTS
authors suggested this could be due to opportunities for

off-frequency listening. Another factor could be CONCLUSIONS
- . - Figure 2. Thresholds at 8 kHz Figure 3. Threshold at 16 kHz Figure 4a. Thresholds for variable stimuli by
1ncreas§d percep tual salience of temporally variable Thresholds are plotted in dB HL as a function Plotting conventions follow Figure 2. thresholds for steady tone stimuli.
EHF stimuli. of listener age. Values were clustered near 0 Individual differences are greater than Individual differences were more consistent 1. Better thresholds for FM tones than stead re tones
dB HL for both children and adults, and for observed at 8 kHz, including evidence of across stimuli at 8 kHz than 16 kHz. ' 16 KH be d o l,y P u, (
: imul; -related hearing loss. Children’s at Z, may be due to oif-frequency listening (see
The purpose of this study was to further evaluate the all three stimuli. ST 8 kHz 16 khz ’ .
PUIpo® J thresholds tend to fall below 0 dB HL. A e Lentz et al., 2017). This suggests that pulsed and
effect of stimulus type—steady pure tones, pulsed pure 5 30} A . .
. 0T Ll steady pure tones may provide more accurate
tones, and FM tones—on detection thresholds at 8 and s | o .
16 kHz for adults and school-age children N K 83 threshold estimates than M tones.
- : N~ 40°F —~ : 3£ Of :
S T 2 LT © O 28 o 2. There was a trend for pulsed tones to result in lower
© @ % m O 16 kHz thresholds than steady tones in both age
83 ° 53 - a0} A A groups, but this effect was small — only 1 dB on
HYPOTHESES 8 E; 3G 0m 2 P g © average. This 1s not clinically significant.
- - o= 10t 1 . . . . .
n = 25 =5 , - 00 3. Effects of ear canal size on EHF calibration will be
. . 20 @ =5 O i ’ 1 | . . .
1. Thresholds will be lower with FM tones than £ w0f it }’. ® ] considered in future studies.
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steady pure tones, due to opportunities for off- T o~ e e
. . ©
frequency listening. °3 -3 Steady tone threshold (dB HL) REFERENCES
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2 . Thresholds Wlll be lower f()r pulsed tones than 2 % O § % t=0.87 t=-0.258 t=-2.54 t=-5.29 Braza, Corbin, Buss & Monson (2021). Effect of masker head orientation, listener age, and extended
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steady tones at 16 kHz, particularly for children. 20 89 90-100.
. eae . Qs DZ_S - o Flaherty, Libert & Monson (2021). Extended high-frequency hearing and head orientation cues
ThlS was eXpeCted based on I‘educed famlhal’lty Of 20 F E benefit children during speech-in-speech recognition. Hear Res, 406, 108230.
. . . . . . . g Hemmingsen, Stenklev & Klingenberg (2021). Extended high frequency audiometry thresholds in
EHF stimuli and immature listening strategies in a0l _ 5 healthy school children. Int.J Ped Otorhinolaryngol, 144, 110686,
Ch]l dren E :—E' E :I—:l ('?.5 Lentz, Walker, Short & Skinner (2017). Audiometric testing with pulsed, steady, and warble tones in
. ~m X = listeners with tinnitus and hearing loss. Am J Audiol, %6(3), 328—.337. o 3
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IIStener age due to nOI‘mal aglng. g S OF ' e S OF 0 o @ - 6354-6358). Presented at the 23rd International Congress on Acoustics, 23rd International
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children than adults, and larger at 16 kHz than 8 TR T Figure 4b. Distribution of steady-variable DISCLOSURES/ACKNOWLEDGEMENTS
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