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BACKGROUND
• There are many causes of hearing loss across the lifespan.
Unfortunately, the most basic clinical audiologic
assessment, the pure tone audiogram, lacks diagnostic
sensitivity in cases of hearing difficulties that occur in ears
with normal pure tone sensitivity.
• Some individuals may complain of decreased hearing or
word understanding in background noise but when tested,
they appear to have normal hearing sensitivity in the
standard audiometric frequencies (250 – 8000 Hz).
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PURPOSE
• To assess the relation between self-reported noise exposure and
performance on auditory tasks including puretone threshold (25016000 Hz), words-in-noise (WIN), and distortion-product otoacoustic
emissions (DPOAEs). The standard puretone audiogram (250-8000 Hz)
might not identify effects of noise at as early a stage as the additional
tests, and the DPOAE assessment should provide physiologic results

related to inner ear integrity.

HYPOTHESIS
• A report of high noise exposure will negatively impact EHF thresholds,
words in noise thresholds, and DPOAE amplitude (i.e., as participant
exposure increases, sensitivity to EHFs, words in noise performance, and
emission amplitude will all decrease).
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PARTICIPANTS
Thirty young adults (18-24 years old) were recruited through ETSU
affiliated social media, ETSU faculty, and word of mouth.

21 participants were female and 9 were male.

53% of the participants reported being in a music program and a
variety of instruments were reported.
All thirty participants meet inclusion criteria (tympanometry and
standard pure tone thresholds within normal limits) and fully
participated in the study
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METHODS
• An online noise survey was conducted to calculate each participant’s
noise exposure. Participants were placed in one of three separate noise
groups, based on their response: <1=low, 1-1.9 = high, and >2 = very
high noise exposure
• Tympanometry was performed to ensure normal middle ear function.
• Diagnostic Distortion Product Otoacoustic Emissions (DPOAEs) were
performed to assess the integrity of the individual’s outer hair cells.
• Word recognition testing was completed in quiet and in noise (WIN) to
determine how an individual could hear and correctly identify words.
• Puretone air conduction was completed at the standard audiometric
frequencies, 250 – 8000 Hz.
• Finally, extended high frequency testing was completed at 10,000,
12,500, 14,000, and 16,000 Hz
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ANALYSIS
• An analysis of variance (ANOVA) was used to look for
differences across the three noise exposure groups compared to
their:
• Words-in-noise thresholds
• Extended high frequency thresholds
• DPOAE amplitudes.
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A Pearson Chi-Square Test of Independence
was performed to examine the relation
between gender and noise exposure

ANALYSIS

A Pearson Correlation Analysis was performed
to examine the relation between the “very
high” risk noise exposure group NAL survey
scores and their average WIN thresholds.
A Pearson Correlation Analysis was performed
to examine all participants NAL survey score
and average WIN threshold.

RESULTS
The ANOVA revealed:
• Noise exposure did not significantly
impact WIN thresholds for either ear for
any of the three noise exposure groups.
• Noise exposure did not significantly
impact extended high frequency for
with ear for any of the three noise
exposure groups.
• DPOAE amplitudes were not
significantly different for the three noise
exposure groups.
However 23% of the participants displayed
thresholds outside the normal range (Figure 1).
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RESULTS
• A Pearson chi-square test of independence
revealed there was a significant relation
between the gender and noise exposure.
Males were less likely than females to
report safe noise habits.
• A Pearson Correlation Analysis showed the
very high risk noise exposure group had a
moderate positive correlation between
average WIN thresholds and NAL survey
scores, although it was not statistically
significant.
• A Pearson Correlation Analysis revealed
there was a significant (weak) positive
correlation for all participants average WIN
threshold and NAL survey score.

•

NAL scores were separated in 3 groups: <1 =low, 1-1.9
= high, and >2 = very high
• The average noise exposure for adults ages 18-24
according to the NAL-Know Your Noise Survey was 1.5
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CONCLUSIONS
• Subjective ratings of noise exposure were not related with
performance of young adults on tests of EHF thresholds, nor
DPOAEs but they were related with performance on words in
noise.
• Determining early indications of impending hearing loss is
important, but remains a challenge given that this population
of noise-exposed individuals generally performed well on the
tests.
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CONCLUSIONS
• Previous research suggests that identifying a test battery for
“hidden hearing loss” remains a concern (Bramhall et al., 2019).
• A larger participant group may give more significant results.
• Future studies should analyze: young adults ages 25- 30 and how
different musical instruments affect their extended high frequency
thresholds.
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