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Hearing loss is a global public health issue that affects people
of all ages and backgrounds. Age-related hearing loss is believed to
be due to an idiopathic degeneration of the auditory system asso-
ciated with aging. This condition typically first impairs perception
of high-frequency sounds and eventually affects lower frequencies.
Given that age-related hearing loss is associated with increased
risk of incident dementia [1-3] and depressive symptoms [4,5],
prompt diagnosis and intervention is important. In addition, the
older population is rapidly growing [6] and better characterization
of hearing loss in adults >80 years old is needed, as public datasets
sometimes mask the upper extremes of age to protect anonymity
[7]. In this issue, Koichiro Wasano and colleagues descriptively an-
alyze how hearing thresholds, or the softest sound levels an in-
dividual can hear, change throughout the lifespan in a large sam-
ple of Japanese patients visiting an otolaryngology department [38].
Their findings provide insight on how we can use normative data
to better identify those with abnormal changes in hearing.

Koichiro Wasano and colleagues examined pure-tone aver-
age hearing thresholds in a retrospective cross-sectional study of
over 10,000 Japanese individuals. Participants were native-Japanese
speakers 10-99 years old who visited the National Hospital Orga-
nization Tokyo Medical Center from 2000-2020. Participants were
excluded if they had asymmetric hearing loss or external, middle,
or inner ear disease (which may influence hearing thresholds). Ex-
posure variables included participant age and sex. Pure-tone air-
conduction hearing thresholds served as the outcome of interest,
and mean thresholds were calculated by sex and age category. T-
tests were used to compare hearing thresholds by sex and age.

The authors summarize their findings in three main take-home
points. The first is that average hearing thresholds for mid-range
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frequencies (1000-4000 Hz) progressively worsened with age from
10 to 59 years old in both men and women. For men, hearing
thresholds at middle and high frequencies (>1000 Hz) began to
worsen in their 20s. While for women, these hearing thresholds
did not begin to deteriorate until their 30s. Moreover, starting at
age 20 and continuing throughout the lifespan, men displayed sig-
nificantly worse hearing in this frequency range than women. The
second conclusion is that, among older adults (>70 years old),
women had significantly worse hearing at lower frequencies than
men. In both sexes, lower frequencies (<500 Hz) did not begin
to deteriorate until their 40s, but women consistently exhibited
worse low-frequency hearing than men as they grew older. Lastly,
substantial sex differences in hearing were not observed in the
youngest (10-19 years old) and oldest (90-99 years old) groups.

Overall, these results demonstrate how hearing changes across
the lifespan at a granular level in men and women. When eval-
uating a patient with suspected hearing loss, it is useful to com-
pare his or her hearing to normative audiometric data based on
age and sex. The authors suggest that these comparisons can facil-
itate clinical decision-making, including if and when to intervene
with hearing aids or other treatments. However, clinicians should
be aware that the threshold for hearing loss is typically defined as
>25 dB—and hearing loss should be treated, regardless of whether
or not it is considered “age-appropriate”. In other words, the deci-
sion to initiate treatment should be objectively based on the individ-
ual’s absolute hearing thresholds rather than age-matched normative
audiometric data.

In addition to serving as a useful reference for clinicians, pa-
tients may wish to know how their hearing compares to other peo-
ple in their age group. For example, explaining to a patient that
their hearing is “50% worse” than other people their age may facil-
itate patient counseling about possible interventions. Hearing aid
compliance is generally poor [9,10], and recent estimates report
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that only 14% of Japanese people with self-reported hearing loss
actually use hearing aids [11]. To combat this, multifaceted public
health efforts are needed to highlight the high prevalence of hear-
ing loss and demonstrate its progression with age, as in this study.

This investigation has several limitations. For one, this study is
a retrospective cross-sectional analysis, rather than a longitudinal
cohort study. A cohort study would better demonstrate how hear-
ing changes with age over time and the rate of change. A rela-
tive limitation is that the sample is entirely Japanese, which may
limit generalizability to other populations. Convenience sampling
was also used to recruit patients who visited an otolaryngology de-
partment at a major hospital in Tokyo. Therefore, this sample likely
has more hearing loss than the general population.

Future research should analyze hearing patterns in diverse
prospective cohorts using random community-based sampling.
Stratifying the data by race/ethnicity, socioeconomic status, occu-
pation type, and other variables may provide insights on additional
factors that affect hearing outcomes. Randomized controlled tri-
als would ultimately be necessary to determine how clinical inter-
ventions may influence the progression or effects of hearing loss
throughout the aging process.

In summary, this study of a large Japanese population visiting
an otolaryngology department demonstrates that hearing thresh-
olds may begin to worsen in the third decade of life, particularly
at higher frequencies in men. Women, on the other hand, show
worse low-frequency hearing in older age. Prospective studies of
diverse populations are needed to validate these findings and bet-
ter understand the progression of hearing loss over time.
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