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Noise exposure is a leading preventable cause of
hearing loss, and research has increasingly shifted from occupational hazards to
recreational settings such as concerts and music districts. Although prior studies link
recreational noise to noise-induced hearing loss, none have examined real-time
aftendee perspectives with simultaneous noise level measurements. This study
evaluated hearing protection perceptions in a high-noise music district and piloted an
educational tool to improve noise level estimation.

A cross-sectional survey of 70 adult patrons of Nashville's Broadway district
was conducted in June-July 2025. Participants estimated noise levels before and after
receiving education with a decibel chart, and investigators simultaneously measured
sound levels with a smartphone application. Safe noise exposure beliefs, hearing
symptoms, protective behaviors, and earplug acceptance were also assessed.
Perceived versus measured noise levels and safe exposure duration was compared.
Predictors of hearing protection use and earplug acceptance were examined.
Wilcoxon signed-rank tests and logistic regression were used for analysis (R v4.3.2,
p<0.05).

Median measured noise level was 95 dBA Leq (IQR: 91.3-97). Before education
tool, participants underestimated measured sound levels by a median of 14.50 dBA Leqg
(p=.030). After education, estimates did not differ significantly from measured (p=.119).
Most participants rated current venue volumes as “loud” (66.2%), reported prior post-
exposure hearing symptoms (64.8%), and expressed perceived risk of hearing damage
(77.1%). While 74.6% never used hearing protection, frequent music venue attendees
had higher odds of hearing protection use (aOR: 6.33, 95% CI. 1.27-31.62).
Complimentary earplug acceptance rate was 43% with no predictors identified.

Participants underestimated sound levels, and a decibel chart education
tool improved estimation accuracy. Despite recognizing potential effects of noise
levels, most reported never using hearing protection. On-site live decibel feedback and
free earplugs may enhance noise awareness and adoption of protective behaviors in
recreational music settings.
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