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EAA: Effects of Noise Exposure and Implications for Wellness

Overall daily noise pollution is an issue affecting individuals of all ages from the fetus to the older adult (Chepesiuk, 2005). 
Rapid urbanization, wind turbines in rural areas, industrial machines, vehicles, entertainment activities, and personal and 
audio devices are all responsible for the increase in the omnipresence of noise (Gupta et al, 2018). Statistics from Pew 
Research Center (Faverio, 2022) indicate that 95-96% of U.S. adults ages 18-49 own a personal smartphone, with most 
users connecting via earbuds or headsets that funnel the sound directly into the ear canal. With this significant use of 
personal devices, its effect on hearing health must be considered. In addition to noise exposure causing hearing loss, there 
is growing evidence of the potential harmful effects of noise on general wellness (Eichwald & Scinicariello 2020).  

Noise and Noise-Induced Hearing Loss (NIHL)
Excessive noise exposure can result in permanent hearing loss, hidden hearing loss, cochlear and nerve synaptopathies, 
neural and demyelination, and impaired listening in noise. Schlauch estimated that 6% of children aged 12-19 years have 
noise-induced hearing loss and found this estimate to be stable (2013). Hearing screenings and the standard audiological 
evaluation are not sensitive enough to detect early effects of noise exposure/ changes in cochlear function (Liberman 2015, 
Cohrman et.al. 2020). 

Children are at the greatest risk for developing permanent noise-induced hearing loss since their smaller ear canals result in 
higher intensity signals transmitted through their peripheral system as compared with adults whose larger ear canals deliver 
sound at the “intended” intensity (Sinclair et al. 1996, Family Hearing Centers 2022). In other words, children receive sounds 
more intensely than adults when devices are set at the same volume, so greater care must be taken to limit children’s 
exposure to noise. Volume-limiting headphones and earbuds marketed toward toddlers and labeled as “safe” by the 
manufacturer do not always keep the volume below the recommended 85 dBA SPL (Dragan 2023). One study tested 20 so-
called “safe” headphones and found that almost half allowed music to be played at an intensity exceeding 85dBA SPL, which 
unsubstantiated manufacturers’ safety claims (Dragan 2023). This study is a reminder that, although products can claim to 
have volume restricted “safe listening,” there are no industry standards or governing bodies to verify these claims. As such, 
consumers should not trust the technology to keep children from unsafe listening levels.

With the increasing prevalence of audio and video systems integrated into the day-to-day lives of younger individuals in both 
recreational and educational settings, there exists a strong push towards promoting safe listening habits among these young 
people. Dillard et al. (2022) found approximately 1 billion adolescents were at risk of hearing loss from unsafe recreational 
listening practices. When compared to older listeners, young individuals listen to their personal listening devices at a 
significantly higher level, with the majority of them exceeding the recommended daily dose of listening (Filgor et al., 2014). 
Specifically, the World Health Organization [WHO] (2019) found that 50% of 12-35 year old individuals listen to their personal 
listening devices at volumes that put their hearing at risk. Additionally, 40% of individuals who attend entertainment venues 
are at risk for noise-induced hearing loss (WHO, 2019). Eichwald (2020) completed a survey of high school students and 
found 75% of teenage students report loud noise exposure at school without being provided hearing protection or education 
on hearing prevention techniques to reduce the risk of permanent hearing loss. Clearly, there is a need to address this 
increased risk for noise-induced hearing loss with young people.

Noise and Wellness
Noise is associated with communication difficulties as well as health consequences, even if it is not intense enough to cause 
hearing loss. Long reverberation times increase noise and degrade speech intelligibility contributing to potential learning and 
behavior problems (Astolfi et. al. 2019a). Noise affects cognitive performance, speech perception, and other non-auditory 
factors such as decreased focus, sociability, mental health, and increased headaches (Klatte et. al 2013, Walinder et al. 
2007). Noise levels are also related with increased perceived listening difficulty, which is directly related to increased listener 
fatigue (Gustafson et. al. 2021). An association between estimated loudness and noise annoyance at preschool was shown 
to affect children’s behavior such as distractibility, emotional status, the need to be heard, ignorance of important auditory 
input, avoidance, withdrawal, and exhaustion (Waye et al, 2019). Poor classroom acoustics have also been shown to reduce 
student perception of being happy (Astolfi et. al 2019). Importantly, research shows that reducing noise can have positive 
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effects on wellness for children. For example, after modest sound treatment at a preschool, researchers found measurable 
reductions in physical symptoms such as stomach aches and improvements in communication outcomes (Waye & Karlburg 
2021).

Resources for Increasing Awareness of NIHL
Lack of public awareness, ineffective dissemination of information, materials, and curriculum, and not wanting to appear 
different than peers seem to be the greatest reasons that our children have not embraced healthy listening habits to avoid 
noise exposure and its harmful effects (National Center for Environmental Health, 2022; Folmer, 2002). Programs such as 
“Dangerous Decibels’’ (www.dangerous decibels.org), “Noisy Planet” (https://www.noisyplanet.nidcd.nih.gov), and “Crank It 
Down” (www.hearing conservation.org) provide basic information on hearing loss prevention and suggested activities for use 
with students. Even when educated about the harmful effects of noise exposure, students still largely do not choose to use 
ear protection reportedly due to lack of use by their friends (Johnson et. al., 2016). 

Several measures are recommended to prevent NIHL. The WHO (2019) recommends that personal audio device users 
activate volume limiting, a feature that limits the volume output. If available, WHO recommends users activate automatic 
volume reduction at 60% (WHO, 2022). Ear protection should be worn when in excessively intense noise such as when at 
concert venues, car auto racing venues, and stadiums.  

Role of Educational Audiologists for Addressing Noise
Based on training and scope of practice of audiologists as defined by the American Academy of Audiology (2004), American 
Speech-Language-Hearing Association (2018), and the Individuals with Disabilities Education Act (IDEA) [34CFR300.34(c) 
(1)(iv)], educational audiologists have the primary responsibility to provide noise education and hearing loss prevention 
education. The educational audiologist is best suited to assist the general education teacher in integrating this critical 
information into health, science, and/or vocational education courses. Designing a hearing loss prevention program requires 
consideration of the below components to increase efficacy and retention of concepts (Dillmuth-Miller & Bulger 2021, Meinke 
et al. 2008).

1. Determining the contents and making the curriculum relevant for the various age groups.
2. Using interactive instruction.
3. Adding repetition within the program.
4. Implementing skills-based learning.
5. Identifying existing courses where noise education may be infused.
6. Identifying the role of the educational audiologist and other responsible parties in the management and delivery of 

the program. 

When these concepts were implemented in fourth and seventh graders via the Dangerous Decibels curriculum, knowledge 
and attitudes about NIHL significantly increased when assessed immediately after the presentation. When reassessed 
three months after the program, students in both grades retained their knowledge, but only the fourth graders retained 
their improved attitudes toward NIHL prevention (Griest et al, 2007). This finding suggests that education needs to start in 
elementary school and should be repeated in order to change behavior much like other health initiatives such as smoking 
cessation (Dillmuth-Miller & Bulger, 2021; Griest et. al., 2007).

Noise education is vital to protect our youth’s hearing and to promote wellness. These services can best be planned and 
coordinated by audiologists working in the schools as part of the education team.
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