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ABSTRACT

Objective: Young adults are at risk for hearing loss caused by exposure to loud music. Intervention at
this stage provides opportunities to support lifelong hearing protection use. This study explores attitudes
related to hearing, hearing loss, and hearing protection among university students.

Design: Qualitative interview design, supplemented by quantitative questionnaire data.

Study sample: 18 university students, aged 18-24 years.

Results: Students were uncertain about mechanisms of noise-induced hearing loss, did not feel vulner-
able to permanent hearing damage from loud music, were unconvinced of hearing protection efficacy,
and reported barriers to hearing protection use. Students emphasised the positive effects of loud music
and reported an increased likelihood of using hearing protection were it used by peers. Music students
appeared more aware of the negative effects of loud music exposure. Students reported conflicting atti-
tudes regarding government regulation of hearing protection use.

Conclusion: Young adults require education about hearing protection from multiple, credible sources
and need to understand the mechanisms behind noise-induced hearing loss in a way that makes it of

ARTICLE HISTORY
Received 14 October 2022
Revised 30 October 2023
Accepted 3 November 2023

KEYWORDS
Noise-induced hearing loss;
hearing protection;
attitudes; young adults;
tinnitus; leisure noise

high personal relevance.

Introduction

Leisure noise is easily accessible to young adults (Hunter 2018).
High levels of noise and music can be found in pubs, nightclubs,
bars, concerts, stadiums, gyms, cars and through the use of
personal listening devices (PLDs). This ease of access has
normalised loud music exposure.

Intervention during early adulthood provides opportunities to
form lifelong protective habits. This period in life is categorised by
transition, as one moves from the end of formal education towards
their career (Stockings et al. 2016). Young adulthood provides
opportunities for developing habits and skills that could benefit
hearing health and therefore prevent the negative consequences of
noise-induced hearing loss and/or tinnitus (NIHL/T). Furthermore,
students are in an institutional environment which provides unique
platforms for information-sharing and skill development (Stockings
et al. 2016). Thus, critical timing of intervention programs could
lead to the prevention of NIHL/T through promotion of hearing
protection behaviour (HPBs) in the young adult population.

There is much research regarding noise exposure regulations in
occupational settings (Health and Safety Executive [HSE] 2005;
National Institute for Occupational Safety and Health [NIOSH]
1998). However, leisure activities lack similar mandatory regula-
tions, with often only recommendations in place (HSE 2005; OSHA
2003). Although there is evidence that some young adults do
engage in hearing protection use (Gjestland and Tronstad 2017),
noise levels at concerts and other mass social events attended by

young adults often exceed these recommendations (Tittman et al.
2021). Current guidelines suggest limiting loud noise to a max-
imum average of 100dB(A) over 15minutes (Clark and Bohne
1999; Lutman, Davis, and Ferguson 2008; WHO 2022). Guidelines
are an attempt to minimise the incidence of NIHL/T, the most
common disorders of the auditory system caused by exposure to
loud sounds. There is some evidence to suggest prevalence of such
symptoms have been increasing (Henderson, Testa, and Hartnick
2011; Le Clercq et al. 2016; Shargorodsky et al. 2010). NIHL/T can
impact significantly on an individual’s life. Consequences may
include social isolation, depression, and anxiety (Vogel et al. 2014).

One method of mitigating the risks of noise exposure during
leisure activities is using hearing protection devices (HPDs)
(Kraaijenga, Ramakers, and Grolman 2016). However, research
shows use among young adults remains low (Alnuman and
Ghnimat, 2019; Degeest et al. 2017; Reddy et al. 2021). Often peo-
ple who use hearing protection do so because they have experi-
enced temporary NIHL or tinnitus, which acts as a trigger, or cue
to prevent further damage (Beach, Williams, and Gilliver 2012;
Hunter 2018). Research indicates that young adults prioritise
enjoyment of loud music over the hearing, and were concerned
that hearing protection (particularly earplugs) would affect sound
quality and enjoyment (Hunter 2018). Understanding the undesir-
able effects of hearing protection use will aid health professionals
to improve the uptake of protection before the presentation of
hearing symptoms.
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Keppler, Dhooge, and Vinck (2015), demonstrated that atti-
tudes towards noise and hearing protection are directly linked to
PLD use and hearing health status. Among their findings was the
correlation between positive attitudes towards noise — meaning
that noise was viewed as something positive and actively sought
after — and low hearing protection use. Young adults who dis-
played a more positive attitude towards noise and a more nega-
tive attitude towards hearing protection had significantly worse
hearing than other participants. In contrast, young adults do not
consider the risk of hearing loss of high personal relevance
(Vogel et al. 2008). Therefore, young adults are at high risk of
NIHL due to PLD use coupled with their attendance at events
associated with loud music. The risk is greater for young adults
who are themselves musicians (Skoe and Tufts 2018). This sug-
gests that young adults require interventions targeted towards
them directly to address the dangers of loud music exposure.

Approaches determining how to design interventions to
encourage HPD use may consider health behaviours within a
health psychology framework to improve outcomes (Manchaiah
2012). However, a recent systematic review that included studies
targeting young adults found a lack of health psychology theory
applied, or at least described, within the development of recre-
ational hearing protection interventions (Loughran et al. 2020).
Various health behaviour frameworks have appeared in studies
targeted towards promoting healthy hearing practices, including
the health belief model (HBM), the protection motivation theory
(PMT), and the theory of planned behaviour (TPB). In particu-
lar, the PMT framework proposed by Rogers (1983), and Rogers
and Prentice-Dunn (1997), has been used to compare two differ-
ent groups of adolescents in a study by Vogel et al (2008), which
found that the PMT provided explanations accounting for health
beliefs and behaviours in their respective groups.

Understanding what motivates young adults to use hearing
protection or not, is only half of the dilemma. The real goal of
research in this area is to design practical strategies that will
improve awareness and HPBs in young adult populations (Hunter
2018). However, audiologists and other health professionals need
to first understand what hearing protection methods are appropri-
ate for young adults, to bridge the gap between the methods that
professionals expect to be easily executed, and the reality of which
methods young adults are prepared to implement.

The aims of this qualitative research study include: (1) to
explore the attitudes of young adult students with regards to
hearing, hearing loss, and hearing protection; (2) to determine if
there is a difference in attitudes towards hearing, hearing loss,
and hearing health protection between music and non-music stu-
dents; (3) to explore the behaviours of young adults with regards
to hearing health; and, (4) to determine if there is a difference in
behaviour regarding hearing protection between music and non-
music students.

Methodology
Participants

Nineteen volunteers were interviewed. The sample size was
chosen due to the potential for data saturation after consulting
qualitative studies conducted within the subject area, such as
Hunter (2018). Creswell (2002) also provides guidelines for quali-
tative research suggesting 15-20 individual interviews should be
the standard. One participant was excluded due to a pre-existing
audiological condition. Eighteen participants were included in the
study (n=18). Seven participants were male, and eleven

participants were female. Ages ranged from 18 to 24 years (mean
age ~22years). 5 participants were studying for music degrees;
the other 13 participants were studying various degrees (see
Appendix 3). Of the students studying non-music-related degrees,
7 played musical instruments as a hobby. Participants were
recruited from the University of Manchester, the University of
Exeter, the Royal Northern College of Music, and Leeds College
of Music. Participants were recruited through advertisements on
departmental notice boards, volunteer databases, and word of
mouth. Once a student expressed an interest to take part in the
study, they were sent the participant information sheet by email,
and given at least 24 hours to decide whether they wanted to par-
ticipate in the study. Those that chose to participate contacted
the primary researcher; appropriate times for interviews were
arranged on a case-by-case basis. Written consent was obtained
before the interview commenced. Ethical approval for this project
was granted by the University Research Ethics Committee of the
University of Manchester (reference number 2017-3183-4559).
Participants were included if they were undergraduate or post-
graduate students, or recently-graduated (within 12 months) and
were 18-24years old. Volunteers were not included if they were
hearing aid and/or cochlear implant users, or they had a hearing-
related condition that had been diagnosed by a medical doctor.

Procedure

Data collection sessions took around 45 min with each partici-
pant. Sessions involved a structured interview, conducted by the
primary author, and then a questionnaire about listening habits
and use of hearing protection.

Interview

The interview began with a series of open-set questions designed
to prompt participants into sharing their own narratives and
experiences with hearing, hearing loss, and hearing protection
(Appendix 1). Many of the questions were adapted from a study
by Vogel et al. (2008), which examined adolescents’ perspectives
towards hearing protection. These questions were categorised by
headings, mostly taken from the PMT framework by Rogers
(1983) and Rogers and Prentice-Dunn (1997), consisting of:
intrinsic/extrinsic rewards; history of hearing damage; vulnerabil-
ity/severity of consequences of hearing loss; response and self-
efficacy; cost; responsibility and role models; social influences;
and future involvement. The interview time ranged from 13 min
to 41 min (average interview time ~22min). Interviews were
audiorecorded, with consent, using a digital recorder (Olympus
Digital Voice Recorder WS-560M).

Questionnaire

The participants were asked to complete an unvalidated ques-
tionnaire to determine more specific listening habits and HPBs.
The questionnaire was made up of 15 questions generated by the
authors, and can be viewed in Appendix 1.

Data analysis

Interviews were transcribed verbatim by the primary researcher.
Participants were given the opportunity to read their transcripts
and clarify/add to any points made during the interview.
Qualitative data from the interview and questionnaire were
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collectively analysed using qualitative data software Nvivo ver-
sion 12.1.0 (QSR International Pty Ltd). Data was independently
analysed by two of the researchers: MM (primary analysis) and
MTL (secondary analysis). Findings were then compared to
assess the consistency of results. A combination of the thematic
content analysis approach (Knudsen et al. 2012) and the frame-
work analytic approach (Ritchie, Spencer, and O’Connor 2003)
was used. A detailed description of the data was used to develop
deductive codes using the PMT framework for reference (such as
“extrinsic rewards”, “intrinsic rewards”) and inductive codes
purely drawn from the data itself (such as “accessibility”,
“generational differences and effects”). The identified codes were
then categorised under distinct themes for coherence, which are
presented in the results below. In the results section, the authors
have presented those codes mentioned primarily most frequently
and secondly based on novelty compared to existing research.
Conlflicts were resolved through discussion and compromise, and
where compromise could not be reached, the primary research-
er’s interpretation was upheld.

Results from the questionnaire were compiled quantitatively.
However, because of the small sample size, this information was
only used to supplement qualitative data. Comparisons between
the participants were interpreted qualitatively.

Saturation

Saturation is used as an indicator of rigour in qualitative research
(Morse 2015) and a barometer with which to judge the appropri-
ateness of data collection and analysis (Saunders et al. 2018). To
assess saturation, content from each participant interview was
investigated in the context of the content gathered thus far.
Following the first seven interviews, thirteen concrete categories
had become apparent (87% of the total categories identified).
After the eighth participant interview, two more categories were
added (17% of the total categories). The 15 categories were then
combined, refined and/or assigned to the themes presented below.

General attitudes and beliefs

Intrinsic and extrinsic rewards

Threat appraisal

Theme 1: History of hearing damage
Theme 2: Vulnerability/severity of consequences of NIHL

Coping appraisal

Theme 3: Response and self-efficacy
Theme 4: Cost

Theme 5: Responsibility and role-models
Theme 6: Social influences

Theme 7: Future involvement

After the eighth interview, no further categories were added. It is
likely that additional interviews would not have resulted in any
new categories being identified.
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Results
General attitudes and beliefs: intrinsic and extrinsic rewards

Participants discussed intrinsic and extrinsic rewards for listening to
music. Intrinsic rewards refer to internal motivating factors, such as
listening to music for one’s own enjoyment, while extrinsic rewards
refer to external motivating factors, such as social acceptance from
peer groups. Music was an important part of the participant’s lives,
impacting on their mental health, stress/relaxation levels, and
careers. Enjoyment from listening to music was apparent; the
thought of losing the ability to listen to music being diminished or
removed was seen as undesirable for all participants.

The rationale for listening to music loudly versus listening to
music at more reduced volumes differed. Quieter levels were
reported in situations where participants needed to concentrate
(studying) or to provide an atmosphere (relaxation). Loud music
was preferred for physical musical experiences (dancing); to
improve mood; to motivate when doing physical exercise; to
hear musicality (melodies); evoke positive personal experiences
(memories); and to provide atmospheric and emotional states
(freeing inhibitions/sense of euphoria):

... it has to consume me. (Participant 2)

...at a concert you do want to hear everything...they might put it
up a little bit too loud for your liking but you don’t want to then
block it out ...for your own safety it’s a good thing to do but... you
want to hear it as it’s intended ... to be heard. (Participant 10)

...you can immerse yourself in it [the music]. (Participant 18)

Participants mentioned that preferences for loud music
changed throughout their lifespan; that they have been influ-
enced by friends, family, peers, and found sharing music - in
quiet or in loud circumstances - to be critical for forming or
reinforcing social ties:

...my dad ... he’s the one who like gave me the love of music... he is
always finding me music... and I started making friends who liked
more diverse types of music and together we’d find more music
(Participant 2)

It is important to note that differences in vocation had an
effect on the rewards of listening to music at different volume
levels, as musicians had more specific preferences for listening to
loud music (for example, increasing music volume to hear all the
components in a musical piece).

Threat appraisal

Theme 1: history of hearing damage

All music students and 12 out of the 13 non-music students had
experienced temporary NIHL/T, discomfort and/or pain in their
ears when listening to loud music and reported negative attitudes
towards the recurrence of symptoms. These participants found
the threat of NIHL/T or pain to be “scary” and the threat of per-
manency of these symptoms as something that would lead them
to feel “devastated”, even more so for participants who were
music students. Both music and non-music students reported
that NIHL/T in particular would affect their ability to listen to
music, to communicate, and to find employment. However,
music students expressed fear and devastation to a higher degree
than non-music students; spending up to five times longer
expressing the effects hearing loss would have on their lives.
Participants mentioned that at times, the loud level of music had
immediate consequences, as it was distracting and made it diffi-
cult for them to communicate or focus on desired tasks.
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Pain was a motivator for change, leading to earplug adoption,
and technological changes (enforcing volume limits on PLDs).
NIHL/T was a motivator for use of HPDs.

... last time I lost my hearing ...I can’t really listen to anything so I
know how it feels it’s... so quiet when people are talking to me I can
see their lips are moving but I can’t really get what they’re saying...
(Participant 14)

... when you come out of a club ... anyone who’s been in quiet knows
that silence has a sound - a sort of eeee like a very... mild whistle
but then when you've been in a club...that is just 200 times
stronger...you can just hear the noise...it can be quite
annoying ... I've started wearing earplugs ... (Participant 16)

Only one participant mentioned that they had not experi-
enced temporary hearing loss, tinnitus, or pain in the ears fol-
lowing exposure to loud music, but that they knew of people
(family members, friends, and teachers) who had permanent
hearing loss and/or tinnitus. Although they had not experienced
any form of hearing-related symptoms themselves, they reported
that personal experience may be an avenue to engage with young
adults about hearing loss.

Theme 2: vulnerability/severity of NIHL/T consequences

While participants viewed NIHL/T and ear discomfort/pain as
negative outcomes, there was a degree of uncertainty as to
whether they were personally at risk for these symptoms when
listening to loud music:

I know it can’t be very great but...it can’t be that bad either
(Participant 1)

There were participants that felt they did not personally run
the risk of hearing loss from music exposure. Although 15 par-
ticipants recognised listening to loud music had the potential to
cause hearing damage, they were uncertain about the prevalence
of such an effect in the general population:

How can one damage their ears - so, listening to music very loudly, I
guess...is there a high instance of people damaging their ears by
listening to music very high? (Participant 8)

The uncertainty extended to general knowledge about the
effects of NIHL/Ton everyday life. Given the age group, there
were participants who felt they were too young to be concerned
with hearing protection as they felt the effects of loud music
were temporary, their hearing would be restored within a few
hours/days following exposure, and it was not an immediate
threat. Many had not changed their listening habits in response
to experiencing hearing-related symptoms. Participants reported
that they were less aware of the risks of loud noise exposure
compared to other causes of hearing loss (ageing), and were
unaware of different methods/efficacy of hearing protection.

There was confusion around vulnerability to hearing loss, and
legal requirements in relation to dangerous noise levels and hear-
ing protection:

if you wear ... a hard hat for work...it’s a legal requirement, you have
to... I think it’s the same for hearing (Participant 7)

Not all participants responded to the experience of hearing-
related symptoms in the same way. There were various reasons
participants chose not to take part in HPBs, including: the per-
ception of a lack of an immediate/permanent threat, enjoyment
of loud music, and social stigma associated with the use of hear-
ing protection. For the majority of participants, the risk of

NIHL/T was not worth giving up their enjoyment of loud music,
while for others, it was not regularly on their mind:

... there is a little bit of a thing around it that if you wear earplugs
its a big like “aw...I can’t quite deal with it [loud music]”
(Participant 5)

I don’t think it comes to me naturally to think to play quieter or
listen quieter all the time I don’t think I think about it enough
(Participant 13)

A common subtheme that emerged was the idea that tempor-
ary NIHL/T or discomfort in the ears were considered to be a
normal part of the musical event process and something that
you get used to over time:

Once you go in you feel like it’s super-duper loud...but then after
ten minutes or so you’re sort of used to it...actually it gets louder
and louder but you don’t even notice that (Participant 9)

There appears to be a clear link between perceptions of the
severity of the threat and the vulnerability of participants to hear-
ing-related symptoms, with those who have experienced tempor-
ary hearing-related symptoms generally more likely to view
themselves as at-risk for experiencing more permanent symptoms.

However, students still felt that they were more vulnerable to
audiological symptoms when they were exposed to noise rather
than music (motorsport events, shooting, factory work, traffic),
and other risk factors (head injury, infections, medications, ageing,
noisy jobs). Perhaps providing a rationale for hearing protection
being reported for shooting but not music-related activities.

There is an expectation that music in clubs, bars, and other
recreational venues would be significantly loud, and an acceptance
of acclimatisation to these noise levels. However, there are those
who feel that they do not attend clubs/concerts often enough to
warrant vulnerability to hearing-related symptoms, and that atti-
tudes changed as they became older/varied across generations.

Overall, participants were split in terms of their views on per-
sonal risk for NIHL/T. Participants mentioned differing reasons
for their uncertainty: lack of information from credible sources,
their youth, recovery from temporary threshold shifts and tin-
nitus, the perceived inevitability of hearing loss with ageing,
acceptance of noise levels during music events, misconceptions
about legality surrounding noise levels, and how loud is too loud
to be considered harmful to hearing.

A lot of the time it’s just either laziness or just thinking “oh it’s only
loud for a little bit, T'll just get over it” (Participant 5)

Coping appraisal

Theme 3: response and self-efficacy
Participants expressed awareness that effective protection against
NIHL/T was possible. Methods perceived as effective included tak-
ing frequent breaks, monitoring and regulating volume level,
standing away from speakers in clubs, regular hearing checks
(online and in-person), and adopting noise-cancelling, around-ear
headphones over insert earphones. Though students felt strongly
that it was the responsibility of the individual to take these precau-
tions, their opinions regarding the efficacy of hearing protection
methods were heavily influenced by gate keepers'. Participants
mentioned prompts such as cell phone reminders when the vol-
ume became dangerously loud or the offer of free earplugs in clubs
as forms of encouragement towards hearing protection use.

Use of hearing protection and observations of others using
hearing protection was lacking. Those who wore hearing protec-
tion noted seeing teachers or peers as enablers, and discussed



their personal experience with hearing protection as a means of
enjoying loud music without experiencing negative consequences:

...1it’s like getting drunk without the hangover ... (Participant 16)

Students who played in orchestras also found the use of sound
shields to be an effective method of hearing protection. Those
who were musicians, or those who participated in other noisy
activities (shooting and working in music venues) were more
aware of alternative methods of hearing protection (taking breaks,
volume control, and keeping distant from the sound source).
Those who did not take part in such activities referred almost
exclusively to earplugs as the only method of hearing protection.

There was a link between perceived response efficacy and
self-efficacy: the more convinced a student was that a method of
hearing protection was effective, the easier it was for them to put
these methods into place. Therefore, participants who regularly
used hearing protection reported strong beliefs that the methods
they were using were effective. For example, those who used ear-
plugs reported that they found them helpful and personally
effective at minimising previously experienced negative symp-
toms, and therefore continued to use them.

Theme 4: cost
Many participants reported participation in risky listening habits.
This was in part due to the intrinsic and extrinsic rewards
explored previously, and due to costs associated with hearing
protection use:

...it’s embarrassing it’s too hard why would you bother? (Participant 16)

Where hearing loss was perceived as an inevitable process of
ageing, it was felt that hearing protection methods would be
ineffective, would remove the fun of being young, and ruin the
musical experience:

If someone told me I would lose my hearing when I got older and
there was nothing I could do to stop it, I would keep listening to my
music as loud as possible for as long as possible ... just so that I could
enjoy my music while I can (Participant 8)

...if you put in earplugs you still hear amazingly a high, large
amount of the sound around you ... I wouldn’t take those to a concert
‘cause I don’t think they’ll be that effective (Participant 12)

If I put my earplugs in...I can’t hear the detail I normally would be
able to hear and I can’t always play in tune...I find it quite
frustrating (Participant 7)

Additional reasons for not participating in hearing protection
included: affected communication, physical discomfort, poor self-
feedback, lack of awareness, and not seeing others wearing hearing
protection. Participants expressed that their listening habits was
their decision alone, and there was agreement that they did not
want to be forced into using hearing protection.

The HPB that required less time and effort cost was men-
tioned most often by participants as the easiest way to protect
their hearing (keeping headphone/speaker volume low).
Participants explained that the lower the time and effort cost, the
more likely they were to adopt hearing protection practices:

... depending on the... regimen - if it’s like really intense well maybe
I'll... do it once a week or something (Participant 8)

Theme 5: responsibility and role models

Participants felt personally responsible for protecting their hear-
ing, however, almost all mentioned influences of gate keepers
who could provide support in the form of credible knowledge
about hearing, hearing loss, and hearing protection. Gate keepers
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included lecturers, the government, medical professionals, teach-
ers, parents, peers, the media, members of the music industry,
employers, music departments, and headphone manufacturers.
Awareness, knowledge, encouragement, and even the provision
of physical hearing protection (free earplugs) from these sources
led to more adoption protective behaviour.

There has been a lack of information surrounding hearing-
related symptoms from persons considered reliable (lecturers,
parents, and peers), including an example of poor professional
support where symptoms were dismissed by an audiologist as
not being worthy of concern.

Theme 6: social influences

Although few participants reported using hearing protection regu-
larly, participants felt they would be more likely to use hearing protec-
tion if it were more widely used by their peers, and all participants
reported that they felt capable of taking precautions.

It was felt that increased awareness would lead to increased
adoption of hearing protection. Participants who discusses family
members’ hearing loss and/or tinnitus, who were themselves
musicians, and who had experienced temporary NIHL/T were
more aware of the consequences of hearing loss, and therefore
more aware of the benefits of hearing protection use.

No participants mentioned avoiding hearing protection use
due to purely aesthetic reasons. This was separated from social
stigma, which was more about how they felt people would pre-
judge them if they were seen wearing hearing protection:

it is still kind of embarrassing to see people wearing earplugs
(Participant 16)

Theme 7: future involvement

Participants expressed a need for greater awareness about hearing,
hearing loss, and hearing protection. Critical sources of education
around these issues were mentioned: schools, governments, aware-
ness campaigns, and the medical community. Additional sources
of information were noted as members of the music industry and
university music departments. Participants feltthe government-
could promote hearing protection by providing stricter enforce-
ment of noise level legislations for clubs, bars, pubs, event
organisers, and PLDs. Music venues were seen as having a respon-
sibility to provide ear protection to their patrons, and to provide
prompts and reminders for hearing protection use.

General education about hearing and hearing loss was seen as
fundamental to personal health, but participants requested more
in-depth information about NIHL, in particular: what physical
and physiological mechanisms are involved, what causes these
symptoms, and what levels are considered dangerous. There was
the feeling that education needed to be age-appropriate, thor-
ough, and come from a credible source.

A multidisciplinary approach to promoting knowledge about
hearing, hearing loss, and hearing protection was recommended.
Participants felt the information would be more effective coming
from multiple sources, utilising different gate keepers at different life
stages and enhancing education and protection behaviours. Provision
of information from different sources would lead to increased oppor-
tunity for knowledge-sharing and repetition, to the point where the
majority of hearing protection discussion acts as a reminder:

... the ideal situation would be there’s a cacophony of people telling
each other this is what you should do and then your voice just adds
on top of that (Participant 16)

Participants emphasised the need to educate children and
teenagers about the dangers of loud music exposure during their
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formative years. They discussed parents and family being critical
gate keepers. Some participants expressed that young adulthood
would be the best time to learn about NIHL/T risk, while others
expressed that they would prefer to learn about this at an earlier
age. However, participants also noted that education should be
directed at all age groups, including older generations who were
denied the knowledge of the effects of loud music exposure dur-
ing their own more formative years.

Additional suggestions for increasing hearing protection use:
informing people about NIHL and hearing protection following
experience of tinnitus or temporary hearing loss designing more
comfortable and accessible hearing protection, building healthy
listening habits, using social media to promote hearing protec-
tion, as well as discussing personal experiences with NIHL/T:

...if you just tell them about ways to protect and the severity (of
hearing loss) it doesn’t really hit them as hard as if somebody actually
went up to share about their experiences (Participant 6)

The question that received the most disparate results was that
regarding whether hearing protection use should be regulated by
law. As seen in Appendix 2, seven out of eighteen participants
indicated that hearing protection use should be regulated by law,
while six participants preferred a “no” response, and five out of
eighteen participants remained unsure.

Discussion

Results from this study suggest that there are individual differen-
ces in student attitudes towards hearing health behaviour. Young
adults should be educated about hearing protection methods that
are applicable to their needs; this study suggests that different
intervention types may be more effective for different students.

Key findings

Hearing protection use among students remains low (Gilles and
Paul 2014; Gupta et al. 2014). Lack of awareness coupled with bar-
riers to hearing protection use may provide reasons for this. There
was superficial awareness among participants that exposure to loud
music may be dangerous, while many students remained unaware
of the deeper mechanisms and consequences of NIHL. Therefore,
students were uncertain about the necessity and efficacy of using
hearing protection methods. This corresponds to findings from
Vogel et al. (2008), and Zhao et al. (2012), that young people
remain unconvinced of their vulnerability to hearing damage, pos-
sibly because the effects of loud music are not immediately detect-
able, they felt they were too young to be affected by NIHL, or lack
of awareness regarding the physiology behind NIHL. It was difficult
for most students to conceptualise losing their hearing. Those who
had previously experienced temporary NIHL/T were more likely to
be aware of the consequences. Young adults were responsive to the
idea that noise was more likely to cause damage than music. This
follows results from studies such as Widén et al. (2009), which
showed that young adults were more likely to wear hearing protec-
tion during shooting, lawn mowing, and noisy tool use compared
to music events. In contrast, hearing damage was considered to be
eventually inevitable for a number of students. These findings pose
a challenge. If young adults feel that hearing protection use is futile,
they are less likely to feel that HPBs are effective. It is critical to
educate young adults about the need for protecting their ears
against loud music and provide them with evidence regarding the
efficacy of these techniques. It is clear from this study that students
were more likely to engage in HBPs if they believed the measures
would assist them in preserving their hearing.

Although music students showed greater awareness of the con-
sequences of NIHL/T on quality of life, they described greater
barriers to hearing protection use than non-music students.
For all students, earplug use has social and personal implications.
For music students in particular, earplug use has additional occu-
pational implications. Earplugs caused amplification of internal
noise and alterations in sound quality, making practice and per-
formance challenging. These findings echo the results of previous
studies investigating musicians’ use of earplugs (O’Brien et al.
2014). However, this study provides valuable insights into music
and non-music students’ preferred methods of hearing protection,
such as the use of sound shields/protective screens, changes in
positioning, taking frequent breaks, and regulating sound levels,
which do not incur the same challenges as earplug use.

Evident in this study as in previous research, societal influen-
ces play a significant role in whether individuals make use of
hearing protection (Landalv, Malmstrom, and Widén 2013).
Listening to loud music was considered a social norm, while the
use of hearing protection was not. While students insisted that
most people know there is some risk when listening to loud
music, they conceded that it is something that is not often dis-
cussed among their social groups. However, many students men-
tioned that they would be more likely to protect their own
hearing if they knew these methods were endorsed by those
around them. Indeed, this is reflected by studies examining the
effects of culture on HPB. For example, Widén et al. (2009)
study comparing attitudes towards hearing protection use
between American and Swedish young adults. It found young
adults in Sweden were more likely to use hearing protection
because it was considered a social norm. Notably, most students
in this study who wore hearing protection remarked that they
had teachers or peers who also wore hearing protection. Two
participants were music students who attended specialist music
colleges where earplug use was actively promoted. Therefore,
encouraging more widespread use of hearing protection will itself
lead to further uptake of HBP. An important finding was that
the information needs to come from multiple, credible sources.

Another vital factor in loud music exposure was that of
enjoyment and the effects of loud music on mood. Students in
this study indicated that loud music was preferred for relaxation,
motivation to move, and general good feeling. Many students
acknowledged that the louder music heightened their experience
of enjoyment, which perpetuated their listening habits.

There were conflicting opinions among students regarding
whether hearing protection should be regulated by law. Most ado-
lescents in the Vogel et al. (2008) study, expressed a desire to regu-
late their own listening levels. However, there seems to be no clear
indication whether university students would prefer to set their
own listening limits, or if they would be willing to let government
bodies limit loudness levels of PLDs or venue officials control loud-
ness levels at music events. Examples such as Gjestland and
Tronstad (2017), show that concert hall and music festival perform-
ers and producers were able to adhere to a 100dBA limit when
asked, with no evident impact on quality of enjoyment of audien-
ces. However, it is unclear how young adults would respond to the
knowledge that these hearing health decisions are being made on
their behalf. This is an area that warrants further investigation.

Future implications

Gilles and Paul (2014), suggested that educational campaigns can
have significant impact on hearing protection use, although the
long-term effects of such campaigns have yet to be explored.
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Platforms such as the UK’s “Don’t lose the music” programme
could be a valuable resource for concert attendees (British
Association for Performing Arts Medicine 2020). Students who
had received lectures on hearing protection displayed more posi-
tive attitudes towards hearing protection use. As found in previ-
ous studies, students that had experienced temporary NIHL/
Twere more likely to adopt hearing protection techniques (Vogel
et al. 2008; Widén et al. 2009). This provides more support for
educational programs, such as the University College London
(UCL) “HearLoss” and the NIOSH “What does a hearing loss
sound like?” applications that allow people to experience some-
thing akin to hearing loss personally, providing a higher personal
relevance (Centers for Disease Control and Prevention [CDC]
2012; UCL Psychology and Language Sciences Faculty of Brain
Sciences 2019). Perhaps future educational programs could
incorporate options for tinnitus. However, we must consider that
‘education’ is only one out of a possible nine intervention cate-
gories/functions (Michie, van Stralen, and West 2011; Michie,
Atkins, and West 2014). It is valuable to consider applying other
functions (environmental restructuring, earplugs, prompts/cues)
alongside education (Craig et al. 2008) to improve outcomes for
young adults (Couth et al. 2022; Loughran et al. 2020).

Hearing protection programs must generate methods to
ensure safe PLD use. Students proposed methods such as in-
home hearing tests and applications that would allow them to
monitor their own listening levels (such as in Kaplan-Neeman,
Muchnik, and Amir 2017 study). Online tools could be an effect-
ive way to reach young adults, for both educational and practical
purposes. Another suggestion was to compile a hearing protec-
tion “regimen” for young adults to follow. There are many
checklists available for occupational hearing protection guide-
lines, such as the “Noise: Don’t lose your hearing” checklist com-
piled by the (HSE 2012). Conceivably, a recreational noise
exposure checklist could be compiled.

There is an opportunity in this period of transition, following
worldwide lockdowns because of the COVID-19 pandemic, for
audiologists and other health professionals to put effective infra-
structure into place. As life returns to a semblance of normality,
and young adults can participate in activities involving listening to
loud music in social situations once again, there is a chance for
them to be met with clear guidance to support their hearing health.

Limitations

The small sample size holds implications for generalising these
results to other populations of students. Small sample size may
cause researchers to miss different perspectives that may have
enriched the results and conclusions.

Further, themes deemed less important by the authors in this
study may be valuable for hearing conservationists, therefore these
have been added as a supplementary file for reference purposes.

Note

1. A term which used here refers to a person known to the young adult
who controls access to credible information regarding hearing, hearing
loss, and hearing protection
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