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Rapportering for 2017 vedrgrende aftale mellem AMGROS,
Danske Regioner og FORCE Technology

Dette dokument udger afrapportering for kalenderaret 2017 vedrarende aftale indgaet mellem
AMGROS, Danske Regioner og FORCE Technology om teknisk konsulentbistand til hgreomsorgen.
| anledning af fusionen mellem DELTA og FORCE i 2016, har Danske Regioner bekraeftet aftalen
med FORCE, som den juridiske enhed der udfgrer arbejdet. Afdelingen i Odense, hvor den primaere
del af arbejdet udfgres, er stort set med samme bemanding som dengang afdelingen hed Teknisk-
Audiologisk Laboratorium og aftalen oprindeligt blev indgaet. Derfor refereres der i denne rapport til
Teknisk-Audiologisk laboratorium (TAL) som den udfarende part af arbejdet og kun til FORCE nar
specifikke forhold kreever det.

Det fremgar af aftalen, at der arligt skal udarbejdes en rapport, som dokumentation for arbejde der
er udfert i henhold til aftalen i det forgangne ar. TAL's nuvaerende rolle som konsulent for
hareomsorgen tradte i kraft, som en del af den aftale Regionerne i 2007 indgik med AMGROS om
udbud og indkgb af hgreapparater til de offentlige hgreklinikker. Aftalen med AMGROS er en
viderefgrelse af Teknisk-Audiologisk Laboratorium i Odenses mere end 40 ars virke som konsulent
for hgreomsorgen.

Ud over konsulentbistand til hareomsorgen udfagrer TAL, sammen med andre afdelinger i FORCE,
arbejde for hgreapparatindustrien, primaert i form af produktafprgvning og dokumentation i
forbindelse med homologering og CE-mzerkning af hagreapparater. Endelig forestar TAL en
certificeringsordning for Sundheds- og ZAldreministeriet vedrgrende godkendelse af private
leverandgrer af hgreapparater.

Indhold

Denne rapport bestar af en opsummering af aktiviteter hos TAL, der helt eller delvist finansieres
gennem aftalen mellem AMGROS, Danske Regioner og FORCE. Hovedmediet for kommunikation
af TAL's opgaver indenfor teknisk audiologi er www.audiologi.dk, hvor alt nyt materiale ggres
tilgeengeligt. Derfor bestar denne rapport kun af et resumé af de vigtigste aktiviteter i aret der gik, et
regnskab, en kopi af arets enlige e-nyhedsbrev (Bilag A), samt en artikel til ISAAR 2017(Bilag B),
baseret pa et af de SDU-projekter TAL i lgbet af aret var involveret i.
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Teknisk Audiologi i1 2017

Arbejdet som i 2017 er udfert i henhold til aftalen med AMGROS og Danske regioner, er beskrevet
i det efterfelgende. Prioriteringen af arbejdet er i stort omfang styret af gnsker direkte fra
branchen, som aftalen skal servicere. Det betyder at i lighed med tidligere ar kan arbejdet udfert
i 2017 deekkes af hovedomraderne standardisering, tekniske undersggelser og konsulentopgaver,
samt undervisning og vidensformidling.

Med en lidt frisk overskrift kan 2017 betegnes "Forventningernes ar” bade med hensyn til det
arbejde TAL har udfart, men ogsa for hgreomsorgen generelt. Den lidt luftige substans af
forventninger fremfor resultater skyldes for TAL's vedkommende igangsaettelsen af en gruppe af
aktiviteter hvis omfang og beskaffenhed ikke lod dem afslutte indenfor kalenderarets rammer.
Desuden er der ved audiologiuddannelsen indfgrt nye procedurer som fglge af fremdriftsreformen.
Dette betyder, at arbejdet med at definere og planleegge de SDU studerendes projekter nu er fordelt
over naesten halvandet ar fra de farste ideer, til projektet er evalueret i slutningen af juni aret efter.
Da TAL deltager i processen fra starten som inspirator over etablering af kontakter og teknisk
bistand til forsggsopstillinger, til vejledning i rapportskrivningsprocessen, vil meget af dette arbejde
udfgrt i 2017 farst blive kronet med en projektrapport i juni 2018.

Udenfor rammerne af TAL- projekter er forventningerne ogsa blevet luftet. Flere danskere gnsker
sig kortere ventetider, gget gennemskuelighed og grundleeggende aendringer af strukturen i den
danske hgreomsorg. Der er nok ingen der har et overblik over praecis hvilke sendringer der er mest
optimale, men i debatten fornemmes blandt andet forskellige faggrupper forventninger til at
varetage nye roller i rehabiliteringen, ligesom andre faggruppers frygt for at blive overflgdiggjort.

Ogsa til hgreapparater blev forventningerne luftet i 2017. Flere producenter signalerede at netop i
det forgangne ar har deres nye hgreapparater indfriet store forventninger til funktion og ydelse. Det
er nok veerd at naevne, at nogle af arets produktlanceringer samtidig satte kursen for nye store
forventninger, men konstant at kunne haeve barren er vel ogsa en del af betingelsen for kommerciel
succes. Der er desuden store forventninger til produkter der ikke er klassiske hgreapparater og ikke
ngdvendigvis fremstillet af hgreapparatfabrikanter. Disse produkter kaldes blandt andet "hearables”-
et ordspil pa udtrykket "wearables” som bruges om teknologi man beerer pa sig, eller PSAP’s med
en engelsksproget forkortelse som frit oversat til dansk betyder personlig hgreforsteerker. Finder
disse produkter vejen til succes til afhjselpning af hgretab, kan dette betyde store aendringer i
strukturen af hgreomsorgen. Indtil nu mangler vi dog at se de fgrste produkter i denne kategori der
kan indlgse potentialet.
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Store forventninger knytter sig fortsat til innovationsprojektet: "Better hearing rehabilitation”
(BEAR)}, som efter at have rekrutteret personale i hele 2017, begynder at f& noget inerti henimod
udviklingen af nye testmetoder af hgrelse og tilpasningen af hgreapparater. En af de farste stgrre
milepeele blev ndet i slutningen af 2017, nemlig inkluderingen af 2000 patienter i en undersggelse
pa Odense Universitetshospital og Aalborg Universitetshospital. Ideen med denne undersggelse var
at undersgge den nuvaerende praksis for hgreapparatbehandling og dermed skabe en ramme for
fremtidige undersggelser i BEAR regi.

Endelig opbygges der stadig starre forventninger til de SDU-projekter som TAL har bergring med.
De fleste SDU-projekter udspringer af TAL’s kompetenceomrader: Tekniske hjalpemidler, stgj og
rumakustik, elektroakustik og taleaudiometri. Projekterne i 2017 var ingen undtagelse med emner
som afprevning af tradlgse hjalpemidler, IG- malinger, frekvenstransponering, lokalisation af lyd
og stej og adfaerd i barnehaver. Ekstra store forventninger vil der ofte vaere knyttet til projekter
som udnytter TAL’s kompetencer men samtidig udforsker andre fagomrader inden for audiologi,
som det fx var tilfaeldet med stgj og adfaerd i bernehaver- projektet.

Mange af SDU projekterne blev praesentereret af de studerende pa en sakaldt ”SDU-dag i juni,
efter den officielle aflevering af projekterne. Arrangementet blev holdt i TAL’s lokaler pa
Edisonsvej i Odense, hvor der var deltagelse af omkring 50 studerende, FORCE medarbejdere, og
repraesentanter for branchen. Deltagerne udtrykte stor tilfredshed med arrangementet.

Traditionelt afholder TAL arligt tre abne kursusdage i Odense. Som i arene forinden var
hovedtemaerne i 2017: Heoreapparatteknik, teknisk audiologi og tilpasning af hgreapparater.
Kurserne er godt besggt isaer af personer i hgreomsorgen der benytter sig af dette tilbud til at fa
opdateret deres tekniske viden. Udover disse kursusdage har TAL haft stor aktivitet med videns
indlaeg i forskellige sammenhange. Blandt andet har brugerorganisationen Decibel, efterspurgt
vores undervisning i forbindelse med uddannelse af foraeldre og laerere i brugen af hjalpemidler i
forbindelse med projektet ”IHEAR” Hjaelpemidler var ogsa i fokus pa et indlaeg pa IFHOH ”Future
Loops” konferencen, hvor TAL’s budskab var behovet for dokumenteret test af hjaelpemidler pa
samme vis som det kendes med hereapparater.

1 BEAR projektet er et udviklingsprojekt med et bredt samarbejde mellem danske universiteter, hospitaler
og industrien med det formal at forbedre hgreomsorgen i Danmark. Projektet som tilsammen har et budget
pa 50 millioner kroner er stattet af Innovationsfonden.
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Indenfor standardisering var der stor aktivitet i 2017. Der er blevet arbejdet med standarder i
IEC/TC29/WG13(Hearing Aids) regi, primeaert revision af forskellige dele af IEC60118, samt
harmonisering mellem ANSI og IEC standarder. Store dele af standardiseringsarbejdet udferes af
Allan G. Kristensen og Gert Ravn, sidstnaevnte primaert i sine roller som ”convener” i
IEC/TC29/WG13(Hearing Aids), samt formand for Dansk Standard DS S-529(Elektroakustik).

Der har vaeret stor efterspargsel efter "traditionelle” konsulentydelser i 2017, det vaere sig
opgaver som kraver elektroakustisk udstyr savel som opgaver der traekker pa TAL’s
medarbejderes viden og erfaringer. Her kan naevnes malinger pa audiometrirum i Viborg og
Aarhus, teleslyngeforstaerkere, elektromagnetisk baggrundsstaj pa Fyn, arbejdsgruppen for god
hererehabilitering, og mgder vedrerende AMGROS licitationerne vedrgrende traditionelle
hereapparater, benforankrede hgreapparater og cochlea implant.

Afslutningsvis skal de starre projekter, som raekker ind i 2018 omtales: En
spgrgeskemaundersggelse i Syddanmark med ambitionen at kortlaegge brugernes tilfredshed med
hereomsorgen opnaede ikke tilfredsstillende antal besvarelser ved farste udsending, sa et kortere
spargeskema med en mere aktiv distribution blandt nytilpassede brugere forventes udsendt i
2018. En opdatering af publikationen ”hjaelpemidler pa arbejdspladsen” er taet pa at vaere
faerdig, men nye produktkategorier samt koordinering med Hgreforeningens "Hgremanual” og
Center for kommunikation og velfaerdsteknologi (CKV- Region Syddanmark)’s hjemmeside
”Hgrerehab” har udskudt publiceringen til 2018.

En mobil-hjemmeside med opgaver til hgretraening forventes at vaere funktionel i farste kvartal
2018. Det er en viderefgrelse af to tidligere SDU-projekter som har etableret anvendeligheden af
heretraening til hereapparatbrugere under de rigtige omstaendigheder. Disse projekter har peget
pa at en interaktiv implementering af disse opgaver er en forudsaetning for at brugerne kan fa
gleede af gvelserne. Et aktuelt SDU projekt producerer nye opgaver til hjemmesiden, og evaluerer
dens anvendelighed, mens selve hjemmesiden udvikles af trediepart. Endeligt er et projekt med
VR simulering af hgretab, ogsa udfert i samarbejde med CKV og firmaet “Takeawalk360” ikke
blevet afsluttet indenfor kalenderaret 2017.
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Bilag A: e-nyhedsbrev i 2017:

e- nyhedsbrev nr.18

SDU-Dag 27. juni

Igen i ar er det muligt at hore en raekke audiologi studerende fra SDU fremlaegge
deres projekter pa Teknisk-Audiologisk Laboratorium pa Edisonvej 24. Det foregar
den 27. Juni, hvor man kan here fremleggelser bla. om: Heretekniske
hjalpemidler, stgj i bernehaver, foretrukne lydniveauer, frekvenstransponering
med mere. Dagen starter 9:30 og forventes at slutte ca. kl 15:30. Det er gratis at
deltage, men af hensyn til lokalernes starelse er deltagerantallet begranset og
derfor er tilmelding ngdvendig. Se det komplette program, eller ga direkte til

tilmelding her

Magnetisk stgj i teleslyngen

Brugere der anvender teleslynger kender sandsynligvis til problematikken med
stgj eller brum i gret nar hegreapparatet er slaet pa T. Telespolen i hgreapparatet
opfanger alle magnetiske signaler, bide dem fra teleslyngen og dem fra el-
installationer, computere, lysdeempere og ségar robot plaeneklippere. Derfor er det
vigtigt at fa fastlagt det magnetiske baggrundsstgjniveau der hvor det planlaegges at
installere telelsynger.

Teknisk-Audiologisk Laboratorium kan rekvireres til at male baggrundsstgjen med
en feltstyrkemaler og ssmmenholde mélingerne med kravene i IEC60118-4. man
kan dog ogsé med fordel vurdere den magnetiske baggrundsstgj med et
hgreapparat pa T- eventuelt sammen med en halsslynge s& man kan sammenligne
niveauet af signalet gennem slyngen med niveauet af baggrundsstgjen.
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Forward dette nyhedsbrev til en ven. Vil du ikke modtage det laengere? Afmeld nu.
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Bilag B:
Preferred listening levels - a silent disco study

RIKKE S@RENSEN"" ELIZABETH BEACH%3 MEGAN GILLIVER?>3 AND CARSTEN DAUGAARD*

" Audiology Studies, Faculty of Health Sciences, University of Southern Denmark, DK-5230 Odense M,
Denmark

Z National Acoustic Laboratories, Macquarie University, NSW 2109, Australia
3 HEARing Cooperative Research Centre, Melbourne VIC 3053, Australia

4 Technical Audiological-Laboratory, Force Technology, Edisonsvej 24, DK-5000 Odense C, Denmark

Aim: To investigate preferred listening levels (PLLs) in a dance situation and compare them to typical
sound levels at dance venues (90-105 dB Laeq). Method: Fifty-nine young people had their individually
chosen sound levels measured at a silent disco event. In a separate experiment 25 participants set
their PLLs for music delivered through headphones and loudspeakers respectively, and repeated
measures were conducted to test intra-rater reliability. Results: The sound level at the silent disco
event was limited to a maximum of 89-93 dB Laeq. One-third of the 59 participants expressed a
preference for louder sound levels while two-thirds were satisfied with this or even softer volumes.
PLLs over headphones were on average 2 dB louder than in loudspeaker mode. PLLs varied 0.8-19.1
dB within each participant for the same input, but most participants (84%) showed a personal range
of less than 5 dB in 75% of their measures. Conclusion: Many patrons’ PLLs are noticeably lower than
what is typically offered at dance venues.

INTRODUCTION

The contribution of leisure noise exposure to the risk of noise-induced hearing loss (NIHL) is a growing concern
in modern society (Johnson, Andrew et al. 2014, WHO 2015). One source of high levels of sound exposure is
discotheques, which typically offer sound levels of 90-105 dB Laeq (Tin and Lim 2000, Sadhra, Jackson et al.
2002, Cassano, Bavaro et al. 2005). In Australian nightclubs, an average of 98 dB Laeq Was found, with regular
attendees spending approximately 5 hours per visit (Beach 2013).

There is no legislation in place to regulate the sound exposure of patrons on their own time, but acceptable
noise limits have been defined for workplace sound environments. Since these regulations are intended to
minimize the risk of NIHL, they may be used as reference limits in leisure noise situations. The limits are
based on international standards which state that working more than 8 hours at a mean exposure level of 85
dB Laeq poses a risk of developing NIHL (ISO 2013, 2014). As such, the 90 dB Laq seen in the lower range of
dance venue exposure would be acceptable for only 2.5 hours a day, whereas 105 dB La.q Would be acceptable
for less than 5 minutes. It is therefore not surprising that many patrons of high-volume venues report sound-
related difficulties. Tinnitus as well as temporary hearing loss were seen in 66-88% of more than 1.000 young
respondents following concert or dance venue attendance (Mercier and Hohmann 2002, Johnson, Andrew et
al. 2014).

The general assumption seems to be that patrons prefer the music to be played at high levels. However,
research has found that many young partygoers may prefer lower levels. In one study, 90% of 500 regular
clubbers self-reported that they would prefer sound levels to be softer than the levels they generally
experienced (Beach 2013), while another found 42% of 700 participants to be similarly inclined (Mercier and
Hohmann 2002). Additionally, 70% of 325 participants in a third study “felt that noise levels in nightclubs
should be limited to safe volumes” (Johnson, Andrew et al. 2014).

So far, these indications of preferred listening levels have been tested using surveys asking for people’s
preferences in relation to existing volumes. Less is known as to whether such responses truly represent
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patrons’ actual preferred levels, or to what extent they may wish for sound levels to be lowered. This study
aimed to investigate these questions via a party concept known as “silent disco”, which gave the opportunity
to test patrons’ PLLs in practice. In a silent disco there is no music in the room at large, but each patron
controls their own music volume emitted from a set of headphones wirelessly connected to a transmitter
playing the music. As such, patrons’ actual PLLs may be measured directly during or following a silent disco
event.

However, it has been found that PLL may vary depending upon whether the stimulus is presented through
headphones or loudspeakers, with PLLs being quoted to be 3-19 dB louder in headphone mode than in
loudspeaker mode (Rudmose 1982, Brixen 2001). It was therefore necessary to also compare PLL for music
played through the silent disco headphones against that from loudspeakers.

The study thus aimed to better understand young people’s PLL in dance venues through two related
experiments. The first experiment measured actual PLL under headphones in a silent disco event. The second
experiment compared the PLL preferences under headphones to those in nightclub-like loudspeaker
environments.

It was hypothesised that a substantial number of participants would choose softer listening levels than the
90-105 dB typically seen at dance venues, and that their PLLs would be louder for presentation through
headphones than through loudspeakers.

METHOD

Both experiments had ethics approval from the Australian Hearing Human Research Ethics Committee.

Experiment 1: Silent disco event

Equipment and stimuli

Music was delivered through Samsung tablets connected to three transmitters and 59 silent disco headphones
provided by a local supplier. Six popular dance songs were presented in three different sound qualities
(unmanipulated, bass boosted and peak clipped) to redirect the participants’ attention from sound levels.
Sound levels were measured in the laboratory using a Briel & Kjaer type 2250 sound level meter connected to
a Kemar mannequin. The maximum presenation level varied with headphone set and was limited to between
89 and 93 dB to comply with ethics requirements.

Participants
Fifty-nine university staff and students were recruited through convenience sampling via social media and at

the university bar. Of these, 32 were male and 25 female2. The age span was 19-35 years with a mean age of
23.5 years. The majority (N=46) self-reported having normal hearing while 13 reported that they suspected
or knew that they had ‘some hearing loss’.

Procedure

Participants were given a personal set of wireless headphones that enabled them to adjust the volume of the
shared music individually. To avoid bias in choosing their volume, they were initially told that the study was
investigating sound quality preferences, with no mention of sound levels being made. All the participants
danced together for 11.5 minutes to popular music presented through the headphones. When the music ended,
they returned their headphones to the researchers with the final settings intact and filled out a written
questionnaire. The survey included questions on both perceived sound quality and the satisfaction with their
chosen sound levels, and the answers were linked to each participant’s sound level measured in the
laboratory. Duration and maximum sound levels were limited to comply with ethics requirements.

2 One participant chose the “other/unspecified” gender option in the survey, one did not answer the question.
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Experiment 2: Comparison study of PLL in headphones vs. loudspeakers

Equipment and stimuli

Excerpts of half a minute from five of the songs from Experiment 1 were used as stimuli. Four songs were
presented in three different sound qualities (unmanipulated, bass boosted and peak clipped), giving a total
of 12 individual experimental sound files. The fifth song, without sound quality manipulation, was used as a
“control” to investigate intra-rater reliability.

The stimuli were presented through a Samsung tablet connected to an attenuator through a Digitor 4-Way
Video Switch Box C 2505. The attenuator was connected to both a silent disco transmitter sending to the
wireless headphones, and to a Marantz Integrated Stereo Amplifier PM-43 feeding two Tannoy V8
loudspeakers. A dial attached to the attenuator enabled sound levels to be manipulated in real time as the
stimulus was played, in increments of 0.1 dB.

Unattenuated sound levels were measured through a Briiel & Kjaer type 2250 sound level meter connected to
a Kemar mannequin.

Participants
Twenty-five participants (17 female, 8 male) aged 21-36 years (mean: 26 years) and reporting normal hearing

were recruited through convenience sampling.

Procedure

In a laboratory setting, participants were instructed to individually set their PLLs for a total of 16 presentations in each mode
(headphone and loudspeaker) by manipulating the attenuator. For both modes, the 12 experimental sound files were each presented
once, and the control sound file presented four times.

Four different presentation orders were devised to avoid order effects. The participants’ chosen attenuation
levels were noted and subtracted from the unattenuated maximun sound levels measured through the Kemar
mannequin.

RESULTS

Experiment 1: Silent disco event

Participants’ results from the silent disco were divided into four groups based on the volume setting they
chose during the event. Individual sets of headphones had slightly different maxima, leading to a variation in
dB Laeq Within each volume setting group as seen in Table 1. This table also shows how many people in each
volume group were satisfied with the volume or felt that it should have been louder or softer.

Volume Mean Range Total | Were Preferred | Preferred

setting (dB Laeq) | (dB Laeq) | (N) satisfied higher (n) | lower (n)
(n)

#1 (loudest) 91.1 3.7 38 17 18 2

#H2 85.4 1.2 12 10 2 -

#3 79.6 1.2 5 3 2 -

#4 (softest) 73.4 2.6 4 4 - -

Table 1: Sound level variation within volume settings and participants’ satisfaction with
their final sound level.

Of the 59 participants, 38 (64%) were listening to the loudest volume setting (volume #1), the remainder to
softer volumes. In the softer volume groups (n=21), 81% were satisfied with the sound levels, as were 45% of
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the people in volume group #1. In group #1, 47% wanted it louder, 2 wanted it softer and one did not answer
this question. Overall, 22 (37%) of the 59 participants wanted the music to be louder than their chosen levels,
but only 18 of these were already at maximum loudness.

For the 34 participants (58%) who reported being satisfied with their final volume, the mean PLL was 86.0 dB
Laeq- Overall mean PLL was 87.6 dB Ls.q and mean sound level for those who would have preferred it to be
louder was 89.7 dB Laeg.

Experiment 2: Comparison study of PLL in headphones vs. loudspeakers
Mean PLL for all participants and all songs was 71.3 dB Laeq in headphone mode and 69.3 dB L,eqin loudspeaker
mode. A paired t-test yielded a significant difference of 2 dB (t(25)=2.92, p=.007), indicating that preferred
levels under headphones were significantly higher than those heard through loudspeakers.

Intra-rater reliability

Measures from the reference song (heard four times across the experiment) showed a noticeable variation in
PLLs, with intrapersonal differences in the PLL of 0.8-12.4 dB in headphone mode and 1.5-19.1 dB in
loudspeaker mode. This difference was termed Consistency Range (CR). Seventeen participants (68%) showed
CRs above 5 dB in one or both presentation modes (see figure 1).

Consistency range: CR
All 4 iterations

[
c
©
i
9
b
3 m0-3dB
Y
[]
5 ®3-5 dB
£
£ #>5dB
2

Headphones Loudspeakers Both combined

Mode of presentation

Fig. 1: The number of participants who had 0-3, 3-5 or above 5 dB Laeq difference between their
loudest and softest chosen volume (CR) for the reference song, ordered by presentation mode.
Focusing on the three closest PLLs for each participant yielded CRs for 75% of the presentations, termed CR-
75%. Twenty-one participants (84%) had a CR-75% below 5 dB in both presentation modes, and 12 of those
(48% of all) were also below 3 dB (see figure 2).
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Fig. 2: The number of participants with a difference of 0-3, 3-5 or above 5 between the three PLLs for
the reference song that were closest to each other, ordered by presentation mode.

DISCUSSION

PLL at dance venues

Two-thirds of the participants at the silent disco event chose the maximum volume of 89-93 dB Laeq, Which
is relatively low compared to the 90-105 dB Laeq usually offered at regular dance venues. The fact that half
of these patrons would have preferred the music to be louder is therefore not surprising. However, the other
half seemed satisfied with their sound level, as did most of those who deliberately chose even softer listening
levels. This strongly indicates that two-thirds of the entire sample did in fact have lower prefered listening
levels than what is typically offered at regular dance venues.

A few in the loudest volume group reported wanting softer listening levels while some in the softer volume
groups said they would have preferred louder levels. It is unclear why these indivduals did not simply adjust
their individual volume controls to accommodate their preferences. Possible answers include that they had
some difficulties using the volume controls, that they believed they were already at the loudest/softest
level, that they wanted a smaller adjustment than the 6 dB offered by the equipment, or that they perhaps
misread the survey when answering. Only the 18 listeners who were already at top volume and wanted it
louder did not have the opportunity to self-adjust to their satisfaction.

Of those satisfied with their sound levels in experiment 1, mean PLL under headphones was 86 dB Laeq.
Experiment 2 showed that PLL for headphones were generally 2 dB higher than for loudspeakers. Taken
together, the results suggest that the PLL for these participants in a standard venue may be more likely in
the range of 80-90 dB Laeq than 90-105 dB Laeq.

Overall, the findings obtained from observing actual sound level choices match well with previous survey-
based studies showing that 42-90% of young people prefer sound levels to be softer than what is typically
offered at dance venues.

Intra-rater reliability
Participants initially appeared quite inconsistent in choosing their PLLs in Experiment 2, yielding consistency
ranges of up to 19 dB with two-thirds of the participants being above 5 dB in at least one presentation mode.
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However, due to the number of measurements per participant and the fact that most showed a CR-75%
below 5 dB, the results were deemed sufficiently valid for further analysis.

These results show that intra-rater reliability is an important factor to consider when designing studies that
ask participants to set their preferred listening level, and it is highly recommended that future research
includes repeated measurement for added validity, and that previous research is reviewed with this in mind.

Limitations

The results presented here were obtained in a brief, volume-limited silent disco event that was specifically
designed for research purposes. It may be that people’s preferred listning levels would be higher if their
exposure were extended to several hours as at a typical night out rather than the 11-12 minutes of this
experiment. Similarly, those who consciously reported being satisfied with the maximum volume presented
through the headphones might have selected a higher setting if it had been available.

CONCLUSION

The majority of young people seem to prefer sound levels noticeably softer than what is usually offered at
regular dance venues. People are reasonably consistent in setting their preferred listening levels in a
controlled laboratory study across repeated measures, and any single measurement should be considered in
this context. Future research in this area should therefore involve repeated measures wherever possible,
and caution is advised when reviewing previous research on preferred listening levels.
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