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Health Topics v Countries v Newsroom v Emergencies v

PBD home Make Listening Safe

1.1 billion teenagers and
young adults are at risk of
developing hearing loss
due to the unsafe use of
personal audio devices
and exposure to damaging
levels of sound in noisy
entertainment venues.
Under the theme “Make
Listening Safe”, WHO
draws attention to the
rising problem of noise-
induced hearing loss due
to recreational exposure to

e L.\;Stﬂﬂf'ng nge loud sounds.

Documents & publications

Deafness

KEY FACTS
0 L billon yem | Ower 43 million
B people worldwide are at risk > :
of haaring inss due o unsafe § PEOPIE 12-35 years live
listaning practices i with disabling hearing loss

Badd CCCER LTS BRad BREdERad BEad RAdEEEd

Among young people 12-35 years in middle- and high-income countries:

lieten 1o unsals levals of scund ; ana exposed to polentially damaaing

p through persongl audio devices (MP3 lewals of scund at nightclubs, bars
| plavers, smartphones, and others) and sponling events




* Risico op gehoor schade:
* Blootstellingsduur
* Niveau van de audit ~ve kete 1

Gehoor schade

en mp3-5p6|er5 e iznt'ijnenvan de ITU en WHO

- ITU-T/WHO: H870: Guidelines for safe
listening devices/systems

 CENELEC EN 50332-3 (2017), Sound system
equipment: Headphones and
earphones associated with personal music
players — Maximum sound pressure
level measurement methodology
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De referentie ?




dB SPL Response
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Doel ConcepTT: De noodzaak
onderbouwen van een uni. -,.-"'"
geluidsdosimetrie applicatie \ ~or
mp3-spelers die rekeni~- houdt met
leeftijdsspecifieke en . 17.v Juele
correcties

Tom De Neve



Study setup t\g

‘e it o [ »

Approval of Population: adultsand  Real ear Test signal: iPod Apple Earpods
the Ethical children with norecent ements: touch: Program (IN ear) and
committee of history of otological @vetrics simulation noise Marshall Major
the Ugent problems and absence a PMM (IEC 268-1) type Il (On ear)

of important amoun dule played at al level

of cerumen in the of +/- 75 dBSPL

canal. at the eardrum

28 boys (m

33 girls (mean

28 womepn (mean age 21y)
21 m@ age 21y)







retest/ Validiteit
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Real ear measurements:Test — rete

ON Right 250 500 1000 000 3 4000 8000 Total
[ Single measures 0,597 0,674 0,823 0, 0,887 0,827 0,607 0,678]
Average measures 0,816 0,9 0,959 0,935 0,822 0,863
Single 95% low 0,500 0,780 0,850 0,774 0,511 0,593
Single 95% upper 0,685 0,874 0,916 0,871 0,693 0,753
Average 95% low 0,750 0,811 0,910 0,914 0,944 0,911 0,758 0,814
Average 95% upper 0,8 00 0,952 0,954 0,970 0,953 0,872 0,901
IN Right 500 1000 2000 3150 4000 8000 Total
& 0,793 0,805 0,873 0,900 0,839 0,600 0,794]
0,920 0,925 0,954 0,964 0,940 0,818 0,920
0,732 0,747 0,832 0,867 0,789 0,504 0,733
Single 95% u 0,845 0,854 0,906 0,926 0,880 0,688 0,845
e 95% low 0,875 0,891 0,899 0,937 0,951 0,918 0,753 0,892
eragl§95% upper 0,934 0,942 0,946 0,967 0,974 0,957 0,869 0,943

>0,8 preferred
>0,72 adequate
<0,72 not good



PMM versus ER-7C
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Intra/inter transducer variation:
measured on HATS
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left versus right
ear: set B
(within same set
B)

In ear (Apple EarPods)

Tom De Neve



Left versus right ear Apple EarP et B

Outputon HATS
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left ear: set A
versus set B

In ear (Apple EarPods)




Left ear Apple EarPods: set A ve et B

Output on HATS

55,0 /
by &
/
N T

' Set A

dBSPL at HTAS mic

45,0
40,0
350
15 160 o) 400 500 630 800 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 10000
——IN ear mean left Apple earBuds 533 513 51,1 513 526 533 534 56,1 592 628 65,1 66,1 64,9 618 627 594 519 a1
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—— IN ear mean left Apple earBuds == IN ear left mean Backup Apple earBuds
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right ear: set
A versus set B

ON ear (Marshall Major Il)




Left ear Marshall ON : set A ve

Output on HATS
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Inter subject variation for headphones
(measured at the eardrum)




WP3
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HATS versus real
subjects

Tom De Neve




WP4




WP1-WP4

Inter/intra- transducer ve-iation

Intersubject variation

D.¥2r :nce between HATS and the real
nooulation

HATS cannot possibly be the reference in a
dosimetry app = need for individual calibration

26/04/2021 Tom De Neve




WP5




L) ol 71% W 13:24

13:10

aQ

Audio Calibration

Q Telefoon zoeken L)

5000

Video Waze Partena Bancontact Capture size 1024
Ziekenfonds

-~ START NEW RECORDING
® m

Pinterest OneNote Nationaal Hulp in huis SELECT AUDIOFILE ~ START AUDIO

@ @ @ g£ T(s) dosis% L RMS2cum Leq,Z Lp,Z

ACR Immoweb  WeTransfer Ledpictogram- 0.00 0.00 0.00 0.00 0.00

editor
> @ O

Woov Telenet Audio Capture

Frequency (Hz) 1000

\%

INDIVIDUAL NOISE DOSE (IND) APP BETA
\/ERSION: ‘AUDIO CAPTURE’




Toepassingen
IND app
(android

versie)

Universele dosimetrie
app: met gemiddelde
real ear corr waarden

Universele dosimetrie
app: met individuele
calibratie



Commerciéle app ¢ rcr-it:

Ugent/ K’ .Leuven scortwareontwikkelaars:

Weinig4 te " geen toepassingen gebruiken de
audio eindt: :p

Knelpunt:10S

versie IND
I o * 'ou..upig: 10S app die FFT leest, onduidelijk
d p pl |Cat|e i > ‘welk niveau het totaal niveau kan gelezen
worden

26/04/2021 Tom De Neve



IDF: dosimetrie apphcatie\q

App I0S Android Compatible : Ind|V|duaI Inter-
headphones edfic ear canal | Transducer
correq acoustics variation
Hear Angel NO YES App ? NO NO
data V'S
headphone
Headphone YES NO Made for ? NO NO
Audio Level 4y
(ios13)
Db Track YES YES . ? YES YES
IND To be
developed

BEATS DR DRE EP ON-E»

25%used-| "I~ | 00:25h left



		App

		IOS

		Android

		Compatible headphones

		Freq. specific correction

		Individual ear canal acoustics

		Inter-

Transducer

variation



		Hear Angel

		NO

		YES

		App database headphones

		?

		NO

		NO



		Headphone Audio Level (ios13)

		YES

		NO

		Made for iPhone

		?

		NO

		NO



		Db Track

		YES

		YES

		1: Weststone

		?

		YES

		YES



		IND

		To be developed

		YES

		ALL

		YES

		YES

		YES








Marktnood

* Android en |OS dosimetrie applicatie
compatibel met alle

* spelers
* koptelefoons

* Oplossing voor
* Intertransducer varia.‘e
* Intersubject vari-tie
e HATS —re~! 2ai vari tie

26/04/2021
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Apple takes care of ,Hur =urs:
‘Headphone Au uic Level’ in the
latest 10S (12,



https://9to5mac.com/2019/09/08/hearing-with-ios-13-and-watchos-6/
https://9to5mac.com/2019/09/08/hearing-with-ios-13-and-watchos-6/
https://www.bustle.com/p/the-apple-health-apps-volume-tracker-will-let-you-know-if-your-headphones-are-too-loud-17950915
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Apple says: ‘These measurements are most accurate when using Apple or Beats headphones. Ai-in played through other
headphones or speakers connected via a wire can be estimated based on the volunr :of y 'r device.

What about all other headphone combinations ?

What about inter/intra transducer vai atior ?

What about intersubject vanation ?

Which reference o. s A »* .e u 2 to make statements about the output ? HATS ?

Tom De Neve

Concerns a ‘Headphone Audio Level’

26/04/2021
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SETTINGS

NOTIFICATIONS

Ad] slide jure radar display ar
\otificat oggle on the rigt

n C
ole C t 1c
enable or disable notifications

PROTECTION
HearAngel can adjust your device's volume to

help protect your hearing. Toggle to enable ¢
disable each feature

Level Protection ®

f enabled, HearAngel will automatically reduce music

volume whenever it exceeds the danger level

21:56 @ @ © =W 41%a
© —
BEATS DR.DRE EP ON-EAR

25%used  DSA | 00:25h left
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ON-EAR

OTHER
HEADPHONES

AUDIO-TECHNICA
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ATH-M50X
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‘Heo: Angel” android app




What about inter/intra transducer variation ?

What about intersubi~ _t variation ?

v

Which reference does Hez Ar ,el use to make statements about the output ? HATS ?

Tom De Neve

Concerns a ‘Hear Angel” app

26/04/2021



Conclusions from our measurements
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iter subject variation for
headphones (measured at the

eardrum)

Chapter 2

Tom De Neve
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