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Aerosol emission during singing
Introduction

A Main transmission for SARS-CoV-2-viruses via the respiratory system
A (artificial, but pragmatic) distinction of particles between droplets and aerosols

A Aerosol generation assumed at different places within the respiratory tract: lung
alveoli, vibrating vocal folds and articulatory instruments

A Scientific evidence with regard to increased infection rates during choir singing in
closed rooms
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Choir singing during the SARS-CoV-2 pandemic
Assessment levels

Assessment of the transmission risk

Specific risk managements strategies

( CHARITE uNIVERSITATSMEDIZIN BERLIN



Choir singing during the SARS-CoV-2 pandemic
Assessment levels

Assessment of the transmission risk

Specific risk managements strategies

( CHARITE uNIVERSITATSMEDIZIN BERLIN



Aerosol emission is increased in professional
singing

Dirk Murbe, Martin Kriegel, Julia Lange, Hansjorg Rotheudt,
Mario Fleischer

-'. HRI @I—IARITE

tttttttt

Klinik far Audiologie
und Phoniatrie

DOI: http://dx.doi.org/10.14279/depositonce-10375.3

( CHARITE uNIVERSITATSMEDIZIN BERLIN



Aerosol emission during singing - adults

Method

A Measurements in the cleanroom of the Hermann-Rietschel-Institute, TU Berlin,
Germany

A Measurement setup: glass cylinder with defined air movement and a laser particle
counter

A Distinction of particles into 6 classes: > 0,3-0,5 um; > 0,5-1,0 pm; > 1,0-3,0 um; >
3,0-5,0 um; > 5,0-10,0 um and > 10,0 ym

A Calculation of particle source strength

A Sound pressure level measurement in addition to the assessment of the particle

source strength
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Aerosol emission during singing - adults

Method
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Aerosol emission during singing - adults
Method

A 8 singers (age 22 to 62 years), members of the RIAS Kammerchor
Berlin

A 2 subjects for each of the voice classification soprano, alto, tenor,
baritone
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Aerosol emission during singing - adults
Method

A Breathing
A Readi ng t hMNordwiedund did Soaneri
A Singing the choral lines (soprano, alto, tenor, baritone)
of t he c Wbstchiedvorn Waldei Aby Fel i x -Bhetholdye | s s o hn

A Sustained phonation on vowel /a/ (10 sec.) in different loudness conditions
(piano, mezzo-forte and forte)
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Aerosol emission during singing - adults
Results
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Aerosol emission during singing - adults
Results
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Aerosol emission during singing - adults
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Aerosol emission during singing - adults

Results
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Aerosol emission of adolescents voices during
speaking, singing and shouting

Dirk Murbe, Martin Kriegel, Julia Lange, Lukas Schumann,
Anne Hartmann, Mario Fleischer
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nd Phoniatrie

Mirbe et al. (2021) PLoS One; 16(2): e0246819. Published online 2021 Feb 10. doi: 10.1371/journal.pone.0246819

( CHARITE uNIVERSITATSMEDIZIN BERLIN



Aerosol emission during singing i adolescents
Method

o

8 children (7 children with an age of 13 years, 1 child with an age of
15 years), all members of semi-professional children choirs in Berlin

4 qgirls and 4 boys
All children had choir experience for a couple of years

Perceptional assessment of the choir leaders confirmed the pre-
mutational status of the children's voices
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Aerosol emission during singing i adolescents
Method

A Reading the text ADer Nordwind und die
Sonnein

A Singing the Swedish f
Segl an

A Shouting/cheering
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Aerosol emission during singing i adolescents

Results

120

10°
BH speaking B singing B8 shouting
@

10°
S1 S2 S3 S4 S5 S S7 S8

Subject

- 100

1dS ap up *"4vq

( CHARITE uNIVERSITATSMEDIZIN BERLIN



Aerosol emission during singing i adolescents

Results
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Aerosol emission during singing i adolescents

Results
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Aerosol emission during singing
Measurements particle source strength
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Aerosol emission during singing
Measurements particle source strength

Alsved M et al. (2020), Aerosol Science and Technology, Volume 54, 2020 - Issue 11
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