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Notable outbreaks in performing arts settings

Choirs: USA, France, Germany, 
Netherlands 
• Feb-Mar 2020
• High attack rate among participants 

in rehearsals and performances (>80% 
in some cases)

• Hospitalizations and deaths

Dance: Russia ballet companies
• Apr 2020 – Bolshoi ballet, 34 cases 

identified following pre-performance 
screening

• Aug 2020 – Mariinsky ballet, over 50 
cases including dancers and 
coaches; some hospitalizations

Theatre: Japan
• Jun-Jul 2020
• Small theatre (186 seats, running 

at 50% capacity)
• Following 5 days of performances, 

30 cases among staff, cast and 
theatregoers

Bands/Instrumental
• Japan - 11% of 61 clusters in Japan 

were associated with music-related 
events including live concerts

• USA – High school band, Touring 
metal bands returning from 
Europe
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Large respiratory droplets – direct exposure when in close 
contact with an infected person who is sneezing, coughing 
(droplets > 5 µm)

Large respiratory droplets – direct exposure when in close 
contact with an infected person who is sneezing, coughing 
(droplets > 5 µm)

Smaller respiratory droplets/aerosols – direct 
exposure from close contact or indirect exposure 
from accumulated aerosols 
(droplets of < 5 µm)

Smaller respiratory droplets/aerosols – direct 
exposure from close contact or indirect exposure 
from accumulated aerosols 
(droplets of < 5 µm)

Contact with contaminated surfaces/fomites 
followed by contact with nose, mouth, or eyes
Contact with contaminated surfaces/fomites 
followed by contact with nose, mouth, or eyes
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Kohansky et al. 2020. Review of indoor aerosol generation, transport, and control in the context of COVID‐19 International Forum of Allergy & 
Rhinology, First published: 11 July 2020, DOI: (10.1002/alr.22661) 



Particle Size

• Large droplets (< 5-10 µm)
• Reduced settling time
• Intense but less frequently release 

in coughs/sneezes
• More likely released by 

symptomatic persons

• Aerosols (< 5-10 µm)
• Increased settling time
• May circulate and accumulate
• Less intense release but could be 

generated continuously
• Symptomatic AND asymptomatic 

persons
• Potential to reach lower 

respiratory tract 
Kohansky, Lo and Waring. Review of indoor aerosol generation, transport, and control in the context of COVID‐19 International Forum of Allergy & Rhinology, First 
published: 11 July 2020, DOI: (10.1002/alr.22661) 



Common factors 
in many 
outbreaks

• Indoors
• Crowded spaces
• Close contacts
• Lots of interaction (greeting, talking, laughing, cheering, shouting, singing, 

sharing of food/objects)
• Long duration of interaction
• Poor ventilation
• Prevalence of community spread of the virus (symptomatic and 

asymptomatic)

Leclerc et al. 2020
European Centre for Disease Control and Prevention (2020)



But…what are the 
transmission risks 
associated with 
performing arts?



Risks 
associated 

with gathering 
in groups for 
rehearsals or 

performances

Close contact
• Group or partnered performance segments
• Sharing of sheet music, props, stands, 

microphones, dressing rooms etc.
 Increases risk of exposure to respiratory droplets 

and short-range aerosols

Indoors over long duration
• Dressing rooms, backstage, orchestra pits, 

enclosed rooms
• Limited ventilation reduces the dilution and 

dispersion of aerosols
 Increases risk of exposure to accumulated 

aerosols

Sharing of surfaces or objects 
• Musical stands, chairs, books, microphones, 

instruments, props, costumes, makeup and 
brushes, refreshments, etc.

 Increased risk of exposure via fomites



Risks associated 
with 

vocalization 
during 

singing/acting

Vocalization affects the quantity and size of 
respiratory droplets and aerosols emitted

Quantity

• Vocalization of any type releases more  than  breathing

• Volume increases quantity released

• Type of phonation and articulation can affect quantity 
released

Size

• Most are aerosols (≤ 5-10 µm) and majority ≤ 1 µm

• These can remain suspended and travel further than 
large droplets

• Aerosols are much more likely to penetrate the lower 
respiratory tract



Comparing singing and 
speaking to breathing

• Laser particle counter study, 8 subjects 
during breathing, speaking and singing

• Significantly higher emission rates for 
singing compared to mouth breathing 
and speaking; Emissions increased with 
volume

• Variation between singers; Higher 
emission rates for phonation by females 
vs. males in this study

Also see Spahn and Richter 2020. Risk Assessment of a Coronavirus 
Infection in the Field of Music. Fourth update (2020 July 17).
https://www.mh-freiburg.de/en/university/covid-19-corona/risk-
assessment Mürbe et al. 2020



Visualization of droplets while singing

Bahl P, de Silva C, Bhattacharjee S, Stone H, Doolan C, Chughtai AA, et al. Droplets and Aerosols generated by singing and the 
risk of COVID-19 for choirs. Clin Infect Dis. 2020. Available from: https://doi.org/10.1093/cid/ciaa1241



Risks 
associated 

with playing 
of musical 

instruments 

Strings, Keys, Percussion

• Potential for fomite transmission via shared 
instruments

• Potential for increased release of aerosols if 
playing more energetically

Brass and Woodwinds

• Release of respiratory particles from instrument 
bell, or keys most of which are aerosols

• Current studies show contrary findings in 
comparison between different instrument types

• Quantity released can vary by tube length 
(brass), mouthpiece design (woodwinds), and 
playing style

• Breath condensate presents droplet, aerosol or 
fomite risk if not carefully collected and disposed



Risks 
associated 
with dance 

• Clusters and outbreaks related to fitness, 
ballet companies etc. indicate transmission 
could be due to many factors

• Gathering in groups, social interactions

• Inside over long duration, close contacts, poor 
ventilation

• Vigorous physical activity

• Limited study of risks specific to dance 

• Study of transmission risks due to vigorous 
physical activity indicates it can increase 
the quantity and velocity of air inhaled 
and exhaled

• Active movement could lead to increased 
air turbulence and resuspension of settled 
droplets
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Minimizing the Risks: Personal measures

• Symptomatic or potentially exposed persons should stay home

• High risk/susceptible persons should stay home

• Limiting social contacts outside of performance or rehearsal cohorts 
where they are used

• Taking precautions outside of the group (distancing, face coverings, 
hand hygiene)

• Avoiding close contact, handshakes, sharing of objects/equipment 
and preparing offsite (makeup, costumes etc.)



Minimizing the Risks: Distancing
• Maintaining 2 m between performers, coaches, instructors, crew etc. helps 

reduce spread due to LARGE respiratory droplets

• Distancing can also help to reduce some of the short-range transmission of 
smaller droplets

• Maintaining distance is easier in larger venues/rooms

• Ensure distancing is maintained for ALL activities (e.g. entry/exit, warm up 
spaces, bathrooms)

• Wind instruments should account for length of instrument and may require greater than 
2 m

• Dancers or actors may consider designated performance/practice zones to avoid 
close encounters

• Avoiding face to face arrangements; Consider creative adaptations for 
scenes requiring close contact; or limit to persons from the same household 
where possible



Minimizing the Risks: Reduce density and duration

• Larger spaces with fewer faces
• Reduced loading of infectious particles; increased dilution 

and dispersion of accumulated aerosols

• Solo performances, Cohorts/bubbles

• Shorter duration (e.g. 30 minutes) and breaks between 
rehearsal or performance

• Reduces accumulation of potentially infectious particles

• Breaks should be in a different location, and not compromise 
distancing principles or alternate between rooms/rehearsal 
spaces



Minimizing the Risks: Masks
• Masks can block some emissions and reduce 

exposure to droplets and aerosols

• Effectiveness depends on

• Fit - without gaps around the nose bridge, 
chin, and sides

• Filtration - materials that effectively block 
the movement of both droplets and 
aerosols

• Most homemade masks and adaptations of 
traditional masks have not been assessed for 
their effectiveness

• Adaptations for various uses

• Singers’ masks for greater articulation and 
mouth movement

• Brass and woodwind players

• Instrument bell-covers

• Consider as an added layer of protection with 
other measures



International Coalition 
for the Performing Arts 
– preliminary results

• Studies indicate that a higher 
concentration of respiratory particles 
are released during singing compared 
to breathing

• Measurements indicate the 
effectiveness of masks and screens for 
reducing release of respiratory particles

• Models of infection risk indicate risk 
increases over time; masks reduce risk 
overall

(0.5-20 µm particles)

International Coalition of Performing Arts. 2020



Minimizing the Risks: Ventilation

Outdoors and uncrowded

Large indoor space with 
mechanical/natural ventilation 

(high ACH)

Smaller indoor space 
with mechanical or 
natural ventilation 

(high ACH)

Avoid 

confined indoor 
space & no 
ventilation
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Minimizing the risks –
Cleaning and disinfection

• Good hand hygiene and routine cleaning and 
disinfection of shared surfaces, including dance 
barres, floors etc.

• Cleaning and disinfection of shared equipment 
between users (props, musical stands, instruments)

• Cleaning and disinfection of instrument surfaces and 
mouthpieces routinely to reduce the possibility of 
fomite transmission (following recommended 
practice for the instrument)

• Collect and dispose of condensate followed by 
handwashing and hand sanitizing to prevent cross 
contamination of the instrument surface, chairs, music 
stands, or the floor



Minimizing the risks -
audiences

• Refer to occupancy limits and venues/workplace specific 
criteria for your jurisdiction 

• Principles of encouraging distancing, mask wearing, good hand 
hygiene, and respiratory etiquette should be applied

• Communication with audiences prior to events can allow 
organizers to set out COVID-19 safety protocols, screening, and 
gather information for contact tracing

• Some guidance recommends discouraging audiences from 
singing, cheering, dancing, and laughing. Alternatives can be 
suggested for non-vocal participation, hand-held noisemakers, 
clapping etc.

• Innovations in audience layout and partitions, reducing 
crowding at entrances and exits, removing congregation
points, using outside venues or improving ventilation inside can 
all add to layered approach to reducing risks



In summary

• Outbreaks and clusters in performing 
arts settings share common features 
of outbreaks related to gathering in 
groups

• Additional risk factors due to 
increased release of droplets and 
aerosols may also contribute to 
transmission in some settings due to

• Vocalization
• Playing of wind instruments
• Vigorous physical activity

• Layering of precautions can reduce 
transmission risks



Risk Assessment
• Various approaches (WHO, Spahn and 

Richter 2020, PHAC, etc.)

• Consider the specific circumstance
• Risk level of participants
• Risk level of the venue
• Risk level of the activity
• Level of community transmission

• Consider mitigation potential
• Layering of mitigation measures, 

following local PH advice

• Does mitigation eliminate or reduce 
risks sufficiently? 

• If not, what else can be done?



Risk of SARS-CoV-2 transmission from asymptomatic people in different settings and for different occupation times, 
venting, and crowding levels (ignoring variation in susceptibility and viral shedding rates). 

Nicholas R Jones et al. BMJ 2020;370:bmj.m3223

©2020 by British Medical Journal Publishing Group



Risk Calculators
• Based on models and estimates
• COVID-19 Airborne Transmission Estimator 

(Jimenez 2020)
• Airborne Infection Risk Calculator (AIRC) 

(Mikszewski et al. 2020)
• Risk Analysis of the transmission of CARS-

CoV-2 by aerosols (in German, 
Trukenmüller 2020)

• Essential inputs
• Room dimensions
• Air exchange
• Number of persons
• Duration of exposure etc.
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