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Currently, there is no formally published evidence related to either the survival of coronavirus on the 
surface of various instruments or whether playing an instrument increases the amount of droplets or 
aerosols in the air that could potentially carry the virus. However, there are studies in progress, with 
some sharing of preliminary findings via videos and web pages. Several studies have documented 
bacterial, mold, and yeast presence/colonization in a variety of both woodwind and brass instruments, 
sometimes connected to serious health problems such as hypersensitivity pneumonitis. Below is a 
concise summary of the literature that was found.  

Bacterial and Fungal Contamination 

Using a targeted search approach, several studies describing the presence of bacteria, mold, and yeasts 
in both woodwind and brass instruments were found.1-6 In all studies examined, a very high percentage 
of instruments sampled were contaminated, and this contamination was typically worse in instruments 
with reeds. Three cases1,3,4 reported hypersensitivity pneumonitis, presumably connected to the fungal 
contamination found in the patients’ instruments, which were both brass and woodwinds. One study 
examined survival of bacteria on instruments,2 which ranged from 24 hours to 13 days and was 
dependent on how far in the past the instrument had been played. These studies highlight the need for 
regular cleaning and disinfection of instruments, which is especially important if instruments are shared 
between multiple players.  

Fluids from Water Valves or Condensate from Woodwinds 

One study examined whether fluids emptied from brass instruments via water keys onto rehearsal room 
floors posed an infectious threat to band members.7 The water keys of 30 brass instruments were 
swabbed and analyzed by a commercial lab. This study predominantly found a bacteria common to the 
environment which the authors state is not generally pathogenic with a few exceptions and did not 
think the fluids posed an infectious threat in healthy people. The same authors also conducted a similar 
study in woodwinds.8 This study found a larger variety of bacterial species, many of which were 
described as opportunistic and generally not pathogenic in health individuals, although a few 
instruments had bacteria associated with severe infections.  

Studies and Guidance Directly Connected to COVID-19 

Currently, there is a lack of systematic study and quantitative information of the aerosol generation 
during the use of woodwinds, which is crucial for offering risk assessment and the corresponding 
mitigation strategies for the reopening of these activities.9 Data was collected from 15 musicians in the 
Minnesota Orchestra to identify aerosol generation from a variety of wind instruments. The musical 
instruments used included trumpet, bass trombone, French horn, tuba, bassoon, piccolo, flute, clarinet 
and bass clarinet. Instruments were categorized into low, intermediate, and high-risk levels based on 
comparison of their aerosol generation with those from normal breathing and speaking.  Tubas, which 
are considered low-risk, produce fewer aerosols than normal breathing. The trumpet, oboe, and bass 
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trombone generate more aerosols than speaking. Aerosol generation can be affected by the changing 
dynamic level, articulation pattern, the normal respiratory behaviors of individuals, and even the usage 
of some special techniques during the instrument play.9 Results showed that slurred play produced 
more aerosols than well-articulated instrument play. For woodwind instruments, their aerosol 
concentration seems to be strongly influenced by its mouthpiece design. 

At least two European investigations connected to musical instruments and COVID-19 risk are 
underway. The Bamburg Symphony Orchestra in Germany is working with scientists to determine 
aerosol spread from playing an instrument and have released a short video10 and a report of findings 
to date.11 Of note, this work appears to be within a typical orchestra setting and may not be meaningful 
for a marching band setting since it is a much more athletic activity. In their report, they note that no 
air movement was detected at a distance of 2 meters from the instrument mouthpieces. This 
does not address the issue of aerosols generated by playing the instruments or the deep 
inhalation and exhalation by players. Measurements of aerosols are still pending per the May 
19 report. Additionally, the Institute of Fluid Mechanics and Aerodynamics at University of the 
Bundeswehr in Munich have released a video on YouTube reporting their findings from flow 
experiments.12 As of today, a formal peer-reviewed report of this work has not been found. The 
recommendations from the video are to only sing or play instruments in large, well-ventilated rooms 
with adequate social distancing. They also advocate for the use of popscreens to act as a physical barrier 
to droplets, especially for singing and small-belled instruments. This video largely focuses on droplets 
and does not address aerosols.  

Two national band organizations in the United States are also addressing the aerosols question, with 
preliminary results released in July (https://www.nfhs.org/media/4029952/preliminary-testing-report-7-
13-20.pdf).12 The study is examining airflow, aerosols, particle size, and concentration of particles using 
a Schlieren Test, condensation particle counts, and aerodynamic particle sizer spectrometer 
measurements. Bearing in mind the preliminary nature of the available results, there does appear to be 
a marked increase of particle concentration with playing compared to sitting still or reading. Several 
practical recommendations are made for rehearsals. These include wearing masks at all times except 
when playing (and possibly using a mask with a slit while playing), not allowing talking without a mask 
and keeping volume of speech low, using bell covers for instruments, and having instructor use most 
efficient mask (currently surgical mask due to N95 supply chain issues) and microphone/amplifier in 
order to keep their speaking volume low. Additionally, they recommend social distancing of 2 meters/6 
feet while noting that trombone players need an additional 3 feet (9 x 6 feet space), optimizing HVAC 
systems for air exchanges and filtration, potentially using air purifiers of appropriate size and function, 
and utilizing outdoor rehearsal spaces where possible. One of the sponsors of this study, the National 
Federation of State High School Associations, has also released guidance for marching bands on July 9, 
2020, which emphasizes pre-rehearsal testing, mask wearing, and other hygiene recommendations 
common to coronavirus prevention.13 

Different instrument families produce different-sized airborne particles, with varying characteristics. 
Researchers believe that it is crucial to understand the extent to which airborne particle production 
takes place to assess the extent to which instruments might assist the spread of viruses like SARS-CoV-
2.14 In this study 7 volunteers, each with a different brass instrument, played for 60 seconds. Volunteers 
breathed strongly into a particle counter collector funnel to compare the effect of playing with no 
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activity. A polycotton material cover was placed over the instruments bell ends to assess the possibility 
of a mitigating barrier. Particles that were expelled from instrument or mouth were counted using a 
Laser Particle Counter and classed as either Aerosol type particles, which were 5µm, or Droplet type 
particles >5µm, as these size differences are important in analyzing the risk of viral transmission. The 
mean concentration across all instruments measured was found to be 1.21x107 ±1.03x106 Aerosol type 
particles/m3 and 1.43x104 ±9.01x102 Droplet type particles/m3. The mean measurement for the same 
subjects when breathing was 1.61x107 ±1.33x106 Aerosol type particle/m3 and 5.45x103 ±1.20x103 
Droplet type particles/m3.14  Fewer aerosol particles are produced while playing than while breathing. 
For droplet particles, there are more produced while playing than while breathing. The use of the 
mitigating barrier resulted in an Aerosol particle reduction of 78.5% and a Droplet particle reduction of 
63.8%.14 
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