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Overview
• Quantifying airborne risk of respiratory infection transmission is 

important for quelling pandemics and seasonal outbreaks. 

• Measurements of virus shed into exhaled breath from infected 
people provide helpful estimates of exposure in indoor spaces.

• We asked: do predicted dormitory room exposures based on 
exhaled breath viral shedding and a rebreathed-air equation 
correspond with viral quantities directly measured dormitory room 
sampling?  

• Asking such a question helps validate indoor air viral exposure 
assessment given knowledge of exhaled breath viral shedding 
and the rebreathed-air equation.

NIOSH Bioaerosol Sampler 
(quantifies room air 
viral concentrations)

Discussion
• The viral particle quantities expected to be collected in the NIOSH 

samplers were consistent with the predictions based on source aerosol 
quantities and the rebreathed-air equation.

• Efforts to evaluate the correspondence between predicted and 
sampled air viral levels are limited by uncertainty due to lack of 
detection in both exhaled breath and room air samples. 

• Extending this project to collect more dorm room air samples and 
specifically testing the samples from participants known to be shedding 
high quantities of detectable virus could provide additional insights into 
indoor air viral aerosol exposure estimates given source strength data. 

Results
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Gesundheit-II (G-II) Sampling 
(quantifies exhaled breath 

viral shedding) 

Methods

• NIOSH bioaerosol samplers collected air for 6 hours overnight in 
dorm rooms of those with lab-confirmed respiratory infection.

• Dorm air of those with confirmed Influenza A infection extracted 
and evaluated by qRT-PCR: 

• Nucleic acid extraction performed with Qiagen© MinElute Virus 
miniprep using automated Qiacubes.

• Single well qRT-PCR performed on 96-well plate with primers, probes, 
and polymerase from ThermoFisher©.

• Standard curve used influenza A reference strain quantified under 
electron microscope and extracted with samples.

Are dorm air viral concentrations consistent 
with what might be expected based on viral 

aerosol source generation?

The standard curve amplified, but 
samples did not = below detection limit

N=19 confirmed respiratory infection cases whose dorm room 
air was sampled for virus

Variable Meaning Value used in 
equation

f_bar (CO2_indoors – CO2_outdoors)/ concentration of CO2 in 
exhaled breath

(1492ppm – 450ppm)/ 38,000ppm

(Values taken from dormitory surveillance reported in 
Zhu et al., 2020) 

0.0274215

t Time of sample collection 6 hr

V Viral shedding detected in G2 machine from infected 
study participant (note that G-II samples were 
undetectable for influenza A virus).
• If assume shedding at LOD, then we would have 500 virus 

particles/sample/hr

500 vp/hr

% human 
rebreathed 
fraction 
entering 
NIOSH 
sampler

NIOSH sampler intakes air at 3.5 L/s
Pulmonary ventilation rate at rest for human averages 8 
L/s. 
We assume that the sampler is exposed to a fraction of 
the rebreathed fraction that a human inhaling room air = 
3.5/8

44%

n Number of people in the dorm room sharing air 2

Original rebreathed-air equation described in Rudnick and Milton, 2003 and modified to 
use G-II aerosol shedding data in Bueno de Mesquita et al., 2020.

Aerosol samples could have no virus in 
them or viral quantities up to the LOD

(% human rebreathed 
fraction entering 
NIOSH sampler)*
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Predicted NIOSH Sampler Detection = 18 viral particles assuming 
LOD for G-II fine aerosol shedding
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