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DefinitionsDefinitions

• Standard CDC, Health Canada 
definitions for respiratory virus 
transmission:
– Direct contact
– Indirect contact
– Droplet
– Airborne



Definitions continuedDefinitions continued

• Airborne transmission
– Obligate
– Preferential
– Opportunistic



MethodologyMethodology

• Included studies on influenza 
transmission
– Mammals only
– Experimental + retrospective/prospective 

observational studies 
– Reports of outbreaks if included one of:

• the type of control measures used 
• a diagram of the transmission pattern within a 

confined area
• discussion of the potential route of transmission



MethodologyMethodology



ResultsResults

Categories of evidence: 
1. Survival of influenza in the environment 
2. Experimental infections in laboratory 

animals and in humans 
3. Epidemiologic studies (i.e. outbreaks)



Influenza Virus Survival in Artificial Influenza Virus Survival in Artificial 
Aerosols Aerosols 



Survival of Different Strains Survival of Different Strains 



Influenza Virus Survival on SurfacesInfluenza Virus Survival on Surfaces

• Influenza can be transmitted from surfaces to 
the hands of volunteers

• 60% of objects swabbed in the homes of sick 
children were contaminated with influenza 
virus

• Neither study investigated infection resulting 
from contact with contaminated objects



ConclusionsConclusions
• Artificially aerosolized influenza virus can 

remain airborne for varying periods of time
• Artificially aerosolized influenza virus can 

infect animals
– Humidity
– Viral strain

• Influenza virus is detectable on surfaces
• Influenza virus can be transferred from 

surfaces to hands



Experimental InfectionsExperimental Infections



Experimental InfectionsExperimental Infections



ConclusionsConclusions

• Animals can become infected by 
breathing aerosolized air

• Human studies involved infection via 
face masks

• Study comparing experimental versus 
natural illness in humans cannot 
comment on mode of transmission



Epidemiologic studiesEpidemiologic studies



ConclusionsConclusions

• Studies cited as providing evidence of 
airborne transmission did not control for 
multiple other factors

• Majority of studies suggest close 
contact important in transmission

• In no study is there clear evidence of 
significant long distance (airborne) 
transmission



SummarySummary

• We have been inexact in our use of the 
term “airborne”

• We find no evidence supporting significant 
degree of airborne transmission in the 
existing literature

• Opportunistic airborne transmission has 
not been demonstrated, but has not been 
definitively studied



Research questionsResearch questions

• Can we devise a natural transmission 
model that excludes other forms of
transmission besides airborne?
– Riley TB experiments

• Can we quantify the relative importance 
of the different close contact modes of 
transmission?

• Is natural influenza infectious prior to 
the onset of symptoms?



Research questionsResearch questions

• Given unanswered questions, what are 
the considerations that need to be 
balanced to ensure healthcare worker 
safety?
– Compliance
– Benefit
– Cost
– Potential harm



Thank youThank you


