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• Many descriptions from epidemiologic literature and modified by 

various disciplines to meet their needs 

• Provides a description of how a microorganism moves from a reservoir 

to a susceptible host known as the “chain of transmission”  
• A core classification used for a mode of transmission is “Direct vs 

Indirect” which is defined below  and provided in diagrammatic form in 
the next slides 

• Direct route from reservoir to host 

• Indirect route through an intermediate step reservoir to host 

Modes of Transmission for Infectious 

Microorganisms 



Direct route  

Direct 
Transplacental

Direct Droplet 
Projection 

Direct Physical 
Contact 

VIA

humans, animals, soil

through 

touching, kissing, biting,     

licking, sexual activity,   

blood and body fluids,   

organs and tissues    

soiling exposure

VIA

humans, animals,

through 

coughing, sneezing, 

laughing, singing,  

VIA

placental route; also 

termed “vertical” transmission

Image Sources: CDC; sitn.hms.harvard.edu; Google; unknown



Indirect

Route 

Vehicleborne*VectorborneAirborneFoodborneWaterborne

VIA

water ingestion  
VIA 

Insects

1.Biological (carry 

pathogens that 

can multiply 

within their 

bodies) or  

2. Mechanical 

(carry pathogens 

outside of their 

bodies)

VIA

any vehicle medium    

but usually

• fomite (inanimate object)

• common equipment

• parenteral product

• hands (between pts) 

VIA

food ingestion  

VIA

air, dust over    

longer distance

(obligate, 

preferential or 

opportunistic ) 

* some epidemiologic sources use the    

term fomiteborne; 

“vehicle” also  a broader term for    
food, water, fomite (fecal-oral) and air;     

may or may not have multiplied or developed     

in or on the vehicle    

Image Sources: CDC; sitn.hms.harvard.edu; Google; unknown



Direct contact

Direct Droplet 

Desposition

Fomite 

(surfaces) 

Orofecal

Airborne

Mode of 

Transmission 

Asymptomatic 

Presymptomatic

Symptomatic

Aircraft 

Hospitals/Care 

Homes 

Schools

Settings of 

Transmission 
Methods of 

Identification and 

Verification 

Direct staining; 

molecular methods 

e.g. PCR 

Viral Cultures 

Common human respiratory viruses include rhinovirus, 

coronavirus, adenovirus, influenza, metapneumovirus, 

parainfluenza and respiratory syncytial virus

Adults and Children  

Materials 

Infrastructure 

History and Assessment:

Look back at the role of the Common Cold Unit and other 

human challenge experiments 

Assessment of causality transmission and risk of bias



• A pathogen may exploit multiple modes of transmission    

• There may be a predominant mode of transmission and those 

of lesser importance in usual natural settings 

• Situational settings/circumstances which modify/change the 

natural mode of transmission must be taken into context 

• Identifying modes of transmission and modifying influences 

allow for optimal mitigation and prevention measures 

Why are Modes of Transmission Important:             

General Principles  



• First formulation of principles of causality between a microbe and disease were 

Koch and Löeffler postulates 1884 

• Robert Huebner’s 1957 points to assess viral causality

• Bradford Hill 1965 criteria for association: strength, consistency, specificity, 

temporality, biological gradient, plausibility, coherence, experiment, analogy 

Gwaltney’s and Hendley’s proposed postulates for respiratory virus transmission 

1978

• Fredricks and Relman’s 1996 proposed reformulation of the original Koch’s 
postulates

• Byrd and Segre in 2016 advocate genetic sequencing

• Hierarchal framework 2022 Jefferson T et al 

Assessing Pathogen Transmission Causality 
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