
 

 

 

AIRBORNE VERSUS DROPLET TRANSMISSION OF INFECTIOUS DISEASE 

 

“Ophelia”, oil on canvas, Ernest Hebert (1817-1908) 



Eager to explore the sacred forest’s boundaries 

and its depth, now that its thick and verdant foliage 

had softened the new day’s glare before my eyes, 

 

I left the bank without delay 

and wandered slowly through the countryside  

that filled the air around with fragrance. 

 

A steady gentle breeze, 

no stronger than the softest wind, 

caressed and fanned my brow. 

 

It made the trembling boughs 

bend eagerly toward the shade 

the holy mountain casts at dawn, 

 

yet they were not so much bend down 

that small birds in the highest branches  

were not still practicing their every craft, 

 

meeting the morning breeze 

with songs of joy among the leaves, 

which rustled such accompaniment to their 

rhymes…..   

 

and there appeared to me, as suddenly appears   

a thing so marvelous  

it drives away all other thoughts, 

 

a lady, who went here and there alone, singing  

and picking flowers from among the blossoms  

that were painted all along her way… 

 

as a lady turns in a dance 

keeping her feet together on the ground 

and hardly puts one foot before the other, 

 

on the red and yellow flowers 

she turned in my direction, 

lowering her modest eyes, as does a virgin, 

and, attending to my plea, came closer 

so that the sound of her sweet song 

reached me together with its meaning 

 

As soon as she was where the grass is merely 

Moistened by the waters of the lovely stream 

she granted me the gift of raising up here eyes. 

I do not think that such radiant light blazed out 

beneath the lids of Venus.... 

 

and she: “I will explain that what you marvel at  

has its own special cause 

and thus dispense the fog assailing you... 

 

“So that the turbulence below, 

created by the vapours rising both from land and 

sea towards the Sun’s heat as far as they can rise, 

 

“should do no harm to man, 

this mountain rose just high enough towards heaven 

to tower free of it above the bolted gate. 

 

“Now, since all the air revolves in a circuit 

with the first circling, unless 

its revolution is at some point blocked, 

 

“that movement strikes upon this summit, 

standing free in the living air, and makes 

the forest, because it is so dense, rebound. 

 

“The wind lashed plants have such fecundity 

that with their power they pollinate the air, 

which after, in its circling scatters sea abroad. 

 

“Your Earth below, according to its qualities  

and climate, conceives and then brings forth 

from various properties its various plants. 

 

“if this were understood, it would not seem 

so marvellous on Earth each time a plant 

takes root without its seedling being known. 

 

 

 

 

 

 

 

 

 

Dante Alighieri, Purgatorio - The 

Divine Comedy, Canto XXVIII, 1 - 117; 

(1306-1317) 

 

 



Virgil, having led Dante through the terrifying Terraces of Purgatory, and the 

unspeakable horrors of the Circles of Hell, must finally take his leave, he is not allowed 

to go any further. Dante now finds himself alone at the peak of Mount Purgatory. He is in 

an unimaginably beautiful forest - a prelapsarian Earthly Paradise, which shall never 

suffer the fall again. It is tended by a Pagan-like deity, a nymph, a sprite, an unfallen 

Eve, who tends the garden and welcomes the few brave souls who have managed to 

traverse the Seven Terraces. But Dante is not yet fully cleansed of all his Earthly 

impurities, and so he cannot hope to progress to the Nine Celestial Spheres of Paradise.  

As he gazes upon this scene of primal innocence, he cannot but help having impure 

thoughts. He struggles mightily against lustful thoughts for the beautiful spirit, whose 

name he will later learn from the shade of Beatrice, his guide through Paradise, is 

Matilda.   

 

Incredulous at the beauty of the place he finds himself in, he ventures to communicate 

with the spirit and to enquire about the nature of the place. Matilda is at first taken aback 

with the living being, who has no right to be I the garden, and whose thoughts she can 

read - she lowers her eyes, but then sensing his earnest sincerity begins to “dispense the 

fog” that assails the mortal being. The mountain she explains is raised up so high that it 

is above the realm of earthly weather. Here you can feel the air as it follows in the train 

of the “primo mobile” or the “prime mover” of all the Celestial Spheres of the heavens. 

The whole place is suffused with a soft breeze, that soothes and “caresses and fans” 

Dante’s fevered brow. It gently bends the branches of the trees, but not so much as to 

disturb the small song birds that nest within them. When the celestial wind strikes a plant, 

the plant in turn saturates it with pollen, which is then scattered over every corner of the 

Earth below. And so, she explains to Dante, “if this were understood, it would not seem 

so marvellous on Earth each time a plant takes root without its seedling being known”. 

This Garden of Eden gives life to the Earth. 

 

But Matilda not only tends the Garden. She has other duties she performs. The shades 

who manage to climb all the Terraces of Purgatory, may have finally atoned for their sins 

committed in life, however this is still not enough to qualify for entry into the Celestial 

Spheres. They must also be pure of thought. To this end she submerges each soul into the 

waters of the two magical rivers that run though the Garden - the  river Lethe which 

erases all memory of the bad things someone has done in their life, and  the River Eunoe, 

which recalls the memory of all the good they have done. Dante undergoes this baptism-

like  ritual, and then - finally - free of all impurity he is allowed to accompany his love, 

Beatrice, into Paradise. 

 

When we enter the room of a patient with a fearsome Earthly distemper, we enter into a 

dangerous realm. If we hope to come out unscathed, we must undergo a strict dual ritual 

known as “Donning & Doffing”. Of the two, the process of “Doffing” represents the 

most dangerous time. But by incorporating the cleansing waters of a hand sanitizer, 

however, we will be cleansed of all impurities and free to come back out into the world.  

 

     

 

 

 



AIRBORNE VERSUS DROPLET TRANSMISSION OF INFECTIOUS DISEASE 

 

Introduction  

 

Respiratory viruses are thought to transmit via 3 mechanisms:  

 

1. Contact: 

 

 ● Direct 

 

 ● Indirect (Fomite) 

 

2. Droplet: 

 

3. Airborne (also referred to as aerosol)   

 

Contact transmission: 

 

● This refers to infection transmitted from an infected person to a susceptible 

 individual through the transfer of virus-laden respiratory secretions directly via 

 physical contact or indirectly via intermediate surfaces or objects (termed 

 fomites). 

 

Droplet transmission:  

 

● This refers to infection transmitted by the deposition of virus-laden large 

 respiratory droplets expelled from an infected person onto the mucosal surfaces 

 (e.g. eyes, nose, mouth, upper airways) of a susceptible individual 

 

Airborne transmission: 

 

● This refers to the infection of a susceptible individual via inhalation of virus-laden 

 small respiratory droplets, (or aerosols), through the air, generated either 

 directly from an infected person or when a medical aerosol-generating 

 procedure (AGP) is performed on the infected person. 

 

Relative Contributions  

 

Many respiratory viruses are believed to transmit over multiple routes, but the relative 

significance between droplet and airborne transmission for any given organism is often 

unclear. 

 

This means that there can be uncertainty with regard to the best method of preventing 

transmission. 

 

Although short-range large droplet transmission is possible for most respiratory 

infectious agents, deciding on whether the same agent is also airborne is in many cases 

problematic.  



 

It should also be noted that some pathogens can be airborne in certain situations, 

however they may not necessarily transmit infection and cause disease via this route. 

 

Precautions 

 

Contact precautions focus on the disruption of physical contact between the infectious 

patient and susceptible individual, therefore the use of gloves and gowns and practice of 

hand hygiene are recommended for all health care providers.  

 

Transmission-Based Precautions are the second tier of basic infection control and are 

used in addition to Standard Precautions for patients who may be infected or colonized 

with certain infectious agents for which additional precautions are needed to prevent 

infection transmission. 

 

Transmission-Based Precautions include: 

 

1. Contact Precautions 

 

2. Droplet Precautions 

 

3. Airborne Precautions 

 

While standard precautions are recommended at all times, transmission-based 

precautions may be used additionally with the aim to reduce transmission via 

interventions specific to the putative transmission routes of that pathogen when standard 

precautions alone are deemed insufficient.  

 

However, there are gaps in our knowledge on the relative importance of different modes 

of transmission in the nosocomial transmission of specific respiratory viruses, in 

particular the importance of aerosol transmission that requires more stringent personal or 

systemic interventions. 

 

When considering whether to initiate droplet versus airborne transmission precautions, 

(supposed) particle size should not be the only consideration. 

 

Other considerations will include:   

 

1. Pathogenicity of the organism: 

 

● When a respiratory virus has very low pathogenicity, then complex 

 airborne precautions are less likely to be justified. 

 

When a respiratory virus has very high pathogenicity, then airborne 

precautions may be wise, even though droplet spread is considered to be 

the predominant form of transmission.  

 

2. Ambient airflow: 



 

● It should noted that the term “aerosol” is essentially a relative term and not 

 an absolute term.  

 

A large droplet can remain airborne for longer periods if ambient 

airflows can sustain this suspension for longer, e.g. in some strong cross-

flow or natural ventilation environments, where ventilation-induced 

airflows can propagate suspended pathogens effectively enough to cause 

infection at a considerable distance away from the source. 

 

 In the medical setting, aerosol generating procedures can have this 

 effect.    

 

Conversely, suspension times, for small droplet particles, can be greatly 

reduced if they encounter a significant downdraft (e.g. if they pass under a 

ceiling supply vent). 

 

3. Local resources - (i.e pragmatism may become a factor). 

 

● Although short-range large droplet transmission is possible for most 

 respiratory infectious agents, deciding on whether the same agent is also 

 airborne has a potentially huge impact on the types and costs of infection 

 control interventions that are required. 

 

Resource poor hospitals, may lack ideal equipment such as N95 masks and 

infrastructure, such as negative pressure isolations rooms.  

 

Resource rich hospitals may be overwhelmed in situations of epidemics or 

pandemics.   

 

Characteristics of Droplet versus Airborne Transmission  

 

In general terms:  

 

 

FEATURE  

 

 

DROPLET Transmission  

 

 

 

AIRBORNE (also known as 

AEROSOL) Transmission 

 

 

PARTICLE SIZE  

 

 

 

Large respiratory droplets (also 

called “inspirable particles”)  

 

> 5 µm (WHO) 

 

Some literature suggests: 2 

 

Small             < 10 µm 

 

 

Small respiratory droplets (also called  

“respirable particles”)  

 

 ≤ 5 µm  

 

 

 

 

 



 

Intermediate   10-20 µm 

 

Large              > 20 µm 

 

 

DISTANCE 

TRAVELLED   

 

 

 

Short - tend to settle quickly onto 

surfaces within 1.5 meters.  

 

 

Long - can remain airborne and be 

transported by airflow over greater 

distances.   

 

DURATION  

(i.e time spent suspended 

in the air).  

 

 

Relatively short time in the air 

 

 

Relatively prolonged time in the air 

 

 

 

RESPIRATORY TREE 

PENETRATION  

 

 

Respiratory droplets expelled 

from an infected person onto the 

mucosal surfaces (e.g. eyes, nose 

and mouth upper airways) of a 

susceptible individual 

 

Tend to lodge in the upper (i.e non 

gas exchanging) airways 

 

Respiratory droplets, (or aerosols), 

generated either directly from an infected 

person or when a medical aerosol-

generating procedure (AGP) is performed 

on the infected person. 

 

Can penetrate down beyond the glottis 

and into the lower gas exchange regions 

of the lung - (i.e the alveolar tissues) and 

so present greater risk. 

 

The smaller the particle the further the 

penetration.   

 

Infections acquired via aerosols tend to 

cause more severe disease. 

 

 

EXAMPLES of 

predominant modes of 

transmission . 

 

  

 

 

 

 

 

Seasonal Influenza 

 

Highly pathogenic zoonotic 
influenzas - probably mostly 

droplet - but unknown and in view 

of high pathogenicity - airborne 

precautions are recommended by 

CDC especially for AGPs     

 

 

 

 

 

 

 

Measles  

 

Tuberculosis  

 

Chicken Pox  

 

Disseminated Shingles 

 

Aerosol generating procedures (AGPs) 

performed on patients with respiratory 

infections.  

 

Examples include: 

 



 

Highly pathogenic coronaviruses 

- probably mostly droplet - but 

unknown and in view of high 

pathogenicity - airborne 

precautions are recommended by 

the CDC especially for AGPs     

 

RSV 

 

Meningococcal disease 

 

Shingles (single dermatome) 

 

Mumps 

 

Whooping cough 

 

 

●  Nebulized medications 

 

●  High flow nasal oxygen 

 

●  NIV 

 

●  Intubation  

 

●  Bag-valve -mask manual ventilation. 

 

●  CPR 

 

●  Airway Suctioning 

 

●  Bronchoscopy  

 

Legionella pneumophila can become 

airborne during the evaporation of water 

droplets from air conditioning. 

 

 

 

TRANSMISSION 

PRECAUTIONS  

(see also Appendix 2) 

 

Standard & contact precautions  

 

AND 

 

Surgical masks are required when 

working within close distance 

with the infected patients. 

 

Special air handling and 

ventilation in patient room is not 

required based on the principle 

that the risk of droplet 

transmission is very low beyond 

1-2 meters 

 

Ideally infected patients should be 

placed in single rooms, but it is 

also acceptable to accommodate 

patients infected by the same 

pathogen together 

 

 

 

Standard & contact precautions 

 

AND 

 

All HCPs and visitors who enter the same 

room with the patient should wear a fit-

tested N95 filtering facemask (or 

“particulate respirator”) which has 

enhanced filtration efficiency of smaller 

aerosol particles.  

 

N95 “respirator” masks can block 95% 

(hence N95) of particles, down to a size 

of 0.3 microns.   

 

Negative-pressure airborne isolation 

infection room. 

 

 

 

 



Appendix 1 

 

Transmission routes of respiratory viruses: 

 

 

Different transmission routes of respiratory viruses in a healthcare setting.  

 

A: Direct contact transmission:  

 

● The healthcare personnel (HCP) is exposed to infectious viruses by direct 

 physical contact with the infected patient.  

 

B:  Indirect contact transmission:  

 

● The HCP is exposed to infectious viruses by physical contact with objects 

 contaminated with infectious viruses (fomites) released from the infected 

 patients.  

 

C:  Droplet and aerosol transmission:  

 

● The infected patient is releasing infectious agents via droplets and aerosols 

 to the HCP in proximity, and via aerosols to other patients and HCP in 

 further distances.  

 

D:  Aerosol transmission during aerosol-generating procedures (AGPs):  

 

● During AGPs, increased amount of infectious virus-laden aerosols is 

 released to the nearby HCP and other patients and HCPs. 

 

 

 



Appendix 2 

 

Infection preventive and control measures: 

 

 

TYPES OF 

PRECAUTIONS 

 

 

RATIONALE 

 

 

MEASURES  

 

STANDARD  

 

 

 

To minimize the spread of infection 

within healthcare facilities from 

direct contact of contaminations 

 

 

1. Practice of hand hygiene 

 

2. Use of personal protective equipment (PPE) 

including gloves. 

 

3. Practice of respiratory etiquette 

 

4. Environmental cleaning and disinfection 

 

5. Proper handling of patient care equipment 

and waste management 

 

6. Proper handling of needles and other sharps 

 

 

CONTACT 

 

 

 

To minimize the spread of 

infections particularly by hand-to-

hand contact and self-inoculation of 

nasal and/or conjunctival mucosa 

 

 

1. Proper use of PPE including disposable 

gloves and gowns 

 

2. Appropriate patient placement in a single 

room or with patient infected by same pathogen 

 

3. Limit patient movement and minimize 

patient contact 

 

4. Environmental cleaning and disinfection of 

the patient room 

 

 

DROPLET 

  

 

 

To minimize the spread of 

respiratory infections that are 

transmitted predominantly via large 

droplets (> 5 µm) in short distance 

 

 

1. Proper use of PPE including surgical mask 

& goggles (i.e covering eyes, mouth and nose) 

when entering the patient’s room 

 

2. Appropriate patient placement in a single 

room or with patient infected by same pathogen 

 

3. Limit patient movement and ensure that 

patients wear surgical mask when outside 

their rooms 

 



 

AIRBORNE  

 

 

 

To minimize the spread of 

respiratory infections that are 

transmitted through inhalation of 

infectious aerosols ( ≤ 5 µm) over a 

long distance 

 

 

1. Proper use of PPE including certified fit-

tested-N95 (or equivalent) particulate respirator 

 

2. Isolation of the patient in single, negative 

pressure airborne isolation room. 

 

3. Limit patient movement and ensure that 

patients wear a surgical mask when outside 

their rooms 

 

 

Transmission-based precautions and the specific infection preventive and control 

measures as recommended by the WHO and US CDC (2019) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



References 

 

1. Eunice Y.C. Shiu et al. Controversy around airborne versus droplet transmission 

 of respiratory viruses: implication for infection prevention. Curr Opin Infect Dis 

 2019, 32:372-379. 

 

 ● DOI:10.1097/QCO.0000000000000563 

 

2. Raymond Tellier et al. Recognition of aerosol transmission of infectious agents: a 

 commentary. BMC Infectious Diseases (2019) 19:101 

 

 ● doi.org/10.1186/s12879-019-3707-y 

 

 

Dr. J. Hayes 

April 2020. 


