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Abstract Aerosol particles can spread respiratory infec-

tions, especially those caused by viruses; however, the

perceived threat is small for many technical reasons, as

identified in this article. Under controlled conditions,

aerosol particles can travel up to a distance of 28 feet (or

8 m); however, such aerosol particles are less likely to have

sufficient quantities of viable viruses to spread infection.

Additionally, nearly all the experimental models examined

the behavior of the aerosols only in confined spaces, not in

open areas; these findings, therefore, cannot be considered

generally applicable. In the absence of scientific informa-

tion and education, only misconceptions, unfounded fears,

and unsubstantiated myths will prevail. Given that an

effective vaccine and drugs are still not available, pre-

vention remains the only option of protection against

SARS-CoV-2, the new coronavirus. Wearing a mask is not

only necessary but also critical to reduce the probability of

viral spread by contact (fomite), not aerosol, transmission.
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Introduction

There has been much concern recently regarding the spread

of SARS-CoV-2, the new coronavirus, by aerosol. People

expressed similar concerns during previous viral and

bacterial epidemics and pandemics. Based on the recom-

mendation of the World Health Organization (WHO,

https://www.who.int/csr/bioriskreduction/infection_con

trol/publication/en/), many nations, including India, make

it mandatory to maintain a distance of 3 to 6 feet (1 to 2 m

approximately) to prevent viral spread between subjects.

However, a recent report showed that SARS-CoV-2, the

new coronavirus, remains alive for hours in dried aerosol

droplets [1]. This study stirred a debate within the scientific

community, although it did not experimentally prove that

the new coronavirus can spread by aerosols [2]. Addi-

tionally, previous research demonstrated that aerosol par-

ticles could travel a distance much longer than 6 feet, even

up to 28 feet [3]. In this backdrop, there has been much

concern whether viruses can transmit through aerosol

droplets. The primary aim of this article is to present to the

reader the available experimental evidence regarding the

airborne transmission of pathogenic organisms.

Ironically, there are alarming levels of misinformation,

even within scientific communities on facts related to

coronaviruses and their transmission. The new coronavirus

is undoubtedly dangerous; therefore, one must know how

to protect oneself. The virus, however, is not as virulent as

we imagine. The virus infects many but harms a few –

especially those with comorbidities and other complica-

tions [4, 5]. Compared to many other viruses, such as

Ebola, Nipah, measles, HCV, and HIV, the new coron-

avirus is docile. The strength of the coronavirus is in its

ability to spread; therefore, in the numbers it can infect.

What makes the new coronavirus so infectious is a subject

of research which may take a few years to unravel.& Udaykumar Ranga
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What are aerosol particles and droplets?

Aerosols and droplets differ mainly in size—the diameter

of which is measured in micrometers (lm). People spew

plumes of respiratory particles of many sizes, primarily

from the mouth, as they perform normal activities, such as

breathing, talking, singing, coughing, whistling, and

sneezing. The population of respiratory particles emitted by

the same person may differ considerably in size (1 to

2000 lm or even larger) and number (thousands to mil-

lions) from one respiratory activity to another one [6].

However, the techniques used to measure the number and

size distribution of the respiratory particles emitted by

people doing different activities are diverse and have often

yielded contradictory data [7]. Additionally, different

people emitted respiratory particles of different properties

during the experiments to the extent that a generalization

becomes arbitrary [8]. The population of respiratory par-

ticles emitted by the same person differed in size and

number while talking vs. coughing vs. sneezing [6]. Sub-

jects containing respiratory infections generated relatively

larger size particles as compared to healthy persons [9].

Notwithstanding the logistic difficulties and technical

limitations, a few general conclusions can be drawn from

the experimental data for meaningful inference.

A person, while coughing or talking, emits a dense cloud

of respiratory particles (see Fig. 1). The behavior of the

particle cloud is dynamic. As the particles leave the mouth,

two crucial changes alter the characteristics of the particles

spontaneously, within less than a second—typically, within

milliseconds. All the particles lose water shrinking in size

approximately to half their original size [7]. The smaller

particles of a size of 10 lm or less dry-up to become

‘aerosol nuclei’ that, being buoyant, hang in the still air of

a confined space. Given the viscous nature of the aerosol

particles, the opposite also happens—the particles start to

fuse to generate particles of a larger size. The process of

droplet coalescing is so rapid that within milliseconds

progressively larger droplets form that swiftly drop under

gravity and cover various surfaces in the room. Those

particles which fall to the ground and surfaces can be

transmitted to people when they touch these surfaces, a

process known as contact or fomite transmission. Contact

transmission, not aerosol transmission, represents the pre-

dominantly major route by which viruses spread because

more than 99% of the respiratory particles fall to the

ground or coat the surfaces within seconds to minutes

[6, 9, 10]. Environmental factors such as humidity and

temperature can have a profound impact on these pro-

cesses, either accelerating or slowing these processes.

When the humidity is high (80% or higher), the particles

travel farther in the air, thus, enhancing the range of

transmission. A higher level of humidity can also make the

particles fuse with one another at a faster rate than usual. A

larger particle, however, cannot travel far in air and will

drop to the ground under gravitation, thus, reducing the

chances of airborne spread of the viruses.

Experimental models examined only confined
spaces

Importantly, the above analysis applies only to confined

spaces without proper ventilation, such as classrooms and

crowded corridors. The behavior of the respiratory particles

is profoundly different in open areas where the wind will

be a critical parameter to consider. In the presence of wind,

the aerosol particles will be dispersed and diluted to

infinity; hence they cannot serve as a potential source of

contamination. It is not surprising that most of the exper-

imental models and computer simulations have generated

data only in confined places, and not in open spaces.

Respiratory particles may be classified into two cate-

gories depending on two essential characteristics—the

depth that these particles can reach in the lung and the

distance they can travel in the air. Only particles of 10-lm
size or smaller can reach the deeper regions of the lung and

establish infections of the lower respiratory tract [11]. In

contrast, particles larger than 20 lm cannot reach these

deeper regions of the lung as the ciliary hair of the respi-

ratory tract filters them. Droplets above 20 lm, therefore,

are capable of establishing only upper lung respiratory

infections. Hence, for practical consideration, respiratory

particles 10 lm or smaller must be considered as aerosol

and all other particles larger than this size as respiratory

droplets. There is one more difference. Only smaller par-

ticles can travel farther, even up to 28 feet [3]. These

smaller aerosols can also remain suspended in the still air

for prolonged periods, minutes, or hours before they fall to

the ground. Hereafter, aerosols and droplets will be refer-

red to as the respiratory particles of a diameter of 10 lm or

smaller and 20 lm or larger, respectively.

Of note, the distinction between aerosol particles and

droplets can be blurred at times because the respiratory

droplets emitted by a person represent a continuum of

particles from very small to very large sizes. Additionally,

depending on the wind factor, relatively small droplets in

the range of 20–50 lm may behave like aerosols, espe-

cially if the wind speed is high. In addition to the wind, the

levels of temperature, relative humidity, and presence of

mucous in the respiratory particles can significantly influ-

ence the behavior of these particles. Thus, although the size

of 10 lm may serve as a convenient measure to make a

distinction between aerosol particles and droplets, and such
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distinction mostly holds, this cutoff need not be considered

as sacrosanct [11].

The potential of aerosol particles transmitting
infection is limited

The emerging epidemics and pandemics, over the past

century, of many respiratory infections including many

viral infections, such as smallpox, chickenpox, measles,

influenza, Ebola, SARS, and MERS and bacteria, such as

tuberculosis and streptococci inspired a large number of

scientific studies to examine the potential of respiratory

particles spreading infection. While studies based on the

influenza virus have been instrumental in understanding the

nuances of aerosol transmission, a body of literature has

emerged in recent months from the new coronavirus itself.

Most of the previous studies concluded that aerosol parti-

cles are not a potential source of airborne transmission of

many viral infections, although the chances are not nil.

Several technical reasons justify this conclusion as high-

lighted below,

1. Aerosol among respiratory particles represents a

smaller proportion: Aerosol particles represent an

exceedingly smaller proportion of the overall number

of respiratory particles emitted. Several studies found

that aerosol particles constitute less than 1% of the

total particles emitted in a single expiration event

[6, 10, 12]. In contrast, droplets of 50 lm or larger size

constitute more than 99% of the respiratory particles

emitted. Such larger droplets quickly settle on surfaces

under gravity and maintain the potential for contact

(fomite) transmission.

2. Non-pathogenic commensal microorganisms out-com-

pete pathogenic germs: The oropharyngeal region of a

healthy person contains a multitude of microorganisms,

including bacteria, yeast, protozoa, fungi, viruses, and

other organisms that are commensal and non-patho-

genic. At least 700 different strains of bacteria alone

Fig. 1 The behavior of a plume of respiratory particles. a A

heterogeneous population of respiratory particles is released follow-

ing an expiratory activity (from the left person). b The particles

undergo two critical changes in less than a second. All particles lose

water and dry to approximately half of their original size in

milliseconds. Those particles whose diameter is 10 lm or less remain

suspended in the air for minutes to hours. Many particles, especially

bigger droplets, fuse to make even bigger masses of droplets that

rapidly settle on surfaces under gravity, all this within a minute.

c More than 99% of the particles settle on surfaces including hands,

skin, clothes, floor, walls, and objects of all kinds such as the table,

TV, pencils, book, phone, and the like, and transmit infections by

contact. d After the larger droplets have settled down, the aerosol

particles remain hung in the air for extended periods, especially in a

crowded room and in the absence of ventilation. However, only a

small proportion of these particles are within the reach of breathing.

Additionally, only a small number of these particles contain

pathogenic germs. At a high percentage of humidity (80% or more)

and high temperature (30 �C or above), the aerosol-laden microor-

ganisms are inactivated rapidly. Since aerosol-borne viruses represent

less than 1% of the total respiratory particles released originally, the

real risk of transmission is not by breathing the aerosol particles but

by touching the contaminated surfaces where the droplets have fallen,

which include the contaminated hands and all the inanimate surfaces

in the room. In summary, big droplets are not a problem for airborne

transmission of viruses since the droplets settle down. The smaller

aerosol particles are also not a problem because they do not carry

enough viruses. Watch the video on YouTube of the behavior of a

plume of respiratory particles in less than a second emitted from a

sneeze: https://www.youtube.com/watch?v=piCWFgwysu0. Note

how rapidly the particles fuse and fall
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have been identified using next-generation sequencing

technologies in the oral cavity of healthy subjects. The

number of bacteria alone is expected to be a billion

cells per ml of saliva in a healthy person [13], and a

comparable number of viruses have also been identi-

fied from human saliva [14, 15]. At any phase of the

viral infection, the pathogenic viruses are outnumbered

by commensal microorganisms by a vast margin; and

the pathogenic viruses must compete with the com-

mensal microorganisms for space in the aerosol

particles [16, 17]. Aerosol particles are small, there-

fore, have limited space for cargo. An aerosol particle

of 10 lm can hold a fluid volume of approximately 100

picolitres, which is 10 billion times smaller than a liter.

Importantly, most aerosol particles are empty and may

not contain any microorganisms at all—commensal or

pathogenic [8, 16]. Of note, the relative size of many

commensal bacteria is in the range of 0.5–10 lm and

that of commensal yeast or fungi 0.5–30 lm. Many

bacteria and yeast exist as clusters of many cells. Thus,

an aerosol particle of 10 lm may typically contain one

or a few such commensal bacteria and no pathogenic

viruses. As a consequence, many aerosol particles may

not harbor pathogenic viruses [7]. In the case of ‘super

spreaders’, however, the number of particles emitted

and the proportion of particles containing pathogenic

germs can be higher as compared to other subjects

[6, 18].

3. Aerosol particles can travel beyond six feet in confined

spaces: The plume of small aerosol particles can

remain suspended in a confined space, such as a

classroom or a crowded hospital corridor, for several

minutes to hours. Under the influence of air currents,

these particles can spread around in the space and can

travel beyond six feet. Some studies found that such

particles can be detected at distances as far as 26 feet

[3]. However, it is necessary to note that nearly all the

studies examined the distances these particles traveled

under control conditions in a laboratory setting or

confined areas such as a room or a corridor but not in

open spaces. Many of these studies represent only

theoretical and mathematical models, not using human

subjects [3]. Such studies fail to take into account the

effect of aerosol dilution in an open space and the

impact of the open-air factor (see below). The findings

of such studies, therefore, must be interpreted with

caution and should not be generalized.

4. ‘The open-air factor’ inactivates aerosol-laden patho-

gens: In open spaces, aerosol particles are not only

diluted to an extreme extent that they do not present a

risk anymore, but the viruses are also inactivated at a

rate even faster than inside of a confined area. A

multitude of several environmental factors collectively

known as the ‘open-air factor’ inactivates the aerosol-

laden microorganisms at a faster rate. Many highly

reactive chemical species, including ozone, ozonized

cyclohexene, the UV rays, high humidity, temperature,

and other factors are believed to be responsible for the

observed effect [19–21].

5. Aerosols are generated at the front end of the mouth:

Respiratory particles are produced mostly at the front

(anterior) end of the mouth [7]. Normal commensal

microorganisms abounding all the regions of the mouth

and saliva are packaged into these particles preferen-

tially. In contrast, infectious viruses such as coron-

aviruses are typically located deep in the lung tissues or

on the nasopharyngeal surfaces, far away from the site

of the generation of the respiratory particles. Therefore,

except for a deep cough and sneeze, other routine

activities of infected subjects do not produce a large

number of respiratory particles laden with pathogenic

viruses. Importantly, whether or not an event of cough

can play a significant role in transmitting aerosol

infection in a confined space is controversial [17, 22],

by extrapolation, the risk of an expiratory activity, such

as talking, spreading a viral infection is indeed

minimal. Importantly, most of the experimental mod-

els, using human volunteers or experimental animals,

fail to take the significance of the anatomical differ-

ences of the aerosol generation into account.

6. A single virus particle may not initiate a new infection:

Just one to ten viable TB bacteria are sufficient to

cause a new infection [23]; however, this is not the

case with enveloped viruses. A large number of viral

particles will be needed to start a new infection. The

infectious doses (ID) are experimentally determined

using diverse experimental strategies, including tissue

culture (TCID) or plaque (PID) counting technique.

Each of these units, in turn, will contain a few hundred

to one thousand viral particles. For example, for

influenza A virus, 1–120 TCID50 doses of the virus

was required in an experiment using human volunteers

[24]. The number of viral particles present in one

TCID50 unit was estimated to be 350–600 in one study

[25], and approximately one thousand in a different

study [26]. There are multiple reasons why a small

number of virus particles cannot initiate a new

infection. A large number of viral particles are

nonviable due to genetic variation or morphological

defects, although the magnitude of genetic variation of

the new coronavirus appears to be low [27]. The target

cells of the lung and the respiratory tract are not openly

accessible to the virus as these surfaces are covered by

a thick mucous layer, which represents a host protec-

tive mechanism. Additionally, the host cell contains

many molecular sensors to detect the presence of a
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virus, viral products, and viral nucleic acids to identify

and eliminate the threat using a variety of innate

defense strategies [28, 29]. Thus, establishing a

productive infection is not a simple task for a virus.

Although the minimal quantities of the new coron-

avirus needed to initiate a new infection by the aerosol

route are yet not known, such estimates for the

endemic coronaviruses are available, and these fig-

ures are comparable to other respiratory viral infections

[10, 30]. Of note, since the risk of infection is

cumulative, directly proportional to the duration of

exposure, repeated inhalation of several particles

containing smaller doses of the viruses can lead to an

event of infection. This fact must be taken into

consideration while evaluating risks.

7. Coronavirus numbers drop to non-infectious levels

within a week or two: Several studies failed to isolate

infectious new coronavirus using cell culture within

10–15 days from the time of the initial infection,

although the presence of the virus could be still

detected in the body fluids using an RT-PCR (WHO

COVID-19 Scientific Brief, 17 June 2020 available at,

https://www.who.int/publications/i/item/criteria-for-

releasing-covid-19-patients-from-isolation). RT-PCR

is a powerful diagnostic technique that can detect as

few as 20–100 viral RNA molecules in the sample.

However, such a small number of virus particles may

not be enough to rescue the virus using cell culture.

Several studies detected the presence of the RNA of the

new coronavirus in the environmental samples col-

lected from a hospital setting where COVID-19

patients were treated [31, 32]. The presence of viral

RNA in air or surface samples does not, however,

mean the existence of an infectious viral particle in

these samples. The data allude to the fact that the

minute quantities of the virus present in the body fluids

or environmental samples may not be sufficient to pose

a threat of an airborne infection below a threshold

limit.

8. Enveloped viruses are less stable in aerosol particles,

especially at high temperature and humidity: Given

their small volume, aerosol particles are desiccated at a

very rapid rate, often within milliseconds to seconds

[7]. Additionally, unlike bacteria or yeast, viruses lack

a protective cell wall that offers mechanical stability;

therefore, they are more susceptible to temperature and

drying. Microorganisms such as the tubercle bacillus

and the poxviruses (smallpox and chickenpox) are

quite stable in the aerosol particles and remain viable

for an extended period despite evaporation. Such

organisms can effectively travel longer distances by

the aerosol medium [11]. Similarly, DNA viruses, such

as varicella-zoster virus, the chickenpox virus, were

shown to spread across rooms in a health care center

through corridors [33, 34]. In contrast, enveloped RNA

viruses, such as influenza and coronaviruses, may not

be as stable in dried aerosol nuclei for extended

periods, and this factor may limit the ability of these

viruses to spread by aerosol [35]. The influence of

drying on enveloped viruses, such as influenza and

coronaviruses, is much more severe as compared to

bacteria. The quick elimination of water from aerosol

has a detrimental effect on the stability of the viruses,

especially at high humidity, 80% or above [35]. The

presence of water and salts is vital for maintaining the

integrity of the lipid membrane and the conformation

of the envelope or spike proteins on the viral surface.

Shedding of the viral surface proteins or deformation

of the lipid membrane can lead to permanent inacti-

vation of the viral particles. For instance, infection of

guinea pigs with an influenza viral strain was more

efficient at a low temperature of 5 �C than at a higher

temperature of 20 �C [36]. Similarly, in an experiment

conducted at 30 �C, the influenza virus present in

aerosol, but not on surfaces, was effectively inactivated

and failed to infect guinea pigs [37]. These data are

suggestive that enveloped viruses are highly prone to

inactivation in aerosol by temperature and high levels

of humidity. Indeed, the lipid membrane of the

influenza virus was experimentally shown to contain

an ordered structure at a low temperature than ambient

temperature, suggesting that high temperatures distort

the lipid bilayer of the virus [38].

Enveloped viruses are not stable on diverse
surfaces for extended periods

How stable is the new coronavirus on surfaces? Abundant

information is available on the stability of enveloped

viruses on general and metal surfaces; however, there is no

single answer to this question. The rate of inactivity varies

between even closely related viruses and depending on the

nature of the surface. The porosity of the substrate surface,

such as tissue paper, newspaper, cardboard, and the like,

appears to inactivate the virus at an accelerated rate. In a

study, live coronavirus could not be recovered from tissue

paper after 30 min of incubation, or from a cloth or wood

surface after a day. Likewise, a different study found that

SARS-CoV-1 and SARS-CoV-2 viruses were inactivated

on a cardboard surface in 8 and 24 h, respectively [1].

Materials such as tissue paper and newspaper are not only

porous with enlarged surface areas but they also rapidly

absorb fluids, thus, subjecting viruses to harsh drying

conditions leading to their inactivation. Influenza viruses

194 U. Ranga

123

https://www.who.int/publications/i/item/criteria-for-releasing-covid-19-patients-from-isolation
https://www.who.int/publications/i/item/criteria-for-releasing-covid-19-patients-from-isolation


were shown to survive on currency notes for several days

[39]. The stability of coronaviruses on currency notes has

also been demonstrated for up to two days. Importantly,

studies of this kind use very high doses of virus, typically

in the range of 105 to 107 TCID50 units per assay, which is

necessary to quantitate the remaining virus at the end of the

experiment. In natural conditions, such high concentrations

of viruses are not encountered.

Extrapolation of these results to porous and absorbent

surfaces, such as walls of houses, alludes to rapid inacti-

vation of viruses fallen on them, especially if these walls

are coated with lime-containing materials rich in calcium

salts. In contrast, enveloped viruses are relatively stable on

non-absorbent surfaces such as tiles and plastic materials.

Viable coronaviruses were recovered from plastic surfaces

after 72 h, although a large quantity of the initial inoculum

was inactivated [1]. Viruses deposited on walls or floors

covered by non-absorbent materials such as tiles are likely

to remain infectious for longer periods than on surfaces that

dehydrate the droplets. The rate of viral inactivation was

rapid on the surfaces of some metals such as copper as

compared to others such as steel. In summary, contact

transmission of viral particles from surfaces of all kinds

remains a possibility. However, the nature of the material

and its surface can significantly influence the survival of

enveloped viruses and their transmission [40]. Absorbent

materials such as paper and porous walls inactivate viruses

at a rapid rate as compared to nonporous surfaces.

Surprisingly, viruses are rapidly inactivated on the

human hand. Influenza viruses transmitted to hand from a

contaminated surface remained viable for only 5 to 10 min

[35, 40]. Indeed, the short time duration is sufficient

enough to permit self-inoculation. On the other hand, the

short span of survival of viruses on the hand also alludes to

a possible evolutionary selection [41]. Molecular biologists

are aware of the presence of abundant quantities of RNAse,

an enzyme that digests RNA, on the skin of human beings

and animals, especially the hands [42, 43]. It would be

interesting to examine if human hands also secrete

protease, lipases, and other nucleases as a defense strategy

against microorganisms since hands are instrumental in

contact transmission of many microorganisms.

Concluding remarks

The specific knowledge on the new coronavirus has been

emerging and will continue to emerge in the coming years.

In many aspects, the new coronavirus behaves like the

older coronaviruses and other respiratory viruses; however,

there are significant differences, especially in the ability to

spread among populations. Viruses and other pathogenic

organisms, especially those spreading through the air, use

multiple pathways towards infection. Given the limitations

of available technologies to measure the size and behavior

of aerosol particles and the infectivity of the viral particles

in the respiratory particles, such knowledge is slow in

emerging, and the data generated are likely to be contro-

versial. The small size of the viral particles, and their

inability to proliferate independently, only make these

technical difficulties more challenging. The relative merit

of tiny aerosol particles vs. droplets (airborne vs. fomite

transmissions, respectively) in transmitting respiratory

viruses is difficult to determine. The potential of small

aerosol particles spreading coronaviruses cannot be ruled

out; however, the probabilities are indeed low.

The episode of the Amoy Gardens housing estate in

Hong Kong might be considered an aberration. SARS-

CoV-1 virus from a single index case is believed to have

infected nearly 300 people residing in more than 150

apartments of a 15-block residential complex. Although

overwhelming epidemiological evidence points at the

possibility of an airborne transmission [7], alternative

possibilities have also been proposed [44]. Importantly,

there is no assertive experimental data available to confirm

airborne transmission beyond doubt in this case.

Vaccines cannot be a solution to eradicate an acute

infection such as SARS-CoV-2, given the transient nature

Fig. 2 When people wear masks, in a confined space, the dissem-

ination of the respiratory particles is curtailed to a significant extent.

The reduced generation of respiratory particles will result in lessened

surface contamination, and diminished chances of contact infection of

diseases. (Cartoon: Chhavi Saini)
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of the infection. Logistic difficulties and the enormous

costs associated with the production and distribution of

vaccines can wreak havoc on the economies of many

nations. Anti-viral drugs have great potential to control

viral dissemination; however, these medicines are yet to

emerge. The anxiety regarding the new coronavirus among

non-technical populations is justified and understandable.

The root cause of the anxiety lies more in the lack of

scientific education and, importantly, the absence of sup-

portive administrative structure. India spends a meagerly

amount on primary healthcare as compared to several

developed countries and the least among even the BRIC

nations. India devotes only 3.6% of its GDP, on healthcare,

including out-of-pocket public spending (Puja Mehra, Live

Mint, 08 Apr 2020), as compared to the developed nations

the US (16.9%), Germany (11.2%), France (11.2%), Japan

(10.9%), and even the mean expenditure of the OECD

countries (8.8%). Brazil spends the most (9.2%), followed

by South Africa (8.1%), Russia (5.3%), China (5%).

Although India contains the largest primary health care

network in the world, the health care centers are generally

understaffed and lack medicines.

Given the lack of necessary medical infrastructure, India

is not in a position to face the challenges of the most severe

medical calamity the century has been witnessing. People

have seen the inhuman ways of handling migrant worker

issues. They note the way people have been dying on the

doorsteps of the clinics unable to find a bed in these hos-

pitals. The unhygienic conditions of the government hos-

pitals represent a more worrisome experience than the

threat the virus itself poses. The hefty bills of the corporate

hospitals that run into lakhs of Rupees loom large on the

psyche of the people. Thus, people are more traumatized by

the lack of a supportive healthcare system than the virus

itself. Given these realities, prevention is better than cure,

and there are multiple precautionary measures available to

minimize the chances of contracting the new coronaviral

infection (Fig. 2).

In the meanwhile, let us not fall prey to fear, ignorance,

and myth!

In summary

• Aerosols are dried droplets of typical diameter of

10 lm.

• Enveloped viruses, such as corona or influenza, are

readily inactivated by the process of drying.

• A large number of aerosol particles may not contain

infectious organisms due to limited space available in

the particle, and a competition with a larger number of

commensal microorganisms.

• The danger of airborne transmission of viruses is

exaggerated. The experiments are conducted using

abnormally high concentrations of viruses out of

necessity.

• Aerosols are a potential danger in small and crowded

rooms without cross-ventilation, but not in open areas.

The possibility of virus-laden aerosol particles traveling

between two buildings and infecting subjects at a

distance is minimal.

• Enveloped viruses, such as corona, are inactivated at a

faster rate on absorbent materials, such as tissue paper

and newspapers. Newspapers cannot transmit viruses.

Even if someone coughed on a newspaper, the amount

of virus deposited on the newspaper and what can

transmit back is too small to cause an infection.

• Viruses are inactivated at different rates on metal

surfaces. The possibility of virus-transmission from the

staircase railing to hands by touch is very small.

Experiments use very high concentrations of viruses out

of necessity.
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