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Abstract

The coronavirus, named SARS-CoV-2, is the cause of COVID-19. This virus spreads

readily from person to person and predominantly to and from the respiratory route and

through droplets. There are many different interventions that can be and are used to

decrease successfully the risk and spread of COVID-19. Most of the principles underpin-

ning these interventions relate to isolation and social distancing. These will need to be

continued, at least in part, until safe and very effective vaccines become widely avail-

able and are delivered extensively and successfully globally. This new norm is isolation,

plus social and physical distancing, and this new norm will likely be with us for some

time to come. It will also be with us in any future pandemics, whether caused by bacte-

ria or viruses, but especially when the causative pathogen spreads predominantly

through the respiratory route. However, lockdowns and restrictions also cause many

adverse but unintended economic, social and health consequences. Therefore, what is

put into place needs to be proportionate to levels of risk of disease as well as spread,

and which will vary in different localities and with time.

Introduction
COVID-19 is caused by a coronavirus (SARS-CoV-2),

which spreads readily from person to person. The virus

has now spread widely around the world and did so

within a few months of being first reported in China.1,2

However, it was likely circulating in people in Wuhan

for some time before then, as already in December

2019 there were over a dozen strains of the virus.3

While COVID-19 was not identified to be in high num-

bers of people in North America and in Europe until

February/March 2020, it was likely present a couple of

months earlier and during their winters, when spread

occurs more readily. In France, a man who was ill in

late December 2019 was retrospectively identified to

have had a severe COVID-19 illness. This implies, given

the average incubation period for COVID-19 and addi-

tionally the time usually taken to develop severe symp-

toms leading to hospital admission, that the virus was
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present in Paris since at least mid-December 2019.4 In
the USA, it was also likely already present in December
2019.5

COVID-19 infections are associated with much higher
mortality rates than all other common respiratory
viruses, such as influenza.6 However, the COVID-19
case fatality rates reported globally are very variable.7–9

In Australia during our first wave, it was lower than in
most other countries, but as elsewhere, very age depen-
dent. In those over the age of 80 years, the case fatality
rates are more than 10%, but in those aged <40 years,
less than 0.1%.8 When global infection fatality estimates
are estimated based on total cases and using serology,
then overall fatality estimates are lower (0.68%).7 They
range from 0.068% in those aged 35–45 years, but are
hundreds of times higher, at 28.3%, in those over
85 years.9

Spread is predominantly by droplets

The SARS-CoV-2 virus is present in respiratory secre-
tions and in faeces. It can also be found on surfaces after
these have had respiratory secretions deposited on them.
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Therefore, the virus can spread through direct contact with
respiratory secretions, faecal material or from innate sur-
faces (through hands and then inoculation of eyes, nose
or mouth). Close and prolonged contact indoors is the
most important factor involved in the transmission of
COVID-19, for example, within a household or
workplace.10–13 Higher risk activities are being in air-
conditioned or heated rooms with low humidity.14,15

While the SARS-CoV-2 virus is present in faeces, the
respiratory route seems to be the overwhelming way
COVID-19 is transmitted. All major authorities (e.g. Cen-
ters for Disease Control and Prevention (CDC) in the
USA, the World Health Organization (WHO) in Geneva
and the Health Department of the Australian Govern-
ment) have the view that current epidemiological evi-
dence suggests that most transmission of COVID-19 in
the community is through the air, but this transmission
is mainly by droplets rather than by aerosols (the latter
are much smaller than droplets and can stay suspended
in air for many hours and travel much further).10–14

Droplets are usually defined as particles of relatively
larger size (more than 5–10 μm in size) and produced in
large numbers when people cough or sneeze.10–16 How-
ever, they are also produced when people speak, sing or
shout. They are called droplets because they usually
‘drop’. This ‘drop’ usually occurs for most droplets in
under 1 m from the source and relatively quickly (less
than a few minutes). However, how far droplets travel
and how long they might stay suspended in air are also
dependent on multiple other factors, including shouting,
singing, repeated coughing, air movement and humidity.
Therefore, longer distances than 1 m are often rec-
ommended for physical distancing when trying to
decrease the risk of spread, for example, 1.5 m in Austra-
lia,13 and some even 6 ft (approximately 2 m).11 All rec-
ommend at least 1 m for physical distancing, but the risk
is not dependent on a fixed distance.16 Being closer than
1 m to someone with COVID-19 is more of a risk than
being 1.5 m and more of a risk than being separated by 2
m, and likely dependent on the number of droplets
deposited on mucosal surfaces (including the eyes).

Much smaller infectious particles (i.e. aerosols and
those that are usually <5 μm in size) carrying virus are
also produced by people with COVID-19 and can cause
infections. However, they are unlikely to be a major fac-
tor in transmission unless produced in large numbers
(e.g. by some medical procedures) or in some more
high-risk situations.10,14,17,18 Reports where infections
are acquired by someone who is more than 2 m from an
infected individual appear often to be related to poor air
circulation, and who are often ‘downwind’ from those
infected.19 These secondary infections are still likely to
be the results of larger particles, such as droplets, just

that some droplets were carried further by the way the
air was circulating. Unlike droplets, aerosols can stay
suspended in the air for many hours.10–14,17,18 If aerosols
were a predominant mechanism for infection, we would
expect many others in the same rooms, buildings, bus or
planes as an infected individual, or after they leave, to
become infected. This would include many who were
not directly in line with the airflow and to see much
higher infection rates in households. However, transmis-
sion rates, even in households where people are close
together for 2 weeks or more, are usually less than
20%.10,20

Why is droplet transmission so important for
effective preventative strategies?

As with SARS-CoV-2, droplets appear to be the main
way that most respiratory pathogens spread (e.g. influ-
enza, meningococcus).21–23 When influenza infections in
health-care workers are looked at, to see if respirators
might better prevent the inhalation of aerosols (e.g. P2/
N95 masks compared with surgical masks), most large
studies and reviews,18,23–26 but not all,27 report that
there are no consistent and statistically significant differ-
ences in infection rates between health-care workers
wearing surgical masks compared with those who used
respirators/N95 masks. However, cloth masks appear to
be less effective.28

The knowledge that droplets are the major route for
spread makes the potential control of COVID-19 less
problematic than if aerosols were the predominant or a
major pathway for transmission. It means physical dis-
tancing will markedly decrease the risk of transmission.
Hand washing/hand hygiene will also likely make some
difference, because droplets fall on surfaces. The virus
deposited on surfaces through droplets can then be
picked up by hands. People can then self-inoculate
themselves by touching their nose, mouth or eyes and
become infected.

Droplet transmission also means that personal protec-
tive equipment that protects the respiratory tract as well
as eyes, such as surgical face masks and face shields, can
give high levels of protection to the wearer. Additionally,
masks and face shields, if handled and worn properly,
will also decrease the risk of spreading infection to
others. This is because if you wear a mask and/or face
shield, and you are infected, if you talk, cough or sneeze,
it limits how far virus laden droplets will travel. Clear,
plastic face-shields will likely give added protection to
wearing just a mask because they protect the whole of
the face, including the eyes. Additionally, they decrease
the risk of unintentionally touching our face with our
hands.29 This is a very important issue in communities
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where there are high levels of transmission and in areas
where there is a much higher prevalence of disease, for
example, quarantine hotels, and in hospital wards with
COVID-19 patients. These higher risk areas are where
infections might be acquired more easily and therefore
might also spread more easily.
While those who are asymptomatic or pre-symptom-

atic can spread the virus, most spread likely occurs from
people who have symptoms.10 Thus, keeping away from
the workplace and associating with others when we
have any respiratory symptoms is a vital part of ‘isolation
and social distancing’, even though frequently this was
not done by many, including health-care workers, in the
past.30

Which interventions work to stop the spread
of SARS-CoV-2?

There are many measures that have been put in place to
control the spread of COVID (see Table 1). However, in
practice, they are not used alone, but in combination.
Australia has been very successful at limiting repeated

reintroduction of SARS-CoV-2 into the general commu-
nity by the early closure of international borders, which
has limited spread from high prevalence countries/
regions (e.g. USA) and by quarantining all returned
international travellers.

If SARS-CoV-2 is circulating in a community, then
effective ways to stop the spread are to prevent or
reduce the spread of droplets, especially indoors, from
person to person. Such interventions include physical
distancing, keeping away from others who are sick with
respiratory symptoms, staying away from others when
you are sick, the isolation of infected cases and
quarantining of close contacts of those with COVID-19
cases. The use of appropriate PPE (especially face masks
and face shields) in higher risk situations and at times
of higher community transmission is also very impor-
tant. Eye protection is underappreciated and needs to
be given more prominence.32 Hand hygiene is impor-
tant but will have a lower impact on transmission of
COVID-19 than physical distancing because most spread
is likely in the air directly from droplets into the respi-
ratory tract or eyes, rather than indirectly through
hands.

Containing the spread of COVID-19

However, the extent of what we need to do about isola-
tion and social distancing will vary over time. It should
be proportionate to the level of COVID-19 transmission
in a community or risk levels in workplaces
(e.g. quarantine hotels, staff rooms in hospitals). The
definitions of what is a crowd for instance might vary as
the prevalence of infection rises or falls in defined
regions, as will rules allowing the numbers of people into
venues. But the basic principles underlying what makes
transmission of COVID-19 less likely, that is, physical
distancing, control of crowds especially indoors, hand
hygiene and quarantining, as well as ongoing extensive
polymerase chain reaction (PCR) testing, will need to
continue.
The peak of the first wave of new cases in Australia

was around 20 March 2020.33 The subsequent decrease
in cases occurred because most of the Australian popula-
tion appeared to be following recommendations from
our health authorities, which involved predominantly
social distancing and isolation/quarantining. People
appeared to be following physical and social distancing
recommendations from mid-March, as judged by data
using Google in Australia, and elsewhere.34,35 In addi-
tion, the effect of added actions and regulations that kept
crowd numbers down and closure of places where large
groups could mingle together, especially indoors, appears
to be of major benefit. Examples were the closure of res-
taurants, bars, clubs, gyms, pubs and churches. Many of
these indoor venues have been shown to have been
associated with large outbreaks, both internationally and
in Australia.

Table 1 Interventions to control the spread of COVID-19

Interventions to limit the direct and indirect spread, especially by
droplets
• Limiting the number of people that may meet in a group, especially

indoors
• Encouraging individuals to practise social and physical distancing
• The effective use of personal protective equipment (PPE), such as

masks and face shields
• People who are unwell staying away from others and their workplace
• Encouraging individuals to undertake regular hygiene/hand washing

Limiting the movements of people
• Isolate† all people with infection
• Quarantine† all close contacts of cases of COVID-19
• Quarantine all arrivals from higher prevalence countries or regions
• Closing international borders
• Prevention or limitation of the movements of persons

geographically within or between a State/Territory or other defined
area (including stay-at-home directions, maximum-distance-travel-
from-home directions and regulations preventing movement into
and out of particular locations)

Intervention to find infected individuals
• Facilitating timely contact tracing
• Increasing the testing of potential COVID-19 cases
• Testing those with any symptoms

†The differences between isolation and quarantine are given in U.S.
Department of Health and Human Services.31
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Suppressing or eliminating COVID-19?

When initial interventions to limit spread were done in
Australia and worldwide, generally it was intended to
‘flatten the curve’.36,37 This meant that instead of all-
owing the numbers of new cases to continue to rise per
day, as was occurring and often rising exponentially, that
restrictions and interventions would cause the number
of new cases per day to level off. The level and severity
of restrictions put in place would be tailored so that the
numbers of new cases occurring per day would be such
that the health system could cope and not be
overwhelmed.

In Australia, during our first wave in March/April
2020, we did much better than just ‘flattening the curve’.
The epidemic curve of daily cases decreased rapidly after
about 26 March and we had very low numbers of new
cases per day by mid to late April.33 This resulted in very
effective suppression of cases. It was similar to what was
seen in Korea during their first wave, and their public
health interventions turned their epidemic curve around
as well.38 This was also the case for New Zealand.39

After this very successful suppression, some areas
(e.g. New Zealand in March 2020 and then Victoria)
started aiming for elimination strategies,40,41 with more
prolonged lockdowns compared with most states in Aus-
tralia. The supposition being that if lockdowns continued
so that no new cases were seen for two or more incuba-
tion periods (i.e. 28 days), then it was likely the virus
was eliminated from those areas. However, in both Vic-
toria and New Zealand there have been subsequent out-
breaks of COVID-19. It is of note that the genomics on
new outbreaks that have occurred in Australia and
New Zealand since late 2020 show that all new out-
breaks were caused by newly introduced strains. This
suggest that everywhere in Australia and New Zealand,
including Sydney with large cases numbers, that for
periods of time, the virus was eliminated before new
strains were again reintroduced and started new
outbreaks.42,43

However, elimination will be very difficult to maintain
in large populations over time, given how widespread
COVID-19 is globally. The symptoms in people who are
aged in their 20s and 30s are mostly very mild and/or
asymptomatic. Yet they can still pass on the virus to
others. Even if we are not seeing cases, it can still be
likely that in some areas there might be ongoing low-
level transmission occurring, even if no cases are found
for many weeks or even months.

Even when the SARS-CoV-2 virus is eliminated from
certain populations, if ‘isolation and social distancing’
measures are not retained, at least in part, when the
virus is reintroduced, it can spread very rapidly,

especially in winter. New case numbers can quickly esca-
late, as evidenced by not only what has happened in
Melbourne in the winter of 2020, but also in Korea and
in Auckland.43,44 Korea, with its control of COVID-19,
was very similar to Australia after our first wave, but
when Korea reopened facilities where indoor crowding
was more likely, particularly bars and nightclubs, there
was a rapid increase of new cases,44 which has worsened
over their winter of 2020/2021.45

Globally, Taiwan appears to be the only country with
a population of over a few million that has so far
achieved and then maintained ‘elimination’ without
recurrences in the community.46 Of note, Taiwan also
did this without major lockdowns.

What effect will a vaccine have?

All, or most of the interventions in Table 1, will need to
be continued until very effective and safe vaccines
become widely available and used, not only in Australia
but globally. Even in wealthy countries like Australia
and New Zealand, most of the population is unlikely to
be vaccinated before late 2021. This is because of the
time needed to complete and evaluate the necessary
large and ongoing phase 3 studies, changes in virus with
time, the regulatory approval of vaccines, the develop-
ment of vaccines for children plus then the time needed
to manufacture and distribute effective vaccines in large
numbers. Globally, this will take many years. Also, vac-
cines will likely decrease the transmission of SARS-
CoV-2, but maybe not do so as effectively as they will be
in decreasing the risk of people dying and developing
serious disease.47 Achieving herd immunity through vac-
cination also has many challenges and may be difficult
to sustain.48

We have, to date, few examples of good control of
respiratory viruses, yet alone elimination. Measles and
rubella are two respiratory infections that have been
‘eliminated’ within Australia (although not eliminated
or eradicated globally). Vaccines against those viruses
have efficacies of more than 90%, but they took long
periods to develop and to become widely available.49

What was done in previous pandemics?

In previous centuries, pandemics have occurred fre-
quently. Pandemics have been caused by numerous dif-
ferent viruses and bacteria. Examples include influenza,
typhus, cholera, smallpox, plague and typhoid.50–52 Dur-
ing the 19th century there were frequent (every
20 years) pandemics due to cholera. A common feature
for all these pandemics was that isolation and social

Collignon

Internal Medicine Journal 51 (2021) 647–653
© 2021 Royal Australasian College of Physicians

650



distancing was always used as a means to decrease the
extent and spread of these infections, even when spread
was by water (e.g. cholera). Clean or boiled water plus
improved sanitation are the most obvious answers to
water borne pathogens. However, by limiting the move-
ment of people, this also limited the number of people
that anyone who is infected encounters. Limiting travel
also decreases the risk that someone with a gastrointesti-
nal infection, for example cholera, would introduce bac-
teria into new waterways from where others might
drink. Recently, a large cholera epidemic was caused by
UN peacekeepers from Nepal coming into Haiti and then
contaminating waterways.53

While isolation of infected individuals (e.g. with lep-
rosy) was been done for millennia, quarantine (40 days
of isolation, even for people not showing disease) was
first introduced much later in 1377 to control
plague.50,51 Leprosariums and sanatoriums were in place
well before the causative microorganisms were known
for leprosy and tuberculosis, respectively, and were
known or their mechanisms of spread. All these ‘isola-
tion’ interventions likely decreased the transmission of
bacteria causing those diseases.

Conclusion

The risk and spread of COVID-19 can be reduced by
many interventions, and these are primarily those that
reduced the risk of people coming into direct exposure
to respiratory droplets produced by other people. Most
of the principles underpinning successful interventions
relate to isolation and social distancing. These will need
to be continued until safe and very effective vaccines
become widely available.
Therefore, this new norm will be with us for some

time to come and be with us also in any future pan-
demics caused by viruses that spread predominantly
through the respiratory route. We will also need contin-
ued widespread PCR and/or antigen testing of those with
respiratory symptoms so that we can have continuous
and reliable estimates of the prevalence and the

incidence of infections in Australia and New Zealand and
elsewhere. This may be supplemented by antibody test-
ing. Testing sewage for the presence of the virus causing
COVID-19 will also help to better find areas where there
are or likely to be new outbreaks and to also determine
the level of COVID-19 infections in different communi-
ties and localities.
The new norm for travel and our interactions with

others will be varying degrees of restrictions on move-
ments, isolation and social distancing, but the levels of
restrictions will vary with time depending on community
transmission levels. However, we need to be aware that
lockdowns and restrictions also can cause many adverse
economic, social and other adverse health consequences.
WHO notes that lockdowns can have profound negative
impacts on individuals, communities and societies by
bringing social and economic life to a near stop. The
effects of lockdowns disproportionately affect disadvan-
taged groups and WHO recommends using more
targeted interventions.54 As recently commented in an
editorial in the Internal Medicine Journal, ‘public health
agencies have a responsibility to consider how to achieve
overall public health goals but with the least restrictive
or burdensome strategies, and to weigh each interven-
tion on its merits’.55

Will we always have to live like this from now? Proba-
bly not. If we have vaccines that are more than 90%
effective in preventing disease and preventing the spread
of the virus and they are delivered and taken up globally
by more than 80% of the population, then there is a very
good chance the virus can be suppressed to remain at
very low levels or even eliminated and elimination
maintained – at least in countries with good health sys-
tems and other infrastructure. However, even if this
global ideal is not reached, if we look at previous pan-
demics since the 1800s, eventually between a mixture of
decreasing virulence of the circulating pathogen, herd
immunity and the use of interventions that interfere with
the spread of the causative organisms, the pandemics
decrease in severity and size with time – although unfor-
tunately not usually for many years.
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