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What is social distancing?

Social distancing is a non-pharmaceutical inter-
vention that has proven over time to be an effective
public health tool in controlling outbreaks that spread
from person to person (1). It is implemented by
maintaining a minimum recommended physical gap
between two persons, so that the infectious agent
cannot spread from the infected to non-infected
person through droplets, and thereby reduces the
number of cases during an outbreak. There are
disputesregarding theoptimal distancethat one should
maintain to effectively practice social distancing.
Guideline by the Centre for Disease Control recom-
mends a physical distance of 2 metres (2), while the
World Health Organization's recommendation is for
1 metre (3).

Public health importance of social
distancing

Social distancing as an intervention isimportant
as it may represent the only type of measure
guaranteed to be available against a novel strain of
influenza in the early phases of a pandemic (4).
According to the evidence thus far, the main mode of
transmission of the current COVID-19 outbreak is
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thought to be droplet transmission. A key goal of
counter-acting an epidemic of droplet transmission is
to decrease the encounters between the infected
individuals and susceptibleindividualsto decel erate the
rate of diseasetransmission. Thisholdsvalid especially
for infectious agents which display a higher basic
reproduction rate (R,), which is defined as the number
of secondary cases that one case would produce in a
completely susceptible population (5).

For the SARS-CoV-2, R ispredicted to rangefrom
1.4to0 2.5 (6), meaning that one infected person would
transmit the virus to 2.5 susceptible persons until the
index case becomes symptomatic, gets diagnosed and
isolated which isusually taken as5 days (7). Using this
R, asummation formula is developed to estimate the
number of new infections over time, across three
scenarios:

e No social distancing practiced
¢ 50% of the population practicing social distancing
and

e 75% population practicing social distancing (8)

Accordingly, for COVID-19, the number of
persons to whom one infected person can spread the
disease at no social distancing is calculated to be 2.5,
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while for 50% less exposure due to social distancing,
it is 1.25 and for 75% less exposure due to social
distancing, it is 0.625 (Figure 1).
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Figure 1. Number of secondary cases generated
from a single infected person in three different
scenarios of social distancing

Source: Sgner laboratory, Social-distancing.com

The assumptions behind the mathematical summation
presented by Signer et al. are:

1. R,tobe25

2. Aninfectedindividual to spread thevirusduring
the median five-day incubation period before he
becomes symptomatic

3. Once symptomatic, theindex casetoisolate and
no longer infect others

4. A linear correlation between social interactions
and R,

Application of social distancing inter-
ventionsin Sri Lanka

There are numerous ways one can practise social
distancing. These include,

* No handshaking or hugging

» Avoiding crowded settings like marketplaces,
public transport and banks
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* Avoiding mass gatherings like social events or
ceremonial/ religious events

* Maintaining an approximate distance of 6 feet
(2 meters) from others

Social distancing invariably means zero touching of
other people at al possible times. It is particularly
important to maintain the distance from anyone who
is having signs of illness, like coughing, sneezing or
fever.

On the advice of public health specialists, the govern-
ment pro-actively took drastic actionsto facilitate social
distancing interventions among the public to contain
the spread of the outbreak in the country. These
measures include,

1. Closure of schools (9) and preschools (10)

2. Closure of universities (11)

3. Prohibition of mass gatherings including
festivals, sporting events and certain religious
activities (12)

4. Closure of social/ leisure settings like cinema
(13), zoological/ botanical gardens (14) and
museums (15)

5. Declaration of public holidaysfor theworkforce
(16)

6. Announcement on ‘work from home' period
for the public (17)

7. Island-wide curfew (18)

8. Cluster-isolation of some villages (19)

9. Home delivery of essential goods (20)

10.Home delivery of medicines for patients
suffering from noncommunicable diseases (21)

National level interventionsasgiven abovearevita
for ensuring social distancing among people. However,
changesinthe behaviour at individual level play akey
role, especially when most of these interventions are
practically difficult to be maintained for long periods
of time.

I mpact of application of social distancing
measuresin Sri Lanka

In Sri Lanka, the first diagnosed local case of
COVID-19 was reported on 11 March 2020. As
discussed above, social distancing measures were
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implemented immediately after in acascading manner.
Effect of these interventions on the control of the
COVID-19 outbreak in Sri Lankawas estimated using
Signer’stheoretical possibility.

The total number of persons who would develop
the infection via the first case reported on 11 March
2020, was estimated up to the period 4 April 2020,
under the three scenarios (0%, 50% and 75% social
distancing), according to the summation model.
Assuming this case became symptomatic 5-days
(whichisthe median incubation period for the disease)
after contracting the infection, the number of persons
that this case had infected by 11 March would be 2.5.
Asshownin Figure 2, thisnumber would exponentially
increase every 5-days and amount to 406 infected
persons by 4 April 2020, if there was no social
distancing throughout the period. The corresponding
estimatesif individuals were practising 50% and 75%
social distancing measuresimplemented from thevery
first case detection would be 15 and 2.5, respectively.
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However, Sri Lanka changed thistrend promptly
by implementing two important public health inter-
ventions by 15 March (school, pre-school and univer-
sity closure and ban on public events, representing
around 50% social distancing) and on 20 March (island-
wide curfew representing around 75% social distan-
cing). The blue line in Figure 2 demonstrates this
change in the number infected up to 4 April 2020 via
the first case, which is approximately 26, when
computed according to the change in R, following the
social distancing measures that were initiated at diffe-
rent timepointsin Sri Lanka. Thismay imply that by 4
April 2020, Sri Lanka was able to potentially prevent
380 persons contracting the infection from the index
case, through socia distancing measures. It should
however be noted that these estimates have been
drawn only inrelationto theindex case, whileall other
cases reported beyond 11 March 2020 had been disre-
garded; and will invariably be greater when the spread
by subsequent cases reported are added according to
the summation theory to the total number infected.
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Figure 2. Estimated number of persons infected with SARS-CoV-2 as of 4 April 2020

only by the first local case
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In an attempt to re-calculate these estimates
according to the summation theory applied to the
subsequent cases aswell, Figure 3 showsthat the total
number who would have been infected by 4 April 2020
would be approximately 8770, if there was no social
distancing. The same estimates if people were prac-
tising 50% and 75% of social distancing were nearly
867 and 361, respectively. Figure 3 also demonstrates
the number estimated to have had the infection by the
same date, in relation to the main social distancing
eventsthat wereimplemented in Sri Lanka, which was
approximately 637. When considering the actual number
of reported cases of 171 by 4 April 2020, this estimate
may imply that only about 25% of theinfected persons
have become symptomatic and consequently diagnosed
as confirmed cases in Sri Lanka.

These projections give us some clues on the
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impact of social distancing on thereduction of infected
personsin the country. However, these estimates shoul d
beinterpreted with caution asR  iswell-known to have
limited practical value outside the population from
which the disease data originate. Further, exact con-
tribution of each intervention to the number prevented
is difficult to be determined, al of which could be
addressed by robust mathematical modelling. For this
purpose, the local evidence on R, and the average
exposure time of individualsto social distancing need
to beavailable. It was therefore assumed that all cases
were equally infectious to others during the first five
daysof being infected (7) and that every case reported
was from an independent cluster of contacts. Further,
the potential secondary cases were estimated consi-
dering the cumulative caseload reported during
5-day interval periods according to the summation
assumptions.
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Figure 3. Estimated number of infected persons corresponding to social distancing scenarios

and interventions implemented in Sri Lanka
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Gapsin the existing knowledge

The effectiveness of social distancing dependson
many factors. The R, of thediseaseinthelocal context,
possible modes of spread of the infectious agent,
median incubation period for the disease in the local
setting, as well as response of the people to inflicted
social distancing measures and probability of change
of behaviour at individua level are afew to mention.
At global level, evidence is still unclear on the exact
mode of spread of the disease to recommend the exact
distance to be maintained between two persons to
achieve desirable outcomes, resulting in different
guideline (2-3). Atloca level, thereare serious gapsin
the knowledge even on basic information such as R,
and median incubation period of SARS-CoV-2, dueto
scarcity of local data.

Recommendations to overcome the
challenges in Sri Lanka to contain the
outbreak

Determining the R, as the epidemic evolves as
well as the median incubation period based on local
data on confirmed cases of COVID-19 and their
contacts, will have major implicationsin eval uating the
applicability of recommended social distancing
interventions as well as in planning of other non-
pharmaceutical interventions to lower the spread of
coronavirus infection in Sri Lanka.

Compared to its baseline, Sri Lanka has reported
87%, 86% and 78% less mobility trends to grocery
and pharmacy, to retail and recreation settings
(restaurants, shopping centres, libraries and movie
theatres etc) and to transit stations (public transport
hubs, bus and train stations), respectively (22).
However, most social distancing measures executed
in Sri Lanka achieved desired results through forced
distancing, but not through behaviour change of
individuals. Consequently, thethreat of all thedesirable
effects achieved through social distancing taking a
U-turn oncethe national level implementationsarelifted
persists. Maintaining the effectiveness of social
distancing through individual behaviour changeremains
the biggest challenge faced by public health specialists
in Sri Lankaat present. Therefore, novel and effective
strategies should be used to educate and promote
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desirable behaviour changes of the public at individual
and family level.
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