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Social network-based distancing strategies to
flatten the COVID-19 curve in a post-lockdown
world

Per Block©'%, Marion Hoffman 2, Isabel J. Raabe 3, Jennifer Beam Dowd ', Charles Rahal ©'4,
Ridhi Kashyap ©'#5 and Melinda C. Mills ©'45

Social distancing and isolation have been widely introduced to counter the COVID-19 pandemic. Adverse social, psycho-
logical and economic consequences of a complete or near-complete lockdown demand the development of more moderate
contact-reduction policies. Adopting a social network approach, we evaluate the effectiveness of three distancing strategies
designed to keep the curve flat and aid compliance in a post-lockdown world. These are: limiting interaction to a few repeated
contacts akin to forming social bubbles; seeking similarity across contacts; and strengthening communities via triadic strate-

gies. We simulate stochastic infection curves incorporating core elements from infection models, ideal-type social network
models

and statistical relational event models. We demonstrate that a strategic social network-based

strongly enhances the

reduction of contact

of social distancing measures while keeping risks lower. We provide scientific evidence

effectiveness
for effective social distancing that can be applied in public health messaging and that can mitigate negative consequences of

social isolation.

he non-pharmaceutical intervention of social distancing is a
key policy to reduce the spread of COVID-19 by maintaining
physical distance and reducing social interactions'. The aim is

toslow transmission and the growth rate of infections to avoid over-

burdening healthcare systems—an approach widely known as flat-
tening the curve’. Common social dstancing measuresare bans on
and

insights from social and statistical network science, we demon-
strate how changing network configurations of individuals’ contact
choices and organizational routines can alter the rate and spread of
the virus by providing guidelines to differentiate between high- and
low-impact contacts for disease spread. We introduce and assess
th strategies (contact with similar people; strengthening contact

public events, the closure of schools,
workplaces, limiting public transportation, travel and movement
restrictions, and limiting physical interactions.

Social distancing interventions during previous outbreaks (for
example, during SARS-CoV (severe acute respiratory syndrome
coronavirus) in 2003) have often been based on expert recom-
mendations rather than scientific evidence’. Existing research has
mostly evaluated travel restrictions, school closures or vaccines".
Cancelling public gatherings and imposing travel restrictions
decreases transmission and morbidity rates’, with mixed evidence
on the efficacy of school closures”. Virtually no research exists on
strategies based on individuals’ knowledge of their social surround-
ings, yet interventions are only effective when the public deems
them acceptable’. Few have considered social networks, or if they
did it was in relation to vaccinations’, contact tracing or analysing
the spread of the virus**

Since most facets of economic and social life require
person-to-person contact, strategically reducing contacts is favour-
able to complete isolation. Increasing contact can likewise counter
negative social, psychological and economic costs of quarantining
individuals over prolonged periods of time and avoid compliance

and repeatedly interacting with the same people
in bubbles) that rely on less confinement and allow strategic social
contact while still lattening the curve. Our approach balances pub-
lic health concerns with social, psychological and economic needs
for interpersonal interaction.

Flattening the (infection) curve operates to decrease the number
of infected individuals at the height of the epidemic, by distributing
the incidence of cases over a longer time horizon'. This is largely
achieved by reducing the reproduction number (R), which rep-
resents how many individuals are infected by each carrier. Social
distancing policies are implicitly designed to achieve this by limit-
ing the amount of social contact between individuals. By introduc-
ing a social network approach, we propose that a decrease in R can
simultaneously be achieved by managing the network structure of
interpersonal contact.

From a social network perspective, the shape of the infection
curve is closely related to the concept of network distance (or path
lengths)*, which indicates the number of network steps needed
to connect two nodes. Popularized examples of network dis-
tance include the six degrees of separation phenomenon", which
claims that any two people are connected through at most five

fatigue .
strategies for selective contact reduction that every individual and
organization can casily understand, control and adopt. Applying

“The relationship between infection curves and network distance
can be illustrated with a simple network infection model (Fig. 1).

Leverhulme Centre for Demographic Science and Department of Sociology, University of Oxford, Oxford, UK. “Department of Humanities, Social and
Political Sciences, ETH Zurich, Zurich, Switzerland. ’Institute of Sociology, University of Zurich, Zurich, Switzerland. *Nuffield College, University of Oxford,
Oxford, UK. *School of Anthropology and Museum Ethnography, University of Oxford, Oxford, UK. Se-mail: per blocksociology.ox. ac.uk;

melinda mills@nuffield.ox.ac.uk
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