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Introduction
The basic reproduction number indicated as R0, also
known as the basic reproduction ratio or rate or the basic
reproductive rate, is an epidemiologic metric used to
describe the contagiousness or transmissibility of
infectious agents. R0 is affected by numerous factors such
as biological, socio-behavioral, and environmental factors
that govern the pathogen transmission among a
community and, therefore, is usually estimated with
various types of complex mathematical models. R0 for an
infectious disease event is reported generally as a single
numeric value or from low to high range, and the
interpretation is typically presented as if R0 has a value
>1, an outbreak is expected to continue and if R0 is <1,
then an outbreak is expected to end. In laymen terms, R0
represents the number of individuals that can get infected
through an already infected host/individual. Thus R0 gives
us a value of secondary cases.

Measuring and Estimation of R0
• R0 is measured using public health active surveillance
system and contact tracing. The important thing to
remember is that R0 is always estimated retrospectively
from the available sero-epidemiologic data or through
theoretical mathematical modelling.
• The number of susceptible persons at endemic
equilibrium, average age at infection, final size
equation, and intrinsic growth rate are some of the datadriven approaches.
• When using mathematical models, R0 is calculated
using ordinary differential equations.
• Factor such as demographic dynamics and persons who
are exposed but not yet infectious are important model
input parameters.
• It is very common that the value of R0 is
misrepresented, misinterpreted, and misapplied in
several ways that might distort the metric’s correct
interpretation.
• R0 must be applied and discussed with caution in
research and practice. This epidemiologic construct will
only remain valuable and relevant when used and
interpreted correctly.
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SARS-COV-2’s Basic Reproduction Number
• The estimation of basic reproduction number is modelbased, depending on the epidemiological setting, and is
the most vital parameter to determine intrinsic
transmissibility.
• The early outbreak data on COVID-19 largely showed
exponential growth.
• Different models based on the clinical progression of the
disease were devised to estimate the basic reproduction
number.
• In the early stages of COVID-19, the pandemic doubled
in size every 7.4 days, and the basic reproduction
number was estimated to be 2.2.
• Another study estimated the basic reproduction number
as ranging from 2.24 to 3.58.
• Another model analysis showed that the control
reproduction number for COVID-19 can be high as 6.47
which can be attributed to 3-4 generations of viral
transmission and intensive social contacts.
• Majority of the studies show that the basic reproduction
number ranges from 2.24 to 3.58

This data is based on the SEIR model with base infections as
20 with the predictions of number of cases on day 10, 20, and
30 based on the R0

Conclusion
• Ro is an important measure to predict the spread of the
disease.
• This number is crucial in understanding and planning
for any prevention techniques used to control an
outbreak situation. R0 is used in several mathematical
models and when effective public health techniques and
surveillance system are used, this number can be
decreased.
• One important note is that R0 does not change for any
vaccination strategy but instead it changes when
preventive measures like early diagnosis of infective
case, isolation and quarantine of those infected cases is
done which in turn limits the spread of the disease.
Thus, it is important to understand the concept of R0.
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