
 

COVID-19 interventions can cut virus
infections, severe outcomes, and healthcare
needs
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Interventions such as voluntary shelter-in-place, quarantines and other distancing
strategies to control the SARS-CoV-2 virus can reduce the peak number of
infections and other outcomes, a new case study has found. Credit: Rob Felt,
Georgia Tech
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Non-pharmaceutical interventions such as voluntary shelter-in-place,
quarantines, and other steps taken to control the SARS-CoV-2 virus can
reduce the peak number of infections, daily infection rates, cumulative
infections, and overall deaths, a new study published in the journal PLOS
ONE has found.

"High compliance with voluntary quarantine—where the entire
household stays home if there is a person with symptoms or risk of
exposure in the household—has a significant impact on reducing the
spread," said Pinar Keskinocak, the William W. George Chair and
professor in the H. Milton Stewart School of Industrial and Systems
Engineering (ISyE) and director of the Center for Health and
Humanitarian Systems at the Georgia Institute of Technology. "Shelter-
in-place (SIP) puts the brakes on the spread for some time, but if people
go back to 'business as usual' after SIP, the significant impact is lost, so
it needs to be followed up by voluntary quarantine and other physical
distancing measures."

Utilizing data from the state of Georgia, the study determined that a
combination of non-pharmaceutical interventions, with various levels of
compliance that change over time, could in some instances cut
cumulative infections in half and reduce the peak number of infections
to about a third of what could have been seen, "flattening the peak" to
avoid overwhelming a state's healthcare system.

The study compared actual statistics to revised models of what could
have happened in the state during the past seven and a half months
without the physical distancing. As COVID-19 cases increase toward
what may be a new peak this fall, the study could help public health
officials evaluate the benefits of potential intervention strategies, for
example, in the debate around K-12 school closure.

The study modeled the number of COVID-19 infections and resulting
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severe outcomes, and the need for hospital capacity under social
distancing, particularly, school closures, shelter-in-place, and voluntary
quarantine.

"As one would expect, there is variation across the state in the observed
data, which depends in large part on people's behaviors," said Nicoleta
Serban, who is the Joseph C. Mello chair and professor in ISyE. "For
example, mobility increased faster in some counties compared to others,
which is likely to be correlated with increased physical and social
interactions, and therefore faster spread of the coronavirus."

The team, including Georgia Tech ISyE Ph.D. students Buse Eylul Oruc
and Arden Baxter, developed and used an agent-based simulation model
to project the infection spread. "This is a sophisticated mathematical
model which mimics what might happen in practice—under different
scenarios—by capturing the progression of the disease in an individual,
as well as the interactions between people in the household, in peer
groups such as schools or workplaces, or in community groups such as
grocery stores," Oruc said.

The model utilizes parameters specific to COVID-19 and data from
Georgia on population interactions and demographics. The study covered
a period starting February 18, evaluating different social distancing
scenarios, including baselines in which no intervention would have taken
place or the only intervention would have been K-12 school closure,
comparing them to combinations of shelter-in-place and voluntary
quarantine with different timelines and compliance levels.

Outcomes were compared at the state and community level for the
number and percentage of cumulative and daily new symptomatic and
asymptomatic infections, hospitalizations, and deaths;
COVID-19-related demand for hospital beds, ICU beds, and ventilators.
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The number of hospitalizations in Georgia turned out to be fewer than
models last spring had forecast, but "models accurately predicted which
hospital regions of the state that would have the largest gaps between
number of people with severe outcomes and available care
capacity—and therefore face potential shortages of ICU beds, hospital
beds, and ventilators," Baxter said.

The results suggest that shelter-in place followed by voluntary quarantine
reduced peak infections to less than a third of what we would have seen
if no intervention had taken place and to less than a half if only schools
had been closed. The models predicted correctly that the interventions
would delay the peak from April to sometime between late July to mid-
September, reducing the daily strain on health care systems.

According to the study, increasing shelter-in-place duration from four to
five weeks yielded between 2% to 9% and 3% to 11% decrease in
cumulative infection and deaths, respectively. Regardless of the shelter-
in-place duration, increasing voluntary quarantine compliance decreased
daily new infections and cumulative infections by about 50%. The
cumulative number of deaths ranged from 6,660 to 19,430 under
different scenarios.

As infection rates rise in the United States during late October, the study
could help public health officials select the best techniques for
addressing the viral threat. Georgia's total population is approximately
10.5 million, and COVID-19 related deaths have exceeded 7,600.

"The study further highlighted and quantified the impact of how
compliance with public health measures impact infectious disease
spread," Keskinocak said. "The takeaway message is that each of us have
the power to control our health by making the right choices."

"As individuals and as a nation, we often expect technological or medical
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fixes or cures to health problems, whereas many of these problems,
whether they are at the individual level or the public health level, are
caused by or exacerbated by our choices and behaviors," Keskinocak
said. "For many of them, we don't need a new fancy device, drug, or
technology to make things better. As individuals, or households, or
communities, we have the power and the responsibility to impact and
improve our own health, and the public health, by making healthy
choices."

  More information: Pinar Keskinocak et al, The impact of social
distancing on COVID19 spread: State of Georgia case study, PLOS ONE
(2020). DOI: 10.1371/journal.pone.0239798

Provided by Georgia Institute of Technology

Citation: COVID-19 interventions can cut virus infections, severe outcomes, and healthcare
needs (2020, October 22) retrieved 10 April 2024 from 
https://medicalxpress.com/news/2020-10-covid-interventions-virus-infections-severe.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://dx.doi.org/10.1371/journal.pone.0239798
https://medicalxpress.com/news/2020-10-covid-interventions-virus-infections-severe.html
http://www.tcpdf.org

