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Protocol Not Working: Plastic Sheet Dividers May Increase COVID-19
Transmission Risks

Compartmentalizing workspaces using plastic sheeting may block ventilation and hence
increase the persistence of virus-containing aerosols in the room.

Many offices have attempted to protect their workers from the novel coronavirus by
installing plastic sheeting dividers across workspaces to create isolation and distancing
conditions. However, new findings by Japanese scientists who investigated an outbreak-
affected office show that such compartmentalization can block ventilation for
compartments, creating micro-hubs of virus-containing aerosols within them. Perhaps the
practice of using plastic sheeting as a protective measure in shared indoor spaces needs a
relook.

The COVID-19 pandemic has created an urgent need for measures to control the spread of
the novel coronavirus. Given the importance of interpersonal contact as a means by which
the virus is transmitted from person to person, lockdowns and the promotion of
telecommunications over in-person meetings have been the lynchpins of most strategies for
containing the pandemic. However, there are some areas of life in which people must gather
together in indoor spaces. Given that the novel coronavirus can be transmitted via aerosols,
it is vital that shared indoor spaces include systems designed to protect individuals from
aerosolized virus particles.

For many shared office spaces, these systems take the form of plastic sheets used to divide
the workspace into multiple small compartments. However, scientists have not yet
conclusively determined whether compartmentalization based on plastic sheeting is an
effective strategy for minimizing infection risks. While such compartmentalization can block
the spread of aerosols from one compartment to another, it may also have the effect of
raising aerosol concentrations within a compartment that an infected person has occupied,
leading to greater infection risks for others who enter that compartment.

A team of Japanese scientists led by Associate Professor Yo Ishigaki of the University of
Electro-communications (Tokyo, Japan) decided to clarify the effects of plastic sheeting on
COVID-19 infection risk. “After there were clusters of unexplained outbreaks in an office in the
Miyagi Prefecture, we decided to investigate what happened there,” says Dr. Ishigaki. The
outbreaks in question were two small clusters of infections occurring in March 2021 on an
office floor where plastic sheets had been installed to divide the floor into five compartments.

The scientists investigated ventilation patterns within the various compartments by using
carbon dioxide as a tracer chemical. This involved allowing a block of dry ice (i.e., solid carbon
dioxide) to sublimate into gaseous carbon dioxide within different compartments and then
measuring how compartment-specific carbon dioxide gas concentrations changed over time.



The scientists also used computer models of the office space to study how
compartmentalization affected ventilation. Their results appear in a preprint article available
on medRxiv.

The scientists observed extremely low air exchange rates in the compartments where
infections had occurred. This meant that the aerosols released from an infected person could
persist in the air for a long time. The office’s only source of ventilation was a door, and the
plastic sheeting probably hindered air exchange through the door. Computer modeling also
showed that plastic sheeting blocked the flow of air within the office and trapped exhaled air
within each compartment. When the scientists turned their attention to options for improving
air flow within the office, they found that opening windows and using fans substantially
increased the air change rates, meaning that exhaled aerosols could be more quickly removed
from the office. Perhaps, adjusting the heights of the plastic sheets could have made a
difference as well.

Their findings show that while plastic-sheeting-based compartmentalization schemes can be
effective as protection, when poorly implemented, they can actually increase the risk of
coronavirus transmission within indoor spaces. Balancing it with appropriate ventilation could
be key to achieving protection. Dr. Ishigaki argues, “It is necessary to revise official guidelines
concerning the design of compartmentalized indoor spaces. We hope our findings will
encourage changes to guide people towards the proper installation of plastic sheets.”

Reference

Authors Yo Ishigaki', Yuto Kawauchi?, Shinji Yokogawa'?, Akira Saito?,
Hiroko Kitamura®, and Takashi Moritake®

Title of original paper Experimental investigation to verify if excessive plastic sheeting
shielding produce micro clusters of SARS-CoV-2

DOl 10.1101/2021.05.22.21257321

Affiliations YGraduate School of Informatics and Engineering, The University of

Electro-communications, Chofu, Tokyo, Japan

JInfo-powered Energy System Research Center (iPERC), The
University of Electro-communications, Chofu, Tokyo, Japan
3Miyagi Anti-Tuberculosis Association, Miyagi, Japan
#0ccupational Health Training Center, University of Occupational
and Environmental Health, Fukuoka, Japan

INational Institute for Quantum and Radiological Science and
Technology, National Institute of Radiological Sciences, Chiba,
Japan


https://doi.org/10.1101/2021.05.22.21257321
https://doi.org/10.1101/2021.05.22.21257321

Experimental recreation of an office that faced COVID-19 outbreaks. The plastic sheeting drastically
reduces airflow across compartments and traps microdroplets within a compartment.
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