
 

People in tall buildings may be more at risk
of contracting COVID-19: Here's how to stay
safe

April 10 2020, by Michael Gormley
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The COVID-19 pandemic has challenged health systems and public
health authorities worldwide. When you have a rapidly spreading virus
with a high transmission rate, you have to investigate all possible
infection risks.

One area of risk that is yet to receive any attention is big buildings such
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as tower blocks or hospitals. While direct person-to-person transmission
is still the most common means of acquiring the illness, our research
suggests that occupants in tall buildings could become infected if defects
occur in the plumbing system. It's important for people to be aware of
this and take steps to keep themselves safe.

Our work at the Institute for Sustainable Building Design at Heriot-Watt
University stems from an outbreak of the SARS virus in 2003 at an
apartment block in Hong Kong, known as Amoy Gardens. In a building
complex ranging from 33 to 41 stories with some 19,000 residents, there
were more than 300 confirmed cases and 42 deaths – around one-sixth
of all SARS infections and fatalities on the island as a whole.

The World Health Organization (WHO) report into the SARS pandemic
suggested that defects in the wastewater plumbing at Amoy Gardens
were the main cause of the outbreak. Where normally U-bends in sinks
and toilets contain water that blocks airborne diseases from rising up
from the sewer system, a large number of the U-bends in bathrooms at
Amoy Gardens had been dry.

The WHO report suggested that when people infected with SARS had
diarrhea in the toilets in the building, airborne "virus-laden droplets"
could move via the sewer and plumbing network from one apartment to
another. This airborne transmission route was aided by bathroom
extraction fans which drew contaminated air into rooms.
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https://medicalxpress.com/tags/plumbing/
https://apps.who.int/iris/bitstream/handle/10665/70863/WHO_CDS_CSR_GAR_2003.11_eng.pdf?sequence=1&isAllowed=y
https://medicalxpress.com/tags/building/
https://www.bbc.co.uk/news/world-asia-china-21680682
https://www.bbc.co.uk/news/world-asia-china-21680682
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC539564/
https://apps.who.int/iris/bitstream/handle/10665/70863/WHO_CDS_CSR_GAR_2003.11_eng.pdf?sequence=1&isAllowed=y


 

  

Amoy Gardens, Hong Kong. Credit: Wikimedia

Our work

On the back of this tragedy, our group has been investigating the cross-
transmission of infections within buildings for nearly 20 years. Together
with my co-researchers, David Kelly and Thomas Aspray, we published
results in 2017 from an experiment on a full-scale two-story wastewater
plumbing test rig. We used a model organism to represent pathogens
flushed into the system, while putting in place the same sort of defective
conditions as the Hong Kong block.

Sure enough, this showed that such organisms can be transmitted
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https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171556
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171556
https://medicalxpress.com/tags/model+organism/


 

between rooms on different floors of a building through the airflow
system that helps water to move around the plumbing. Not only were the
organisms in the air in rooms, the droplets contaminated surfaces in
these rooms and inside the system itself.

One significant factor that we identified in our paper, which was
published in the PLoS One journal, was that all parts of big buildings are
connected to the same wastewater plumbing system. When U-bends are
dry, contaminated air can move freely in and out of the living space in
question. Such buildings are also more prone to large pressure surges
from overuse when lots of people are at home, which can force water out
of U-bends and break their "seal". This was partly the reason for the dry
U-bends in Amoy Gardens.

In view of COVID-19, the implications are far-reaching. The virus can
certainly spread through the air in tiny droplets. Diarrhoea may not be
one of the headline symptoms, but it is common enough.

  
 

4/7

https://www.health.com/condition/infectious-diseases/coronavirus/is-diarrhea-a-symptom-of-covid-19
https://www.businessinsider.com/some-wuhan-coronavirus-patients-have-nausea-vomiting-diarrhea-2020-2?r=US&IR=T


 

  

Keeping U safe. Credit: VDB Photos

During lockdown, the U-bends in the plumbing in large buildings are
particularly vulnerable to water seals being blown out from the added
pressure of more people using these systems at the same time than
usual—or, in the case of hospitals, from wards being at overcapacity.
The same risks, incidentally, can come from the water in U-bends
evaporating because of plumbing being underused—even in a lockdown
there will be old sinks or bathroom floor drains in flats that don't get
used.

As happened in Amoy Gardens, a high concentration of infected people
with diarrhea can contribute to a higher viral load in the system, which
can further raise the risks of the disease spreading around the building.
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And the interconnectedness of such plumbing can even facilitate
exposure between buildings that are close together—a particular concern
in places with lots of infected people, such as hospitals and other
healthcare-related buildings.

Staying safe

So what can be done about this? We recently published an article in
Lancet Global Health that includes six suggestions for facilities
managers and homeowners—particularly those in tall buildings—to
ensure their systems are safe during lockdown:

1. Do not ignore unexplained foul smells in bathrooms, kitchens or
washing areas.

2. Make sure all sinks and toilets have a functioning U-bend.
3. Pour water into all sinks and toilets for at least five seconds in

the morning and evening, paying special attention to floor drains
in bathrooms and wet rooms.

4. If the wastewater pipework from a toilet, sink or other household
appliance appears to be disconnected or open, seal it
immediately. Use a rubber glove to cover the end, or a plastic bag
and some tape will suffice.

5. If there appears to be any crack or leak in pipework, seal it with
strong tape.

6. Facilities managers should continually monitor the whole system
performance of their buildings, looking out for things such as
drainage problems or bad smells.

In the longer term, there is a real need for proper procedures to ensure
that wastewater plumbing systems are designed with infection control in
mind. For example, there are no specific codes for designing drainage
systems for buildings of more than 50 levels. Many of the design
approaches date back to mid-20th century and some have their origin in
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https://www.thelancet.com/journals/langlo/article/PIIS2214-109X(20)30112-1/fulltext


 

the Victorian era, when buildings were not as tall as today. These things
need to be overhauled as a matter of high priority once the pandemic has
passed.

This article is republished from The Conversation under a Creative
Commons license. Read the original article.
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