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The return to school is welcome, but we must
minimise shared air
March 9, 2021

There is an insufficient emphasis on airborne spread of covid-19 in
government guidelines for schools, says these authors

With high hopes, parents in the UK are sending their children back to school
this week. Lockdown has been prolonged and dispiriting. Depending on
families’ capacity to support remote learning, many pupils have lost up to a
year of formal education. Significant concerns around children’s mental health
are also emerging. [1]

But while vaccination rates are rising impressively and case numbers of
covid-19 are falling, the pandemic is not yet over. New variants—more
contagious, more deadly, and potentially less likely to spare the young—are
becoming the dominant strains in the UK. [2] “Long covid” once thought to be
rare in children, is now being described as a potential risk. [3] Cases of children
who have died of covid-19 are still extremely rare, but these are only
“anecdotal” until that story is your own child. The role of school-acquired
cases in igniting community outbreaks is controversial, but it may be
substantial. [4] Regardless, cases in teachers or pupils will quickly lead to
classes and year groups being quarantined, resulting in stress, uncertainty,
and further loss of peer support and education.

The goal of returning to school is therefore twofold: to address the urgent
educational and wellbeing needs of the nation’s children, while also
minimising the spread of covid-19. We believe that recommendations from
both the UK Department of Education and Education Scotland, while helpful
up to a point, currently place too much emphasis on physical distancing,
contact, and fomite transmission—measures that are based on a
predominantly large droplet mode of spread. [5,6]

Although there is still some debate about how the virus spreads through air
(inhalation), increasingly the evidence suggests that airborne spread is the
dominant mode of transmission even at close range. [7-13] Against this
background, it is time to revisit our analysis in The BM/last year, where we
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discussed how physical distancing, masks, ventilation, and type of activity
combine in shaping the relative risk of SARS-CoV-2 transmission. [7,8]

If a live virus spreads exclusively through large ballistic droplets (which fall
quickly onto surfaces and objects), integrated people, surface, and space
management is required to minimize direct touching or spraying, with a focus
on cleaning surfaces, installing physical barriers (e.g. screens), practising
physical distancing (e.g. 2 metres apart), and wearing any type of mask.

But if a live virus is airborne, it can be transmitted whenever someone inhales
air that another has exhaled. Preventing airborne spread then additionally
requires integrated measures of people, air, and space management designed
to minimise air-sharing including universal, well-fitted, and higher grade
masking, particularly indoors, adequate ventilation and air filtration, reducing
crowding and time spent indoors, and managing patterns of air flow (see
recent fluid dynamics review for more detailed arguments [8-14)).

The risk of airborne spread increases with the number of people in an indoor
space, with crowding when it leads to overlap of breathing zones of the
occupants (order of 2 metres), and with the duration of time they breathe the
same air.

In the UK, the typical state-school classroom contains 31 people, and teaching
periods last up to two hours before the children leave for a break. Classrooms
are, therefore, a high-risk environment. Ventilation of classrooms in particular
should align with expert guidance on air ventilation. This can be done, for
example, by increasing fresh intake of airflow, removing air that is recirculated
without filtration, and making sure that any filters installed do not reduce the
total air changes in the space. A carbon dioxide monitor can give an indication
of whether the room is minimally adequately ventilated. Windows should be as
widely open as possible to maximise fresh air turnover, with the goal of
ensuring fresh or filtered air. [14,15] Portable high-efficiency particulate air
(HEPA) filters are viable solutions to reach such levels in indoor spaces. [16]

However, it is also important to optimise detailed patterns of flow: caution is
needed when using localised airflow controls that can amplify/extend the
breathing zone of an occupant or concentrate exposure on another. The
former occurs if an individual sits right at the entrance path of a localised
fresh/filtered air source (e.g. window, door, or local HEPA filter device) and the
latter if an individual sits downstream of others in the direct exit path of the air.
[8-14] In the longer-term, there are strong arguments for upgrading and
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maintaining classroom ventilation to achieve the highest levels of desired
fresh or filtered air flow. [16]

Well-fitting double-layer masks that are kept on while indoors provide good
(though not 100%) protection against transmitting the virus to others. [17]
Masks may also protect the wearer from infection and reduce the risk of
severe disease if infected (because of reduced viral load). [13,18,19] Masks do
not cause harm, though some children may find them uncomfortable, and
they may cause communication challenges for people with hearing
impairments. [17] The World Health Organisation now recommends masks in
individuals over the age of 12 and UK government advice is that children in
Year 7 and above should wear them at school. [20,21]

Certain activities, including speaking, singing, shouting, playing brass and
woodwind instruments, and doing strenuous physical activity indoors are
known to emit more extensive respiratory clouds with potential to greatly
increase the transmission of airborne virus. [7,22,23] Such activities should
therefore be minimised indoors. The evidence strongly supports conducting
physical education lessons outdoors and avoiding common music practice
indoors. Outdoor lunch would be safer than eating indoors, although this is
clearly weather dependent. Staggering of seating indoors and outdoors are
important to minimise exposure to respiratory zones. [6,12]

In our view, there is currently an insufficient emphasis on ventilation and
localised air management, masking, and avoidance of specific activities known
to increase airborne spread in government guidelines for schools. We remind
readers of our previously published diagram, which highlights how a

combination of poor ventilation, prolonged contact, lack of masks, and
vocalisation can lead to high risk of transmission.

See also: Two metres or one: what is the evidence for physical distancing in
covid-197?
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