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Introduction

This guide is produced by Plain Air Ltd, specialists in indoor air 
quality management.

It is intended as a supplement to official and other advice on 
managing the risk of Covid 19 in the healthcare environment 
and aims to address issues and solutions not ordinarily covered 
elsewhere. All advice and recommendations should be assumed 
to be additional to pre-existing precautions unless otherwise 
stated. In particular it should be noted that new Covid 19 
infections are likely to occur without maintaining strict hygiene, 
social distancing measures and appropriate use of PPE.

Nothing in this guide is intended to be taken as specific advice 
to any healthcare operator. Circumstances vary significantly 
between locations, activities, existing structure and practice and 
individual advice should always be sought.

Infection Risk

Given the vulnerability of residents and the close personal nature 
of care, once an infection enters the care home environment it 
can be extremely difficult to prevent its spread throughout the 
population. Isolation measures are weakened by necessary 
staff movements and are, ordinarily, only imposed at 
the onset of symptoms – possibly long after further 
transmission has occurred.

Any movement into the home, such as staff coming 
to work, residents returning from hospital, visiting 
family (relevant after lockdown measures end), etc, 
carries the risk of new infections.

PPE and hygiene measures play a key role in 
risk reduction, especially if used full-time and in all 
circumstances. However, practical limitations,  
availability of equipment, maintaining staff commitment 
and diligence, the close personal nature of certain  
care routines, uncertainty over the exact methods 
of Covid transmission and, perhaps above all, the 
ongoing infection rates seen despite current best 
efforts, all show that there remains the danger of 
cross-infection.
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Air Quality

There are several ways in which adverse air quality might affect 
Covid transmission rates as well as the severity of symptoms 
and, ultimately, mortality rates.

Ongoing research suggests that expelled virus can 
remain airborne for much longer than originally 
expected. This may happen in one of two 
ways:

Through expelled aerosol droplets from an 
infected person, whether symptomatic or 
not. Large particles fall out of the air quickly 
– generally within a metre or so from normal 
breathing – and social distancing should 
transfer the risk of infection to
contaminated surfaces. Potentially 
infectious smaller particles, however, may 
remain suspended in the air as aerosols for 
long periods and travel much further.

Through smaller viral particles, not of the correct characteristics 
in themselves to form an aerosol, attaching to existing air 
pollution particulates which remain airborne.

Covid 19 has far greater consequences to those with relevant 
pre-existing medical conditions. It is noteworthy that almost all 
of these conditions are known to worsen in the presence of air 
pollution, whether particulate or gaseous.

In the SARS pandemic, mortality rates in areas of higher air 
pollution were around double those in areas where air quality 
was good. This was despite regions of poorer air quality – most 
commonly cities – typically having better healthcare. Early results 
from Italy and Spain suggest this trend continues for Covid 19.

Commonplace respiratory irritations, such as mild asthma or hay 
fever ensure the immune system is under near-constant strain 
and respiratory systems suffer long-term inflammation – both of 
which may have significant negative effects on the ability to fight 
any infection as well as likely worsening symptoms.

The Role of Plain Air

Given that air quality management can play a significant role in 
reducing infection risk, symptom severity and potential mortality, 
our expertise can help reduce the conditions in which Covid 19 
may spread within a care home.
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Assessing Air Quality

Ordinarily, the first step in improving air quality 
is to undertake a survey, using monitoring 
equipment throughout the indoors and outside. 
Whilst this is less practical (although not 
impossible) in lockdown conditions, it is of 
much less relevance if your particular concern 
is the threat from Covid 19. Removing airborne 
virus will, at the same time, remove other 
pollution particulates. If you have a particulate 
problem that we can’t identify at this time, and 
experience suggests that you are likely to, then 
any Covid-reduction recommendations will 
resolve it in any event.

Plain Air will provide a post-lockdown air quality 
test to ensure any recommended solutions are 
being used to maximum effect.

Ventilation – External

Standard advice to reduce the build-up of aerosols is to increase 
external ventilation.

The greater the airflow through a building, the faster any newly 
expressed viral particles will be diluted with uninfected air. This is, 
in principle, true but brings with it several possible unintentional 
consequences which can have a health or financial consequence.

Where the outside air temperature is different to indoors, active 
ventilation will increase heating or cooling costs, possibly 
significantly and may make occupants uncomfortable.

Where the outside air is polluted, ventilation will bring those 
pollutants indoors – potentially undoing the benefits of 
increased ventilation and even worsening existing health 
conditions or Covid 19 symptoms.

Internal noise, particularly from traffic, may increase.

... provide a 
post-lockdown 
air quality test ...
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Ventilation – Internal

Ventilation systems that move the air around inside, including 
typical air conditioning systems will temporarily dilute small areas 
of aerosol, but will do nothing to remove them. Indeed, infection 
risk may be increased due to a greater pervasiveness of viral 
droplets and the possibility of such systems transferring infectious 
material to other rooms.

Ordinarily, unfiltered internal ventilation systems provide a 
comforting breeze, maybe warmed or cooled, but do nothing to 
reduce or remove any contaminants, including airborne
virus. Even if well-specified and maintained filters are in place – 
and our experience is that such systems are rare outside modern, 
purpose-built facilities – these do nothing to remove the most 
important pollutant of all – carbon dioxide.

Carbon Dioxide

Carbon dioxide is produced inside everyone and expelled with 
every breath. Normal atmospheric levels are around 400 ppm 
(parts per million) and indoor levels build rapidly in the absence 
of external ventilation. Levels above 1,000 ppm start to affect 
alertness and higher amounts reduce motivation, wakefulness, 
speed of thought. Over 5,000 ppm for any period of time can  
be a significant heath concern and yet, in testing businesses 
where people congregate, we frequently find CO2 approaching 
these levels.

This is often because, whilst most of us understand the 
fundamental need for external ventilation (or ‘letting in fresh air’), 
we don’t understand just how much we need to do this for our 
health and we resist doing so when it’s warm inside and cold 
outside. A warm, cosy room is much more comforting than a cold, 
fresh one. It’s not just the warmth that makes you sleepy, it’s the 
build-up of carbon dioxide.

To remove excess CO2 there is no alternative to external 
ventilation. How often you should do this will depend on 
various factors, including number of people in the room, 
the size of the room and what activities are carried out. 
In practice, how often you will actually ventilate depends 
on other variables, such as temperature, weather, staff 
training, outside noise or pollution, safety and ease of 
access to windows.

... we frequently 
find CO² 
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these levels ...

Covid-19 in care and nursing homes • A Guide to improving air quality

4



To keep CO2 at safe levels you can ventilate a room quickly 
– open up everything for a couple of minutes every couple of 
hours or so and you are probably ok - or keep a couple of small 
windows open all the time. In normal times, the gradual approach 
is preferable, allowing better indoor temperature management 
and happier occupants. With Covid 19 and other health 
considerations though, the occasional, rapid approach may be 
better, when used alongside other risk-reducing processes.

This is because, whilst the indoor temperature will fluctuate more 
during rapid ventilation, it allows you to have the windows closed 
most of the time. Trickle ventilation causes a move to equilibrium 
in the levels of outdoor pollutants (see later) and enables slow 
dilution of indoor pollutants and any airborne virus. 
Ideally, we want to achieve a rapid removal of indoor-
generated problems, including any virus, but prevent 
the ingress of external pollution that can weaken 
defences against Covid and worsen other conditions.

Indoor Pollutants

Carbon Dioxide is usually the most pressing concern 
in established conditions. It’s mainly produced from 
breathing and from cooking, open fires, wood burners 
and boilers. A sealed, occupied room can see levels 
rise rapidly. External ventilation is the easy and  
only solution.

VOCs (Volatile Organic Compounds). A whole range 
of different substances produced in various ways, but 
indoors arise from man-made materials, flooring, paint, aerosol 
sprays, cleaning products, cooking, etc. ‘Volatile’ means they 
readily evaporate into the air in normal conditions. Some, such as 
formaldehyde, are extremely dangerous. Ventilation will reduce 
levels (but see below). Unhealthy VOCs may well be higher as a 
result of increased hygiene over Covid.

Particulates are the ‘traditional’ pollutant and are created from 
a variety of processes. Larger particulates, such as dust, tend 
to irritate airways and bring on or exacerbate asthma. Smaller 
particles are breathed deep into the lungs and are the cause of 
long-term damage. Because Covid particles are small it is thought 
breathing them in may cause more severe effects than infection 
via contaminated surfaces.

Nitrogen Dioxide. Primarily arising from combustion  
processes, the outdoor sources (see below) tend to outweigh  
any indoor production.
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Humidity (or water vapour). Breathed out continuously by everyone. 
Not immediately harmful but a build-up – seen at extremes by misted 
windows – gives an ideal breeding-ground to mould, where the 
spores provide further respiratory distress, and other health issues.

External Pollutants

Particulates. Perhaps helpfully broken down into combustion by-
products (traffic, fire or industry), abrasion effects (car brake pads, 
tyres), and pollen. Generally it’s considered that man-made or 
combustion-based particles have worse health effects, although 
pollen can be irritating at best to a hay fever sufferer, and possibly 
dangerous in the presence of Covid infection.

Nitrogen Dioxide. Mostly produced from traffic and industry, this is a 
nasty gas. At night, chemical processes convert nitrogen monoxide 
into nitrogen dioxide and levels rise, so care should be given to 
leaving windows open at night when NO² is high.

Ozone. Vital to life at high altitude, ozone is highly dangerous at 
ground level. It is created by chemical reactions between combustion 
by-products and sunlight and is, therefore, more of a risk on long, 
sunny days and often in more rural areas. High levels are sufficiently 
dangerous to warrant mentions on weather reports.

Noise. You may prefer not to open windows at certain times of  
the day.

Whatever the quality of your indoor air, the levels of individual 
pollutants or the comfort of your staff and residents, there is no 
getting around the need for frequent ventilation with the outside.

Ventilation will reduce the level of indoor pollutants and raise the 
indoor level of outdoor pollutants, but you still need to do it. The 
cost of removing CO2 will usually be an increase in nitrogen dioxide, 
particulates and, depending on the time of year, pollen.

... nitrogen 
dioxide levels 
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The more you ventilate in cold weather, the more your heating 
bills rise too. So ventilation should be a considered balance. An 
air quality monitor, including a carbon dioxide sensor, will prove a 
cost-effective and visual way to maximise ventilation efficiency.

In considering the Covid risk, there is a potential conflict between 
the desire to ventilate as much as possible to remove any 
airborne virus, but as little as possible to reduce bills, keep
out external pollution and maintain the comfort of residents.

High specification air purifiers will capture airborne Covid, pollen 
and other particulates. With the right filter, they will also remove 
nitrogen dioxide and many VOCs if used in proper conjunction 
with a ventilation policy.

The caution and fears over Covid suggest a greater role for 
purification. Even minor symptoms – such as those caused by 
hay fever – might result in staff self-isolating, stricter lockdown 
measures within the home and more expense on PPE. Removing 
just pollen from the air, let alone other adverse health pollutants, 
may prove a considerable long-term saving.

We recommend that every care home considers carefully both the 
heath and business cases for employing effective air purification.

Expertise

Every care home environment is different, and there are 
numerous factors at play in determining exactly what processes 
and solutions will work best in each case.

At Plain Air we offer an individual assessment service to care 
homes, all carried out remotely where required, leading to 
bespoke advice and recommendations as to how to best  
protect your residents, staff and bottom-line. The process 
is streamlined and does not interfere with the day-to-day 
management of the home.

We pride ourselves on our independence and welcome all 
enquiries. We believe we can make a real difference.

Please contact us for more information.

www.plainair.co.uk
Enquiries : 01392 952050
Email: info@plainair.co.uk

Plain Air Ltd. Nanfield, 
Exmouth Road, Exeter, EX3 0PZ 
Registered in England.
Company no. 11598608.

Data and information in this document is 
considered to be correct at the date of 
publication. Changes in circumstances 
after the time of publication may impact 
on the accuracy of the information. The 
Information may change without notice. 
Whilst this document has been presented 
with all due care, Plain Air Ltd does not 
warrant or represent that the Information 
is free from errors or omissions.
06 May 2020

... we offer 
an individual 
assessment 
service ...

Covid-19 in care and nursing homes • A Guide to improving air quality

7


