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Our short film was published at the start of our campaign in October 2020 and continues to 
embody the challenges of its members. 

Please take a look, it’s less than three minutes long. 

When we created the film, we were facing a narrative that stated children would not become 
unwell due to Coronavirus. Our founders and their children contracted COVID-19 and 
became ill at the beginning of the first wave in March 2020. Many remain unwell to this day.

Our film was launched on social media and shortly afterwards, other families began to come 
forward. This led to us forming a support group. 

In addition to our original group we now have groups in Canada and the USA. Each group 
provides  connection, signposting and peer to peer support for families navigating their 
child's diagnosis and recovery pathway. 

Experienced parents support new members alongside our team of volunteers. 
Meet the Team, Champions & Partners. 

★ In 2021 Long Covid Kids became the first UK-based, international charity for families, children and young people living with Long Covid. The charity's work is focused on education, 
prevention, research and support, and is recognised by the NHS and the Centre for Disease Control in the USA.

★ Our small team is based in England and has representatives in Scotland, Ireland, Wales, Canada, Greece & the USA. See more information about our team here.

★ Our peer to peer support group has over 5000 children and continues to grow daily, welcoming members whose children have been infected with COVID-19 & have ongoing symptoms.

★ The team work virtually via longcovidkids.org Facebook, Twitter, Youtube and Instagram 

ABOUT LONG COVID KIDS

https://www.youtube.com/watch?v=RiIambG8vs0
https://www.longcovidkids.org/team
https://www.longcovidkids.org/champions
https://www.longcovidkids.org/partners
https://www.longcovidkids.org/our-team
http://www.longcovidkids.org/
https://www.facebook.com/longcovidkids
https://twitter.com/LongCovidKids
https://www.youtube.com/channel/UCrEtIWp13qd7LmkIm6Lhgyw?view_as=subscriber
https://www.instagram.com/long_covid_kids/
http://www.youtube.com/watch?v=RiIambG8vs0


LONG COVID KIDS CHARITY OBJECTIVES 

Dec 2020

Education

To raise awareness of Long Covid and 
related illnesses in children and young 
people.

Prevention 
To promote preventative measures to 
protect the health and well-being of 
children and young people.

Progress

To support research, establish suitable 
treatment and support services for 
children and young people living with 
Long Covid and related illnesses. 

Support

To provide advice, support and 
connection for schools, families, children 
and young people living with Long Covid 
or related illness.

We are fundraising

https://www.longcovidkids.org/donate
https://www.longcovidkids.org/donate


PACK OBJECTIVES. PREVENTION AND MITIGATION IN INDOOR SETTINGS

 

The Long Covid Kids Education and Awareness Pack aims to provide families and 
teaching staff with evidence and information including:

Awareness of COVID-19’s effects specific to children:
● Aid understanding of COVID-19 science and evidence in children to assist decision making 
● How COVID-19 can present in a child to aid early identification and reduce transmission 
● What we know about Long Covid and how it can present in a child or member of staff
● Referenced information and statistics on teachers and school staff

COVID-19 Aerosol / Airborne Transmission
● The scientific evidence of aerosol transmission in crowded and poorly ventilated indoor spaces (e.g. classrooms) 

to reduce the risk of long-term health implications for teaching staff, children and their carers.

Key Mitigation Measures
● Reduced time indoors, lower occupancy, hand-washing, social distancing and scientific evidence on mask 

wearing 
● Ventilation and ventilation monitoring (CO2 monitors) and air cleaning technologies (HEPA, UVC)
● Benefits of improved Indoor Air Quality (IAQ)
● International school comparisons - including  technology used in other countries to reduce the risk of COVID-19 
● infection
● Health & Safety Executive mitigation measures to reduce the risk for staff & children.

Everything in our pack is referenced by hyperlink or in the appendix for your convenience

School staff have been frontline workers throughout the pandemic and we recognise that Head Teacher’s responsibilities have increased 10-fold. It is 

understood that The Department of Education’s guidance has been slow and inadequate. 

LETTER TO HEADTEACHERS FROM OUR FOUNDERS

LETTER FROM A TEACHER WITH LONG COVID

OPEN

OPEN

https://www.hse.gov.uk/coronavirus/equipment-and-machinery/air-conditioning-and-ventilation/index.htm


WHAT IS LONG COVID (Post COVID-19 Condition) 

"Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-CoV-2 infection, usually 3 months from the onset of 
COVID-19 with symptoms that last for at least 2 months and cannot be explained by an alternative diagnosis. Common symptoms include fatigue, 

shortness of breath, cognitive dysfunction but also others (see Table 3 and Annex 2) which generally have an impact on everyday functioning. Symptoms 
may be new-onset, following initial recovery from an acute COVI-19 episode, or persist from the initial illness. Symptoms may also fluctuate or relapse 

over time. A separate definition may be applicable for children" WHO October 2021

Learn more - What is Long Covid

Click on the images below for leaflets and resources to aid your understanding of Long Covid

https://www.longcovidkids.org/items/long-covid
https://www.longcovidkids.org/what-is-long-covid
https://www.sign.ac.uk/media/1825/sign-long-covid-patient-booklet-v2.pdf?fbclid=IwAR08w8QOk_I7vaoIWTOnFWzFu9-brm8sJhJrwN-0MHGNOWlycB7AkYT71sA
https://www.sign.ac.uk/media/1825/sign-long-covid-patient-booklet-v2.pdf?fbclid=IwAR08w8QOk_I7vaoIWTOnFWzFu9-brm8sJhJrwN-0MHGNOWlycB7AkYT71sA
https://longcovid.physio/longcovid
https://longcovid.physio/longcovid
https://www.yourcovidrecovery.nhs.uk/
https://www.yourcovidrecovery.nhs.uk/
https://longcovideurope.org/
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-conditions.html
https://www.longcovid.org/


WHAT IS LONG COVID

We know that the virus can cause multi-organ complications of 
covid-19 and Long Covid. 

The SARS-CoV-2 virus gains entry into the cells of multiple 
organs via the ACE2 receptor. 

Once these cells have been invaded, the virus can cause a 
multitude of damage ultimately leading to numerous persistent 
symptoms

Long covid—mechanisms, risk factors, and management | The 
BMJ

Washington University School of Medicine in St. Louis (wustl.edu)

Long Covid “has a wide range of symptoms, but the most common are exhaustion, breathlessness, 
muscle aches, cognitive dysfunction, including poor memory and difficulty concentrating, headache, 
palpitations, dizziness and chest tightness or heaviness. The nature of the symptoms is mostly relapsing, 
resulting in significant dysfunction and limitations in a relatively large proportion of sufferers.

The Teachings of Long Covid by Nisreen Alwan.  

More than 50 long-term effects of COVID-19: a systematic 
review and meta-analysis. 

https://bit.ly/37NyzmE

https://www.bmj.com/content/374/bmj.n1648
https://www.bmj.com/content/374/bmj.n1648
https://medicine.wustl.edu/
https://www.longcovidkids.org/what-is-long-covid
https://www.nature.com/articles/s43856-021-00016-0


https://bit.ly/3b3wy8g 

POSTER - LONG COVID SYMPTOMS IN CHILDREN

Share our leaflet to help others access support.

Long Covid can be difficult to diagnose, and some people might not realise that their symptoms could be 
linked to a previous COVID-19 infection. Skilled subjective and objective assessment is therefore 
required alongside evidence based clinical reasoning. This is why:

● There can be more than 200 symptoms

● Symptoms can affect anywhere in the body

● Symptoms can come and go, and new ones can appear weeks or months later. They can also vary 
in intensity. 

● People may not be aware that they had COVID-19: some don’t have symptoms at the time of 
infection, and test results can be unreliable.

● Children may have a period of apparent recovery between COVID-19 infection and the start of 
Long Covid symptoms.

● The symptoms of Long Covid may present in clusters or constellations. They can also present 
individually.

● Long Covid affects all ages of children, regardless of the initial severity, or presentation of their 
COVID-19  infection.

● It is not uncommon within the LCK support group to have gaps of up to 6 months between 
symptoms, but more often gaps are less than 1 month.

● For most people recovery is not linear. Download the poster.

https://bit.ly/3b3wy8g
https://www.longcovidkids.org/what-is-long-covid
https://www.longcovidkids.org/what-is-long-covid
https://www.longcovidkids.org/what-is-long-covid


THE STATISTICS - LONG COVID IN CHILDREN 
 See website for latest graphs and statistics             

Latest Office For National Statistics Figures
A random household survey with a control group

117 000
children are currently suffering from persistent 

symptoms since Covid infection
Increase of 40 000 since October 2021

20 000
children are suffering persistent symptoms 

12 months following infection 

How Common Is Long Covid? 
To answer this question is challenging. It depends how you measure it!

● Varied diagnostic criteria and different ways of counting Long Covid
● Different lengths of follow-up periods
● Some surveys are based on reports of symptoms whilst others are based on investigations e.g. 

x-rays/scans
● Findings are likely to be conservative due to barriers in testing
● Control groups are notoriously difficult to construct. 
● Read more about challenges with control groups in a blog by Long Covid Kids Champion Dr 

Nisreen Alwan
● Read ONS article “How Common Is Long Covid? That Depends On How You Measure It”

CLOCK STUDY
The CLOCK STUDY reports

1 in 7 children who have
COVID-19 will get 

Long Covid

~14% of child cases 
will get 

Long Covid. 

https://www.longcovidkids.org/statistics
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/6january2022
https://www.longcovidkids.org/post/long-covid-issues-around-control-selection-by-nisreen-alwan
https://www.longcovidkids.org/champions/dr.-nisreen-alwan
https://www.longcovidkids.org/champions/dr.-nisreen-alwan
https://blog.ons.gov.uk/2021/09/16/how-common-is-long-covid-that-depends-on-how-you-measure-it/
https://www.researchsquare.com/article/rs-798316/v1
https://science.sciencemag.org/content/373/6554/491
https://science.sciencemag.org/content/373/6554/491


“Long Covid will hit young people worse as rules are relaxed. I think we will get a significant amount more Long Covid particularly in the younger ages” 

CMO Chris Whitty. June 2021

Regular statistical analysis by James Neill.

THE STATISTICS - LONG COVID IN CHILDREN

https://www.longcovidkids.org/team/james-neill


 BARRIERS & WHY THE DATA MIGHT NOT BY ACCURATE               

During the early part of 2020 up to and including September and October, children nor teachers were prioritised for testing. 
Thousands of cases were unrecorded then, and continue to be unrecorded now due to lack of public awareness and the barriers to testing.

Barriers to Testing. Assumed prevalence therefore potentially higher.
● Lack of education. There has never been a government awareness 

campaign to help parents and carers understand or identify COVID-19  in 
children. Many cases therefore unidentified, untested, and unrecorded. 

● Children do not always present with the common symptoms which 
qualify them to be tested for COVID-19. 

● The NHS website does not list all COVID-19 symptoms.
● Children are commonly asymptomatic or atypical and therefore 

unrecorded in government data. 
● Young children are difficult to test - swab size, discomfort, fear.
● Families report only testing one of their children, or swabbing one area,  

to reduce ‘stress’. 

What are the barriers to getting a COVID-19 test for a child?

Barriers to Research. Refer to article by  Dr Nisreen Alwan

● Funding
● Interest in adults with LC vs children with LC
● We do not have an accurate way to establish past infection
● PCR or antibody tests are not enough to establish case status - PCR 

misses some true infections and timing of test is important
● Antibodies wane
● There is evidence that having LC is in itself associated with weak antibody 

response to infection.
● Ethical considerations

https://www.longcovidkids.org/post/long-covid-issues-around-control-selection-by-nisreen-alwan


● 18th August 2020 Zoe COVID researchers announced that the Department of Health had given them a £2 million 
grant

● 7th September  2020 The Guardian reported that Zoe COVID app stated COVID-19 presents differently in 
children

● 30th December 2020 The CDC updated it’s paediatric symptom list

LCK continue to call  for the UK Government & the NHS to update their COVID symptom lists. 

Can you help? Here is how.

 

 

 

COVID SYMPTOMS IN CHILDREN

Families and caregivers must be educated to;

● Recognise the symptoms of COVID-19 in children to ensure early detection, prompt isolation and to reduce 
transmission in schools

● Know when and how to access a test
● Understand that testing provides data that underpins decision making in Education and Health Care
● Understand that testing can avoid misdiagnosis. Families with untested children report that they are unable to 

access services and are not believed

SPOT THE 
DIFFERENCE 

The pandemic is GLOBAL. We can look to the USA for clearer public messaging. 

https://covid.joinzoe.com
https://covid.joinzoe.com/post/grant
https://covid.joinzoe.com/post/grant
https://www.theguardian.com/science/2020/sep/07/fatigue-and-fever-most-common-covid-symptoms-in-children-study
https://www.cdc.gov/coronavirus/2019-ncov/hcp/pediatric-hcp.html
https://www.nhs.uk/conditions/coronavirus-covid-19/symptoms/coronavirus-in-children/
https://threadreaderapp.com/thread/1430869090130874372.html


POSTER - COVID SYMPTOMS IN CHILDREN 

COVID-19 incubation period 1-14 days (WHO)
Quarantine period 10 days (WHO)

In vaccinated people immunity wanes after a few 
months.

We don't know how long natural immunity lasts yet. 
Anywhere from 4 months to 17 months

Infection in children can be;

● Asymptomatic.
● Atypical
● Symptomatic
● Mild
● Severe

Families often report symptoms disappear after 10-12 
days with more concerning symptoms appearing 2-6 
weeks after infection. 

Any symptom of unwell could be COVID-19, always 
book a test.

Other Resources
CDC Symptoms List 
Manchester City Council 
Long Covid Kids
Spot Covid Video

Images are for illustration purposes 
only

https://www.nejm.org/doi/full/10.1056/NEJMoa2114228
https://www.nejm.org/doi/full/10.1056/NEJMoa2114228
https://www.nature.com/articles/d41586-021-02825-8
https://www.cdc.gov/coronavirus/2019-ncov/hcp/pediatric-hcp.html
https://twitter.com/ManCityCouncil/status/1414525875354210308?s=20
https://www.longcovidkids.org/
https://www.youtube.com/watch?v=XCnkuDCZ-w4


INSIGHTS FROM CHILDREN’S LIVED INFECTION EXPERIENCES
LONG COVID KIDS RAPID SURVEYS

Research into Long Covid is progressing but full understanding may take years. 

Visit our library of paediatric research from around the world on the research page of our website. 

From early on in the pandemic we  had  the unique opportunity to observe the paediatric version of Long Covid. We 

conducted our first rapid survey in January and a second in February.  

Presenting Symptoms & their Reported Incidence

Top Ten Symptoms  

1 Gastrointestinal Issues
2 Chest Pain
3 Headaches
4 Fatigue 
5 Joint/muscles Pain & Weakness
6 Sore Throat
7 Dizziness
8 Rashes
9 Mood Changes
10 Nausea

From our full data set: Mean age 10.6 years (SD 4.13) Age range <1-18 years

Only 7% of the children and young people were admitted to hospital during their acute COVID-19 illness.

70% of the children and young people had no previous underlying medical condition.

Anecdotal evidence.

We do not have one 
recovery story to share. No 
child in our group has yet 
returned to their previous 
state of health. Some 
children report that they 
are better and  then relapse 
again. So far the longest 
period of wellness before 
relapse has been 6 months.

https://www.longcovidkids.org/long-covid-research-on-children
https://bit.ly/3rPFpQR


LONG COVID CLINICAL REVIEW BASED ON OUR OWN RAPID SURVEY TWO

Our study provides further evidence on Long COVID in children. It is based on a survey of 510 children. Symptoms such as fatigue, headache, muscle and joint pain, rashes, heart palpitations, and 

mental health issues like lack of concentration and short memory problems, were particularly frequent. These confirm previous observations, suggesting that they may characterise the condition. A 

better comprehension of Long COVID in children is urgently needed. 

87% Tiredness 
and weakness 

76% 
Abdominal pain 

79% Headache

80% Fatigue 

61% Muscle and 
joint pain

54% Post  
Exertional malaise  

52% Rash 

Most Frequent Symptoms — Rapid Survey Two (510 children)

49.4% had periods of apparent recovery. Symptoms have then returned.
30.2% enjoy occasional activity but  usually have an increase in symptoms 
afterwards.



LONG COVID - RAPID SURVEY TWO
 

• Most children were physically active before their COVID-19 infection. 

• During the first six weeks after infection - 51.4% of children did participate in some level of activity and 42.5% did not.

• Families reported that their children’s activity levels were worse than before infection, only 10% of the children have returned to 

previous levels of activity. 

• 21.2% are currently unable to enjoy any activity.

• 30.2% enjoy occasional activity but usually have an increase of symptoms afterwards. 

What does this mean for children and young people?
What will the long term effects be? 
Will Special Educational Needs provision be provided 
for these children and young people? 
How will teaching be impacted by Long Covid Kids?
Will blended learning be provided?
Will children & young people living with Long Covid 
achieve their full potential?



LONG COVID EFFECTS ON CHILDREN BASED ON RAPID SURVEY TWO

Parents reported a significant prevalence of neuropsychiatric symptoms among their children with persisting symptoms: 

• 60.6% reported lack of concentration 

• 45.9% difficulty in remembering information 

• 40% difficulty in doing everyday tasks 

• 32.7% difficulty processing information 

• 32.7% short-term memory issues.

• 54.7% children have had at least three mental health 

issues

• 8.8% children have had two issues

• 10.6% children have had one issue

• 25.9% children have had no issues 

• 28.7% of those with no pre-COVID conditions haven’t 

had any mental health/cognitive issues since their 

COVID infection.

● What does this mean for children and young 
people?

● What will the long term effects be? 
● Will Special Educational Needs provision be 

provided for these children and young people? 
● How will teaching be impacted by Long Covid 

Kids?
● Will blended learning be provided?
● Will children & young people living with Long 

Covid achieve their full potential?



HAVE YOU SEEN THESE SYMPTOMS. THINK LONG COVID? 
(NON-EXHAUSTIVE LIST)                     

http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D
http://bit.ly/3b4nO1D


LONG COVID KIDS BLOGS

Read more here

https://www.longcovidkids.org/post/vaccinating-kids-risk-benefit-analysis-a-new-studyhttps://www.longcovidkids.org/post/vaccinating-kids-risk-benefit-analysis-a-new-study
https://www.longcovidkids.org/post/vaccinating-kids-risk-benefit-analysis-a-new-studyhttps://www.longcovidkids.org/post/vaccinating-kids-risk-benefit-analysis-a-new-study
https://www.longcovidkids.org/post/8-years-old-8-mths-of-long-covid-with-crippling-pain
https://www.longcovidkids.org/post/8-years-old-8-mths-of-long-covid-with-crippling-pain
https://www.longcovidkids.org/post/a-silent-tragedy-108-children-have-died-from-covid
https://www.longcovidkids.org/post/a-silent-tragedy-108-children-have-died-from-covid
https://www.longcovidkids.org/post/on-grief-and-moving-toward-acceptance
https://www.longcovidkids.org/post/on-grief-and-moving-toward-acceptance
https://www.longcovidkids.org/long-covid-kids-blog


GOVERNMENT DATA. CHILDREN ONLY. ENGLAND

View child only Covid data compiled using child specific ONS and Government data 
in our weekly blog

https://www.longcovidkids.org/long-covid-kids-blog
https://www.longcovidkids.org/long-covid-kids-blog


GOVERNMENT DATA: ENGLAND. CHILDREN AND EDUCATIONAL SETTINGS

This chart was put together by Dr Deepti Gurdasani and is based on ONS 

Covid Prevalence Survey data. It shows how closely infections track 

attendance levels in educational settings. The data necessary to update 

the chart has been requested from ONS, but is not yet available. 

The ONS data states the teaching profession has the second highest at 

risk from long COVID 

114 000 teachers suffering from COVID symptoms beyond 12 weeks

https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1april2021


Children & Vaccines

● In the USA children 5 years + are offered the vaccine  (October 2021)
● In Cuba children from 2 years + are  offered the vaccine (September 2021)
● In the UK children from 12 years are offered the vaccine (October 2021)
● Which countries are vaccinating children  and why? Click image to view.

VACCINATIONS & IMMUNITY

When did children in the UK get 

offered a COVID-19 vaccine?

16-17 August 2021

12-15 October 2021

Primary age not eligible

https://covid19.ncdhhs.gov/vaccines/kids?gclid=EAIaIQobChMI6P2J1qKH9AIVD7_tCh1V4ggJEAAYAiAAEgLNm_D_BwE
https://www.aljazeera.com/news/2021/9/17/cuba-begins-vaccinating-children-as-young-as-two-against-covid-19
https://www.bbc.co.uk/news/health-57888429
https://www.immunology.org/coronavirus/connect-coronavirus-public-engagement-resources/covid-immunity-natural-infection-vaccine
https://www.immunology.org/coronavirus/connect-coronavirus-public-engagement-resources/covid-immunity-natural-infection-vaccine
https://www.bbc.co.uk/news/health-58516207
https://www.bbc.co.uk/news/health-58516207


PARENTS PAGE 

The CDC has numerous resources for families 
that you may find helpful. 
We are very proud to be listed as one of them

We welcome recommendations from 
the The American Academy of 
Paediatrics.

LCK have flagged concerns about 
symptoms consistent with myocarditis 
since our group began.

JOIN OUR SUPPORT GROUP

https://www.longcovidkids.org/post/long-covid-recovery-for-children-cautious-tortoise
https://www.longcovidkids.org/post/long-covid-recovery-for-children-cautious-tortoise
https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-care/post-covid-resources-future.html
https://www.cdc.gov/coronavirus/2019-ncov/groups/families-covid-19.html
https://healthychildren.org/English/health-issues/conditions/COVID-19/Pages/Youth-Sports-Participation-During-COVID-19-A-Safety-Checklist.aspx
https://www.longcovidkids.org/long-covid-kids-support-group
https://www.longcovidkids.org/post/pacing-penguins-supporting-kids-living-with-long-covid-to-manage-their-energy


TEACHERS PAGE 

We are working on a series of support 
documents for families with children living with 
Long Covid
In the coming weeks these will be added as 
downloads to a brand new parents page on 
our website.

Documents include;

Cautious Tortoise
Teachers Tips
Pacing Pigs
Understanding Long Covid Recovery

This page is under construction, and will be updated in February with brand new resources.



PAEDIATRIC INFLAMMATORY MULTISYSTEM SYNDROME 

Advice for parents and carers from the Evelina Hospital. http://bit.ly/3uwAaHo

As the condition is a delayed reaction to the body trying to overcome the virus, the symptoms are 

different to COVID-19, and many children who experience PIMS-TS may not have previously been 

unwell or had COVID-19 symptoms.

Symptoms of PIMS-TS can include:
• A prolonged fever (higher than 38C)

• Tummy ache

• Diarrhoea and/or vomiting

• Widespread red rash

• Red bloodshot eyes, strawberry red tongue, or red cracked lips

• Swelling of fingers and toes

• Not feeling or acting like themselves. 

If your child has any of the following symptoms you should call your GP or call NHS 111 for advice. If 

your child develops chest pain, please call 999 immediately.

Paediatric Inflammatory Multisystem Syndrome
Also Known As Multisystem Inflammatory Syndrome In Children

Paediatric Inflammatory Multisystem Syndrome is deemed to be a rare condition thought to be 

triggered by COVID-19. Although it is a relatively new condition, it can be detected early and 

treated successfully. It is often referred to as PIMS-TS or PIMS for short.

Learn more 

http://bit.ly/3uwAaHo
https://www.cdc.gov/mis/mis-c.html
https://www.longcovidkids.org/what-is-pims
https://www.longcovidkids.org/what-is-pims


LAYERS OF MITIGATION



CO2 MONITORS IN SCHOOLS - #ProjectSamhe 

LCK have been campaigning for CO2 monitors throughout 2021. 

At the end of the UK school summer holidays the Department of Education 
announced an 300,000 monitors would be available for schools in England. 
300,000 monitors divided by 24,360 = 12 per school approximately.

In January 2022 Schools Week revealed  the DfE planned to provide 1,000 air 
cleaning units for alternative provision and specialist or mainstream SEND 
settings – but was refusing to fund them for other schools.

In January 2022 the DfE announced it will fund 7000 purifiers. 

Wes Streeting, Shadow Secretary of health and Social Care, said 7,000 units 
was insufficient.

We are proud to have partnered with CoSchools which was developed as part of the CO-TRACE 
project. CO-TRACE is an Engineering and Physical Sciences Research Council funded project 
involving researchers from the University of Cambridge, the University of Surrey and Imperial 
College London.

http://www.youtube.com/watch?v=fKe74PrpPC4
http://www.youtube.com/watch?v=PN5bo2i1hpw
https://schoolsweek.co.uk/dfe-buy-air-purifier-covid-cleaning-unit-dyson-camfil/
https://schoolsweek.co.uk/dfe-to-provide-1000-air-cleaning-units-for-ap-and-special-schools/
https://inews.co.uk/opinion/comment/wes-streeting-mp-words-not-good-enough-jeremy-corbyn-must-now-act-4473
https://inews.co.uk/news/7000-air-purifiers-promised-schools-nowhere-near-enough-cover-300000-classrooms-1379093
https://inews.co.uk/news/7000-air-purifiers-promised-schools-nowhere-near-enough-cover-300000-classrooms-1379093
https://www.coschools.org.uk/
https://www.longcovidkids.org/so/24Nugz070/c?w=gKUumY02hbEnYctrh3jVxJDX7iMS5-pVp431lQhM68g.eyJ1IjoiaHR0cHM6Ly93d3cuY29zY2hvb2xzLm9yZy51ayIsInIiOiJhMjFlMGQxZS0yMGNjLTRmNjctZDhiZC02MTcxOWNmMjBmYzkiLCJtIjoibWFpbF9scCIsImMiOiJlYTVkYTRkNy0zMzlkLTQzNzktOTA0ZC1jMjBjYjZjNzZkYzYifQ
https://www.longcovidkids.org/so/24Nugz070/c?w=VHJP6lpforr3k_r3vUxcBUsbU0xy_PU8_lHj2cAEVmw.eyJ1IjoiaHR0cHM6Ly9jby10cmFjZS51ayIsInIiOiJhMjFlMGQxZS0yMGNjLTRmNjctZDhiZC02MTcxOWNmMjBmYzkiLCJtIjoibWFpbF9scCIsImMiOiJlYTVkYTRkNy0zMzlkLTQzNzktOTA0ZC1jMjBjYjZjNzZkYzYifQ


MASKS

Click image to read article by Prof Trish 
Greenhalgh Professor of Primary Care Health 
Sciences

Click image to read new large scale research on effectiveness of masks 

Read about facemasks with clear coverings

Click image to watch animated video helping young 
children understand how face masks can keep 
them and loved ones safe against the spread of 
COVID-19. 

Click to read about communicating while wearing a face mask

https://youtu.be/vGB-hxst7fo
https://threadreaderapp.com/thread/1414294003479089154.html
https://threadreaderapp.com/thread/1414294003479089154.html
https://www.uab.edu/news/health/item/12230-uab-study-among-others-shows-masks-are-effective-in-preventing-spread-of-covid-19
https://www.uab.edu/news/health/item/12230-uab-study-among-others-shows-masks-are-effective-in-preventing-spread-of-covid-19
https://www.ndcs.org.uk/blog/diy-face-masks-with-clear-panels/
https://www.ndcs.org.uk/blog/diy-face-masks-with-clear-panels/
http://www.educationalneuroscience.org.uk/2020/07/03/wearing-face-coverings-and-the-impact-on-childrens-spoken-language-comprehension/
http://www.educationalneuroscience.org.uk/2020/07/03/wearing-face-coverings-and-the-impact-on-childrens-spoken-language-comprehension/


Dear Headteacher, 

Our pack is a heartfelt plea, backed by science and fuelled by personal experiences that we 

hope others will never have to share. 

We recognise the challenges schools have already overcome since the pandemic began, and 

extend our gratitude through this pack which we hope will assist with the many decisions 

schools are now facing. 

Prior to the third lockdown we started to see the rising spread of COVID-19 mutations such 

as the B117, with some mutations reported to be 50-70% more infectious. 

We know that each school will have taken every precaution the government has suggested 

through their guidance to ensure pupils are safe.

The question we are asking: is the guidance enough? 

The responsibility lies with schools to take appropriate measures to keep pupils and staff 

safe, as well as to consider the wider local community. We know schools are working harder 

than ever and that duty of care extends beyond government guidance. We hope this 

information pack will help inform your decision making.

Our team want to help because we know you have huge demands on your time and Long 

Covid in children is being overlooked. Since our children became infected with COVID-19, 

we have learnt a lot, and can offer our support and share what we have learned. 

Our recent study found a higher prevalence in girls, and that children suffered symptoms 

for a mean of eight months. 60% of children reported difficulties with concentration and 

only 10% have been able to return to previous levels of activity. Read more here.

This pack will provide insight into the complexity of the situation, and evidence that 

current advice on safety measures are now disproportionate.

Not least because in January child COVID-19 hospital admissions increased by almost 

20 fold compared with August. 

The objective of our pack is to raise awareness of; 

•Aerosol transmission & mitigation 

•The scientific evidence 

•Statistics from the Government, Office of National Statistics and our rapid surveys

•The challenges families face 

•How to spot COVID-19 in a child 

•Long Covid and the risk of long-term chronic health 

We believe there is an opportunity to minimise further damage from COVID-19. School 
reopening without robust COVID-19 mitigation risks accelerating the pandemic, read 
the article here in The Lancet

Long Covid Kids have been calling for the government to place wellbeing into the heart 
of education and consider the long-term implications of inappropriate action. 

Should you have any questions, please do contact us.

Warm wishes to you and your staff,

Yours faithfully,

Sammie McFarland and Frances Simpson

Founders, Long Covid Kids
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DISCLAIMER 

This pack is to provide awareness of how COVID-19 can affect children and young people, 

By viewing the enclosed material or using the information provided you agree that it is for educational purposes only and that you will not hold anybody 
responsible for loss of damages resulting from the content.

Long Covid Kids recommends seeking appropriate professional services before implementing any changes.
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History Lesson – Spanish Flu - 1918

“Fresh Air is the bomb Washington is firing at the flu. “Get the air!” is the health department’s slogan. Get all the fresh air you can. Stay outdoors more than ever. Let 
outdoors into homes, offices, classrooms and workshops. Fresh air will prevent the flu and will cure it”

DATE: 06  Jan 2022

Educational materials 
only 

(not endorsements). 
Refer to disclaimer - 

slide #4.

 Ventilation and other 
Strategies slides have 

succinct one-page 
summaries of 

detailed/linked expert 
resources.

The majority of images 
have hyperlinks to 

these resources which 
include:

government, agencies, 
teaching unions, 

technical docs, quality 
research, videos, 

websites etc

https://covid19.who.int/
https://covid19.who.int/
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CLEAN AIR is a 
HUMAN RIGHT

“Every child has 
the right to 

breathe clean air, 
whether at home, 

at school or at 
play”

https://covidstraighttalk.org/


   1. COVID-19 – Aerosol / Airborne Transmission 35

Transmission of Respiratory Diseases

Transmission Routes Educational Videos WHO - How COVID-19 Virus is Transmitted SARS-CoV-2 travels by aerosols and droplets

Transmission of respiratory diseases, occurs 
between two people, where one person is 
infectious (asymptomatic, pre-symptomatic or 
symptomatic) and the other person who is 
susceptible to infection.
 
SARS-CoV-2 is most often spread by normal 
breathing, coughing or talking, as well as 
shouting, sneezing, singing and playing specific 
musical instruments (e.g. wind & brass) and from 
contact through contaminated surfaces.

Risk of aerosol transmission is greater in poorly 
ventilated indoor spaces where people spend a 
prolonged period of time (e.g. classrooms).

COVID-19 spreads most easily in crowded settings, closed 
spaces with poor ventilation or through prolonged contact 
with an infected person(s). Aerosols can travel more than 1 
metre.

1. Ebola transmits via DROPlets (drop to the floor)
2. Measles transmitted via AERosols (travel in the AIR)
3. SARS-CoV-2 does both

Transmission of Respiratory Viruses - Nature article  HERE

Transmission Route Description Infection route Mitigation Strategies

1. Aerosol / Airborne Respirable microscopic aerosols < 5µm from breathing, talking, shouting or singing and 
playing specific music instruments (e.g. wind and brass)
Short-range aerosol transmission (< 2m) and Long-range aerosol transmission (>2m)
Aerosols can float in the air from a few minutes up to 4 hours in poorly ventilated indoor 
spaces (e.g. classrooms)

Inhalation • Good Ventilation (10+ litres/second/person) and air-cleaning
• Quality Multi-Layer / snug fit masks (SAGE-EMG advice for UK Alpha  variant)
• Reduce time spent indoors, shorter class-times, breaks (10 mins / hour)
• Smaller class sizes where possible

2. Droplets Spray of large particles from coughing, sneezing. 
Droplet transmission < 2 metres

Impact on mucosa surfaces 
(mouth, nostril or eyes)

• Quality Multi-Layer / snug fit masks (SAGE-EMG advice for UK Alpha variant)
• Social Distancing > 2 metres
• Cough etiquette - catch it, bin it, kill it

3. Contact Direct Contact (physical) and Indirect Contact (fomites – contaminated surfaces) 
Virus can remain on contaminated surfaces for periods from hours to days, depending 
on the ambient environment (inc temperature and humidity) and type of surface

Touch surface or person 
then touch mouth, nostril 
or eyes

• Good personal hand hygiene
• Good surface cleaning hygiene

4. Other Long-range transmission through faecal aerosols from toilet flushing. Article (Figure 2) in 
Appendix #4.1 and also HERE

Inhalation • Good toilet cleaning hygiene
• Flush toilet with closed lid

https://www.nature.com/articles/s41579-021-00535-6
https://onlinelibrary.wiley.com/doi/10.1111/ina.12797
https://www.npr.org/sections/goatsandsoda/2014/12/01/364749313/ebola-in-the-air-what-science-says-about-how-the-virus-spreads?t=1615388518055
https://www.npr.org/sections/goatsandsoda/2014/12/01/364749313/ebola-in-the-air-what-science-says-about-how-the-virus-spreads?t=1615388518055
https://www.youtube.com/watch?v=AGQYlrXzVJQ&feature=youtu.be
https://www.youtube.com/watch?v=AGQYlrXzVJQ&feature=youtu.be
https://www.youtube.com/watch?app=desktop&v=2gIdEITYEMo
https://www.youtube.com/watch?v=oqFn6AHoJZQ
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Overwhelming Global Evidence, SARS-CoV-2 is airborne – PHE, SAGE, WHO, CDC, BMJ, Schools Guidance (ScotGov & DfE) etc*   –   *refer to Appendix #3.1

Risk of SARS-CoV-2 Transmission Military-grade camera (video) shows risks of airborne CV-19 spread Visualisation of Respiratory Particles – click on image/scroll 

Indoor conditions for increased risk of CV-19 (potential super-spreading events):

1. Crowded, poorly ventilated indoor spaces, no social distancing, no face masks
2. Prolonged period of time (e.g. classrooms and offices)
3. Talking, shouting, singing, playing musical instruments (e.g. wind and bass), high 

breathing rates (exercise / gyms)
4. High Concentration of Carbon Dioxide (CO2)1 > 1,500ppm – high % of exhaled air 

can transmit virus particles
5. Mechanical HVAC systems where recirculation of air is NOT from a fresh air 

supply. Recirculation of infected air can spread the virus (e.g. cruise ships, 
slaughterhouses)

It is known that an infected person spreads more viral particles as the respiratory 
rate increases (e.g. from silent to talking to shouting or singing), while CO2

 
production also increases at the same time.
How CO2 sensors might help us return to “normal”-Indoor Dining/Bars, Shops HERE

Typical indoor spaces where risk of infection can be high:
workplaces, classrooms, care homes, hospital wards, offices, bars, restaurants, 
family homes, gyms, public/school transport, taxis, private cars, etc.

Note 1: Every time you exhale, you release Carbon Dioxide (CO2) into the 
air. Since CV-19 is most often spread by breathing, coughing or talking, 
you can use CO2 levels to see if the room is filling up with potentially 
infectious exhalations. The CO2 level lets you estimate if enough fresh 
outside air is getting in.

Visualisation of Aerosols (Time 3:50): Droplets (yellow/green) drop to floor ~ 1 minute.  Aerosols (red) can remain in the air from a few minutes up to 4 hours Aerosols and Making Spaces Safe

https://www.theverge.com/2021/4/14/22382361/covid-carbon-dioxide-co2-ventilation-sensor-bars-restaurant?utm_campaign=theverge&utm_content=entry&utm_medium=social&utm_source=twitter
https://www.youtube.com/watch?app=desktop&v=H2azcn7MqOU
https://www.youtube.com/watch?app=desktop&v=H2azcn7MqOU
https://www.youtube.com/watch?app=desktop&v=H2azcn7MqOU
https://www.youtube.com/watch?app=desktop&v=xEp-Sdgl9AU
https://www.youtube.com/watch?app=desktop&v=xEp-Sdgl9AU
https://english.elpais.com/society/2020-10-28/a-room-a-bar-and-a-class-how-the-coronavirus-is-spread-through-the-air.html?ssm=TW_CC
https://english.elpais.com/society/2020-10-28/a-room-a-bar-and-a-class-how-the-coronavirus-is-spread-through-the-air.html?ssm=TW_CC
https://www.phc.ox.ac.uk/research/resources/aerosols-and-making-spaces-space
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Airborne Transmission of Respiratory Viruses - review published HERE 

Infographics (#17 in total) available at Aerosol Science Research Centre HERE and Chia Wang’s Twitter feed HERE

https://science.sciencemag.org/content/373/6558/eabd9149.full
http://aerosol.nsysu.edu.tw/en/scopes/108
https://twitter.com/ChiaWang8/status/1431574091174055938?s=20


   2. Ventilation (UK Schools) – key mitigation measure to reduce the risk of aerosol transmission 

Ventilation is a key mitigation measure to control far-field (>2m) transmission of SARS-CoV-2 by aerosols, between people who share the same indoor space

UK School Ventilation (#LongCovidKids) Health & Safety Executive - Ventilation Importance of Ventilation in Schools Risk of SARS-CoV-2 Transmission

• Risk of SARS-CoV-2 transmission from asymptomatic people in different settings and for 
different occupation times, ventilation, and crowded levels (ignoring variation in 
susceptibility and viral shedding rates). Source British Medical Journal

• BBC News article (5 Mar 2021) COVID: Fresh air ‘key to safer classrooms’
• Return to school is welcome, but we must minimise shared air – BMJ article HERE

Classroom/Dining-hall/Staffroom Ventilation in Classroom Ventilation as part of a Layered Approach

9am: Windows closed - Index case (Red) 11am: Windows closed – Infected (Red) 10am: Windows open – Infected (Red)
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https://www.bmj.com/content/370/bmj.m3223
https://www.bbc.co.uk/news/health-56268188
https://blogs.bmj.com/bmj/2021/03/09/the-return-to-school-is-welcome-but-we-must-minimise-shared-air/
https://www.bmj.com/content/370/bmj.m3223
https://english.elpais.com/society/2020-10-28/a-room-a-bar-and-a-class-how-the-coronavirus-is-spread-through-the-air.html?ssm=TW_CC
https://english.elpais.com/society/2020-10-28/a-room-a-bar-and-a-class-how-the-coronavirus-is-spread-through-the-air.html?ssm=TW_CC
https://english.elpais.com/society/2020-10-28/a-room-a-bar-and-a-class-how-the-coronavirus-is-spread-through-the-air.html?ssm=TW_CC
https://www.youtube.com/watch?app=desktop&v=F9hB9BgonHs&feature=emb_logo
https://www.wsj.com/video/how-risky-is-the-classroom-with-covid-19-controls-in-place/A95D4102-25F0-4B26-B5BE-C85B84F9FB2C.html
https://www.youtube.com/watch?v=qH3SrY13Q88&t=51s
https://www.youtube.com/watch?v=hkK_LZeUGXM
https://www.youtube.com/watch?v=hkK_LZeUGXM
https://www.youtube.com/watch?v=fKe74PrpPC4
https://www.youtube.com/watch?v=WFySlkYZZbg


   2. Ventilation (UK Schools1) – key mitigation measure to reduce the risk of aerosol transmission

Leverage 4 Key Pillars:* SAGE-EMG/RAMP BB101 Ventilation / BESA HSE/CIBSE/ PHE REHVA etc *Appendices #4.3 onwards

Summary Guidance                                                                                          ****** ONE PAGE CHEAT-SHEET ****** COVID-19 Carbon Dioxide (CO2) RAG Settings - REHVA

1. SAGE-EMG “In most settings the risk of aerosol transmission is likely to be low if the ventilation rate achieves current design standards. For most workplaces and 
public environments this equates to flow rate of 8-10 litres/second/person based on design occupancy”. WHO recommend: non-residential settings pg11 - 10l/s/p

2. Options for improvement: Natural vent’ln windows/doors (not fire-doors unless fitted with auto-close device), mechanical systems (HVAC),  air-cleaning (HEPA)
3. Consider air-cleaning units to remove bacteria and particulates from the indoor air where indoor spaces are difficult to ventilate (e.g. no windows, unable to open 

windows / open slightly) OR where outside air is polluted (e.g. in cities and heavy traffic)). Refer to Air-cleaning guidance in the Appendices
4. Implement Ventilation monitoring strategies – leverage CO2 monitors as effective method of identifying poor ventilation in multi-occupant spaces
5. CO2 levels for well-ventilated rooms < 1,000ppm, target < 800ppm. If > 1,000ppm then additional ventilation required. SAGE-EMG CO2 analysis Appendix #4.5

It’s LAW in Taiwan, Norway and Portugal to limit indoor CO2 
levels to 1,000ppm – link HERE. In Belgium, the law is 900ppm

UK Variant SARS-CoV-2 (UK Alpha) - SAGE EMG et al (22 Dec 2020)  mitigation measures. “step change in rigour of application due to increased transmission risk” < 800ppm 800 to 1,000ppm >1,000ppm

1. Enhance ventilation rates by a factor of 1.5 to 1.7 and to wear a multi-layer / snug fit mask. Relative Humidity 40% to 60%. Take rooms out of use if ventilation cannot be improved to acceptable ‘safe’ levels.
2. Interpretation: Good ventilation 10+ l/s/p. Ventilation of poorly ventilated areas (< 5 l/s/p, CO2 levels > 1,500ppm) to be improved to 10+ l/s/p (CO2 levels < 1,000ppm, target < 800ppm). Outdoor Air CO2 level is approx. 415ppm.

General Tips At CO2 levels of 1,000ppm, a person is breathing in 1.5% of exhaled air from other occupants. At CO2 levels of 800ppm, it’s 1.0% of exhaled air Temperature - Classrooms* Min Max

1. Ventilate premises 2 hours before/after use, purge rooms at lunchtime/breaks can be as effective as constant open windows. Do not block ventilation grilles.
2. Small window openings effective in cold weather (big temp difference = more air-flow). In winter, open windows at top, in summer open at top and bottom
3. CO2 sensors should be located away from windows, doors and ventilation grilles. Located at breathing height of main occupants at a  distance > 50cm from folks
4. Any actions to improve ventilation should not compromise other aspects of safety & security (e.g. do not open fire doors unless fitted with auto-close device)
5. Clear the air effectively using 2-point cross-diagonal openings to allow air-flow through the classroom (video clip HERE) OR Indoor Wind Tunnel
6. Switch off HVAC systems and fans (ceiling & desk) if recirculation of air is NOT from a fresh air supply
7. Upgrade HVAC systems to recirculate air from a fresh air supply (qualified registered HVAC professional required)
8. Mechanical ventilation systems – at nights and weekends, do not switch ventilation off, but keep systems running at lower speed
9. Consider smaller class sizes and shorter class times where possible. Take regular breaks from classroom (e.g. 10 mins/hour)

10. Encourage mask wearing (exemptions apply) throughout indoor spaces, inc classrooms. Involve children and teaching staff with CO2 monitoring/education
11. Toilets – instruct occupants to flush toilets with closed lid. Avoid opening internal toilet windows as this may cause a contaminated airflow to other rooms

• BB101: Table 7.2 classrooms
• Legalised Min – Scotland Table X 
• H&S Workplace Regs England

20°C
17°C
16°C

25°C

Relative Humidity* Min Max

• Relative Humidity for classrooms 40% 60% 

Ventilation Rates* l/s/p ACH

• Guidance (4 Pillars, WHO / ASHRAE) 10+ 4-6

Operational Health and Safety Guidance and COVID-19 Risk Assessment (Legal Requirement)

1. Health and Safety Executive – employers must make sure there’s adequate supply of fresh air (ventilation) in enclosed areas of the workplace. HSE FAQ General Ventilation is risk assessed by an appointed competent person
2. Ensure school risk assessment (RA) explicitly includes ventilation requirements for COVID-19 aerosol transmission and a qualified registered HVAC professional and a school safety representative have been consulted
3. NEU Step-by-step guide for Reps COVID-19 Risk Assessment – video, guidance and safety checklist HERE . NASUWT Ventilation & COVID-19 advice HERE . Joint union guide to improving ventilation in schools  HERE
4. ‘COVID-Ready’ operational signage for classrooms / indoor spaces: e.g. maximum # of people, normal CO2 levels, how to operate windows/doors and mechanical ventilation, instructions as CO2 levels reach Amber/Red
5. Workplace (Health, Safety and Welfare) Regulations 1992 states “Temperature in indoor workplaces “7. – (1) During working hours, the temperature in all workplaces inside buildings shall be reasonable”. However, for classrooms, 

in Scotland, the legalised minimum temperature is 17°C, and 2 Air Exchange per Hour (ACH). WHO recommend 6 Air Changes per Hour (ACH). In England the minimum temperature in classrooms is 16°C
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Note 1 : For non-UK Schools, above can be used as a guide. For detail refer to country specific guidance (e.g. USA Schools – refer to CDC + Healthy Buildings guidance in appendix #4.3 and air-filtration in #4.17) 

https://apps.who.int/iris/handle/10665/339857#.YDznd3JqYS8.twitter
https://www.nature.com/articles/d41586-021-00810-9
https://www.info-coronavirus.be/en/ventilation/
https://www.gov.uk/government/publications/emgspi-btweg-mitigations-to-reduce-transmission-of-the-new-variant-sars-cov-2-virus-22-december-2020
https://www.youtube.com/watch?app=desktop&v=59tQeL0ehbM
https://covidstraighttalk.org/hacks
https://www.gov.uk/government/publications/building-bulletin-101-ventilation-for-school-buildings
https://www.legislation.gov.uk/uksi?title=School%20Premises%20%28General%20Requirements%20and%20Standards%29%20%28Scotland%29%20Regulations
https://www.nasuwt.org.uk/asset/9002B851-830D-44A4-A545730F3BCF5673/#:~:text=Although%20the%20law%20does%20not,must%20also%20avoid%20excessive%20temperatures.
https://www.condair.com/humidifiernews/blog-overview/what-should-the-humidity-be-in-a-classroom-and-why
https://apps.who.int/iris/handle/10665/339857#.YDznd3JqYS8.twitter
https://smartairfilters.com/en/blog/ashrae-air-changes-per-hour-office-residential/
https://www.hse.gov.uk/coronavirus/equipment-and-machinery/air-conditioning-and-ventilation/index.htm
https://www.hse.gov.uk/services/education/faqs.htm#general
https://nationaleducationunion.foleon.com/wider-opening/reps-and-branches-bulletin-11321/reps-and-branches-bulletin/overlay/safety-demands/?utm_source=Twitter&utm_medium=organicsocial&utm_campaign=makescoolssafe&utm_content=repsvideo
https://www.nasuwt.org.uk/advice/health-safety/coronavirus-guidance/full-reopening-of-schools/ventilation-and-covid-19.html
https://neu.org.uk/media/17036/view
https://www.legislation.gov.uk/uksi/1992/3004/contents/made
https://www.youtube.com/watch?app=desktop&v=XJC1f7F4qtc&feature=youtu.be
https://www.vision-co2monitor.co.uk/
https://covidstraighttalk.org/hacks
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CoSchools was developed as part of the CO-TRACE project - EPSRC funded project involving Uni of Cambridge, Uni of Surrey and Imperial College London

To Assist with UK Government’s rollout of CO2 monitors to Schools - CoSchools have created four videos, and other materials, that aim to explain how CO2 monitors can help teachers manage their classroom ventilation to provide a 
more comfortable and healthier learning environment - All materials available on CoSchools website HERE

Watch these videos to learn how to use your CO2 monitor and why it might help in your classroom

LongCovidKids Feedback to CoSchools includes a greater emphasis on:

1. Improving ventilation when CO2 levels are between 800ppm to 1,500ppm to maintain a level of below 800ppm 

2. Clear ventilation education/communication aimed at all levels of the school community - including a simple one-page laminated 

infographic to be wall mounted in all indoor spaces 

3. Consider repurposing indoor spaces (or reduce headcount numbers) if CO2 levels are consistently over 1,500ppm

4. Clear guidance on the use of air-cleaning solutions (e.g. air-filtration units) for indoor spaces that are difficult to ventilate (e.g. no 

windows and/or outside air is polluted - cities/heavy traffic)

https://www.coschools.org.uk/
https://www.coschools.org.uk/
https://www.coschools.org.uk/
https://www.coschools.org.uk/
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Additional Resources on Ventilation, CO2 monitoring and Air-Cleaning units available on CoSchools website - resource page HERE

Ventilation and CO2 monitoring - DfE, CIBSE, SAGE-EMG HERE Air-Cleaning Units - DfE, CIBSE, SAGE-EMG HERE

https://www.coschools.org.uk/sources
https://www.coschools.org.uk/sources
https://www.coschools.org.uk/sources
https://www.coschools.org.uk/resources/RP24.4%20How%20to%20Use%20CO%E2%82%82%20monitors%20in%20education%20and%20childcare%20settings.pdf
https://www.coschools.org.uk/resources/RP175.01%20How%20to%20apply%20for%20a%20DfE%20funded%20air%20cleaning%20unit.pdf
https://www.coschools.org.uk/resources/RP176.0%20-%20Maroon%20-%20%20How%20to%20Use%20An%20Air%20Cleaning%20Unit.pdf
https://www.gov.uk/government/publications/emg-potential-application-of-air-cleaning-devices-and-personal-decontamination-to-manage-transmission-of-covid-19-4-november-2020
https://www.gov.uk/government/publications/emg-potential-application-of-air-cleaning-devices-and-personal-decontamination-to-manage-transmission-of-covid-19-4-november-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.cibse.org/coronavirus-covid-19/emerging-from-lockdown
https://www.cibse.org/coronavirus-covid-19/emerging-from-lockdown
https://www.gov.uk/government/publications/emg-and-spi-b-application-of-co2-monitoring-as-an-approach-to-managing-ventilation-to-mitigate-sars-cov-2-transmission-27-may-2021
https://www.gov.uk/government/publications/emg-and-spi-b-application-of-co2-monitoring-as-an-approach-to-managing-ventilation-to-mitigate-sars-cov-2-transmission-27-may-2021
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   4.1 COVID-19 – Aerosol / Airborne Transmission - Evidence 43

Overwhelming Global Evidence, SARS-CoV-2 is airborne – PHE, SAGE, WHO, CDC, BMJ, Schools Guidance (ScotGov & DfE), Science articles

Slow motion sneeze Aerosol Scientists Airborne Exposure Simple Guide Infectious Aerosols Minimise Aerosol 
Transmission

COVID “Myths”
(podcast)

16 mins 2 mins 12 mins 32 mins

Slides link - HERE

70 mins 45 mins 27 mins 24 mins

Document HERE

PHE / SAGE-NERVTAG-EMG / RAMP Schools (ScotGov, DFE, DFE-HE) WHO / Aerosol Timeline / Lancet CDC / BMJ / Science articles Aerosols from defective sanitary plumbing

Lancet - 10 Scientific reasons in 
support of airborne transmission

Lancet - 10 Scientific reasons in 
support of airborne transmission

ASHRAE Epidemic Task Force 
declares COVID is airborne

https://drive.google.com/file/d/1sao_SOF3p6_QkPQHBZxXUfNgOijYUWdW/view
https://www.journalofhospitalinfection.com/article/S0195-6701(21)00007-4/fulltext
https://www.gov.uk/government/publications/nervtagemg-role-of-aerosol-transmission-in-covid-19-22-july-2020
https://www.gov.uk/government/publications/nervtagemg-role-of-aerosol-transmission-in-covid-19-22-july-2020
https://www.youtube.com/watch?v=sLJ-LLQ3Xhs&feature=youtu.be
https://its-airborne.org/covid19-timeline.html#event-new-head-of-us-cdc-acknowledges-aerosol-nature-of-covid-19
https://its-airborne.org/covid19-timeline.html#event-new-head-of-us-cdc-acknowledges-aerosol-nature-of-covid-19
https://www.youtube.com/watch?v=gZ66wJFD3bs&feature=emb_logo
https://www.youtube.com/watch?v=98ARiLQf7XM
https://www.nature.com/articles/d41586-021-00277-8
https://www.nature.com/articles/d41586-021-00277-8
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sick/how-covid-spreads.html
https://www.gov.uk/government/publications/wuhan-novel-coronavirus-background-information/wuhan-novel-coronavirus-epidemiology-virology-and-clinical-features
https://www.gov.uk/government/publications/wuhan-novel-coronavirus-background-information/wuhan-novel-coronavirus-epidemiology-virology-and-clinical-features
https://www.youtube.com/watch?v=veaaX2hJ7aw
https://www.youtube.com/watch?v=veaaX2hJ7aw
https://www.youtube.com/watch?v=DA0f-n-XupA
https://www.youtube.com/watch?v=WdU7EbIiK_4
https://onlinelibrary.wiley.com/doi/10.1111/ina.12797
https://onlinelibrary.wiley.com/doi/10.1111/ina.12797
https://www.gov.uk/government/publications/sars-cov-2-transmission-routes-and-environments-22-october-2020
https://www.gov.uk/government/publications/sars-cov-2-transmission-routes-and-environments-22-october-2020
https://www.gov.uk/government/publications/higher-education-reopening-buildings-and-campuses/higher-education-reopening-buildings-and-campuses#infection-control
https://www.youtube.com/watch?v=8sz604vriAM
https://infectioncontrolmatters.podbean.com/e/covid-myths-with-dr-stephanie-dancer/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00869-2/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00869-2/fulltext
https://www.ashrae.org/about/news/2021/ashrae-epidemic-task-force-releases-updated-airborne-transmission-guidance
https://www.bmj.com/content/373/bmj.n913?utm_source=twitter&utm_medium=social&utm_term=hootsuite&utm_content=sme&utm_campaign=usage
https://www.bmj.com/content/373/bmj.n913?utm_source=twitter&utm_medium=social&utm_term=hootsuite&utm_content=sme&utm_campaign=usage
https://www.theatlantic.com/ideas/archive/2021/04/end-hygiene-theater/618576/
https://www.theatlantic.com/ideas/archive/2021/04/end-hygiene-theater/618576/
https://www.gov.scot/publications/coronavirus-covid-19-guidance-on-reducing-the-risks-in-schools/
https://www.gov.scot/publications/coronavirus-covid-19-guidance-on-reducing-the-risks-in-schools/
https://www.gov.uk/government/publications/actions-for-schools-during-the-coronavirus-outbreak/schools-coronavirus-covid-19-operational-guidance
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COVID-19 Superspreading events continue to increase as people spend more time indoors (classrooms/workplaces/homes)

COVID-19 Superspreading Conditions Risk of SARS-CoV-2 Transmission

Global evidence has grown in strength on superspreading events where the virus spreads quickly given the ideal conditions. The 
majority of these events are indoors. Transmission route favours aerosol transmission, although droplets and contaminated 
surfaces will also be present. Superspreading conditions as follows:

1. Crowded, poorly ventilated indoor spaces, no social distancing, no face masks
2. Prolonged period of time (e.g. classrooms and offices)
3. Talking, shouting, singing, playing musical instruments (e.g. wind and bass)

high breathing rates (e.g. exercise / gyms)
4. High concentration of Carbon Dioxide (CO2)1 > 1,500ppm – high % of exhaled

air can transmit virus particles
5. Mechanical HVAC systems where recirculation of air is NOT from a fresh air 

supply. Recirculation of infected air can spread the virus (e.g. cruise ships)
Super-spreading Database events link HERE

Typical indoor spaces where risk of infection can be high – e.g. workplaces, classrooms, care homes, hospital wards, offices, bars, 
restaurants, family homes, gyms, public/school transport, taxis, private cars, etc.

Note 1: Every time you exhale, you release Carbon Dioxide (CO2) into the air. Since CV-19 is most often spread by breathing, 
coughing or talking, you can use CO2 levels to see if the room is filling up with potentially infectious exhalations. The CO2 level lets 
you estimate if enough fresh outside air is getting in.

• Risk of SARS-CoV-2 transmission from asymptomatic people in different settings and for 
different occupation times, ventilation, and crowded levels (ignoring variation in 
susceptibility and viral shedding rates). Source British Medical Journal

• Why some people are superspreaders and how the body emits CV-19 - article HERE 
• Superspreading through aerosols and importance of ventilation – article HERE
• Super-spreading events – drive most of spread - article HERE
• Outdoor seating often reduces CV19 exposure but not all structures are equal HERE

Science of Super-spreading Superspreading drives CV-19 pandemic Visualisation of CV-19 Spread

https://covid19settings.blogspot.com/p/about.html
https://www.bmj.com/content/370/bmj.m3223
https://www.nationalgeographic.com/science/article/why-people-are-coronavirus-superspreaders-how-body-emits-infectious-particles
https://documentcloud.adobe.com/link/review?uri=urn%3Aaaid%3Ascds%3AUS%3Af2f0a4e1-6939-43e6-af86-e0af71dbd756#pageNum=1
https://www.scientificamerican.com/article/how-superspreading-events-drive-most-covid-19-spread1/
https://eu.usatoday.com/in-depth/graphics/2021/03/17/indoor-vs-outdoor/6824399002/
https://vis.sciencemag.org/covid-clusters/
https://www.bmj.com/content/370/bmj.m3223
https://www.facebook.com/watch/?v=2855502654682737
https://www.nature.com/articles/d41586-021-00460-x?utm_source=twt_nnc&utm_medium=social&utm_campaign=naturenews
https://covid19settings.blogspot.com/p/about.html
https://covid19settings.blogspot.com/p/about.html
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Ventilation Guidance from the following 4 Key Pillars and additional resources

SAGE-EMG et al and Royal Society (RAMP) BB101: Ventilation/ Estate Management / BESA HSE / CIBSE / PHE REHVA/Ireland/Wales/Europe etc

1. REHVA - COVID-19 Ventilation Guidance - 
inc Schools and Infographic etc HERE

2. Ireland - Role of Ventilation in reducing 
CV-19 Transmission HERE

3. Ireland - Employer checklist ventilation
4. Wales - CO2 monitors in education HERE
5. Europe: Guide for Ventilation towards 

Healthy Classrooms HERE
6. Singapore: Ventilation and Indoor Air 

Quality (IAQ)  Guidance and Infographic
7. ASHRAE Ventilation rates HERE

BESA – Building Engineering Services Association UK Teaching Unions Ventilation Guidance

1. NEU Step-by-step guide for Reps 
COVID-19 Risk Assessment  – video, 
guidance and safety checklist HERE

2. NASUWT Ventilation and COVID-19 
advice HERE

3. Joint union guide to improving ventilation 
in schools  HERE

4. EIS Union - ventilation actions HERE
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Additional Ventilation Resources

WHO England +  Northern Ireland Scotland School Guidance Ireland and Wales Lancet                  L.Morawska et al US - CDC Healthy Buildings for Health – US Schools

Ventilation 
procedures to 

minimise 
airborne viruses 

at schools

Ireland Ventilation 
Guidance for Schools

Scottish  Schools
 Premises Regulations

Wales School 
Guidance

Northern Ireland School 
Guidance

England  School 
Guidance

https://www.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance
https://www.gov.ie/en/publication/aa43c-expert-group-on-the-role-of-ventilation-in-reducing-transmission-of-covid-19/
https://www.hsa.ie/eng/topics/covid-19_coronavirus_information_and_resources/covid-19_business_supports/business_supports/work_safely_templates_checklists_and_posters/checklist_no_8_ventilation_july_2021.pdf
https://gov.wales/sites/default/files/publications/2021-10/carbon-dioxide-monitors-education-settings.pdf
https://digital.csic.es/bitstream/10261/225519/4/Guide_for_ventilation_Indairpollnet.pdf
https://www.nea.gov.sg/our-services/public-cleanliness/environmental-cleaning-guidelines/advisories/guidance-on-improving-ventilation-and-indoor-air-quality-in-buildings-amid-the-covid-19-situation
https://smartairfilters.com/en/blog/ashrae-air-changes-per-hour-office-residential/
https://www.thebesa.com/covid19/
https://nationaleducationunion.foleon.com/wider-opening/reps-and-branches-bulletin-11321/reps-and-branches-bulletin/overlay/safety-demands/?utm_source=Twitter&utm_medium=organicsocial&utm_campaign=makescoolssafe&utm_content=repsvideo
https://www.nasuwt.org.uk/advice/health-safety/coronavirus-guidance/full-reopening-of-schools/ventilation-and-covid-19.html
https://neu.org.uk/media/17036/view
https://www.eis.org.uk/Health-And-Safety-Advice/Ventilation
https://arxiv.org/pdf/2009.12781.pdf
https://arxiv.org/pdf/2009.12781.pdf
https://www.hse.gov.uk/pubns/priced/l24.pdf
https://www.hse.gov.uk/pubns/priced/l24.pdf
https://www.gov.uk/government/publications/emgspi-btweg-mitigations-to-reduce-transmission-of-the-new-variant-sars-cov-2-virus-22-december-2020
https://www.gov.uk/government/publications/emgspi-btweg-mitigations-to-reduce-transmission-of-the-new-variant-sars-cov-2-virus-22-december-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-simple-summary-of-ventilation-actions-to-mitigate-the-risk-of-covid-19-1-october-2020
https://www.gov.uk/government/publications/emg-simple-summary-of-ventilation-actions-to-mitigate-the-risk-of-covid-19-1-october-2020
https://www.thebesa.com/media/1409321/besa-guidance-vg002-2-february-2021-v6.pdf
https://www.thebesa.com/media/1409321/besa-guidance-vg002-2-february-2021-v6.pdf
https://www.thebesa.com/technical/focus-areas/indoor-air-quality/
https://www.thebesa.com/technical/focus-areas/indoor-air-quality/
https://www.gov.uk/government/publications/covid-19-ventilation-of-indoor-spaces-to-stop-the-spread-of-coronavirus/ventilation-of-indoor-spaces-to-stop-the-spread-of-coronavirus-covid-19
https://www.gov.uk/government/publications/covid-19-ventilation-of-indoor-spaces-to-stop-the-spread-of-coronavirus/ventilation-of-indoor-spaces-to-stop-the-spread-of-coronavirus-covid-19
https://www.medrxiv.org/content/10.1101/2021.03.23.21254179v1
https://www.medrxiv.org/content/10.1101/2021.03.23.21254179v1
https://www.medrxiv.org/content/10.1101/2021.03.23.21254179v1
https://www.medrxiv.org/content/10.1101/2021.03.23.21254179v1
https://www.medrxiv.org/content/10.1101/2021.03.23.21254179v1
https://apps.who.int/iris/handle/10665/339857#.YDznd3JqYS8.twitter
https://apps.who.int/iris/handle/10665/339857#.YDznd3JqYS8.twitter
https://www.gov.scot/publications/coronavirus-covid-19-guidance-on-reducing-the-risks-in-schools/
https://www.gov.scot/publications/coronavirus-covid-19-guidance-on-reducing-the-risks-in-schools/
https://covid19commission.org/safe-work-travel
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/ventilation.html
https://schools.forhealth.org/risk-reduction-strategies-for-reopening-schools/download/
https://schools.forhealth.org/risk-reduction-strategies-for-reopening-schools/download/
https://schools.forhealth.org/risk-reduction-strategies-for-reopening-schools/download/
https://schools.forhealth.org/risk-reduction-strategies-for-reopening-schools/download/
https://www.gov.ie/en/publication/ad236-guidance-on-ventilation-in-schools/
https://www.legislation.gov.uk/uksi?title=School%20Premises%20%28General%20Requirements%20and%20Standards%29%20%28Scotland%29%20Regulations
https://www.cibse.org/coronavirus-covid-19/emerging-from-lockdown
https://www.gov.uk/government/publications/classvent-and-classcool-school-ventilation-design-tool
https://www.gov.uk/government/publications/classvent-and-classcool-school-ventilation-design-tool
https://www.thebesa.com/technical/focus-areas/indoor-air-quality/
https://www.gov.uk/government/publications/building-bulletin-101-ventilation-for-school-buildings
https://www.gov.uk/government/publications/building-bulletin-101-ventilation-for-school-buildings
https://www.gov.uk/guidance/good-estate-management-for-schools
https://www.hse.gov.uk/coronavirus/equipment-and-machinery/air-conditioning-and-ventilation.htm
https://www.hse.gov.uk/coronavirus/equipment-and-machinery/air-conditioning-and-ventilation.htm
https://www.hse.gov.uk/services/education/sensible-leadership/school-leaders.htm
https://www.hse.gov.uk/services/education/sensible-leadership/school-leaders.htm
https://gov.wales/schools-coronavirus-guidance
https://www.education-ni.gov.uk/publications/coronavirus-covid-19-guidance-school-and-educational-settings-northern-ireland
https://www.gov.uk/government/publications/actions-for-schools-during-the-coronavirus-outbreak/schools-coronavirus-covid-19-operational-guidance
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Improved ventilation essential to safe use of buildings & public spaces Initial Recommendations

Royal Academy of Engineering Article HERE and Initial Report HERE PART A: Strategic Change Required

“There will be different information needs for those with responsibility but no technical background, 

such as a HEADTEACHER or office manager, and an engineer or facilities manager who does have a 

technical background but who lacks specific expertise in ventilation.”

LongCovidKids comment - without immediate Government investment, many of the recommendations 

will not be actioned. The IMMEDIATE actions ahead of winter 2021/2 may be deferred to 2022.

PART B: IMMEDIATE Actions ahead of Winter 2021/2

https://www.raeng.org.uk/news/news-releases/2021/july/improved-ventilation-essential-to-safe-use-of-buil
https://www.raeng.org.uk/publications/reports/infection-resilient-environments
https://www.raeng.org.uk/publications/reports/infection-resilient-environments
https://www.raeng.org.uk/publications/reports/infection-resilient-environments


   4.5 Ventilation (UK Schools) – Carbon Dioxide (CO2): Leverage SAGE-EMG advice

Context of SARS-CoV-2 transmission, measurements of CO2 levels in indoor air are effective method of identifying poor ventilation in multi-occupant spaces

Traffic Light (RAG) CO2 sensors measure: CO2 levels, Temperature and Relative Humidity. Quality CO2 sensors must have a sensing method of Non-Dispersive Infrared (NDIR) and accuracy of 50 parts per million (ppm)

1. In single-zone space > 20 people, a CO2 level that is regularly > 1,500 ppm is likely to indicate ventilation conditions that pose a higher risk of aerosol transmission.
2. Measurement of CO2 should be carried out in the occupied area of a room with the sensors located away from windows, doors and ventilation grilles. CO2 sensors should be located at breathing height of occupants.
3. Measurement should normally be made over a period of at least 1 hour to ensure a representative reading. Sensor placement and accuracy must be taken into account when analysing measured data.
4. Preliminary research suggests that in spaces where the same group of people regularly attend (e.g. offices, schools), continuous monitoring may be possible to use as a transmission risk indicator.
5. Indoor CO2 concentration level depends on the number in a given area, their activity level, and the outdoor air ventilation rate per person. Both CIBSE and ASHRAE recommendations for ventilation rates of 8-10 l/s per person in 

an office type setting correspond to a CO2 concentration around 1,000ppm.
6. Use Traffic Light RAG CO2 monitors where ventilation depends on opening windows as this visualises the need for additional ventilation levels. GREEN CO2 < 800 ppm, RED CO2 > 1,000 ppm.
7. In low occupancy or large volume spaces - much greater uncertainty in CO2 measurements, therefore low level of CO2 cannot necessarily be used as an indicator that ventilation is sufficient to mitigate transmission risks. 
8. CO2 is not a good proxy for transmission risk in spaces where there is additional air cleaning (filtration or UVC) as these strategies remove virus but not exhaled CO2.
9. CO2 cannot be used as a proxy for ventilation in spaces where there are other CO2 sources present (e.g. combustion devices).

10. Leverage CO2 guidance from the following 4 Pillars: SAGE-EMG / RAMP, BB101 Ventilation & Thermal comfort / BESA, CIBSE / HSE / PHE, REHVA.
11. NEW*** EMG and SPI-B: Application of CO2 monitoring as an approach to managing ventilation to mitigate SARS-CoV-2 transmission (27 May 2021) - published 11 June 2021 - Document HERE

SAGE-EMG – Role of ventilation in controlling SARS-CoV-2 transmission (30 Sep 2020). Document HERE Case Study: Ventilation + CO2 CO2 Videos

Tuberculosis Outbreak at Taipei 
University

1. Classrooms under-ventilated 
with CO2 > 3,000ppm

2. Engineers improved 
air-circulation CO2< 600ppm

3. Increase in ventilation was 
responsible for 97% decrease 
on transmission. Outbreak 
completely stopped.
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https://www.gov.uk/government/publications/emg-and-spi-b-application-of-co2-monitoring-as-an-approach-to-managing-ventilation-to-mitigate-sars-cov-2-transmission-27-may-2021
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.12639
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.12639
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.youtube.com/watch?v=ZdZH5qTCogg&feature=emb_logo
https://www.youtube.com/watch?v=kBpTibMcQzA
https://www.youtube.com/watch?v=PRMGM56rrio&t=3s
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Carbon Dioxide (CO2) Levels, Exhaled Air, Cognitive Effects

Avoid Coronavirus infection in indoor spaces:
 don’t breathe other people’s air – link HERE

Additional Benefits of Higher Ventilation and Improved Air Quality in Schools 
beyond airborne infectious disease transmission - HERE

Cognitive Effects - link HERE

If car is shared and there is no ventilation, within the space 
of 10 mins, 8% of the air we breathe in will have already 
been exhaled by the other passenger. That means we are 
sharing the air with another person and the risk of 
transmission is high. 5,000ppm = 11.5% of exhaled air

School Classrooms -  REHVA CO2 Levels
1,000ppm (Red) = 1.5% of exhaled air
800ppm (Green) = 1.0% of exhaled air
415ppm (outside air) = 0% of exhaled air

Good ventilation and lower CO2 levels help with student exam performance 
(27 May 2019) – link HERE

https://english.elpais.com/usa/2021-03-29/how-to-avoid-coronavirus-infection-in-indoor-spaces-dont-breathe-other-peoples-air.html?ssm=TW_CC
https://static1.squarespace.com/static/5ef3652ab722df11fcb2ba5d/t/60a3d1251fcec67243e91119/1621348646314/Safe+Work+TF+Desigining+infectious+disease+resilience+April+2021.pdf
https://toronto.ctvnews.ca/poor-air-quality-in-toronto-schools-could-impair-learning-environment-1.2219342
https://schoolsweek.co.uk/school-hopes-fresh-air-will-help-clear-exam-minds/
https://english.elpais.com/usa/2021-03-29/how-to-avoid-coronavirus-infection-in-indoor-spaces-dont-breathe-other-peoples-air.html?ssm=TW_CC
https://english.elpais.com/usa/2021-03-29/how-to-avoid-coronavirus-infection-in-indoor-spaces-dont-breathe-other-peoples-air.html?ssm=TW_CC
https://toronto.ctvnews.ca/poor-air-quality-in-toronto-schools-could-impair-learning-environment-1.2219342
https://toronto.ctvnews.ca/poor-air-quality-in-toronto-schools-could-impair-learning-environment-1.2219342
https://schoolsweek.co.uk/school-hopes-fresh-air-will-help-clear-exam-minds/
https://english.elpais.com/usa/2021-03-29/how-to-avoid-coronavirus-infection-in-indoor-spaces-dont-breathe-other-peoples-air.html?ssm=TW_CC
https://english.elpais.com/usa/2021-03-29/how-to-avoid-coronavirus-infection-in-indoor-spaces-dont-breathe-other-peoples-air.html?ssm=TW_CC
https://static1.squarespace.com/static/5ef3652ab722df11fcb2ba5d/t/60a3d1251fcec67243e91119/1621348646314/Safe+Work+TF+Desigining+infectious+disease+resilience+April+2021.pdf
https://static1.squarespace.com/static/5ef3652ab722df11fcb2ba5d/t/60a3d1251fcec67243e91119/1621348646314/Safe+Work+TF+Desigining+infectious+disease+resilience+April+2021.pdf
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Leading UK manufacturer and global supplier:  Local Authorities, Schools, Universities, Offices, Public Buildings, Workplaces and Homes

Portable or Wall Mounted HERE

https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
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Aranet4 - based in Europe and USA – Global Distribution

Aranet4 – Portable or Wall Mounted Base Station video & Air Quality video Aranet4: Home, Pro (Ideal for classrooms) and Base Station – link HERE

• Case Study – Milan School HERE

UK Supplier - Duomo Australia – CO2 Radical

Webinars (60 mins) – Science and Risks of Indoor Aerosol Transmission

https://dl.aranet.com/wp-content/uploads/2020/11/09155549/Aranet4-PRO-Aranet-PRO-for-Educational-Facilities_WEB.pdf
https://aranet.com/case-study-aranet4-helps-to-mitigate-covid-19-risks-in-a-school-in-milan/
https://aranet.com/product/aranet4-sensor/
https://aranet.com/product/aranet4-sensor/
https://dl.aranet.com/wp-content/uploads/2020/11/09155549/Aranet4-PRO-Aranet-PRO-for-Educational-Facilities_WEB.pdf
https://dl.aranet.com/wp-content/uploads/2020/11/09155549/Aranet4-PRO-Aranet-PRO-for-Educational-Facilities_WEB.pdf
https://dl.aranet.com/wp-content/uploads/2020/11/09155549/Aranet4-PRO-Aranet-PRO-for-Educational-Facilities_WEB.pdf
https://dl.aranet.com/wp-content/uploads/2020/11/09155549/Aranet4-PRO-Aranet-PRO-for-Educational-Facilities_WEB.pdf
https://duomo.co.uk/product/aranet4-sensor/
https://duomo.co.uk/product/aranet4-sensor/
https://www.co2radical.com.au/
https://www.youtube.com/watch?v=kLM80eugNFo
https://www.youtube.com/watch?v=-iroFE0d_l4
https://www.youtube.com/watch?v=GtBQUeTDSyg
https://www.youtube.com/watch?v=AEewgEZ7GSo&feature=push-sd&attr_tag=6EpbAFbnSVm0KCoG%3A6


CO2 Manufacturer and distribution within UK, Spain, Sweden and across Europe

CO2 Panel PI www.co2panel.co.uk and www.co2panel.com CO2 Panel Matrix

• Monitors CO2 discreetly
• Schools, offices and cinemas
• 3 colour LED display
• Internet connection

• Monitors CO2 and 
displays information

• Schools, surgeries, offices, 
restaurants

• 14 Inch colour LED display
• Internet connection

CO2 Panel CLOUD

CO2 Panel Premium

   4.9 Carbon Dioxide (CO2) – CO2 Panel 51

http://www.co2panel.co.uk/
http://www.co2panel.com/
https://co2panel.co.uk/
https://co2panel.shop/products/co2panel-led
https://www.youtube.com/watch?v=if8mecUUXiw
https://co2panel.co.uk/
https://co2panel.shop/pages/medidores-de-co2-para-colegios-restaurantes-y-oficinas
https://co2panel.shop/pages/medidores-de-co2-para-colegios-restaurantes-y-oficinas
https://co2panel.co.uk/
https://co2panel.co.uk/
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Selection of Global Companies that supply CO2 monitors that are suitable for school classrooms and other workplaces

Rotronic (Switzerland) – Portable CO2 data display and data logger Wohler (Germany) – Portable data monitor and data logger

• Ideal for classrooms, meeting rooms open-plan offices, shopping centres and fitness studios
• Worldwide distribution hubs: Switzerland, Germany, France, Italy, UK, USA, Canada, Singapore, China, Japan

• Ideal for classrooms, care homes, offices, conference rooms, homes
• Worldwide distribution hubs: Germany, Austria, France, Italy, Netherlands, USA, UK

Senseair (Sweden) Portable and Fixed Units and Duomo (UK) Fixed Unit CO2Meter (USA) - Portable/Desktop AND Fixed/Wall Mounted Units

• Variety of products for most 
workplaces (inc Schools)

• UK Supplier www.Duomo.co.uk  for Senseair and Duomo products
• Senseair products directly available from https://senseairsafestart.com/en/

• Variety of products for most workplaces (inc Schools)
• Global distribution

http://www.duomo.co.uk/
https://senseairsafestart.com/en/
https://www.youtube.com/watch?v=ONtHGdP9mow&t=31s
https://www.rotronic.com/en-ch/humidity-measurement-feuchtemessung-temperaturmessung/co2.html
https://www.rotronic.com/en-ch/humidity-measurement-feuchtemessung-temperaturmessung/co2.html
https://www.youtube.com/watch?v=ZdZH5qTCogg
https://www.woehler-international.com/shop/applications/iaq-and-building/iaq-indoor-air-quality/cdl-210-co2-datalogger-product.html
https://www.woehler-international.com/shop/applications/iaq-and-building/iaq-indoor-air-quality/cdl-210-co2-datalogger-product.html
https://www.co2meter.com/collections/indoor-air-quality
https://www.co2meter.com/collections/indoor-air-quality
https://www.co2meter.com/collections/demand-controlled-ventilation
https://www.co2meter.com/collections/demand-controlled-ventilation
https://www.youtube.com/watch?v=urZnVb_3CAM&t=15s
https://duomo.co.uk/products/#filter=.battery-powered-co2
https://duomo.co.uk/products/#filter=.battery-powered-co2
https://info.duomo.co.uk/blog/new-iaq-covid-19-guidelines-1
https://info.duomo.co.uk/blog/new-iaq-covid-19-guidelines-1
https://info.duomo.co.uk/blog/new-iaq-covid-19-guidelines-1
https://info.duomo.co.uk/blog/new-iaq-covid-19-guidelines-1
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Air Pollution and Indoor Air Quality

Air Quality Scientists are demanding a “Paradigm shift” in Ventilation Standards – HERE Effects of Indoor air quality (IAQ) on children and young people – Dated 28 Jan 2020 (pre-COVID) – link HERE

1. The pandemic has brought air quality to the fore, but it isn’t just Coronavirus that’s a 

concern if air safety isn’t monitored in schools - HERE

2. Total overhaul of indoor air quality needed post-pandemic, experts warn - HERE

3. Urgent Need for Indoor Air Quality Regulation - HERE

4. To prevent next pandemic, scientists say we must regulate air like food and water - HERE

5. Calls for post-Covid ‘revolution’ in building air quality – proposal for public places to have 

ventilation certificates - HERE

6. BESA Backs Scientists’ call for overhaul of ventilation standards – HERE

7. Ask more questions about building’ indoor air quality – say leading scientists - HERE

8. Why opening windows is as important as Hands, Face, Space – HERE

9. Boost air quality in buildings to reduce respiratory infections – HERE

10. A paradigm shift to combat indoor respiratory infection. Science article HERE + next slide

● UK children spend more of their lives indoors, and health impact of the air within homes + schools must be taken seriously
● Report based on systematic review of science of indoor pollution, + conversations with children, young people and families
● Recommendations for Government and local authorities, and provide guidance for families

Air Pollution and Indoor Air Quality (IAQ) Articles

1. UK coroner demands air quality reforms following schoolgirl’s death – HERE

2. Study links childhood air pollution exposure to poorer mental health - HERE

3. Why is Indoor Air Quality important in schools - Video Link HERE

4. Indoor Air Quality Matters more than ever - plants aren’t the solution HERE

5. Researchers explore connection between air pollution + mental health  HERE

6. Systemic Inequalities in Indoor Air Pollution exposure in London – HERE

7. Majority of Londoners want cleaner air – article HERE

8. Heterogeneous medium benefits of CV19 lockdowns on air pollution - HERE

9. Trends in indoor air quality and their effects on human health – HERE

10. Volatile Organic Compounds (VOCs) in Commonly used products HERE

11. Ventilation Guide argues UK in urgent need of IAQ Standards HERE

N.Wood + 10 year-old son highlight:

● Air Pollution is the BIGGEST 

environmental threat to health in 

the UK

● Governments need to do more to 

improve IAQ and protect children 

and families in schools and 

businesses

https://www.vox.com/science-and-health/22436152/covid-19-airborne-air-quality-ventilation
https://www.rcpch.ac.uk/resources/inside-story-health-effects-indoor-air-quality-children-young-people
https://edexec.co.uk/air-safety-in-schools/
https://www.theage.com.au/national/queensland/total-overhaul-of-indoor-air-quality-needed-post-pandemic-experts-warn-20210511-p57qws.html
https://www.theregreview.org/2021/05/17/blanc-urgent-need-indoor-air-quality-regulation/
https://www.colorado.edu/today/2021/05/13/prevent-next-pandemic-scientists-say-we-must-regulate-air-food-and-water
https://www.bbc.co.uk/news/science-environment-57102372
https://www.thebesa.com/news/besa-backs-scientists-call-for-overhaul-of-ventilation-standards/
https://workinmind.org/2021/05/18/ask-more-questions-about-buildings-indoor-air-quality-say-leading-scientists/
https://www.dailymail.co.uk/health/article-9588783/Why-opening-windows-important-Hands-Face-Space.html?ito=amp_twitter_share-top
https://www.leeds.ac.uk/news/article/4819/boost_air_quality_in_buildings_to_reduce_respiratory_infections
https://science.sciencemag.org/content/372/6543/689
https://www.hvnplus.co.uk/uncategorised/uk-coroner-demands-air-quality-reforms-following-schoolgirls-death-21-04-2021/
https://www.theguardian.com/environment/2021/apr/28/study-links-childhood-air-pollution-exposure-to-poorer-mental-health
https://www.youtube.com/watch?v=HXS-nFaEPiM
https://allwork.space/2021/05/indoor-air-quality-matters-more-than-ever-but-plants-arent-the-solution/
https://airqualitynews.com/2021/04/23/researchers-explore-connection-between-air-pollution-and-mental-health/
https://www.buildingsandcities.org/insights/news/inequalities-indoor-air-pollution.html
https://airqualitynews.com/2021/05/04/the-majority-of-londoners-want-cleaner-air/
https://airqualitynews.com/2021/05/24/covid-19-air-pollution-lockdown-review/
https://www.epa.gov/report-environment/indoor-air-quality
https://carityiaq.com/wp-content/uploads/2017/03/voc-info.pdf
https://www.hvnplus.co.uk/news/ventilation-guide-argues-uk-in-urgent-need-of-indoor-air-quality-standards-28-07-2021/
https://www.vox.com/science-and-health/22436152/covid-19-airborne-air-quality-ventilation
https://www.rcpch.ac.uk/resources/inside-story-health-effects-indoor-air-quality-children-young-people#downloadBox
https://www.hvnplus.co.uk/uncategorised/uk-coroner-demands-air-quality-reforms-following-schoolgirls-death-21-04-2021/
https://www.hvnplus.co.uk/uncategorised/uk-coroner-demands-air-quality-reforms-following-schoolgirls-death-21-04-2021/
https://www.youtube.com/watch?v=4Nk7wR7n0zM&t=1s
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Air Pollution and Indoor Air Quality

A paradigm shift to combat indoor respiratory infection. Science article HERE

1.

https://science.sciencemag.org/content/372/6543/689
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Educational website for kids, educators, parents to learn about AIR (Outdoor air pollution and Indoor Air Quality (IAQ))

Learn about outdoor air, pollution, indoor air and all the tiny things that make up the air we breathe in everyday - HERE Quizzes - HERE

https://airforkids.com/
https://airforkids.com/quizzes/
https://airforkids.com/
https://airforkids.com/quizzes/
https://airforkids.com/about-us/
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Global Distribution to North America, Europe and UK - Ensure a safe and healthy environment in kindergartens, schools, colleges and universities

IAQ Sensors for Home, Schools and Businesses - www.airthings.com Healthy Schools - good indoor air improves productivity, reduces sick leave and decreases airborne disease transmission

The importance of IoT in monitoring IAQ

http://www.airthings.com
https://www.airthings.com/en-gb/view-plus
https://www.airthings.com/en-gb/business/education
https://www.airthings.com/en-gb/business/education
https://www.youtube.com/watch?v=ix5rhB8BkV0&t=201s
https://www.airthings.com/en-gb/business/education
https://www.youtube.com/watch?v=YoTPKlad0hQ
https://www.airthings.com/en-gb/business/wave-plus-for-business
https://www.youtube.com/watch?v=FJvYyG1eB_4
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Indoor Air Quality Guide for Schools

Indoor Air Quality Guide HERE 

https://www.airthings.com/business/resources/school-kindergarten-indoor-air-quality
https://www.airthings.com/business/resources
https://www.airthings.com/business/resources/school-kindergarten-indoor-air-quality
https://www.airthings.com/business/resources/school-kindergarten-indoor-air-quality
https://www.airthings.com/hubfs/Website/Images/Newsletter/Blog/Airthings-school-infographic-2019.png
https://www.airthings.com/hubfs/Website/Images/Newsletter/Blog/Airthings-school-infographic-2019.png
https://www.airthings.com/contaminants
https://www.airthings.com/contaminants
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Legendary Indoor Air Quality Sensor - Nine Environmental and pollutant parameters

Videos Schools, Healthcare, Homes, Hotels, Restaurants, Entertainment, Public Sector, Enterprise and SMART Buildings www.uhooair.co.uk 

Achieve LEED Certification with uHoo Auru

http://www.uhooair.co.uk
https://www.youtube.com/watch?v=OBiwa9QxD2g
https://www.youtube.com/watch?v=OBiwa9QxD2g
https://www.youtube.com/watch?v=X-iTSOglKRI
https://www.youtube.com/watch?v=X-iTSOglKRI
https://www.youtube.com/watch?v=m44AolrClZo
https://www.youtube.com/watch?v=m44AolrClZo
https://www.uhooair.co.uk/indoor-air-pollution/
https://www.uhooair.co.uk/indoor-air-pollution/
https://www.uhooair.co.uk/indoor-air-pollution/
https://www.uhooair.co.uk/blog/
https://www.uhooair.co.uk/blog/
https://www.uhooair.co.uk/blog/
https://www.uhooair.co.uk/blog/
https://www.uhooair.co.uk/
https://www.uhooair.co.uk/
https://www.uhooair.co.uk/
https://www.uhooair.co.uk/
https://getuhoo.com/blog/business/achieve-leed-certification-with-uhoo-aura/
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UK Government COVID-19 Specialist Suppliers  www.ppl-biosafety.com 

Design, install and maintain solutions for infection prevention with bacteria, micro-organisms pathogens in the air

http://www.ppl-biosafety.com
http://www.ppl-biosafety.com
http://www.ppl-biosafety.com
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Case Study: Air Disinfection Solutions in a Sensitive Educational Support & Care Setting

Rainbow Stars - February 2021

Introduction

Rainbow Stars, Lincolnshire, is a specialist educational group that focuses on supporting the needs of children with Autism, ADHD, Asperger’s Syndrome and other

behavioural issues. During the COVID-19 pandemic the registered charity could only welcome a reduced number of children but with such important work, staff and

volunteers continued supporting the learning and wellbeing of their most vulnerable children.

With the safety of their volunteers and children being number one priority, when Covid-19 was announced, the staff ensured that everybody entering their space

was temperature checked upon arrival, hygiene was significant, and Covid-Secure Guidance followed to the letter.

Nevertheless, Rainbow Stars contacted PP-L in early 2020, not long after the pandemic was announced, to explore options of reducing the risk of COVID-19 and ensure

maximum safety of those in their care and in their workplace environment. The Rainbow Stars hub has no mechanical ventilation and only one external wall with small

windows. PP-L’s diverse team of Chartered Engineers, Scientists and Medics were early in providing defences for clients in the war against Covid-19 when it emerged

strongly in the UK in early 2020, knowing that because coronaviruses are primarily an airborne pathogenic hazard, their experience from the interventions in SARS 2003

with their products and also other ARI’s, they worked on the same basis, that this coronavirus, which causes Covid-19, SARS-CoV-2 was primarily airborne too. Hygiene solutions would be important and easy to implement and 

so PP-L Biosafety prioritised the infection prevention solution proportionally – 80:20 rule of air purification : surface cleaning effort.

The ventilation in the classrooms was typical of many such older buildings (ventilation limited to small openable windows, no mechanical ventilation) and so, given that back in early 2020, given the lack of suitable, non-VOC 

emitting and validated portable HEPA Filters (proven since in lab tests (ref.5) at 93% effective against SARS-CoV-2 which is excellent but not as effective as UVC with the 100% of the virus undetectable.), the best course of 

infection intervention to protect occupants was to use germicidal UVC upper room filters in both sides of the hub to ensure that the air in the rooms could be disinfected safely.

These Upper Room UVC devices have been used for decades against pathogens and ARI’s and PPL-Biosafety deemed them perfect for this educational setting. Whilst the amount of data available on their successful application 

in higher risk clinical and laboratory settings is inordinate, Government is currently trailing them in 30 Bradford Schools.

Then, a COVID Case…
All through the pandemic of 2020, with Rainbow Star’s high levels of Covid-secure compliance and more, with the upper room UVC air disinfection filters, the support work at the school continued safely, normally and without 

incident for the whole of 2020. 

At the start of 2021, however, COVID-19 risk was unwittingly brought into the hub by a member of staff who did not have any symptoms, signed-in as feeling healthy & normal, and passed the temperature test to access. 

What happened next? Covid is transmitted by people breathing. The exhaled emissions from any individual can result in a major concentration of tiny invisible particles in those breaths (droplets, micro-droplets, aerosol as 

referred to by the scientists) and within 30-60 minutes in a small confined environment, one person who is infected with COVID in a small poorly ventilated space, just like the charity’s rooms, can infect other occupants who 

inhale the infected  particles, if thorough infection intervention isn’t in place (Source) 1.

https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2768712
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Case Study: Air Disinfection Solutions in a Sensitive Educational Support & Care Setting

Rainbow Stars - February 2021

The pre-symptomatic volunteer spent the entire day at the Rainbow Stars Hub on 2 February 2021 along with 5 other staff/volunteers, sharing and breathing

that same indoors air for most of the day. It was a cold day, and the windows were closed. None of the other occupants had at that time been vaccinated, nor

had Covid or Covid symptoms previously and so, no disease immunity could reasonably be assumed.

 

That one staff member felt ill on the next day and tested positive for COVID-19. Upon learning of the positive case, all other individuals who shared the room for

the day previous, were instructed to isolate and COVID test.

All five of these other individuals received negative test results for COVID-19, despite the significant risk from spending a whole day in a room with an infectious

colleague, which save for the UVC mitigation, would be otherwise, be classified as a poorly ventilated room.

 

“Receiving five negative tests for all five occupants after a close and a long duration of exposure to COVID in such a high-risk situation cannot be down to luck.

For us, it does support our decision to invest in the UV infection protection measures that we put in place and as far as we are concerned, just goes to show the

power of how engineering & technology solutions can help us control COVID risks and feel safer.”, said Jane Peck, the Charity’s CEO.

The use of upper room UVC Filters has been scientifically proven as an effective method for combating COVID-19. (Source) 2 . As well as this real life incident (averted), recently an independent laboratory tested the efficiency 

of one of PPL’s solutions against a COVID-19 substitute in a sealed test room which is the average office size. After 7 minutes, the room air containing a surrogate virus to SARS-CoV-2 was disinfected; after 45 minutes:- an 

8-LOG  (99.999999%) reduction of all the virus in the air was recorded; and after 60 minutes there were no recoverable viable viral particles.

 

This is sterilisation of the air equivalent to a level equivalent to x10,000 better than most sanitiser hand gels. Clearly in real life settings where a variety of microbes will be present, sterilisation of air is unlikely but if specified 

correctly, the air can be continuously disinfected with upper room based UVC devices.

What is GUV UVGI?

UV-C light is also known as germicidal light as it renders the DNA and RNA of microbes inactive by breaking bonds between the Thymine and Adenine pair and “glues” two adjacent Thymine

nucleotides together. This process is irreversible and stops the microbes from undergoing mitosis, inactivating them.

Germicidal UV air disinfection has proven efficacy against the transmission of measles, probably one of the most infectious diseases known to mankind, as well as Tuberculosis, SARS-CoV, SARS-CoV-2 

(Covid-19), MERS-CoV, Influenza A, and “Bird Flu”, as well as many other bacteria and viruses. These have all been successfully inactivated by UV Air Treatment solutions in HVAC and via Upper Room 

Emitters, both in the labs, and in practical applications over decades. (see our supplementary references document.)

Coronaviruses, are easily inactivated by calculated UVC exposure. (Source) 3. The data from 2004 and 2020, shows how easily Coronavirus is inactivated by UV-C technology. “The survival ability of SARS coronavirus in human 

specimens and environments seems to be relatively strong. Ventilation and UV irradiation can efficiently eliminate the viral infectivity” (Source) 4

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7566754/
https://www.medrxiv.org/content/10.1101/2020.06.05.20123463v2
https://link.springer.com/article/10.1186/s12199-020-00904-2
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Managing Relative Humidity and Temperature levels will be important as people spend more time indoors

Summary

1. Relative Humidity for classrooms should be between 40% and 60%. The probability of COVID infection increases as temperature and humidity drops. Similar to Spring (2020) when the hot-spot COVID-19 outbreaks were in the 
yellow zone – below (Wuhan, New York, Seattle, cities in Iran, Italy, Spain, France, UK and Ireland) at 5°C to 11°C, low absolute humidity

2. Temperature for classrooms, the thermal comfort, operative temperature during heating season (BB 101 Table 7.2 - classrooms normal 20°C / max 25°C). In Scotland, School premises regulations (Table X) states the legalised 
minimum temperature to be 17°C. In England the minimum temperature in classrooms per H&S Workplace Regulations England – NASUWT is 16°C. It’s essential to be aware of Optimal temperature zone for the dispersal of 
COVID-19. A China study (September 2020) found that 60% of confirmed cases of COVID-19 occurred in places where the air temperature ranged from 5°C to 15°C, with a peak in cases at 11.54°C (study below)

Humidity – Respiratory immune system efficiency – 40to60RH.com Relative Humidity / Optimal Temperature Zone for COVID

 

https://www.gov.uk/government/publications/building-bulletin-101-ventilation-for-school-buildings
https://www.legislation.gov.uk/uksi?title=School%20Premises%20%28General%20Requirements%20and%20Standards%29%20%28Scotland%29%20Regulations
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=&ved=2ahUKEwje5tmd3oXvAhUUQUEAHb62CQ4QFjABegQICxAD&url=https%3A%2F%2Fwww.nasuwt.org.uk%2Fasset%2F9002B851-830D-44A4-A545730F3BCF5673%2F%23%3A~%3Atext%3DAlthough%2520the%2520law%2520does%2520not%2Cmust%2520also%2520avoid%2520excessive%2520temperatures.&usg=AOvVaw3odDe1nO5CWB3RGJRHSyJR
https://40to60rh.com/
https://www.sciencedirect.com/science/article/pii/S0048969720330047
https://www.sciencedirect.com/science/article/pii/S0048969720330047
https://www.biorxiv.org/content/10.1101/2020.10.16.341883v1.full.pdf
https://www.biorxiv.org/content/10.1101/2020.10.16.341883v1.full.pdf
https://40to60rh.com/
https://www.condair.com/why-humidify-importance-of-humidification/humidification-for-health-and-wellness
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2767010
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2767010
https://www.condair.com/humidifiernews/blog-overview/what-should-the-humidity-be-in-a-classroom-and-why
https://www.condair.com/humidifiernews/blog-overview/what-should-the-humidity-be-in-a-classroom-and-why
https://www.youtube.com/watch?v=YgiQzbTB7-A


   4.17 Air-Cleaning – Guidance from USA and Canada

Air-Cleaning Units – to remove bacteria and particulates from the indoor air

Summary - USA Indoor Air-Quality Improves students’ performance

1. Ideal in situations where indoor spaces are difficult to ventilate (e.g. no windows, windows unable to open / open slightly) OR where outside air is polluted (e.g. in 
cities and heavy traffic).

2. Harvard-CU Boulder Portable Air Cleaner Calculator** includes air-cleaning examples for classrooms. (NOT endorsements)
3. CDC MMWR -  A SIMULATED infected meeting participant who was exhaling aerosols was placed in a room with two simulated uninfected participants and a simulated 

uninfected speaker. Using two HEPA air cleaners close to the aerosol source reduced the aerosol exposure of the uninfected participants and speaker by up to 65%. A 
combination of TWO HEPA air cleaners next to the infected source and universal masking reduced exposure by up to 90%. HERE

4. United States Environmental Protection Agency (EPA) - Takes Aim at Purification Devices HERE - Refer to slide #4.21

EPA Takes Aim At Purification Devices Air Cleaning  Articles Healthy Buildings – Schools for Health Harvard-CU Boulder Tools

● UV Solutions Magazine article  HERE
● Air Filters and purifiers, including ultraviolet 

(UV) light Technology are subject to a 
heightened EPA scrutiny as part of COVID-19 
related enforcement initiative

● Refer to slide #4.21

                                                  
EU / UK CE Certification 
required for Air-Cleaner units 
deployed in a European / UK 
public space (e.g. schools)  

**Includes air-cleaning examples for classrooms

Case Studies - Schools Video – 6mins Video – 6mins US – CDC School Guidance ASHRAE Guidance

Article HERE
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7027e1.htm?s_cid=mm7027e1_w
https://uvsolutionsmag.com/articles/2021/epa-takes-aim-at-purification-devices/
https://uvsolutionsmag.com/articles/2021/epa-takes-aim-at-purification-devices/
https://www.cps.edu/services-and-supports/school-facilities/air-quality-testing/
https://docs.google.com/spreadsheets/d/1NEhk1IEdbEi_b3wa6gI_zNs8uBJjlSS-86d4b7bW098/edit#gid=1882881703
https://docs.google.com/spreadsheets/d/1NEhk1IEdbEi_b3wa6gI_zNs8uBJjlSS-86d4b7bW098/edit#gid=1882881703
https://shellym80304.com/2020/06/15/a-hopefully-helpful-short-report-on-air-cleaners/
https://shellym80304.com/2020/06/15/a-hopefully-helpful-short-report-on-air-cleaners/
https://www.loom.com/share/67296277804a4abebc3ea7f3caa046eb
https://www.loom.com/share/67296277804a4abebc3ea7f3caa046eb
https://www.theguardian.com/education/2020/jan/14/air-filters-test-scores-gas-leak-aliso-canyon
https://www.theguardian.com/education/2020/jan/14/air-filters-test-scores-gas-leak-aliso-canyon
https://www.youtube.com/watch?v=-jmzEQtGRXQ
https://www.youtube.com/watch?v=-jmzEQtGRXQ
https://www.youtube.com/watch?v=ScDnAVcvFuk&feature=youtu.be
https://www.youtube.com/watch?v=ScDnAVcvFuk&feature=youtu.be
https://www.hartdistrict.org/apps/news/article/1375179
https://www.hartdistrict.org/apps/news/article/1375179
https://www.ashrae.org/file%20library/technical%20resources/covid-19/in-room-air-cleaner-guidance-for-reducing-covid-19-in-air-in-your-space-or-room.pdf
https://www.ashrae.org/file%20library/technical%20resources/covid-19/in-room-air-cleaner-guidance-for-reducing-covid-19-in-air-in-your-space-or-room.pdf
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/ventilation.html
https://schools.forhealth.org/risk-reduction-strategies-for-reopening-schools/download/
https://www.youtube.com/watch?v=c_ZwP8JZhx0
https://www.austinair.ca/pages/for-schools
https://www.austinair.ca/pages/for-schools
https://www.texairfilters.com/iaq-research-practice-in-action-the-corsi-rosenthal-box-air-cleaner/
https://www.texairfilters.com/iaq-research-practice-in-action-the-corsi-rosenthal-box-air-cleaner/
https://www.epa.gov/
https://www.epa.gov/


   4.18 Air-Cleaning – Guidance from CoSchools, DfE, CIBSE, REHVA, Ireland, SAGE-EMG 64

Air-Cleaning Units – to remove bacteria and particulates from the indoor air

Summary - UK CoSchools, DfE and CIBSE Air Cleaning Guidance

1. Ideal in situations where indoor spaces are difficult to ventilate (e.g. no windows, windows unable to open) OR where outside air is polluted (e.g. in cities and heavy traffic)
2. What is a HEPA Filter - High-Efficiency Particulate Air Filter - listen to expert in HEPA ISO and international standards HERE
3. Guidance below from SAGE-EMG report (04 Nov 2020). Please Note: Air-cleaning business is NOT regulated in the UK. 
4. CoSchools and DfE Resources: HERE

○ DfE - How to use Air Cleaning Units in Education and Childcare Settings (including important factors to consider when selecting an air cleaning unit) HERE
○ DfE - How to Apply for a DfE-funded air cleaning unit HERE

5. CIBSE: COVID-19 Air Cleaning Technologies - Guidance and flowchart re selection of air cleaning devices, inc performance, risks and general maintenance HERE 
○ Is CADR suitable for room size of room (can multiple units be used), is product CE or UKCA marked?, does the device include novel technology?
○ If novel technology, - Is there testing or certification data against known risks (e.g. ozone), does it have testing or certificate to demonstrate any harmful chemicals it 

can generate will be below recommended (WHO) limits in operation. Does it require regular maintenance to maintain efficacy?
○ Does it have independent, third party testing data to demonstrate its efficacy?, is operation and maintenance information available and clear?  

6. Bradford: Air purifier &  UV light (£1.75m) pilot to combat school virus spread. 30 Schools - 10 HEPA, 10 UVC, 10 control group with no devices. 1st results due end 2021 HERE . 
Interim report will be made available in early 2022 HERE . Full report not due to be published until October 2022 HERE

7. England - 7,000 air purifiers promised for schools ‘nowhere near enough’ to cover 300,000 classrooms HERE
8. AIR CLEANING GUIDANCE (other):

○ REHVA criteria room air cleaners for particulate matter: CADR, Noise, Energy Efficiency, Placement, Generation of pollutants, Operation, Service & Maintenance HERE
○ Ireland Schools - Room Air Cleaner Guidance and FAQ answered - HERE  Europe - Guide for Ventilation towards Healthy Classrooms (includes Air-Cleaning)  HERE

SAGE-EMG: Potential application of air cleaning devices and personal decontamination to manage transmission of COVID-19. 04 November 2020 HERE

1. Application of air cleaning devices may be a useful strategy to reduce airborne transmission risks in poorly ventilated spaces.. Air cleaning devices have limited benefit in spaces 
that are already adequately ventilated.

2. Air cleaning devices are not a substitute for ventilation, and should never be used as a reason to reduce ventilation; all occupied spaces must have some background ventilation 
to be suitable for human habitation and to comply with building and workplace regulations. Ventilation should be assessed, and if possible improved, first before considering 
whether there is a need to use an air cleaner

3. With respect to the candidate air cleaning technologies there is some evidence for effectiveness against other coronaviruses, but there is as yet little data that demonstrates the 
effectiveness of most candidate technologies against SARS-CoV-2. Advice in this SAGE paper is therefore based on potential effectiveness drawn from the known efficacy of 
devices against other viruses and the principles of virus transmission

4. There may be unintended consequences from application of air cleaning devices including emissions that could cause health effects, noise, changes in temperature & drafts.
5. To use air cleaning devices effectively, urgent action is therefore needed to support industry & consumers in ensuring they are selecting and using devices safely and effectively
6. Table 2: performance of two commercial air cleaning devices with and without HEPA filters Table 3: Potential application of air cleaning devices in different scenarios (inc large 

office / education environment with 20-30 people)

https://www.camfil.com/en/insights/education-and-experience/podcasts/what-is-a-hepa-filter
https://www.coschools.org.uk/sources
https://www.coschools.org.uk/resources/RP176.0%20-%20Maroon%20-%20%20How%20to%20Use%20An%20Air%20Cleaning%20Unit.pdf
https://www.coschools.org.uk/resources/RP175.01%20How%20to%20apply%20for%20a%20DfE%20funded%20air%20cleaning%20unit.pdf
https://www.cibse.org/coronavirus-covid-19/emerging-from-lockdown
https://www.bbc.co.uk/news/uk-england-leeds-58190189
https://questions-statements.parliament.uk/written-questions/detail/2021-10-26/63786/
https://twitter.com/LongCovidKids/status/1467973823270170626?s=20
https://inews.co.uk/news/7000-air-purifiers-promised-schools-nowhere-near-enough-cover-300000-classrooms-1379093?ito=twitter_share_article-top
https://www.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance
https://www.gov.ie/en/publication/ad236-guidance-on-ventilation-in-schools/
https://digital.csic.es/bitstream/10261/225519/4/Guide_for_ventilation_Indairpollnet.pdf
https://www.gov.uk/government/publications/emg-potential-application-of-air-cleaning-devices-and-personal-decontamination-to-manage-transmission-of-covid-19-4-november-2020
https://www.coschools.org.uk/resources/RP176.0%20-%20Maroon%20-%20%20How%20to%20Use%20An%20Air%20Cleaning%20Unit.pdf
https://www.coschools.org.uk/resources/RP175.01%20How%20to%20apply%20for%20a%20DfE%20funded%20air%20cleaning%20unit.pdf
https://www.cibse.org/coronavirus-covid-19/emerging-from-lockdown


   4.19 Air-Cleaning Trials - Bradford Primary Schools 65

Air Purifier & Ultraviolet light (UV-C) pilot (£1.75M) to combat school virus spread - 30 Primary Schools: 10 HEPA, 8 UV-C, 12 Control Group with no devices

Summary - University of Leeds updated article - 5 Nov 2021 HERE General Comments

1. Study is investigating two different approaches to cleaning the air with the use of portable or wall-mounted devices. One is based on filtering the air 
by passing it through a HEPA (High Efficiency Particulate Air) filter, which captures most airborne viruses. The second approach involves cycling the air 
through an enclosed unit where it is exposed to an ultraviolet germicidal light, which inactivates microorganisms including viruses.

2. Based on the outcome of modelling and experimental analysis, the scientists involved in the study are confident that the technologies will reduce the 
risk of COVID-19 being spread by microscopic respiratory particles carried in the air, also known as aerosol transmission. 

3. Good room ventilation helps keep the air clean, but ventilation alone is not enough when children are talking loudly, singing or walking around the 
room. The respiratory aerosol that is created can hang in the air for extended periods and  use of air purification technology could provide a solution

4. Eight schools are in the process of having ultraviolet light (UV-C) technology fitted on classroom walls. These are sealed units which take in air and 
expose it to ultraviolet light. No ultraviolet light is emitted from the unit and if a device is tampered with, it deactivates. By the end of this month 
(November), UV-C units will be operating in four schools, and in all eight by Christmas.

Bradford: Air purifier &  UV light (£1.75m) pilot to combat school virus spread. First results due end 2021. Original BBC Article 12 Aug 2021 HERE 
Interim report will be made available in early 2022 HERE. Full report not due to be published until October 2022 HERE

● Air-Cleaners should be positioned with sufficient clearance on all 
sides, otherwise airflow could be restricted (as above) 

● Masks are not mandated in England’s primary schools

Environmental Technology: HEPA and Ultraviolet light (UV-C)

HEPA air filtration

“The devices are being supplied by Philips. HEPA (High Efficiency Particulate Air) filters trap unwanted particles such as dust, pollen, bacteria, viruses and 
hair from the air while allowing clean air to be pushed back out into the environment. Philips Air Purifiers employ NanoProtect HEPA filters. NanoProtect 
HEPA uses a combination of mechanical and electrostatic action over three layers. The mechanical action inner layer catches the bigger particles, such as 
dust and hair. The active carbon layer neutralizes harmful gases and odours, and finally electrostatic action is used to capture the smaller particles such as 
bacteria and viruses down to 0.03 microns. This triple later filter design enables optimum size, better air circulation, increased speed of air cleaning and 
lower energy consumption”. 

Ultraviolet light (UV-C) devices supplied by Signify.
“The UV-C Active air device is designed to clean the 
air during day-to-day activities while people are 
present. It can be installed on a wall or on a ceiling 
across many applications, for example, within 
restaurants and bars, stores, offices and schools. 
Ventilators pull the air from the room inside the 
device which then filters and cleans it. The clean 
air comes out of the UV-C Active air device back into the room”

https://www.leeds.ac.uk/news-health/news/article/4953/can-air-cleaners-reduce-covid-19-in-schools
https://www.bbc.co.uk/news/uk-england-leeds-58190189
https://questions-statements.parliament.uk/written-questions/detail/2021-10-26/63786/
https://twitter.com/LongCovidKids/status/1467973823270170626?s=20
https://www.philips.co.uk/c-m-ho/air-purifier-and-air-humidifier
https://www.signify.com/global/innovation/uv-c
https://www.youtube.com/watch?v=DxWZz34OiVA
https://www.leeds.ac.uk/news-health/news/article/4953/can-air-cleaners-reduce-covid-19-in-schools
https://www.signify.com/global/innovation/uv-c


   4.20 Portable Air filtration/UV Sterilisation devices reduces SARS-CoV-2 in COVID-19 Wards 66

This study examined the effect of air filtration and ultra-violet (UV) light sterilisation on detectable airborne SARS-CoV-2 and other microbial bioaerosols.

Summary - HERE Medical Grade Portable Air Filtration/UV Sterilisation Device

“When a team of doctors, scientists and 
engineers at Addenbrooke’s Hospital and the 
University of Cambridge placed an air filtration 
machine in COVID-19 wards, they found that it 
removed almost all traces of airborne 
SARS-CoV-2”.

1. The team installed a High Efficiency Particulate Air (HEPA) air filter/UV steriliser. HEPA filters are made up of thousands of fibres knitted together to form a 
material that filters out particles above a certain size. The machines were placed in fixed positions and operated continuously for seven days, filtering the 
full volume of air in each room between five and ten times per hour.

2. In the surge ward, during the first week prior to the air filter being activated, the researchers were able to detect SARS-CoV-2 on all sampling days. Once 
the air filter was switched on and run continuously, the team were unable to detect SARS-CoV-2 on any of the five testing days. They then switched off the 
machine and repeated the sampling – once again, they were able to detect SARS-CoV-2 on three of the five sampling days.

3. On the ICU, the team found limited evidence of airborne SARS-CoV-2 in the weeks when the machine was switched off and traces of the virus on one 
sampling day when the machine was active.

4. Additionally, the air filters significantly reduced levels of bacterial, fungal and other viral bioaerosols on the both the surge ward and the ICU, highlighting 
an added benefit of the system. 

Conclusions: These data demonstrate the feasibility of removing SARS-CoV-2 from the air of repurposed ‘surge’ wards and suggest that air filtration devices 
may help reduce the risk of hospital-acquired SARS-CoV-2. Preprint document HERE

https://www.cam.ac.uk/research/news/air-filter-significantly-reduces-presence-of-airborne-sars-cov-2-in-covid-19-wards
https://www.medrxiv.org/content/10.1101/2021.09.16.21263684v1
https://www.cam.ac.uk/research/news/air-filter-significantly-reduces-presence-of-airborne-sars-cov-2-in-covid-19-wards
https://www.cam.ac.uk/research/news/air-filter-significantly-reduces-presence-of-airborne-sars-cov-2-in-covid-19-wards


   4.21 USA Environmental Protection Agency (EPA) - Takes Aim at Purification Devices 67

Air Filters and purifiers, including ultraviolet (UV) light Technology are subject to a heightened EPA scrutiny as part of COVID-19 related enforcement initiative

Summary - UV Solutions Magazine article  HERE

After two years since COVID-19 Pandemic began, Indoor Air Quality and safety remain widespread. In homes and workplaces, demand has grown for Air Filters and Purifiers, including those that use ultraviolet (UV) light technology.
● United States Environmental Protection Agency (EPA) has cited concerns that consumers may be misled about the efficacy of such products in minimizing exposure to COVID-19
● In April 2021, EPA published a notice, declaring that it would scrutinize product labels and online marketing materials to ensure that devices entering US commerce are not misbranded
● In implementing this mandate, EPA is NOT limiting its review to new claims that product manufacturers have made directly in response to the pandemic. Rather, EPA is considering the totality of marketing claims that appear on 

product labels and labeling - including long standing statements that passed muster when reviewed in the past or may have gone unnoticed

Where efficacy claims are deemed to be deficient, EPA has alleged that distribution of filters and purifiers would constitute a violation of FIFRA Section 12(a)(1)(E), which makes it unlawful for any person to distribute or sell a 
misbranded product. As a result, affected businesses with existing products must re-evaluate their marketing.

The Agency is taking a narrow view of the extent to which companies can base their marketing on extrapolations of scientific literature, test data, and product specifications and is therefore scrutinizing product efficacy claims 
and rejecting those that it deems overly broad.

Types of Claims that EPA is Scrutinizing Conclusion

The notices of refusal issued by EPA to those companies deemed in violation have not always been accompanied by detailed explanations of the alleged 

deficiencies. However, it seems that EPA generally is focused on the following types of claims:

1. Unqualified or generic claims about a purifier or filter’s ability to kill, capture or otherwise eradicate “germs,” “viruses,” “bacteria,” “mold” or “fungus” 

without specifying the species of microorganism on which the product has been tested or other supporting data. 

2. Claims that UV lights are “germicidal lights” and are “effective against most viruses, spores and cysts,” unless the claims are qualified on labeling and 

supported by efficacy testing. 

3. Claims that fail to distinguish whether efficacy testing was performed on a virus or a virus surrogate. 

4. Discrepancies between labels and labeling, especially as between statements included in product containers and information on company websites. 

5. Claims that a given product or device is more effective than competing brands, without specifying the brands in question.

Even if such companies can demonstrate HEPA efficacy, they are being required to couch their efficacy claims in terms of specific organisms that have been 
the subjects of efficacy testing. More general claims that such filters capture 99.97% of germs, bacteria, viruses, mold, fungus and other microbial pests with 
a diameter of 0.3 microns or more are being rejected

EPA is adopting an aggressive enforcement posture, which reflects 
its apparent viewpoint that safeguarding against potentially 
misleading claims outweighs the risks of further disrupting the 
supply of air filters and purifiers at a time when such products are in 
high demand. 

The agency’s current stance has important implications for both 
manufacturers and importers, especially since the EPA is not 
restricting its enforcement mandate based on the past acceptability 
of a given claim. 

Accordingly, manufacturers and importers may wish to closely 
review their product claims and reconsider their marketing goals in 
view of heightened enforcement risks.

https://uvsolutionsmag.com/articles/2021/epa-takes-aim-at-purification-devices/


   4.22 The Swiss Cheese Respiratory Pandemic Defence Model and Japan’s 3Cs 68

Multiple Layers Improve Success – no single intervention is perfect but combined - infection risk is reduced Japan’s Successful 3Cs

Recognises that no single intervention is perfect at preventing the spread of the coronavirus. Each intervention (layer) has holes Used since the beginning of the pandemic

https://www.japantimes.co.jp/news/2020/12/01/national/sanmitsu-japan-buzzword/
https://virologydownunder.com/the-swiss-cheese-infographic-that-went-viral/
https://virologydownunder.com/the-swiss-cheese-infographic-that-went-viral/


   5. Disclaimer 69

Disclaimer

The contents of these materials are for educational purposes only. By viewing any material or using the information within this report, you agree that it is for general educational 
purposes and you will not hold anyone responsible for loss or damages resulting from the content provided here by the author of the report. 

Carbon Dioxide (CO2) Non-Dispersive Infrared (NDIR) individual sensors and Indoor Air Quality (IAQ) sensors available from circa £100 to £250+ dependent on sensor and vendor – 
(refer to Appendices). CO2 monitor accuracy needs to be within 50 parts per million (ppm)

All companies and products (including CO2 sensors, IAQ sensors and air-cleaning units) listed in the report are for educational purposes only and are NOT endorsements by the 
author.


