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•  Our short film was published at the start of our campaign which continues to embody our new members’ challenges, it’s less than three minutes, take a look. 

• Our second film, showcasing a year on from when our kids first got sick provides an insight in a scrapbook style, view it here.

Who Are We

★ We are an advocacy and support group founded by Sammie McFarland and Frances Simpson to support parents of children with Long Covid. We are a team of four, based in England. See more 
information about our team here.

★ The group has over 2650 children and continues to grow daily, welcoming members who have children struggling with long lasting symptoms since COVID infection. 

★ We work virtually via our website longcovidkids.org Facebook, Twitter, Youtube and Instagram 

LONG COVID KIDS. WHO ARE WE?

★ National Health Service (NHS) Long Covid Task 
Force  

★ National Institute for Health and Research 
(NIHR) Expert Group

★ NIHR Long Covid Committee
★ The World Health Organisation (WHO) Long 

Covid Forum (including defining clinical 
diagnosis, diagnostic and treatment pathways)

★ The Across Party Parliamentary Group (APPG)
★ International Severe Acute Respiratory & 

Emerging Infection Consortium  (ISARIC)
★ APPG Fit and Healthy Child

★ Multiple Clinical Commissioning Groups
★ International Researchers
★ International ZERO COVID Alliance
★ Long Covid advocacy groups around the world 

including

★ Wales, Ireland, Spain, Canada, USA, Poland, 

Germany, Netherlands, Switzerland, France, 

New Zealand, Portugal, Spain, Mexico

★ A number of leading children’s hospitals 

around the UK, and infectious disease 

pediatrician's who have agreed to assist 

with support and studies of members.

Long Covid Kids (LCK) partners 

https://www.youtube.com/watch?v=RiIambG8vs0
https://bit.ly/393pPtg
https://www.longcovidkids.org/our-team
http://www.longcovidkids.org/


RAISING AWARENESS OF LONG COVID IN 
SCHOOL COMMUNITIES
 

The Long Covid Kids Education and Awareness Pack

• Raises awareness of how COVID-19 affects children.

• Will aid understanding of COVID-19 science and evidence in children to assist decision making 

• Highlights specific evidence around aerosol transmission of COVID-19 in school buildings

• Provides recent scientific evidence on mask wearing  

• Explains the benefits of CO2 monitors in classrooms

• Details how COVID-19 can present in a child to aid early identification and reduce transmission 

• Explains what we know about Long Covid and how it can present in a child or member of staff

• Provides referenced statistics and information on teachers and school staff

Everything in our pack is referenced in the appendix for your convenience

School staff have been front line workers since the pandemic began and we recognise that Head Teacher responsibilities are huge with demands to provide educational needs while meeting the welfare of 

staff & children. Department of Education guidance has been poor.   Schools must have the mitigation measures as set out by the Health & Safety Executive to reduce the risk for staff & children.

We aim to provide Headteachers with evidence and information to aid the understanding of aerosol transmission of COVID-19, the effects on children, and the importance of mitigating risk to reduce 

long-term health implications for staff, children and their carers.

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


OUR MISSION STATEMENT. WE AIM TO:

1. Raise awareness that children can transmit the virus and can suffer both COVID-19, and Long Covid regardless of the severity of symptoms at initial presentation which can be atypical or 
asymptomatic.

2. Support the medical, school and local community in understanding Long Covid in children and ensure that children are included in the developing narrative. Count morbidity not just mortality.

3. Aid and facilitate the implementation of safe spaces in the pandemic to protect children and school staff from the risk of long-term chronic health.

Dec 2020 Nov 2020

Click here to read Members Stories

https://www.longcovidkids.org/member-stories


Dec 2020 Nov 2020

PROVIDE  

INSIGHT & CLARITY 

UNDERSTANDING WITHIN 
A 

MEANINGFUL TIME FRAME

PLACE EDUCATION AT THE HEART OF 

WELLBEING

Give carers & parents the knowledge and clarity to make 

informed decisions for their unique family circumstances.

Education is key, Parents and carers must be able to identify 

the symptoms that children present with, when to get a test and 

know how to manage recovery to reduce the risk of long-term 

chronic health conditions. Current testing criteria precludes the 

majority of children.

By providing knowledgeable insights, people can choose to 

change their behaviours which could help control and mitigate 

the spread of all variants; including newly emerging highly 

contagious strains, and minimise the risk of post viral long-term 

chronic health conditions.

Together we have a narrow window of 

opportunity to have a positive effect on 

the paediatric outcome of Long Covid.

The children in our care deserve to be 

given the best chance of long term 

health.

Forwards is the only way to go. 

Across the globe schools are implementing changes in line with the 

scientific understanding of aerosol transmission.

These include a reduction in pupil numbers, part-time hours with 

blended learning, adequate objectively measured ventilation and mask 

wearing for all staff and students. Blended learning allows parental 

choice during the pandemic and meets the needs of clinically vulnerable 

families, whether that is a child or an adult in the household.

Each school should be provided with globally recognised evidence, 

to assist with the implementation of decision making because the 

responsibility falls to the individuals  named on the risk assessment.

Risk is a balance between likelihood and 
consequence

WHY HAVE WE MADE THIS PACK?



We have been calling for the UK Government & the NHS to update their websites since the Autumn.

 7 months ago The Guardian publicised that the Zoe COVID Symptom Study researchers stated COVID-19 often 
presents differently in children

Read here

 On August 18th 2020 Zoe COVID researchers announced that the

Department of Health had given them a £2 million grant.

COVID symptoms that children commonly display have not yet been officially publicised by UK Government or the 
Department of Education

Read here

 

 

 

 

COVID SYMPTOMS IN CHILDREN

Research studies from around the world confirm that children with COVID are commonly Atypical or 
Asymptomatic, so why is this not being made clearer?

Our own Rapid Research Study also showed that children who did not take a test to confirm COVID (due to barriers to 
testing a child) 

reported similar initial symptoms to those who did test positive, before going on to develop Long Covid.

Read here 

and yet these same children are often misdiagnosed and refused access to support services. 

This is of interest as many professionals are quick to minimise Long Covid symptoms as 'due to the lockdown'. 

SPOT THE DIFFERENCE 

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

https://www.theguardian.com/science/2020/sep/07/fatigue-and-fever-most-common-covid-symptoms-in-children-study
https://covid.joinzoe.com/post/grant
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/children/symptoms.html#children-teens
https://www.nhs.uk/conditions/coronavirus-covid-19/symptoms/coronavirus-in-children/https://www.nhs.uk/conditions/coronavirus-covid-19/symptoms/coronavirus-in-children/https://www.nhs.uk/conditions/coronavirus-covid-19/symptoms/coronavirus-in-children/


COVID SYMPTOMS IN CHILDREN

Incubation period 1-14 days (WHO)

Quarantine period 10 days (WHO)

COVID affects all ages of children;

Infants
Primary 

Secondary

“DO CHILDREN TRANSMIT COVID? 
YES”

 “COULD INFECTED CHILDREN INTRODUCE INFECTION BACK IN 
THEIR OWN HOUSEHOLDS? 

 ABSOLUTELY YES”  
VAN TAM 27TH JAN 21

Images are for illustration purposes only

Infection 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. 

Long Covid Kids Survey 1



LONG COVID IS MORE THAN ONE SYNDROME
       ADULTS

Acute COVID-19 Infection 

Signs and symptoms of COVID-19 up to 4 weeks

Ongoing Symptomatic COVID-19

Signs and symptoms of COVID-19 from 4 to 12 weeks

Post COVID Syndrome

Signs and symptoms that develop during or following an infection consistent with 
COVID-19, continue for more than 12 weeks and are not explained by an alternative 

diagnosis. It usually presents with clusters of symptoms, often overlapping, which can 
fluctuate and change over time and can affect any system in the body.

National Institute of Clinical Excellence (NICE)
 Long Covid Guidelines for Adults 

https://bit.ly/37NyzmE

More than 50 
long-term effects of 

COVID-19: a 
systematic review and 

meta-analysis.

Long Covid is a worldwide recognised multisystemic phenomenon. “It is most certainly more than one syndrome” Prof Chris Whitty (CMO)

There is no agreed definition yet. However Dr Nisreen Alwan, Associate Professor of Public Health. Epidemiology defined Long Covid in BMJ Sept 2020.

“Not recovering for several weeks or months following the start of symptoms that were suggestive of COVID-19, whether you were tested or not.”

 Click here for the UK government publication on the long term health effects of COVID 

There is a spectrum of physical and mental illness around Long Covid with likelihood of a 
neurophysiological basis for some of the effects

Long Covid Leaflet

https://bit.ly/37NyzmE
https://www.gov.uk/government/publications/covid-19-long-term-health-effects/covid-19-long-term-health-effects
https://zerocovidalliance.org/long-covid


LONG COVID IN ADULTS

Why do some adults get Long Covid? 

How do we treat Long Covid?

How long does Long Covid last? 

Will Long Covid fully resolve?

UNKNOWN
"The risk of severe consequences from long COVID are very significant to young people" 

Health Secretary, Matt Hancock.                                             Click image to watch.

Office For National Statistics 
% reporting any symptom at 12 weeks

UK 26 April 2020 - 6 March 
2021

12%         17-24
18%         25-34
16%         35-49
16%         50-69

https://twitter.com/BBCr4today/status/1380065390114574342?s=20


Think

LONG COVID
Top Ten

Long Covid is a multisystemic condition that affects the whole body.

Images are for illustration purposes only

https://bit.ly/3b3wy8g 

Headaches

Chest Pain

Gastrointestinal 
Issues 

Nausea

Mood Changes

Dizziness

Rashes

Sore Throat

Fatigue

Joint Pain

LONG COVID SYMPTOMS IN CHILDREN
Some children may have a period of apparent recovery between infection and Long Covid symptoms.

Symptoms often come and go, they also vary in intensity. They may come in clusters or individually.

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

At 12 weeks - % reporting any symptom (UK 26 April 2020 - 6 March 2021)
Age 2-11 7% Age 12-16 8%
At 5 weeks - Â  % reporting any symptom (UK 26 April 2020 - 6 March 2021)
Age 2-11 13% Age 12-16 15%

https://bit.ly/3b3wy8g


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

Research into Long Covid will take time, full understanding may take years. Please see our website for evidence of 

Long Covid in Children.

Whilst supporting the families that have joined Long Covid Kids we have 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.  Our 

pre-print publication of the 2nd survey can be found here.

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 they 
are better, & then relapse 
again, so far the longest 

period of wellness before 
relapse is  6mths.

http://bit.ly/3svMhm8
https://bit.ly/3rPFpQR


CHILDREN ARE LIVING WITH LONG COVID AROUND THE GLOBE

http://bit.ly/3b3DEcG

Dec 2020

Feb 2021June 2020

http://bit.ly/3b3DEcG


EXAMPLES OF SYMPTOMS WE SEE IN CHILDREN POST COVID INFECTION 
(NON-EXHAUSTIVE LIST)                     HTTP://BIT.LY/3B4NO1D

http://bit.ly/3b4nO1D


LONG COVID KIDS RAPID SURVEY ONE

Early indications from LCK rapid survey 2 show that nearly 50% of children have 
relapsing and remitting symptoms.  

This data was collated from a small data set from LCK Survey One. The full data set will be 
published shortly.

Long Covid affects children of all ages, not just secondary aged children.

Initial COVID-19 infection can be very mild yet a child can go on to develop symptoms which 
often fluctuate in nature and range. 

 Presentation can be delayed until several weeks after infection.



LONG COVID CLINICAL REVIEW BASED ON RAPID SURVEY TWO

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

health issues like lack of concentration and short memory problems, were particularly frequent and confirm previous observations, suggesting that they may characterize this condition. A better 

comprehension of Long COVID 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% have had periods of apparent recovery and then symptoms have 

returned.

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

afterwards.

https://www.preprints.org/manuscript/202103.0271/v1


LONG COVID EFFECTS ON CHILDREN BASED ON 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. 



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.



LONG COVID KIDS - GRACE 10 YEARS OLD

•June - distorted taste/smell, unable to eat

•July - Parosmia, very low weight

•Sept - chronic faigue, rashes, pains in joints, muscle weakness, bruising, dry eyes/lips.

•Oct - ENT referral, MRI clear. POTS symptoms, nausea.

•Nov - Malar rash, feels hot, unable to regulate temp, hair loss.

•Dec - headaches, overactive bladder, emotional outbursts, feels she wants to die.

•Jan onwards -  OCD, intrusive thoughts, vocal & motor tics, emotionally & physically drained.
•Amoxicillin saw short term improvement, then symptoms returned. Now trying Azithromycin.

Grace feels isolated, school want special measures in place before she is to return 
for the safety of others, as well as her own safety

March 2021 -  Diagnosed with a tic disorder, which will become Tourettes after year of 
onset, and OCD.  

Research - SARS-CoV-2 related Paediatric Acute-onset Neuropsychiatric Syndrome

https://bit.ly/3vSWY3M 

Parents reported a significant prevalence of Neuropsychiatric symptoms among their children with persisting symptoms.

In more detail, several parents reported; Lack of concentration 60.6%, 

Difficulty remembering information 45.9%, Difficulty in doing everyday tasks 40%, Difficulty processing information 32.7%, and Short term memory issues 32.7%.                                               

 http://bit.ly/3rPFpQR

https://bit.ly/3vSWY3M
http://bit.ly/3rPFpQR


LONG COVID KIDS - MANI 12 YEARS OLD

LONG COVID SYMPTOMS

•Itchy skin •Bloodshot itchy eyes •Twitching like being electric shocked •Vivid crazy dreams 

•Low mood/emotional/anxious •Cold hands and feet •Brain fog/zoned out •Bed wetting 

•Hallucinations •Hot itchy blood (his description) •Rashes all over his skin •Increased thirst 

•Skin peeling off hands •Feeling like he was buzzing •New and visible broken veins •Pain in lower right side of tummy 

•Diarrhoea •Bright red cheeks •Severe Headaches •Feeling sick and dizzy 

•Extreme fatigue •Heart pain/chest pain/stomach pain •Weak feeling •Extreme hunger then no appetite

8 MTHS ON
Mani can now walk in the house and 
uses a wheelchair when outside

Inconclusive diagnostics consist of
● ECG
● Chest X-ray
● MRI
● Abdominal  Scan
● Cardiology Referral
● Blood tests

TIME LINE
•Sept 9th - Cold like symptoms, headache, sore throat, 
runny nose, fever, followed by cough and burning chest

•Sept 20th - A& E Breathing difficulties, continuous cough. 
Steroids /Inhaler

•Sept 22nd - All skin peeled of his feet

•Sept 24th - A&E severe pain in arm/legs, unable to move 
head. Bloods, sent home - told psychosomatic

•Sept 27th - Paralysed from neck down, unable to 
walk/talk, severe pain, unable to tolerate clothes. 
Oramorph, unhelpful. Bloods. Physch referral that never 
happened, forced physiotherapy while in pain

•Sept 30th  - Self discharged



GOVERNMENT DATA: ENGLAND CHILDREN’S COVID
HOSPITAL ADMISSIONS AND CASES IN EDUCATIONAL SETTINGS

Children’s COVID hospital admissions in England  rise in line with increases in cases. CDC (USA) notes: “Severe COVID-19 is rare in kids, but recent COVID-NET data show that rates of 

COVID-19-associated hospitalisation in children ages 5-17 have doubled since mid-March. Everyone ages 12 and older should get vaccinated as soon as they can”



GOVERNMENT DATA: ENGLAND
MONTHLY CHILD COVID HOSPITAL ADMISSIONS (Ages 0-17)

There was an almost 20 fold increase in hospital 
admissions between August 2020 and January 

2021.

100 children per week are admitted to hospitals 
with PIMs. At the point of publication it is unclear 
whether PIMs hospital admissions are included 
in the above figures or in addition to them. PHE 

does not hold this information. 

 



GOVERNMENT DATA: ENGLAND
COVID INFECTION IN EDUCATION SETTINGS

Since August 2020
Primary & Secondary Schools have 

had comparable outbreaks 

Primary and nursery school 
outbreaks have now EXCEEDED 

Secondaries

English Primary School children 
do not wear masks and do not 

undergo any testing

Since January 2021
Primary & Nursery Schools have had 

comparable outbreaks 



GOVERNMENT DATA: ENGLAND. SCHOOLS, STAFF & COVID

"Striking chart put together by Deepti Gurdasani based on ONS Covid Prevalence Survey data, 

showing how closely infections track attendance levels in educational settings" 

Dr Nisreen Alwan

The latest evidence surrounding school openings can be found here . Published March 10th 2021

The UK government state: “ We have worked closely with the Department of Health and Social 

Care (DHSC) and PHE to develop this guidance. Based on the recent ONS data, the risks to 

education staff are similar to those for most other occupations”

And yet 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.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00622-X/fulltext
https://www.gov.uk/government/publications/actions-for-schools-during-the-coronavirus-outbreak/schools-coronavirus-covid-19-operational-guidance
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/articles/coronaviruscovid19infectionsinthecommunityinengland/characteristicsofpeopletestingpositiveforcovid19inengland22february2021
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/1april2021


“Until now we have thought of children as 
possible transmitters of disease but as safe 

themselves. 

Should Long Covid – especially the long- term 
impacts on the brain – make us rethink? Should 

it factor into schools policy?”

29th January 2021

Professor Stephen Reicher
Member of Advisory Group to SAGE

COVID INFECTIONS & DEATHS

3 x Higher in Primary School Teaching Assistants than the 
general population.

7 x Higher in Teaching Assistants in Special Schools than the 
general population.

1.9 x Higher in Primary & Secondary Teachers than the general 
population.

570 educational staff died of COVID-19 up until the 28th 

December 2020.

SCHOOL STAFF CHILDREN

Children 2-16 years are more likely to bring the virus into 

their home than adults and more than twice as likely to 

spread the virus to others in their home than adults.

SAGE Documents dated 17th December 2020. 

Published 31st December 2020 

CDC Household Risk Checklist

CDC Back to In Person Learning Checklist

570 outbreaks in educational settings 
(England only)  during  lockdown (4th January 

up until 7th March - before  schools returned to 
full capacity).  Public Health England

Since educational settings returned to all  
there have been an additional 

974 outbreaks up to the 9th May

https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/decision-tool.html#hcr
https://www.cdc.gov/coronavirus/2019-ncov/downloads/community/schools-childcare/back-to-school-decision-checklist.pdf


RESEARCH AND LONG COVID IN CHILDREN (page under construction)

Independent Scientific Advocacy Group (ISAG)

Prof Gabrial Scally (April 2021)

"We do know that this virus is very active in the brain. I am 
very much opposed to any notion that we would willfully let 

children be infected" 

UK

50% of Children with Paediatric Inflammatory Multisystem 
Syndrome Temporally associated with Sars-CoV-2 (PIMS-TS) 
have 'neurological symptoms'.

ITALY

Danilo Buonsenso has released his third research study on 
Long Covid in Children. His first is being cited around the world 
as a solid foundation of early findings. Danilo worked with us 
on our first research paper and is involved in our second.

Research DUE

Watch Here

USA

Elevated biomarker for blood vessel damage found in all 
children with SARS-CoV-2 (medicalxpress.com)

Full article

Evidence of thrombotic microangiopathy in children with 
SARS-CoV-2 across the spectrum of clinical presentations | 
Blood Advances | American Society of Hematology 
(ashpublications.org)

Papers from Russia and Italy

UK

Non-hospitalised children and young people with Long Covid

The CLoCk Study 

Preliminary results are due in 3 months.

We are disappointed that the study does not include children 
under 11 & have raised questions regarding how the 'control 
group' is determined as not having had COVID infection when 
so many children are untested/ were asymptomatic /atypical. 

Research on the effect of COVID infection in children has been severely delayed in the UK due to the narrative that children arent really affected. Further, we don’t have an agreed definition yet, 
so we dont know what we are dealing with

£18.5 million to tackle long COVID through research - GOV.UK (www.gov.uk)

https://www.newschainonline.com/news/50-of-children-with-inflammatory-syndrome-after-covid-have-neurological-signs-148921
https://www.newschainonline.com/news/50-of-children-with-inflammatory-syndrome-after-covid-have-neurological-signs-148921
https://www.newschainonline.com/news/50-of-children-with-inflammatory-syndrome-after-covid-have-neurological-signs-148921
https://onlinelibrary.wiley.com/doi/epdf/10.1111/apa.15870?fbclid=IwAR18IdjjalMjtePJHp2_CW-ls8T12Fv2DVajMpT4QGlan55NYwJgdGGxRhs
https://twitter.com/ISAGCOVID19/status/1382700486768406538?s=20
https://medicalxpress.com/news/2020-12-elevated-biomarker-blood-vessel-children.html
https://medicalxpress.com/news/2020-12-elevated-biomarker-blood-vessel-children.html
https://ashpublications.org/bloodadvances/article/4/23/6051/474421/Evidence-of-thrombotic-microangiopathy-in-children
https://ashpublications.org/bloodadvances/article/4/23/6051/474421/Evidence-of-thrombotic-microangiopathy-in-children
https://ashpublications.org/bloodadvances/article/4/23/6051/474421/Evidence-of-thrombotic-microangiopathy-in-children
https://ashpublications.org/bloodadvances/article/4/23/6051/474421/Evidence-of-thrombotic-microangiopathy-in-children
https://www.ukri.org/news/18-5-million-to-tackle-long-covid-in-the-community/
https://www.ukri.org/news/18-5-million-to-tackle-long-covid-in-the-community/
https://www.ukri.org/news/18-5-million-to-tackle-long-covid-in-the-community/
https://www.ukri.org/news/18-5-million-to-tackle-long-covid-in-the-community/
https://www.ukri.org/news/18-5-million-to-tackle-long-covid-in-the-community/
https://www.gov.uk/government/news/185-million-to-tackle-long-covid-through-research


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 Multisystem Inflammatory Syndrome (PIMS-TS or PIMS for short) is also referred to as MIS-C. It is said to be a ‘rare’ complication of COVID-19 infection

We need LOW community transmission. 

From The Lancet

"The strong association between SARS-CoV-2 infection and PIMS-TS emphasizes the importance 

of maintaining low community infection rates to reduce the risk of this rare but severe complication 

in children and adolescents. 

Close follow-up will be important to monitor long-term complications in children with PIMS-TS.”

Funding: PHE

http://bit.ly/3uwAaHo
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3771324&fbclid=IwAR1FuQI2BbB7G0asZriM3KFYGIB5JT8VLZF8hzqX8bGpKEtSRQXum4p16eM


HOW TO #MAKESCHOOLSSAFE

#LCKAirCare
The transmission of the virus through contaminated surfaces is now thought to be "minimal"       SKY 
NEWS 15th APRIL

WE CARE ABOUT THE AIR KIDS BREATHE

The only way we know how to avoid Long Covid, is to avoid COVID infection.

COVID spreads via aerosol transmission so we need to avoid rebreathing  the expelled air others that 
could contain the virus.

Measuring  the quality of the air we breathe is an easy way to monitor how fresh it is.

All schools need CO2 monitors. See the ventilation slides from page 38  for evidence based information.

https://www.crowdfunder.co.uk/long-covid-kids-lckaircare
https://news.sky.com/story/covid-19-cleaning-the-air-in-offices-school-and-hospitals-key-to-fighting-coronavirus-in-future-12275752
https://news.sky.com/story/covid-19-cleaning-the-air-in-offices-school-and-hospitals-key-to-fighting-coronavirus-in-future-12275752
http://www.youtube.com/watch?v=fKe74PrpPC4


The only way to protect our children from COVID harm is to prevent them from getting COVID in the first place

LCK believes that children should not be discriminated against

Children deserve to be and MUST be entitled to the same safety and mitigation measures as deemed necessary in the rest of society.

Where children are unable to breathe fresh air (objectively measured) LCK agree with the countries listed in our awareness pack:

Masks have their place

Maria Van Kerkhove Infectious Disease Epidemiologist; COVID-19 Technical Lead at The World Health Organisation said:

"It isn’t vaccines vs public health measures It’s “vaccines AND… that will end this pandemic” including masks

 Click link to watch

 Children have stepped up brilliantly.

MASKS

France from 6+  US (most states) 5+  Germany 7+  South Africa 6+

 Greece 6+  Spain 6+  Italy 6+  Thailand 6+

Argentina 6+  Poland 6+  Dubai 6+  Singapore 6+

 South Korea 6+  Austria 11+  NL secondary Northern Ireland 11+ 

 Switzerland primary and secondary Mexico 

Current Global Mask Use and Age Ranges

https://twitter.com/LongCovidKids/status/1380886799782928392?s=20


 BARRIERS TO TESTING CHILDREN                   BARRIERS TO RESEARCH IN CHILDREN

During the early part of 2020 up to and including September and October, neither 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

● No government campaign to help parents and carers identify COVID-19  
in children. Many cases unidentified, tested, or recorded. 

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

● Children are commonly asymptomatic or atypical and therefore 
unrecorded in government data. 

● Young children are difficult to test - swab size, discomfort, fear.
● Inexperienced and unqualified parents who administer tests which can 

produce inconclusive results.  
● 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?

● High prevalence of asymptomatic infection in children
● Lower secondary attack rates in children compared to adults have been 

observed in household contact studies, but there is evidence this may 
reflect lower testing in children and reduced exposure, rather than a 
genuine difference in biological susceptibility 

● Pediatric cases may also be detectable for a shorter period of time than 
adult cases

● Ethical considerations

https://bit.ly/3xT22XL
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Deepti Gurdasani Epidemiology Fact Check
https://www.youtube.com/watch?v=vAEPTII_r2c

Rationing begins for coronavirus tests but children not on priority 
list
https://www.lbc.co.uk/news/uk/coronavirus-tests-scandal-cases-outbrea
k-lockdown-second-wave-matt-hancock/

Children and Covid Symptoms
Tim Spector Professor of Genetic Epidemiology Kings College London 
https://covid.joinzoe.com/post/back-to-school

Covid Guidelines USA
Centre for Disease Control and Prevention
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/children/sy
mptoms.html

Page 10

The prevalence of Long Covid symptoms and COVID-19 
complications – Office for National Statistics
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocial
care/healthandlifeexpectancies/adhocs/12788updatedestimatesofthepre
valenceoflongcovidsymptoms

Defining Long Covid, British Medical Journal 
https://www.bmj.com/content/370/bmj.m3489

National Institute of Clinical Excellence Guidelines for Long Covid 
https://www.nice.org.uk/guidance/ng188

 COVID-19: long-term health effects - GOV.UK (www.gov.uk)

APPENDICES
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CLINICAL CHARACTERISTICS , ACTIVITY LEVELS AND MENTAL 
HEALTH PROBLEMS IN CHILDREN WITH LONG COVID - Danilo 
Buonsenso, Ferran Espuny Pujol, Daniel Munblit et al.  

https://www.preprints.org/manuscript/202103.0271/v1

Page 20/21

Graph

How to find data regarding children’s COVID-19 hospital admissions

https://coronavirus.data.gov.uk/details/download

Under area, type Nation

Under area name, type England

Under metrics, type cumulative admissions by age

Data Release date, choose latest or archived

CSV format, download data, open

You’ll see the spreadsheet with all ages and date admitted. LCK 
separate out the 0-5 and 6-17 age ranges

Page 22 Pie Chart

PHE Influenza Surveillance graphs 22 April 2021 
(publishing.service.gov.uk) Page 16. compare with table week 3 page 
15

https://www.youtube.com/watch?v=vAEPTII_r2c
https://www.lbc.co.uk/news/uk/coronavirus-tests-scandal-cases-outbreak-lockdown-second-wave-matt-hancock/
https://www.lbc.co.uk/news/uk/coronavirus-tests-scandal-cases-outbreak-lockdown-second-wave-matt-hancock/
https://covid.joinzoe.com/post/back-to-school
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/children/symptoms.html
https://www.cdc.gov/coronavirus/2019-ncov/daily-life-coping/children/symptoms.html
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/adhocs/12788updatedestimatesoftheprevalenceoflongcovidsymptoms
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/adhocs/12788updatedestimatesoftheprevalenceoflongcovidsymptoms
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/healthandlifeexpectancies/adhocs/12788updatedestimatesoftheprevalenceoflongcovidsymptoms
https://www.bmj.com/content/370/bmj.m3489
https://www.nice.org.uk/guidance/ng188
https://www.gov.uk/government/publications/covid-19-long-term-health-effects/covid-19-long-term-health-effects
https://sciprofiles.com/profile/1318447
https://sciprofiles.com/profile/1318447
https://sciprofiles.com/profile/author/UGhaTGtRYlhCa3hUTk5CbFRVdjBLeVhxekNodFY3OVJxaXFUc3lHYmVBcz0=
https://sciprofiles.com/profile/200521
https://www.preprints.org/manuscript/202103.0271/v1
https://coronavirus.data.gov.uk/details/download
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/979629/Weekly_COVID-19_and_Influenza_Surveillance_Graphs_w16.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/979629/Weekly_COVID-19_and_Influenza_Surveillance_Graphs_w16.pdf
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100 children a week hospitalised with rare 
post Covid disease

https://www.theguardian.com/world/2021/feb/0
5/up-to-100-uk-children-a-week-hospitalised-wi
th-rare-post-covid-disease

Page 27

Children and Face Masks Published 2nd 
March Assessment of Respiratory Function in 
Infants and Young Children Wearing Face 
Masks During the COVID-19 Pandemic | 
Paediatrics | JAMA Network Open | JAMA 
Network

Page 21

School Reopening Published 10th March 
School reopening without robust COVID-19 
mitigation risks accelerating the pandemic - 
The Lancet

Page 24

Fact check are school staff at greater risk 
from COVID-19

https://schoolsweek.co.uk/fact-check-are-schoo
l-staff-at-greater-risk-from-covid-19/

Outbreaks

Cumulative number of confirmed COVID-19 
clusters or outbreaks by type of educational 
setting and PHE centre since week 36, 
England

Figure calculated from the sum of 
outbreaks each week

https://www.gov.uk/government/statistics/natio
nal-flu-and-covid-19-surveillance-reports

 

https://www.theguardian.com/world/2021/feb/05/up-to-100-uk-children-a-week-hospitalised-with-rare-post-covid-disease
https://www.theguardian.com/world/2021/feb/05/up-to-100-uk-children-a-week-hospitalised-with-rare-post-covid-disease
https://www.theguardian.com/world/2021/feb/05/up-to-100-uk-children-a-week-hospitalised-with-rare-post-covid-disease
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2776928
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2776928
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2776928
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2776928
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2776928
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2821%2900622-X/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2821%2900622-X/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736%2821%2900622-X/fulltext
https://schoolsweek.co.uk/fact-check-are-school-staff-at-greater-risk-from-covid-19/
https://schoolsweek.co.uk/fact-check-are-school-staff-at-greater-risk-from-covid-19/
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports
https://www.gov.uk/government/statistics/national-flu-and-covid-19-surveillance-reports
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Evelina Hospital PIMS advice page

http://bit.ly/3uwAaHo

Paediatric Multisystem Inflammatory 
Syndrome Temporally Associated with 
SARS-CoV-2 (PIMS-TS): Prospective, 
National Surveillance, UK and Ireland, 
2020

https://papers.ssrn.com/sol3/papers.cfm?a
bstract_id=3771324&fbclid=IwAR1FuQI2B
bB7G0asZriM3KFYGIB5JT8VLZF8hzqX8b
GpKEtSRQXum4p16eM

Page 24

Educational Staff Deaths

 
https://www.ons.gov.uk/peoplepopulationandcommu
nity/healthandsocialcare/casuesofdeaths/datasets/co
ronaviruscovid19relateddeathsbyoccupationengland
andwales

Higher education teaching professionals 39 deaths
Further education teaching professionals 48 deaths
Secondary education teaching professionals 148 
deaths
Primary and nursery education teaching 
professionals 85 deaths
Special needs education teaching professionals 14 
deaths
Senior professionals of educational establishments 
40 deaths
Education advisers and school inspectors 9 deaths
Teaching and other educational professionals n.e.c. 
35 deaths
Nursery nurses and assistants 20 deaths
Childminders and related occupations 36 deaths
Playworkers 4 deaths
Teaching assistants 74 death
Educational support assistants 18 deaths

Page 24

Scientific Advisory Group for Emergencies. 
Children’s task and finish group: update to 4th 
November 2020 Paper on Children, Schools and 
Transmission 17th December

https://assets.publishing.service.gov.uk/government/
uploads/system/uploads/attachment_data/file/94861
7/s0998-tfc-update-to-4-november-2020-paper-on-ch
ildren-schools-transmission.pdf

Analysis shows that children and young people are 
more likely to bring the virus into the household than 
those aged 17+. They are also less likely to catch the 
virus within the household. This is consistent with 
previous analysis of household transmission (14 
October).

External exposure shows how likely someone is to 
be the first case in their household. Young people 
(aged 2-16) are much more likely than those aged 
17+ to be the first case in their household. In 
particular, those aged 12 to 16 are nearly 7 times as 
likely to be the first case in their household, 
compared to those 17+.  

Transmissibility shows how likely someone is to 
pass the virus on within the household, if they are the 
first positive case. The analysis shows that 2 –16 
year olds are more than twice as likely to pass on the 
virus within their household compared to people 
aged 17+

Susceptibility shows how likely someone is to catch 
the virus, if someone else in their household has 
brought it in. Children aged 16 or under are less 
likely to get the virus from someone within their 
household compared to people aged 17+.

http://bit.ly/3uwAaHo
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3771324&fbclid=IwAR1FuQI2BbB7G0asZriM3KFYGIB5JT8VLZF8hzqX8bGpKEtSRQXum4p16eM
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3771324&fbclid=IwAR1FuQI2BbB7G0asZriM3KFYGIB5JT8VLZF8hzqX8bGpKEtSRQXum4p16eM
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3771324&fbclid=IwAR1FuQI2BbB7G0asZriM3KFYGIB5JT8VLZF8hzqX8bGpKEtSRQXum4p16eM
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3771324&fbclid=IwAR1FuQI2BbB7G0asZriM3KFYGIB5JT8VLZF8hzqX8bGpKEtSRQXum4p16eM
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/casuesofdeaths/datasets/coronaviruscovid19relateddeathsbyoccupationenglandandwales
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/casuesofdeaths/datasets/coronaviruscovid19relateddeathsbyoccupationenglandandwales
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/casuesofdeaths/datasets/coronaviruscovid19relateddeathsbyoccupationenglandandwales
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/casuesofdeaths/datasets/coronaviruscovid19relateddeathsbyoccupationenglandandwales
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/948617/s0998-tfc-update-to-4-november-2020-paper-on-children-schools-transmission.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/948617/s0998-tfc-update-to-4-november-2020-paper-on-children-schools-transmission.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/948617/s0998-tfc-update-to-4-november-2020-paper-on-children-schools-transmission.pdf
https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/948617/s0998-tfc-update-to-4-november-2020-paper-on-children-schools-transmission.pdf


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 

The contents of this pack is to give the reader awareness of how COVID-19 can affect children. By viewing any material or using the information included 
you agree that it is for support purposes and will not hold any body responsible for loss of damages resulting from the content, which has been provided to 

increase awareness.

Long Covid Kids always recommends seeking appropriate professional assistance, and medical support.



Ventilation to Reduce the Risk of COVID-19 Aerosol Transmission 39

History Lesson – Spanish Flu - 1918

“Fresh Air is the bomb Washington is firing at the flu. “Get the air!” is the health dept’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”

J.Graham

DATE: 30 April 2021

Majority of images have hyperlinks to 
additional information (e.g. videos, 
documents, websites etc)

https://covid19.who.int
https://covid19.who.int
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   1. COVID-19 – Aerosol / Airborne Transmission 41

Transmission of Respiratory Diseases

Transmission Routes Educational Videos (4 mins + 1 min) Droplet vs. Aerosols vs. Surfaces (45 min video in Appendix) 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).

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

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 new UK 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 new UK 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 
Appendices and also HERE

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

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.nature.com/articles/s41579-021-00535-6
https://www.nature.com/articles/s41579-021-00535-6
https://www.youtube.com/watch?app=desktop&v=2gIdEITYEMo


   1. COVID-19 – Aerosol / Airborne Transmission 42

Overwhelming Global Evidence, SARS-CoV-2 is airborne – PHE, SAGE, WHO, CDC, BMJ, Schools Guidance (ScotGov & DfE)*   –   *refer to Appendices

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 CO

2 
production also increases at the same time.
Scientists say monitoring CO2 can make indoor spaces safer amid pandemic 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 Aerosol Transmission

https://www.10news.com/open/scientists-say-monitoring-co2-can-make-indoor-spaces-safer-amid-pandemic
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.youtube.com/watch?app=desktop&v=0cIAHksqZ8s


   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 SARSCoV-2 by aerosols, between people who share the same indoor space

UK School Ventilation (#LongCovidKids) – video Benefits for Staff & Students Importance of Ventilation in Schools - video 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’
• Ventilation can reduce risk of CV-19 by 50 to 70% (Time 1:50) – SAGE-EMG – C.Noakes
• Return to school is welcome, but we must minimise shared air – BMJ article HERE

Classroom/Dining-hall/Staffroom – video Ventilation in Classroom - video BBC - Fresh air ‘key to safer classrooms’

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://www.bbc.co.uk/sounds/play/m000rcnl
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://vimeo.com/519693224
https://vimeo.com/519693224
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://aranet.com/video-how-air-quality-measurements-can-stop-the-spread-of-covid-19/
https://www.youtube.com/watch?v=fKe74PrpPC4
https://www.youtube.com/watch?v=fKe74PrpPC4
https://www.youtube.com/watch?v=fKe74PrpPC4


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

Leverage 4 Key Pillars:* SAGE-EMG/RAMP BB101 Ventilation & Thermal Comfort / BESA CIBSE/HSE/ PHE REHVA Add’l Resources* - *Appendices

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 a flow rate of 8-10 litres/second/person based on design occupancy”. WHO recommend 6 Air Changes / Hour (ACH).

2. Options for improving ventilation: Natural ventilation - e.g. windows/doors (not fire doors), mechanical systems (HVAC) and air-filtration (HEPA)
3. Consider air-filtration (HEPA) units 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-filtration slides in Appendices (includes case studies from schools in USA and UK-London)
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 in Appendices

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 (B.1.1.7) - 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 < 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 (e.g. children for classrooms)
4. Any actions to improve ventilation should not compromise other aspects of safety and security (for example, avoid propping open fire doors)
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% RH 60% RH

Ventilation Rates* l/s/p ACH

• Guidance (4 Pillars, WHO/Other) 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. National Education Union Step-by-step guide for Reps COVID-19 Risk Assessment (It is LAW !!!) – video, guidance and safety checklist HERE and further materials on ventilation and temperature 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

44

Note 1 : For non-UK Schools, above can be used as a guide. For detail refer to country specific guidance (e.g. US Schools – refer to CDC + Healthy Buildings guidance in appendix #4.3 and air-filtration in #4.15) 

https://www.youtube.com/watch?app=desktop&v=XJC1f7F4qtc&feature=youtu.be
https://www.nature.com/articles/d41586-021-00810-9
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.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://www.condair.com/humidifiernews/blog-overview/what-should-the-humidity-be-in-a-classroom-and-why
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://neu.org.uk/advice/coronavirus-ventilation-and-temperature
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


   3. Airborne and Ventilation News and Articles 45

Overview of Airborne and Ventilation News and Articles

Indoor dining halls can be high risk if indoor space is crowded and poorly ventilated Schools / Workplaces / Aerosol Transmission

Schools
• Govt backs ‘good ventilation’ in schools – clear standards & laws required to ensure effective systems are in place (page 22) – link HERE
• Ventilation – vaccines are not enough. Need all mitigation measures of the Swiss Cheese Model of pandemic defence – BBC link HERE
• Aerosol Generation from Different Wind Instruments – link HERE

Workplaces
• How CO2 sensors might help us return to “normal” - Indoor Dining, Bars, Transport, Shops – HERE
• ASHRAE Epidemic Task Force declares ‘unequivocally’ that #COVIDisAirborne – link HERE
• Bar openings triggers COVID outbreak that forced Illinois school to close– link HERE
• Gym Outbreak – one of Canada’s largest COVID-19 superspreading events – link HERE

Aerosol Transmission
• CDC has finally acknowledged that CV-19 is overwhelmingly spread through the air, not via surfaces – The Atlantic article HERE
• COVID-19 has redefined airborne transmission – British Medical Journal (BMJ) article HERE
• Ten scientific reasons in support of airborne transmission of SARS-CoV-2 – Lancet article HERE
• Indoor Air Changes and Potential Implications for SARS-CoV-2 Transmission – JAMA insights article HERE
• The ‘Outdated’ social-distancing stickers, one-way systems and desk-dividing screens are futile – article HERE

School Case Study – CO2 sensors How Taiwan kept kids safe at school Travelling Safely on School Bus Effects of Indoor air quality (IAQ) on children and young people – 28 Jan 2020  – link HERE

• Act Fast – dated 28 Mar 2020
• Pandemic Education – Contagion 

movie exerts (Matt Damon)
• Open Windows and masks
• Strong Border Controls + TestTT

Keep Kids and Drivers ‘Safe’
• Ventilation – open windows
• Masks – children and driver
• Less occupancy - Social Distancing
• Regular Cleaning

• Children in UK spend more of their lives indoors, and the health impact of the air withing 
homes and schools must be taken seriously

• Report is based on a systematic review of the science of indoor pollution, and conversations 
with children, young people and families

• Recommendations for Government and local authorities, and provide guidance for families

https://www.hvnplus.co.uk/digital-edition/marchs-digital-edition-of-hv-news-is-now-online-2/
https://www.bbc.co.uk/news/resources/idt-40ac92b1-1750-4e86-9936-2cda6b0acb3f
https://www.medrxiv.org/content/10.1101/2020.08.03.20167833v1.full
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.ashrae.org/about/news/2021/ashrae-epidemic-task-force-releases-updated-airborne-transmission-guidance
https://www.bnd.com/news/coronavirus/article250445421.html
https://www.cbc.ca/news/health/superspreading-event-canada-megagym-quebec-1.5985744
https://www.theatlantic.com/ideas/archive/2021/04/end-hygiene-theater/618576/
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.thelancet.com/journals/lancet/article/PIIS0140-6736(21)00869-2/fulltext
https://jamanetwork.com/journals/jama/fullarticle/2779062
https://www.dailymail.co.uk/health/article-9433089/Out-dated-social-distancing-measures-not-protect-Covid-19.html
https://www.rcpch.ac.uk/resources/inside-story-health-effects-indoor-air-quality-children-young-people#downloadBox
https://www.sciencedirect.com/science/article/pii/S0360132321001955?via%3Dihub#appsec4
https://www.youtube.com/watch?v=wmK9Bt1xcnY
https://www.youtube.com/watch?v=cPZROqsZsxE
https://aranet.com/case-study-aranet4-helps-to-mitigate-covid-19-risks-in-a-school-in-milan/
https://www.rcpch.ac.uk/resources/inside-story-health-effects-indoor-air-quality-children-young-people#downloadBox
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
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Carbon Dioxide (CO2) – Non-Dispersive Infra-Red 
(NDIR) individual sensors available from circa £90 
to £250+ dependent on sensor and vendor – 
(refer to Appendices) 

https://www.youtube.com/watch?v=epq5K4bN8eI


   4.1 COVID-19 – Aerosol / Airborne Transmission - Evidence 47

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 CDC / BMJ / Science articles Aerosols from defective sanitary plumbing

https://drive.google.com/file/d/1sao_SOF3p6_QkPQHBZxXUfNgOijYUWdW/view
https://www.journalofhospitalinfection.com/article/S0195-6701(21)00007-4/fulltext
https://www.bmj.com/content/370/bmj.m3206?utm_source=twitter&utm_medium=social&utm_term=hootsuite&utm_content=sme&utm_campaign=usage
https://www.bmj.com/content/370/bmj.m3206?utm_source=twitter&utm_medium=social&utm_term=hootsuite&utm_content=sme&utm_campaign=usage
https://science.sciencemag.org/content/370/6514/303.2
https://science.sciencemag.org/content/370/6514/303.2
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.theguardian.com/commentisfree/2020/oct/28/understanding-aerosol-transmission-key-controlling-coronavirus-wash-hands?CMP=share_btn_tw
https://www.theguardian.com/commentisfree/2020/oct/28/understanding-aerosol-transmission-key-controlling-coronavirus-wash-hands?CMP=share_btn_tw
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.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.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.gov.uk/government/publications/actions-for-schools-during-the-coronavirus-outbreak/schools-coronavirus-covid-19-operational-guidance
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
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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


   4.3 Ventilation (UK Schools) – Ventilation Guidance: 4 Key Pillars + Additional Resources

Ventilation Guidance from the following 4 Key Pillars and additional resources

SAGE-EMG et al and Royal Society (RAMP) BB101: Ventilation, Thermal Comfort & Tools / BESA CIBSE / HSE / PHE REHVA

BESA – Building Engineering Services Association
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Additional Ventilation Resources

WHO School Guidance Scotland School Premises Regs Hazard Campaign Lancet                  L.Morawska et al US - CDC Healthy Buildings for Health – US Schools

England

Ventilation 
procedures to 

minimise 
airborne viruses 

at schools

https://www.thebesa.com/covid19/
https://arxiv.org/pdf/2009.12781.pdf
https://arxiv.org/pdf/2009.12781.pdf
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.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.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance
https://www.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance
https://www.cibse.org/coronavirus-covid-19/emerging-from-lockdown
https://www.cibse.org/coronavirus-covid-19/emerging-from-lockdown
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/building-bulletin-101-ventilation-for-school-buildings
https://www.gov.uk/government/publications/building-bulletin-101-ventilation-for-school-buildings
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.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance
https://www.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance
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.gov.uk/government/publications/actions-for-schools-during-the-coronavirus-outbreak/schools-coronavirus-covid-19-operational-guidance
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://www.legislation.gov.uk/uksi?title=School%20Premises%20%28General%20Requirements%20and%20Standards%29%20%28Scotland%29%20Regulations
https://www.legislation.gov.uk/uksi?title=School%20Premises%20%28General%20Requirements%20and%20Standards%29%20%28Scotland%29%20Regulations
http://www.hazardscampaign.org.uk/blog/managing-ventilation-as-a-covid-safety-measure-webinar-recording-and-resources
http://www.hazardscampaign.org.uk/blog/managing-ventilation-as-a-covid-safety-measure-webinar-recording-and-resources
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.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance
https://www.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance


   4.4 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 Infra-Red (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.

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-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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Overview of Airborne and Ventilation News and Articles

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

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://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://www.vision-co2monitor.co.uk/
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
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Leading UK manufacturer and global supplier:  Local Authorities, Schools, Universities, Offices, Public Buildings, Workplaces and Homes

Portable or Wall Mounted

BBC News clip - UK school installs Vision CO2 
monitors with help from Long Covid Kids

https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.youtube.com/watch?app=desktop&v=fKe74PrpPC4
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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
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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/


   4.9 Carbon Dioxide (CO2) – AirQ 55

Global Distribution to Canada, USA, Japan, Australia, Europe and UK – AirQ Touch ideal for classrooms

Portable AirQ Touch and AirQ Professional News and Research Articles

• AirQ Touch (ideal for classrooms)
• Use discount code “Essential2021” for 15% off
• CTV News – Indoor Air Quality – link HERE

https://toronto.ctvnews.ca/poor-air-quality-in-toronto-schools-could-impair-learning-environment-1.2219342
https://www.airq.ca/pages/about-airq
https://www.airq.ca/pages/about-airq
https://www.youtube.com/watch?v=ByMnsvDw7rk
https://www.airq.ca/
https://www.airq.ca/pages/about-airq
https://www.airq.ca/pages/about-airq
https://www.airq.ca/blogs/news/air-quality-monitoring-in-schools-is-a-long-term-investment
https://www.airq.ca/blogs/news/air-quality-monitoring-in-schools-is-a-long-term-investment
https://toronto.ctvnews.ca/poor-air-quality-in-toronto-schools-could-impair-learning-environment-1.2219342
https://www.longcovidkids.org/
https://www.longcovidkids.org/
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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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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 Healthy Schools - good indoor air improves productivity, reduces sick leave and decreases airborne disease transmission

https://www.airthings.com/en-gb/view-plus
https://www.airthings.com/en-gb/business/wave-plus-for-business
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
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TAPAS - Tackling Air Pollution at School

TAPAS Kick-Off Meeting with Department for Education (England) et al HERE Monitoring Indoor Air Quality in 20 Schools (London and rural areas) - Video link HERE and slides HERE

1. Richard Daniels - DfE (England)

1. Measuring
● Carbon Dioxide (CO2) - 500ppm to over 3,000ppm
● Air Change Rates (air changes per hour (ACH))
● Particulate Matter PM

2.5
● Nitrogen Dioxide NO

2
● Volatile Organic Compounds VOCS - Top 5: Limonene,

            Acetaldehyde, Formaldehyde, D5, Ethanol

https://tapasnetwork.co.uk/resources
https://tapasnetwork.co.uk/resources
https://img1.wsimg.com/blobby/go/dc56fe44-c119-4113-8481-5aa6cecbd050/downloads/March%2011%20Doug%20Booker%20-%20IAQ%20in%20UK%20schools.pdf?ver=1616686986258
https://tapasnetwork.co.uk/resources
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Mitsubishi Electric and BESA Group

Children are the most vulnerable to poor air quality, exposure can have a life-long impact on a child’s health and development

http://library.mitsubishielectric.co.uk/pdf/book/Indoor_Air_Quality_for_Schools_Infographic#page-1
http://library.mitsubishielectric.co.uk/pdf/book/Indoor_Air_Quality_for_Schools_Infographic#page-1
https://www.youtube.com/watch?v=ErxtpjLPHQ8
https://www.youtube.com/watch?v=ErxtpjLPHQ8
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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
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Air-Filtration Units – to remove bacteria and viruses 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). Beware of false marketing – “HEPASilent” filters may not necessary be HEPA filters.

2. Harvard-CU Boulder Portable Air Cleaner Calculator** includes air-filtration examples for classrooms (NOT endorsements)
3. Testing mobile air purifiers in a school classroom: Reducing the airborne transmission risk for SARS-CoV-2. In times when classes were conducted with windows and 

door closed, the aerosol concentration was reduced by more than 90% within less than 30 min when running the purifiers (air exchange rate 5.5 ACH)
4. Navigating Air Purification Technologies during COVID – video (57 mins) HERE

Air Filtration Articles Healthy Buildings – Schools for Health Harvard-CU Boulder Tools

                                                                     * Austin Air Systems Canada

**Includes air-filtration examples for classrooms

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

Short video - 2mins

https://www.youtube.com/watch?v=9p6n2GSTze0
https://www.bostonglobe.com/2020/08/19/nation/experts-say-some-classrooms-may-need-an-air-purifier-offer-advice-sizing/
https://www.bostonglobe.com/2020/08/19/nation/experts-say-some-classrooms-may-need-an-air-purifier-offer-advice-sizing/
https://theconversation.com/how-to-use-ventilation-and-air-filtration-to-prevent-the-spread-of-coronavirus-indoors-143732
https://theconversation.com/how-to-use-ventilation-and-air-filtration-to-prevent-the-spread-of-coronavirus-indoors-143732
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://docs.google.com/document/d/1fB5pysccOHvxphpTmCG_TGdytavMmc1cUumn8m0pwzo/edit
https://docs.google.com/document/d/1fB5pysccOHvxphpTmCG_TGdytavMmc1cUumn8m0pwzo/edit
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.tandfonline.com/doi/full/10.1080/02786826.2021.1877257
https://www.tandfonline.com/doi/full/10.1080/02786826.2021.1877257
https://www.youtube.com/watch?v=c_ZwP8JZhx0
https://www.texairfilters.com/a-variation-on-the-box-fan-with-merv-13-filter-air-cleaner/
https://www.texairfilters.com/a-variation-on-the-box-fan-with-merv-13-filter-air-cleaner/
https://medium.com/open-letter-to-address-the-use-of-electronic-air/no-to-ionizers-plasma-uvpco-bc1570b2fb9b
https://medium.com/open-letter-to-address-the-use-of-electronic-air/no-to-ionizers-plasma-uvpco-bc1570b2fb9b
https://www.youtube.com/watch?v=aw7fUMhNov8&t=2s
https://www.austinair.ca/pages/for-schools
https://www.austinair.ca/pages/for-schools


   4.16 Air-Filtration – SAGE-EMG Analysis, UK Case Studies (London Schools), UK Companies 62

Air-Filtration Units – to remove bacteria and viruses from the indoor air

Summary - UK Research (Classrooms)

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. Guidance below from SAGE-EMG report (04 Nov 2020). Beware of false marketing – “HEPASilent” filters may not necessary be HEPA filters. 
3. Two Case Studies (UK – London Schools) below. Avoid air-purifiers that produce by-products, such as ozone
4. List of UK Air-Filtration Companies (NOT endorsements). Tip: refer to UK Case studies and USA Harvard-CU classroom examples as a guide for suitable UK air-filtration units for schools
5. Please Note: Air-filtration business is NOT regulated in the UK
6. CEO Better Indoors lobbying UK Parliament to raise awareness of the role that active air treatments must play in tackling COVID-19. hvnplus Feb 2021 Issue page20 HERE
7. REHVA criteria for room air cleaners for particulate matter – download from REHVA website HERE – CADR, Noise, Energy Efficiency, Placement, Generation of pollutants, Operation, S&M

1. Mobile AIR Purifiers
2. Box Fan Air Cleaners

SAGE-EMG: Potential application of air cleaning devices and personal decontamination to manage transmission of COVID-19. 4 November 2021 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 the application of air cleaning devices including emissions that could cause health effects, noise, changes in temperature and drafts.
5. To use air cleaning devices effectively, urgent action is therefore needed to support industry and consumers in ensuring they are selecting and using devices safely and effectively
6. Table 2 (page 10): performance of two commercial air cleaning devices with and without HEPA filters
7. Table 3 (page 12): Potential application of air cleaning devices in different scenarios (inc large office / education environment with 20-30 people)

UK Case Studies – London Schools UK Air-Filtration Companies

https://www.hvnplus.co.uk/digital-edition/februarys-digital-edition-of-hv-news-is-now-online/
https://www.rehva.eu/activities/covid-19-guidance/rehva-covid-19-guidance
https://www.medrxiv.org/content/10.1101/2020.10.02.20205633v3
https://www.medrxiv.org/content/10.1101/2021.03.11.21253395v1
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.allergycosmos.co.uk/commercial-air-filtration/
https://www.allergycosmos.co.uk/commercial-air-filtration/
https://www.chrishatton.camden.sch.uk/News/Air-purifiers-in-all-classrooms/
https://www.chrishatton.camden.sch.uk/News/Air-purifiers-in-all-classrooms/
https://www.allergycosmos.co.uk/commercial-air-filtration/blog/air-filtration-for-london-based-primary-school/
https://www.allergycosmos.co.uk/commercial-air-filtration/blog/air-filtration-for-london-based-primary-school/
https://www.philips.co.uk/c-m-ho/air-purifier-and-air-humidifier
https://levoit.com/collections/air-purifiers?handle=air-purifiers&tag%3AFilters+%7C+Collection=tag%3A%22Filters+%7C+Collection%3A+air-purifiers%22
https://levoit.com/collections/air-purifiers?handle=air-purifiers&tag%3AFilters+%7C+Collection=tag%3A%22Filters+%7C+Collection%3A+air-purifiers%22
https://www.homedics.co.uk/air.html
https://www.leitz.com/en-gb/products/wellness/air-purifiers/
https://www.leitz.com/en-gb/products/wellness/air-purifiers/
https://puremate.co.uk/
https://puremate.co.uk/
https://proscenic.com/a8-p0193.html
https://proscenic.com/a8-p0193.html
https://rensair.com/
https://rensair.com/
https://aeramaxpro.com/uk/industries/education/
https://www.airpurifier.co.uk/?gclid=CjwKCAjwlbr8BRA0EiwAnt4MTvdiwhqweQxJ-xjKMt4l_rKUzXPaKoLP1betc-9QHMLXQey_BfDephoCqaAQAvD_BwE
https://www.airlogia.co.uk/
https://www.airlogia.co.uk/
https://www.breathingspace.co.uk/air-purifiers-c1/air-purifiers-c26
https://www.breathingspace.co.uk/air-purifiers-c1/air-purifiers-c26
https://www.blueair.com/gb
https://www.iqair.com/commercial/applications/education
https://www.iqair.com/commercial/applications/education
https://www.iqair.com/
https://www.iqair.com/
https://www.tandfonline.com/doi/full/10.1080/02786826.2021.1877257
https://www.tandfonline.com/doi/full/10.1080/02786826.2021.1877257
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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.nytimes.com/2020/12/05/health/coronavirus-swiss-cheese-infection-mackay.html?smid=tw-share
https://www.nytimes.com/2020/12/05/health/coronavirus-swiss-cheese-infection-mackay.html?smid=tw-share
https://www.japantimes.co.jp/news/2020/12/01/national/sanmitsu-japan-buzzword/
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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 Infra-Red (NDIR) individual sensors available from circa £90 to £250+ dependent on sensor and vendor – (refer to Appendices).

All companies and products listed in the report are for educational purposes only and are NOT endorsements by the author.
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