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ABOUT LONG COVID KIDS O

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

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

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

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

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

Please take a look, it's less than three minutes long.
When we created the film, we were facing a narrative that stated children would not become

unwell due to Coronavirus. Our founders and their children contracted COVID-19 and
became ill at the beginning of the first wave in March 2020. Many remain unwell to this day.

o " R “ N H A P P l l ' Our film was launched on social media and shortly afterwards, other families began to come
forward. This led to us forming a support group.
In addition to our original group we now have groups in Canada and the USA. Each group
provides connection, signposting and peer to peer support for families navigating their

child's diagnosis and recovery pathway.

A Long Covid Kids Paremt Support Group Story

Made by Lottie Brown

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



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

LONG COVID KIDS CHARITY OBJECTIVES JOOL)

Long Covid Kids

Supporting each other.

Education

L —= - = — To raise awareness of Long Covid and
related illnesses in children and young

CHILD FOCUSED GUIDANCE SUPPORT CLINICAL DEFINITION people.
COVID SYMPTOMS PREVENTION SIGNPOSTING RESEARCH _
LONG COVID SYMPTOMS MITIGATION COUNSELLING SUPPORT SERVICES Prevention

T :
AWARENESS AWARENESS RELIEF DIAGNOSIS 0 promote preventative mea_'f.ures to
protect the health and well-being of

CLARITY TRANSPARENCY HONESTY HOPE children and young people.

Progress

To support research, establish suitable
EDUCATION PREVENTION SUPPORT PROGRESS [lilel end support senvicasiier
children and young people living with
Long Covid and related illnesses.

Support

We are fu nd Fa |S| ng To provide advice, support and

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



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

PACK OBJECTIVES. PREVENTION AND MITIGATION IN INDOOR SETTINGS

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

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

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

Awareness of COVID-19’s effects specific to children:

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

COVID-19 Aerosol / Airborne Transmission

e The scientific evidence of aerosol transmission in crowded and poorly ventilated indoor spaces (e.g. classrooms)
to reduce the risk of long-term health implications for teaching staff, children and their carers.

Key Mitigation Measures

e Reduced time indoors, lower occupancy, hand-washing, social distancing and scientific evidence on mask
wearing

Ventilation and ventilation monitoring (CO2 monitors) and air cleaning technologies (HEPA, UVC)

Benefits of improved Indoor Air Quality (IAQ)

International school comparisons - including technology used in other countries to reduce the risk of COVID-19
infection

Health & Safety Executive mitigation measures to reduce the risk for staff & children.

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

LETTER TO HEADTEACHERS FROM OUR FOUNDERS

OPEN

LETTER FROM A TEACHER WITH LONG COVID

OPEN



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

WHAT IS LONG COVID (Post COVID-19 Condition) al

"Post COVID-19 condition occurs in individuals with a history of probable or confirmed SARS-CoV-2 infection, usually 3 months from the onset of
COVID-19 with symptoms that last for at least 2 months and cannot be explained by an alternative diagnosis. Common symptoms include fatigue,
shortness of breath, cognitive dysfunction but also others (see Table 3 and Annex 2) which generally have an impact on everyday functioning. Symptoms
may be new-onset, following initial recovery from an acute COVI-19 episode, or persist from the initial illness. Symptoms may also fluctuate or relapse
over time. A separate definition may be applicable for children" WHO October 2021

Learn more - What is Long Covid

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

A bookiet for people who have signs and symptoms that continue
or develop after acute COVID-19



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

WHAT IS LONG COVID

Heart

m Chest pains

m Myocardial
inflammation

m | Serum troponin

m Palpitations

Brain

m ‘Brain fog’

m Delirium

m Fatigue

m Sleep disturbances

k m Depression/anxiety/PTSD/0CS

Lungs

m Dyspnea
m Chest pain
m Cough

e

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

resulting in significant dysfunction and limitations in a relatively large proportion of sufferers.
The Teachings of Long Covid by Nisreen Alwan.

Pancreas
m Pancreatic injury
® Pancreatitis

Spleen
m | T &Blymphocyte
m Atrophy of lymphoid follicles

Kidney
® Renal implant ‘
m Acute kidney injury

Liver
‘ m Liverinjury
'l 1 Aspartate
aminotransferase
m 1 Alanine aminotransferase

Blood vessels

® Inflammation

m Vessel damage
m Coagulopathy

m Microangiopathy

Gastrointestinal tract
m Diarrhea \.,/

® Nausea s
m Sore throat ==

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

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

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

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

Mental health
anxiety, depression,
sleep problems,
substance abuse

COVID-19: Lasting impact

Even those survivors with mild Cardiovascular
initial cases can have wide- acute coronary
ranging health issues for six disease, heart failure,
months.ormore palpitations, arrythmias

WashU researchers link many “ Respiratory system
diseases with COVID-19, signaling cough, shortness

long-term complications for gi;’g’:‘;th’ low blood
patients and a massive health

burden for years to come.
‘m (. Kidney
acute kidney injury,
chronic kidney disease

‘[ x % Musculoskeletal
l ’ joint pain, muscle 9
& ) weakness

¢ General X

. malaise, fatigue,

I anemia

Nervous system
stroke, headaches,
memory problems,
smell problems

Metabolic/
endocrine

obesity, diabetes,
high cholesterol

Gastrointestinal

constipation,
diarrhea, acid reflux

PO
Skin disorders 8@@)
hair loss, rash

Coagulation
disorders
blood clots

BMJ

Long Covid Kids

supporting each other.

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

https://bit.ly/37NyzmE



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

POSTER - LONG COVID SYMPTOMS IN CHILDREN

If you or your child have had new symptoms for

a month or more and think you might
have had Covid-19, support is available.

After a Coronavirus infection, many people make a full recovery.
For some, the iliness can last longer. This is known as Long Covid.

You can have Long Covid after a mild or even symptom-free initial iliness.
Symptoms can affect any part of the body, can come and go, or new ones
can appear weeks or months later.

* Common Long Covid Symptoms ‘*

ADULTS

* Extreme tiredness * Extreme tiredness

* Shortness of breath * Dizziness
» Chest pain or tightness * Rashes

* Memory or concentration
problems

« Difficulty sleeping

* Brain fog
* Headaches

* Chest pain
» Fast heart rate or

palpitations
* Joint or muscle pain

« Stomach pain or upset
» Sore throat

* Upset stomach or pain * Mood changes

* Changes to smell or taste » Joint or muscle pain

. or swellin
* Headaches or dizziness 9

3 " « Sickness or nausea
* Anxiety or depression

For information and support visit
LongCovid.org or LongCovidKids.org

@i E
EE A 8% coviD

*" SUPPORT

s LONG| [l - 4. Long Covia ics

. &Friends Supporting each other

Seek medical help if you are worried.
Long Covid Support registered company limited by guarantee (England and Wales) 13422248
Long Covid Kids and Friends registered charity (England and Wales) 1196170
© 2021 Long Covid Support © 2021 Long Covid Kids Published: November 2021

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

e There can be more than 200 symptoms

e Symptoms can affect anywhere in the body

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

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

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

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

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

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

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



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

THE STATISTICS - LONG COVID IN CHILDREN

See website for latest graphs and statistics

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

e \aried diagnostic criteria and different ways of counting Long Covid
e Different lengths of follow-up periods

X-rays/scans

e Findings are likely to be conservative due to barriers in testing

e Control groups are notoriously difficult to construct.

e Read more about challenges with control groups in a blog by Long Covid Kids Champion Dr
Nisreen Alwan

e Read ONS article “How Common Is Long Covid? That Depends On How You Measure It

e Some surveys are based on reports of symptoms whilst others are based on investigations e.g.

Meeting the need of Long Covid
The public health response to the COVID-19 pandemic needs to adequately
address the direct long-term effects of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infection in the context of the ongoing pandemic.
An adequate response should incorporate the 4 Rs: Reporting, Recognition
(including Rehabilitation), and Research.

Reporting

* Universal and frequently
updated case definitions

* Disease registries

« Follow-up after infection
to assess recovery

+ Pandemic and
postpandemic
morbidity surveillance
systems

* Direct link to prevention
policy decisions

* Informing health and
social care planning

Recognition

« Listening, believing, and

avoiding stereotypes.

* Thorough clinical

assessment and
investigations

* Inclusive diagnostic

criteria

* Personalized treatment

and rehabilitation

« Equitable care pathways
* Multidisciplinary care
« Employment rights and

occupational health

Research

* Risk factors
* Prognosis and

progression

* Predictors of recovery
« Pathophysiology

* Therapeutics

* Role of vaccination

* Reinfection

* Inequalities and stigma
+ Economic and services

burden

* Long Covidin children

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

117 000
children are currently suffering from persistent
symptoms since Covid infection
Increase of 40 000 since October 2021

20 000
children are suffering persistent symptoms
12 months following infection

CLOCK STUDY

The CLOCK STUDY reports

1 in 7 children who have
COVID-19 will get

Long Covid

will get

~14% of child cases

Long Covid.



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

THE STATISTICS - LONG COVID IN CHILDREN
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& Friends supporting each other.

Children with Long Covid (UK, ONS)

W Long Covid for 12+ months: age 2-16
@ Long Covid for 3+ months : age 2-16

O Long Covid any duration : age 2-16
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]

20,000 children with
symptoms for longer
than 12 months
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10,000 | 10,000

Long Covid for 12+ months

Children with Long Covid (UK, ONS)

OAge:12to 16

MAge:2to 11

32,000

17,000

Long Covid for 3+ months

November 2021

44,000

Long Covid any duration

73,000

80,000

70,000

60,000

50,000

40,000

30,000

20,000

10,000

CMO Chris Whitty. June 2021

Regular statistical analysis by James Neill.

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



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

BARRIERS & WHY THE DATA MIGHT NOT BY ACCURATE ol

Barriers to Testing. Assumed prevalence therefore potentially higher. Barriers to Research. Refer to article by Dr Nisreen Alwan
e Lack of education. There has never been a government awareness
campaign to help parents and carers understand or identify COVID-19 in e Funding
children. Many cases therefore unidentified, untested, and unrecorded. e Interest in adults with LC vs children with LC
e Children do not always present with the common symptoms which e We do not have an accurate way to establish past infection
qualify them to be tested for COVID-19. e PCR or antibody tests are not enough to establish case status - PCR
e The NHS website does not list all COVID-19 symptoms. misses some true infections and timing of test is important
e Children are commonly asymptomatic or atypical and therefore e Antibodies wane
unrecorded in government data. e There is evidence that having LC is in itself associated with weak antibody
e Young children are difficult to test - swab size, discomfort, fear. response to infection.
e Families report only testing one of their children, or swabbing one area, e Ethical considerations
to reduce ‘stress’.

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

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

WHAT ARE THE BARRIERS TO
GETTING A COVID TEST FORA CHILD ?

° AND THE RECORDING OF ACCURATE DATA

WHAT ARE THE BARRIERS TO : WHAT ARE THE BARRIERS TO . WHAT ARE THE BARRIERS TO
GETTING A COVID TEST FORA CHILD ? & o GETTING A COVID TEST FORA CHILD ? 3 o GETTING A COVID TEST FORA CHILD ?
220 <3

~ AND THE RECORDING OF ACCURATE DATA ' AND THE RECORDING OF ACCURATE DATA ~ AND THE RECORDING OF ACCURATE DATA

There has never been The questions on Children can often

Q- a child-focused ) the Gov website <
V;& awareness campaign ) ask you . -
to help identify

Swabs are too big to
fit up little noses.
to tell the truth

atypical It is difficult to hold

and swab a small child.

child for untested.

COVID-19. CHILDREN

typically display. | / '\

V4 ;\ <.
W & ~,
#TESTTOPROTECT #TESTTOPROTECT #TESTTOPROTECT

when to test a But do not list the " and therefore
symptoms that @

It's difficult to swab
a fearful child.

#TESTTOPROTECT



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

COVID SYMPTOMS IN CHILDREN

SOVIDINKIDS SYMPTONMEST e 18th August 2020 Zoe COVID researchers announced that the Department of Health had given them a £2 million COVIDINKIDS SYNFTOMEST
grant
e 7th September 2020 The Guardian reported that Zoe COVID app stated COVID-19 presents differently in
children
, e 30th December 2020 The CDC updated it's paediatric symptom list
FATIGUE :/Q

=
7

& COUGH

LCK continue to call for the UK Government & the NHS to update their COVID symptom lists. _
NEW LOSS OF TASTE OR SMELL
Can you help? Here is how. —

9 @

| °

WHY ARE SYMPTOMS MISSING?

SPOT THE
DIFFERENCE

NASAL CONGESTION /RUNNY NOSE

NEW LOSS OF TASTE OR SMELL

Families and caregivers must be educated to; WHERE ARE THE OTHER SYMPTOMS?
é//'\ SORE THROAT
! e Recognise the symptoms of COVID-19 in children to ensure early detection, prompt isolation and to reduce WILL CHILD COVID CASES
SHORTNESS OF BREATH OR transmission in schools BE MISSED?

DIFFICULTY BREATHING e Know when and how to access a test
. Understand that testing provides data that underpins decision making in Education and Health Care HOW CAN FAMILIES
V ABDOMINAL PAIN e Understand that testing can avoid misdiagnosis. Families with untested children report that they are unable to AND
ff access services and are not believed

CAREGIVERS IDENTIFY
COVID IN CHILDREN
AND REDUCE TRANSMISSION
WITHOUT CLEAR INFORMATION?

NAUSEA OR VOMITING
DIARRHOEA E

CHANGEINAPPETITEOR  _ M

POOR FEEDING e

Updated 08/2021 Source CDC  comnon

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

TR LongCondKidsOrg Updated 08/2021 Source NHS


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

POSTER - COVID SYMPTOMS IN CHILDREN

08/2021 Source CDC
Images are for illustration purposes
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only

@ Infection in children can be;
: ."_‘.-T. r
? . @i ° AsymptomatiC.
/7 e Atypical
- e Symptomatic
4 ¥ e Mid
-y e Severe

Diarrhoea

Change in Appetite Nausea & Sickness

Fatigue

ko

H

Nasal Congestiion
Runny Nose

THINK

COQ/I D

TEST TO PROTECT

New Loss of
Taste or Smell

Muscle or
Body Aches

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

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

Other Resources
CDC Symptoms List
Manchester City Council
Long Covid Kids

Spot Covid Video

Sore Throat

Shortness of Breath / Difficulty

Abdominal Pain Breathing

W
NP

Headache

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

In vaccinated people immunity wanes after a few
months.

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



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

INSIGHTS FROM CHILDREN'’S LIVED INFECTION EXPERIENCES £ ’4:;
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LONG COVID KIDS RAPID SURVEYS \JA‘,«/—/%J

B

&
Long Covid Kids Rapid Survey January 2021 ! . . . . E\ ]
Presenting Symptoms and their Reported Incidence Research into Long Covid is progressing but full understanding may take years.
T T — Visit our library of paediatric research from around the world on the research page of our website.
« Itching « Post flu vaccination admitted to
« Calcified lump hospital with low pulse, high
« Appendicitis blood pressure, fever and E‘
e e e Headaches

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

« Rectal bleeding « Walking difficulties

«Vacant episodes « Night terrors . 3 " .

e e eoie | e sesihe e , B conducted our first rapid survey in January and a second in February.
Mood changes

« Puffy face <TIA ‘

«Swollen breast « Jaundice

«Blood pooling in hand -« Verrucas Fatique \
and legs « Polyps 9 « i

«Non epileptic seizures - Penile numbness \ /

« Temperature fluctuation b=

& Presenting Symptoms & their Reported Incidence

//’A/\g K ‘ : Chest pain
1 }, Top Ten Symptoms
o Y 3

LongCovidKids.O!;g

Tinnitus | 2
Leg numbness | 2
Testicular pain| 3
Electric shock type pain heart/eyes| 3
Menstrual changes and pain, PMS | 4
Hairloss| 4
Nose bleeds 5
Insomnia 5
Red blood cells in urine 5
Anxiety/depression 8

Seizures 10
Vasculitis 13 ’

1 Gastrointestinal Issues
2 Chest Pain

3 Headaches

Anecdotal evidence.

We do not have one
! recovery story to share. No
Fainting 17 < - - -
oy mocas TS ;g \ 4 Fatigue child in our group has yet
Elevated blood pressure 22 Gastrointestinal . . H H
e 2 5 Joint/muscles Pain & Weakness returned to their previous
Mealc e [] state of health. Some
6 Sore Throat children report that they
7 Dizziness are better and then relapse

again. So far the longest
8 Rashes

period of wellness before
I/ \ 9 Mood Changes relapse has been 6 months.
10 Nausea

Joint/muscle
pain and weakness

[=]

Burning mouth sensation 14
Styes 15 Nausea

Speech difficulties 29
Tremours in hands 31
Wheezing 32
Anosmia 34
Peeling feet 35
Arm numbness 35
Hayfever/sinusitis 35
Throat swelling/tightness 36
Allergies to high histamine foods M
Tingling feet 43 Rashes
Swollen lymph nodes 45
Mouth/throat ulcers 46 z‘
Urinary issues 47
Earaches 48
Dyspnea with exertion 50
Red eyes 51
Vision problems 53
Neck pain 53
Extreme pallor 54
Covid toes/fingers 56
Light sensitivity 58
Faintness on standing 61
Chapped lips 71
Coughing 72
Cold hands/feet 73
Cognitive difficulties 82
Tachycardia 83
Dark circles under the eyes 89
Breathing issues 89
Loss of appetite 92

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.

Fever 97
Nausea
Mood changes 106
Rashes 113
—

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



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

LONG COVID CLINICAL REVIEW BASED ON OUR OWN RAPID SURVEY TWO

Our study provides further evidence on Long COVID in children. It is based on a survey of 510 children. Symptoms such as fatigue, headache, muscle and joint pain, rashes, heart palpitations, and
mental health issues like lack of concentration and short memory problems, were particularly frequent. These confirm previous observations, suggesting that they may characterise the condition. A

better comprehension of Long COVID in children is urgently needed.

ICs

6% °

79% Headache

87% Tiredness
OF CHILDREN WERE FEMALE 800/0 Fat|gue and wea kneSS OF CHILDREN WERE HOSPITALIZED
senso, Ferran Espuny Pujol, Daniel Munblit et al, senso, Ferran Espuny Pujol, Daniel Munblit et al,
www.longcovidkids.org www.longcovidkids.org
52% Rash
54% Post
Exertional malaise
CHILDREN HAD
PERSISTING COVID FOR THE MEAN OF (] e
A MEAN OF P
769
61% Muscle and o : ,
Abdominal pain .

joint pain

YEARS

senso, Ferran Espuny Pujol, Daniel Munblit et al,
www.longcovidkids.org

senso, Ferran Espuny Pujol, Daniel Munblit et al,
www.longcovidkids.org

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

49.4% had periods of apparent recovery. Symptoms have then returned.




LONG COVID - RAPID SURVEY TWO

» Most children were physically active before their COVID-19 infection.
» During the first six weeks after infection - 51.4% of children did participate in some level of activity and 42.5% did not.

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

previous levels of activity.

* 21.2% are currently unable to enjoy any activity.

* 30.2% enjoy occasional activity but usually have an increase of symptoms afterwards.
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What does this mean for children and young people’.{
What will the long term effects be?

Will Special Educational Needs provision be provided
for these children and young people?

How will teaching be impacted by Long Covid Kids?
Will blended learning be provided?

Will children & young people living with Long Covid
achieve their full potential?




LONG COVID EFFECTS ON CHILDREN BASED ON RAPID SURVEY TWO Y,

Parents reported a significant prevalence of neuropsychiatric symptoms among their children with persisting symptoms: t
- 60.6% reported lack of concentration * 54.7% children have had at least three mental health
» 45.9% difficulty in remembering information issues
» 40% difficulty in doing everyday tasks _ _
__ - _ » 8.8% children have had two issues
» 32.7% difficulty processing information
* 32.7% short-term memory issues. * 10.6% children have had one issue
» 25.9% children have had no issues
80
s m Clinical Diagnosis (N=156) » 28.7% of those with no pre-COVID conditions haven't
= .y . . .
= 60 W Positive Test (N=145) had any mental health/cognitive issues since their
§ >0 Unconfirmed Suspected (N=209) COVID infection.
- 40
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HAVE YOU SEEN THESE SYMPTOMS. THINK LONG COVID?
(NON-EXHAUSTIVE LIST)
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LONG COVID KIDS BLOGS

Read more here

@ Long Covid Kids w

8 Years Old & 8 Mths of Long
Covid With Crippling Pain

Abigail is eight years old and has six siblings. On 26th
December 2020, Abigail tested positive for COVID-19.
She was the last one in her..

n occupationdlife €

On grief and moving toward
acceptance

By Rox Talbot OT Student University of Northampton
Working with LCK OT Kirsty Stanley 30th October 2021
Having a diagnosis of a...

1023 views 0 comments Q?
97 views 0 comments 3Q

Figure 2: Risk-benefit of vaccination in adolescents at different incidence rates Long COVid KldS ] helenlongcovidkidsg
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GOVERNMENT DATA. CHILDREN ONLY. ENGLAND

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

; v :tgagdg?wﬁfl f'ff Child COVID cases, by specimen date, ENGLAND SfCI'l'iSﬁCS ; 5. Long Covid ki Child COVID-19 Daily Hospitalisations, ENGLAND
- pa—_— Govern ment & ONS Dqta - memAge 0-5 mmmAge6-17 ——Total 7-day moving average
- — C 5-9
=i
— L sorp Updated to 1st January 2022
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. . 2
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GOVERNMENT DATA: ENGLAND. CHILDREN AND EDUCATIONAL SETTINGS
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This chart was put together by Dr Deepti Gurdasani and is based on ONS
Covid Prevalence Survey data. It shows how closely infections track
attendance levels in educational settings. The data necessary to update

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

The ONS data states the teaching profession has the second highest at
risk from long COVID

114 000 teachers suffering from COVID symptoms beyond 12 weeks



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

VACCINATIONS & IMMUNITY

© Children & Vaccines

XCIC] immunologgp

www.immunology.org

Immunity to COVID-19

In the USA children 5 years + are offered the vaccine (October 2021)

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

Natural infection ——
- X E X'

- - -
. - When did children in the UK get '3
What it » May become very unwell « Significantly reduces chance
means ﬁ with COVID-19. \k of developing COVID-19 &
for you ‘ « Potential to develop ) how unwell you become. =
/: * Induces an immune response offered a COVID-19 vaccine?

long-term complications
in a safe & controlled way.

(long COVID).
» Can spread virus to others. Reduces chance of spreading
virus to others.

L e 16-17 August 2021

COVID-19.

response people. Many factors impact people) produce a strong
on immune response immune response.

effecicivgnesstei.lg. age. Some * May produce a more robust - =
peop e domoLdve d immune response. P t I bI

detectable long-term T topthe e rl ma ry age no e I I e
immune response. PHUILLY LE

" , . natural infection is boosted
May be linked with disease e T

severity; people who
experience more severe
illness are more likely to
have a stronger long-term

Immune @ e Varies hugely between @ * Varies but most (even older 1 2- 1 5 Octo ber 20 2 1

immune response. UCSPILC IdVOUILdDIC HTOUCLHITE
Length of * Variable & not fully known. * still to be learnt but two . S helenlongcovidkids :
protection « Reduces over time & 9 doiest(0£ Pflzer), Mogerna Researchers question why watchdog passed decision on 9 o £
protection tends to be lower Bit AENGEAS(ELE)) Pl (EE acci i -17% s chi ic icers
A Dot medtis Tong - icxm protechion o vaccinating 12-17s to UK’s chief medical officers
ill. e ) Coronavirus - latest updates
* Booster vaccines could 3
maintain a strong immune See all our coronavirus coverage
response.

ko0 RESPONSE TO THE JCVI

2l s, 8 . e

Variants /-\I Reinfection possible but * Two doses of some vaccines Wl 5 R X

o = ) i : = MINUTES ON CHILD
naw

w * As response to natural against many currently
infection is variable, identified variants.

immune system may not be * High antibody levels
bl i iral i :
s el e ol By Helen Goss LCK Representative for Scotland After
variants.

months of silence, on Friday 29th October the Joint
Committee on Vaccination and...

» Vaccines can be adapted to
boost immunity against new
variants.

Likely that for most people vaccination will induce more effective
& longer lasting immunity compared to natural infection.

69 views 0 comments 159
Even if you’ve had COVID-19, vaccination will boost whatever
immunity you have from natural infection.



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

PARENTS PAGE

4 CAUTIOUS TORTOISE

In Aesop's fable, the tortoise who keeps moving forward by taking slow and steady steps succeeds over the hare who
races ahead. From what we know about conditions triggered by a virus, it is wise to take a cautious approach to
recovery. Watch for signs or symptoms that your child is not yet back to full health and modify activities accordingly. The
Cautious Tortoise flowchart makes suggestions for identifying when it is appropriate to take the next step back to
activities, guided by an adaptive pacing approach.

ARE YOU CONCERNED THAT YOUR CHILD MIGHT HAVE COVID-19?

PosITIVE PCR TEST FOR ‘_ i GET A PCRTEST l —’ NEGATIVE PCRTEST

CoviD-19

FOR COVID-19

OR Children can be asymptomatic, have one or more classic symptoms,

SYMPTOMATIC WITH A

or a range of non-specific symptoms*.

NEGATIVE LFT Always think COVID-19. This is especially important when exposed to a
person with a confirmed COVID-19 infection.

4

ACUTE PHASE
INFECTIOUS COVID-19 INFECTION
Follow guidance on isolation.

Remember that it is reported that the virus ‘may
be’ transmitted for between 3-12 days.

Where possible reduce your child's contact with
others in the household.
Seek and obtain medical support if concerned.

v

SuPPORT THE BoDY To FIGHT THE VIRUS

With plenty of fluids, good nutrition, good
sleep, and rest, rest rest.

Seek professional advice on supplements
and medication as appropriate.

Seek medical advice at any time if
concerned.

Continue to support recovery.

If your child remains unwell they are likely to
need ongoing rest to support their recovery,
this phase can take many months. Be
supportive & honest to help manage your
child's expectations.

Seek medical support if their symptoms get

HAs YOUR CHILD RECOVERED FROM
THE ACUTE INFECTION?

We consider recovery as being able to
complete a normal daily routine without
worsening of symptoms (although some
general tiredness for 1-2 weeks after any
infection can be normail).

Children with pre-existing health
conditions may take longer to recover.

IS YOUR CHILD READY FOR THE NEXT
STEPS IN THEIR RECOVERY?

A good gauge that your child is showing
signs of improvement could be if they can:

« sit up as they usually would to engage in
an activity they usually enjoy for around
half an hour.

* concentrate on an activity they used to

do without difficulty for around half an

hour.

regulate their emotions during activities or

discussions as they usually would.

listen to, respond and engage

appropriately in conversation with others

worse or you don't see any improvement. / as they would have previously.

PAcING FOR RECOVERY

Start as small as is needed for success:
examples could be: sitting up for 2 mins,
concentrate for 2 mins.

Recovery does not always follow a straight line.
It is not unusual to have ups and downs. It can
be helpful to discuss this with your child to
manage their expectations.

Building in rest days and rest periods between
activities is a recognised strategy for recovery
(see LCK Pacing Pigs).

Be prepared to revisit an earlier stage of
recovery if needed.

Please see the LCK Recovery Stages Schedules
for example recovery plans. Ensure your child
can sustain improvements for a period of time
before increasing challenge.

Seek professional advice as often as required.

*www.cdc gov/coronavinus/2019-ncov/hcp/pediatric-hcp.htmi
www, nhs.uk/ous ces/hospl
muttisystem-inflammatory-syndrome/overview. aspx

This poster is for guidance only.

Aways seek individual medical advice

/Doss YouR CHILD NEED MORE HELP

WITH ACTIVITIES?

Continue working towards your child fulfiling

their pre Covid-19 morning routine in small

stages.

You could try and see what happens if you

give your child more help to get ready in the

mormning - can they concentrate on activities

better then?

You may have to help your child decide how

to use their energy. Providing help with one
* activity could 'free up' energy for another.

v

Is YOUR CHILD READY TO ATTEND
EDUCATION?

Can your child fulfil their pre-covid morning
routine and sit and concentrate on an activity;
around the length of an average lesson
without worsening of symptoms?

CONTINUE WITH DAILY LIFE

Mitigations such as facemasks, good
ventilation, space and handwashing are
recommended as public health
measures when dealing with an airborne
virus. Use outdoor spaces when possible.
Guidance on the use of these measures
may vary. Where possible, take control
of mitigations for you and your child.

BALANCED SLEEP, ACTIVITY AND REST
AIDS RECOVERY

Ease cautiously back into previous levels of
activity, prioritising rest, nutrition and sleep, and
communicate with the school.

Ask the doctor to screen for cardiac symptoms
before returning to sports.

Be aware that some children who initially appear
recovered can develop new or worsened
symptoms at 4 - 6 weeks (or anytime).

Be aware of the symptoms of the rare Covid-19
complication in children - PIMS (Paediatric
Inflammatory Multisystem Syndrome)**

Seek medical support as often as required.

XN

P

<

AT THIs POINT, YOU MIGHT DECIDE TO TRY
SHORT PERIODS OF LEARNING AT HOME

If your child usually attends school, work with
the school to prioritise recovery alongside
learning. An occupational therapist can
support, discuss this with your doctor.

Start with a lesson that your child enjoys and
build up gradually e.g. complete one or two
questions on a worksheet, then half the sheet,
then the whole sheet.

Thinking requires energy and frequent short
rests can help. Take rests away from screens.
Please see the LCK Recovery Stages
Schedules for further guidance.

/ BAck To EDUCATION

>

Arrange a meeting with your school about a
return to school trial. Seek support from an
Occupational Therapist, your doctor can refer.
Support your child's mental health by including
social time at school where possible.

The LCK Recovery Stages Schedules has further
guidance and example recovery plans.

Sammie Mcfarland Wellbeing Coach & Kirsty Stanley Independent Occupational Therapist Longcovidkids.org Aug 2021

JOIN OUR SUPPORT GROUP

_PACING

N N N — ";‘Eﬁ . N N
- "PENGUINS ' *
Penguins get their energy from fish. Activities they

can do depends on how many fish they have.
Managing your energy is the same.

Have a bad night's sleep

Have a good night's sleep Plan your day/weekimonth

Manage pain Be flexible/have a backup plan Staying up too late
Balanced diet/Eat often Break activities into small parts Not eating enough
Drink enough water Take mini breaks in activities Making poor food choices
Short, frequent rests Alternate easylhard activities |\ | Not eating or drinking enough

Mindfulness/meditation Issues going to the toilet

‘ Do what makes you happy

Leave some energy spare Learn what is most important Side effects of medication

Ask for help to do things Rest before you need to Doing too much or too little

Use equipment to help Spread your energy use out Unmanaged symptoms
Do activities sitting down Learn activity energy demands Anxiety and worry
Know what takes up energy Have regular quiet rest days Infection/liiness
Medication to aid symptoms Balance brain and body energ, Being too hot or too cold
Avoid overdoing it Use equipment/help as needed Extreme emotions
Stabilise temperature Match activity to energy Unmanaged pain

Long Covid Kids

& Friends supporting each other.

Charity Number 1196170

www.longcovidkids.org

The CDC has numerous resources for families

that you may find helpful.

We are very proud to be listed as one of them

We welcome recommendations from
the The American Academy of
Paediatrics.

Returning to physical activity after COVID-19 infection

If your child has a positive COVID-19 test, notify their pediatrician. The doctor can
advise how long they need to wait before returning to exercise or sports. This will be
based on how severe their COVID-19 symptoms are,and whether they develop signs
of multisystem inflammatory syndrome in children (MIS-C), myocarditis, or other
post-COVID conditions:

¢ Children and teens with no symptoms or mild symptoms of COVID-19, and
no symptoms of MIS-C need to be screened for heart symptoms. The doctor
will ask about any chest pain, shortness of breath, fatigue, irregular heartbeat, or
fainting , for example. A child with a positive heart screening will need an EKG
and referral to a pediatric cardiologist for possible additional cardiac tests.

¢ Those with moderate symptoms and no signs of MIS-C should not exercise
until their symptoms are gone and they are seen by their doctor for a cardiac
screening, complete physical exam and EKG. Moderate symptoms are
considered to be 4 or more days of fever over 100.4 F,a week or more of muscle
aches, chills or fatigue, or a non-ICU hospital stay. Next steps depend on cardiac
screening or EKG findings.

Children who were very sick from COVID-19 or diagnosed with MIS-C must
be treated as though they have an inflamed heart muscle (myocarditis). They
should not exercise or compete for 3 to 6 months. A pediatric cardiologist should
examine these children before they are allowed to return to exercise or
competition. The doctor will recommend a schedule of gradually increasing
physical activity based on the child's age and severity of symptoms.

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



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

TEACHERS PAGE

g We are working on a series of support Your Country Needs YOU
documents for families with children living with

TI PS FOR TEACH ERS Long Covid

Covid infection can affect children and young people differently. It can take a long time In the coming weeks these will be added as
to recover enough to think about going back to school. Some children will inevitably try to downloads to a brand new parents page on
return to education too early to see friends as well as keep up with their studies. our website.

Children with, or without a diagnosis of Long Covid may need reassurance that it is okay to
prioritise their recovery. It is likely that some will need additional support. .
Documents include;

WARNING SIGNS THAT A CHILD/ YOUNG PERSON Is ScHOOL TRIAL
NoT READY To RETURN TO SCHOOL Children and young people living with Long Covid will Caut|ous Tortoise
most likely need a phased return to school to avoid a .
* Reports that they are spending all the time they are not at worsening of symptoms TeaCh ers T| pS
school sleeping/resting. Can they be driven to school rather than walk? . .
 Unusually heightened emotions at school or home - easily Do they need support from an ‘access' taxi? PaCI ng PIgS oy A
iritable, angry or quick to cry. Who will be the key member of staff offering them support . .
* Looking exhausted - yawning, sleepy eyes. on the day? U n d e rSta n d | n g LO n g COV|d Recove ry
* Frequently reports feeling unwell or troublesome symptoms - Will they need special equipment? # LC K M a S k H e ro «
dizziness, headaches, nausea. ﬁ“
* Unable to concentrate. After a trial, ask the family to monitor for worsening S
* Complains of non-specific pain. symptoms over the next few days. If this is successful think

about how to build up their attendance gradually.

How CAN THE ScHooL HELP

Ask the Special Educational Needs specialist to provide a review of the child/young person.

Put in place a risk assessment that takes account of additional needs.

Discuss a troubleshooting plan with the family. Encourage the child to be involved in the plan.

Provide a quiet room for children and young people living with Long Covid to rest. This should ideally be somewhere they can lie down (in
darkness if needed).

Conserving energy for recovery is the priority. Consider equipment/adaptations that might make activities and tasks less energy draining.

As necessary, consider:
¢ blended learning allowing for a mix of in-person and virtual learning
a wheelchair to move around.
a backpack instead of an over one shoulder bag.
asking friends to carry books between classes.
using a laptop/tablet/audio recorder to take notes.
having extra support from a teaching assistant to repeat or clarify task instructions. . . . . . .
feovdng beimictiorenwiting, ° i This page is under construction, and will be updated in February with brand new resources.
providing or encouraging noise-cancelling headphones for quiet focus activities.
allowing children/young people to leave their class earlier to get to the next class when the corridors are less busy.
avoiding a purely academic focus. To aid recovery children and young people should be encouraged to balance their studies with the
social parts of the school day and to do things they enjoy when out of school.
being cautious with encouraging physical education. For some children and young people living with Long Covid who have Post -
Exertional Malaise or cardiac symptoms, exercise is not recommended. Request a doctors letter and include it in the risk assessment.
planning for days when symptoms are worse, e.g. regular breaks, alternative activities
not pushing children and young people to participate in lessons until they are ready, e.g. allow them to volunteer answers rather than
call on them unexpectedly.
exam or coursework adjustments, e.g. providing extra time, quiet room etc.

Accessing school-based occupational therapy support can give more individualised tips

and strategies. Some children and young people may need an EHCP to access this support. FURTHER INFORMATION

It is possible that for some children; Long Covid will equate to a disability in terms of duration www.Longcovidkid.org

and impact on everyday life. Consider reasonable adjustments at an early stage to sustain Long Covid Kids Support Group

a return to education. Recovery Stages Schedules

This should be balanced with the child’s overall health and wellbeing & leave energy for joy. Long Covid Kids Pacing Pigs
Access to home-schooling or may be appropriate and some children will require a lengthy Long Covid Kids Cautious Tortoise
period of recovery without considering school at all. This is obviously something that will Long Covid Physio

need discussing with the health, social and educational teams alongside the cbC

parents/guardians and child themselves. NHS

Sammie Mcfarland Wellbeing Coach & Kirsty Stanley Independent Occupational Therapist. Longcovidkids.org Aug 2021




PAEDIATRIC INFLAMMATORY MULTISYSTEM SYNDROME

Paediatric Inflammatory MultiSystem Syndrome Temporally Associated with SARS-CoV-2

PIMS-TS is a rare consequence of infection with SARS-CoV-2 in children

Paediatric Inflammatory Multisystem Syndrome

Also Known As Multisystem Inflammatory Syndrome In Children
Paediatric Inflammatory Multisystem Syndrome is deemed to be a rare condition thought to be
triggered by COVID-19. Although it is a relatively new condition, it can be detected early and
treated successfully. It is often referred to as PIMS-TS or PIMS for short.

Learn more

http://bit.ly/3uwAaHo

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

A maladaptive immune response causes a hyperinflammatory state

Children present 1-6 weeks after SARS-CoV-2 infection

[ Persistant fever * ] [ Myalgia ]

[ Conjunctivitis ]

Respiratory Neurology Risk factors
Sore throat Drowsy BAM%&‘:‘L‘;‘:‘““
Cough Headache
Tachypnoea Irritable T
Hypoxia Differentials
Sepsis
Cardiovascular Toxic Shock Syndrome
* H Kawasaki Disease
& upset' ( TaChy car(.jla Viral myocarditis
Abdo pain Hyp0tens'°n Appendicitis
Vomiting Ventricular dysfunction Leukaemias
Diarrhoea Average age =8 ] Myocarditis MAS
= * Most common,

Epidemiology

1:5000 children with
SARS-CoV-2 infection

3 deaths in the UK
Mar 20 - Mar 21

Diagnostic criteria

EHOME-OE

Also known as
Multi-System
Inflammatory
Syndrome in

Children (MIS-C)

Persistent Inflammatory Multior Supportive Takeout  SARS-CoV-2 di weo ;"d (I::JC i
pyrexia markers  singleorgan symptoms differential testing 'orang":;:: acr:rsi::ilaar
>38.5 raised dysfunction as above diagnoses +or-
Distinct sub-types Treatment [ Resuscitate ]
Febrile and Severe shock or Antibiotics
inflammed TSS - like Cefuroxime + Clindamycin

Kawasaki Respiratory l Early MDT ]
disease - like

Meets AHA criteria

May represent an overlap
with active COVID infection

[ considerpicu |

[ Consider LMWH ] '“

) Investigations = =
* Widespread red rash ) z
SARS-CoV-2 PCR/serology (seroconvert at D 7-14) Non KD-like
« Red bloodshot eyes, strawberry red tongue, or red cracked lips Mlocds Lowidose aspliln
y ) y g ’ p I E%Jérﬁé)cr;ltlzscgﬁufsnﬁtm ESR, D-dimer, LDH 1st: 2g/kg ivIG KD-like
° Swelhng Of fingers and toes ECG, echo, troponin & BNP to assess cardiac 2nd: 10-30mg/kg Treat as per
involvement. May see ventricular dysfunction or methylprednisolone local KD
. . . SOITRN AR AusPRD) 3rd: Biological agent protocols
» Not feeling or acting like themselves. Septic screen, ASOT, PCRS :

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

O

v

O
©
PIMS-TS is a novel disease. This Infographic is based on the evidence available Sept 2021.

your child develops chest pain, please call 999 immediately.

Royal College of Paediatrics & Child Health (RCPCH) consensus guidelines on the management of PIMS-TS 3:;; F Balmer @AFrankEM
https:/fvevaw.thelancet.com/journals/lanchi/article/P1iS2352-4642(20)30304-7/fulltext PEMInfogeraphi

I
Statistical data at https://wvawv.medrxiv.org/content/10.1101/2021.07.07.21259779v1.full @ E Og ap S



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

LAYERS OF MITIGATION

HE SWISS CHEESE RESPIRATORY VIRUS PANDEMIC DeFENCE
RECOGNISING THAT NO SINGLE INTERVENTION IS PERFECT AT PREVENTING SPREAD

PERSONAL RESPONSIBILITIES SHARED RESPONSIBILITIES

EACH INTERVENTION (LAYER) HAS IMPERFECTIONS (HOLES).
MOLTIPLE LAYERS IMPROVE SUCCESS.

*
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#LCKMaskHero 4




CO2 MONITORS IN SCHOOLS - #ProjectSamhe

LCK have been campaigning for CO2 monitors throughout 2021.

C O S C h O 0 I S At the end of the UK school summer holidays the Department of Education

announced an 300,000 monitors would be available for schools in England.
300,000 monitors divided by 24,360 = 12 per school approximately.

Tools for healthy schools

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

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

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

Wes Streeting, Shadow Secretary of health and Social Care, said 7,000 units
was insufficient.
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http://www.youtube.com/watch?v=fKe74PrpPC4
http://www.youtube.com/watch?v=PN5bo2i1hpw
https://schoolsweek.co.uk/dfe-buy-air-purifier-covid-cleaning-unit-dyson-camfil/
https://schoolsweek.co.uk/dfe-to-provide-1000-air-cleaning-units-for-ap-and-special-schools/
https://inews.co.uk/opinion/comment/wes-streeting-mp-words-not-good-enough-jeremy-corbyn-must-now-act-4473
https://inews.co.uk/news/7000-air-purifiers-promised-schools-nowhere-near-enough-cover-300000-classrooms-1379093
https://inews.co.uk/news/7000-air-purifiers-promised-schools-nowhere-near-enough-cover-300000-classrooms-1379093
https://www.coschools.org.uk/
https://www.longcovidkids.org/so/24Nugz070/c?w=gKUumY02hbEnYctrh3jVxJDX7iMS5-pVp431lQhM68g.eyJ1IjoiaHR0cHM6Ly93d3cuY29zY2hvb2xzLm9yZy51ayIsInIiOiJhMjFlMGQxZS0yMGNjLTRmNjctZDhiZC02MTcxOWNmMjBmYzkiLCJtIjoibWFpbF9scCIsImMiOiJlYTVkYTRkNy0zMzlkLTQzNzktOTA0ZC1jMjBjYjZjNzZkYzYifQ
https://www.longcovidkids.org/so/24Nugz070/c?w=VHJP6lpforr3k_r3vUxcBUsbU0xy_PU8_lHj2cAEVmw.eyJ1IjoiaHR0cHM6Ly9jby10cmFjZS51ayIsInIiOiJhMjFlMGQxZS0yMGNjLTRmNjctZDhiZC02MTcxOWNmMjBmYzkiLCJtIjoibWFpbF9scCIsImMiOiJlYTVkYTRkNy0zMzlkLTQzNzktOTA0ZC1jMjBjYjZjNzZkYzYifQ

MASKS

~ National

Deaf Children’s
Society |

Read about facemasks with clear coverings

My mask protects you,
your mask protects me.

Infected Uninfected

Very High Risk

recognise you hear your voice read your lips identify how you are feeling

introduce yourself
' -
w use hand gestures and
make eye point to objects to show

slow down your speech,
use a loud clear voice,

Your Country Needs YOU

contact what you mean and use a positive tone
\ J
3 This poster was compiled by Prof. Chloé Marshall, Prof. Gabriella Vigliocco, Prof. Pamela Perniss, Dr Elizabeth Wonnacott and Dr Yasamin Motamedi, designed by Annica Oberg
and financed by the Economic and Social Research Council. It was inspired by a poster created by Jasper Mckenzie for the Central and North West London NHS Foundation Trust
W olicLanguageLab @ChlocRuMarshall @lizwonna @pernipa s

Click to read about communicating while wearing a face mask

=
PR
\N\/

r

L ow Risk The Delta variant spreads easily in indoor spaces
when people are unmasked and unvaccinated
( ) Occasionally unmasked Schools can help stop spread
s ¢ f -
2, P ey, Wsiecd ) sasing ety oi:
N el Souioe Coitiol Personal Protection Wears masks correctly in indoor spaces
# LC K a S k H e ro (omward pfOteCtion) (inward protection) - BN Gets vaccinated, if eligible
’:vl ,b' ﬂ m ﬁ Stays home if having symptoms
m m m % Tests routinely
Click image to watch animated video helping young Click image to read article by Prof Trish
children understand how face masks can keep Greenhalgh Professor of Primary Care Health bit.ly/MMWR82721b MMWR
them and loved ones safe against the spread of Sciences

COVID-19. Click image to read new large scale research on effectiveness of masks


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

LETTER TO HEADTEACHERS

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
Covidin 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;

e Aerosol transmission & mitigation

e The scientific evidence

eStatistics from the Government, Office of National Statistics and our rapid surveys
eThe challenges families face

eHow to spot COVID-19 in a child

eLong 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

Back
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Anonymous letter from a secondary school teacher.

The "long covid nightmare” hi

12 months ago | was living the perfect life! | was skiing during the
holidays, taking long weekend walks with my dog and family, cycling
with friends whenever possible. | was also doing my couch to 5km
running program in the gym several times a week in preparation for
the Easter school cross country run that all students and staff
participate in. | was six months into a brilliant new teaching job at my
dream school, working six sometimes seven days a week and coaching
anetball team.,

One Monday in March 2020 that all changed. | woke up with
diarrhoea - which was a bit odd, as no one else in the family had it and
we had all eaten the same food. | started my online teaching classes at
9am, a very new experience for me and the students, but everyone
was working hard to use our new suite of remote working tools. As the
morning progressed a cough developed, and by the afternoon | could
not talk without coughing. | was also consumed by an overwhelming
fatigue, so took myself off to bed. Over the ensuing four months the
cough and fatigue were joined by a temperature (never a high fever
though), sore throat, headache, hoarse voice, burning feeling in my
lungs and daily diarrhoea. | was never sick enough to need to be in
hospital, but | have never felt so desperately ill in my whole life. During
one of my many telephone conversations with the GP she suggested |
tried going out for a short walk - | told her | was so fatigued that if |
left the house and walked down the road, | genuinely feared | would
not have the energy to get back home. She said it sounded like |
probably had COVID-19, which agreed with the NHS web site | had
put my symptoms in to.

Finally, around mid-July, | started to feel like my old self. | was elated! |

was over it at last. | took to my exercise bike with gusto, determined to
get fit again and cycle more kilometres in 30 minutes than my

info@longcovidkids.org www.longcovidkids.org

teenager. After the third bike session | awoke the next day with
stabbing nerve pain down both arms, extreme vertigo, dizziness, neck
stiffness, eye pain, fatigue and a scary feeling of being 'spaced out' in
my head.

That was the beginning of the “new normal” for me. One which has
lasted twelve months and feels like a recurring nightmare from which |
cannot escape “yet". | say "yet" in the hope that they will find the cause
of Long Covid and that there will be a cure. However, | will confess
that on my darkest days | fear that | will never be able to walk, cycle,
ski or swim again due to the continuous fatigue and muscle aches, and
the dizziness and eye pain that come back when | overdo it.

Fatigue is hard to explain to someone who has never experienced it. |
don't mean sleepy or tired. Imagine that incredibly heavy lead weights
have been added to your arms and legs so that when you start to use
your limbs, they ache immediately with the build-up of lactic acid from
the exertion. Then imagine that you will have to spend every day with
those weights on your arms and legs and that every task makes your
muscles ache with pain and they feel too weak to do anything - that is
“fatigue”’, and it stops you doing lots of things. Brushing my teeth is
hard on my bad days. Washing my hair in the shower can almost do me
induring a relapse!

My school have been totally brilliant, and | can't praise them enough.
When | was ill, they allowed me to be off sick as long as | needed to be
and covered my lessons. As | slowly recovered, they put meon a
phased return to work allowing me to teach lessons when | could. |
was also allowed to step back from the physical demands of sports
and co-curricular activities. This has allowed me to slowly recover, but
I really miss being with the students outside of lessons.

| wish | could say | was totally recovered, but twelve months on the
from the start of this nightmare | am just recovering from a relapse
that put me in bed for ten days with extreme fatigue, diarrhoea and
severe muscle weakness in my arms and legs again. It is really scary to




discover that lifting a mug of tea to my mouth takes Herculean effort,
and to have legs that feel like jelly when | walk! “When will | get
better?'....... | ask myself a hundred times a day. Once again, my school
have been fantastic during my latest relapse and have told me to take
as much time as | need to recuperate before | come back to teaching
again. | hope all employers are as understanding and supportive as
mine, | am hopeful that if | take it slowly now and rest properly during
my recuperation, | will get back to teaching full time in the future.

My husband has been an absolute rock, cooking all the meals at home,
doing all the housework, and walking the dog every day for the last 12
months, leaving me enough energy to do my teaching job. Without
him, | do not think | would have been able to get back to teaching so
easily, as | don't have the energy for both home and work at the
moment. Even more importantly, he hugs me when it all gets too
much, and | sob like a baby shouting that "my life is over”. He calmly
reminds me to keep going, one day at a time.

As the government tells us it is safe for all 10 million children and even
more staff to return to school on 8" March, | am filled with a terrible
dread. The new UK variant is 70% more transmissible, and most
children and staff in schools will not have been vaccinated. More
people will end up like me, with debilitating Long Covid, that will
change their lives, possibly forever. At least 10% of adults and children
get long Covid. Based on the current estimates of daily cases, 1000
adults and children a day will get Long Covid.

| would not wish Long Covid on my worst enemy! Currently there is no
cure, or any kind of treatment for this horrible disease that has
completely taken way my active lifestyle and left me almost
housebound on bad days. | don't want another teacher, another child
or another family member to catch COVID-19 and end up like me.

So please, if you work in a school, or if you are a student, wear a mask
at all times. Keep your space from others and keep all the doors and
windows open. Get yourself tested at every opportunity, and

remember that a negative test does not mean you don't have it. Don't
think that just because you are young and fit, it won't happen to you. It
happened to me!

Back




DISCLAIMER

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

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

Long Covid Kids recommends seeking appropriate professional services before implementing any changes.



Ventilation and Other Strategies to Reduce the Risk of COVID-19 Aerosol Transmission
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Globally, as of 5:13pm CET, 6 January 2022, there have been 296,496,809 confirmed cases of COVID-19, including 5,462,631 deaths, reported to WHO. As of § January 2022, a total of 9,118,223,397 vaccine doses have been administered.

History Lesson — Spanish Flu - 1918

“Fresh Air is the bomb Washington is firing at the flu. “Get the air!” is the health department’s slogan. Get all the fresh air you can. Stay outdoors more than ever. Let

outdoors into homes, offices, classrooms and workshops. Fresh air will prevent the flu and will cure it”

Educational materials
only
(not endorsements).
Refer to disclaimer -
slide #4.

Ventilation and other
Strategies slides have
succinct one-page
summaries of
detailed/linked expert
resources.

The majority of images
have hyperlinks to
these resources which
include:

government, agencies,
teaching unions,
technical docs, quality
research, videos,
websites etc

DATE: 06 Jan 2022
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1. COVID-19 — Aerosol / Airborne Transmission

Transmission of Respiratory Diseases

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

Transmission of respiratory diseases, occurs T' 5. " 4
between two people, where one person is ransmission 04: res?"d.‘"y dlScaSeS:
infectious (asymptomatic, pre-symptomatic or '
symptomatic) and the other person who is
susceptible to infection.

PO TN T W Y T

L\

3 feet 6 feet

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.

1. Ebola transmits via DROPIets (drop to the floor)

Risk of aerosol transmission is greater in poorly COVID-19 spreads most easily in crowded settings, closed 2. Measles transmitted via AERosols (travel in the AIR)
ventilated indoor spaces where people spend a spaces with poor ventilation or through prolonged contact 3. SARS-CoV-2 does both
prolonged period of time (e.g. classrooms). Hands Face Space Freshair with an infected person(s). Aerosols can travel more than 1
metre. Transmission of Respiratory Viruses - Nature article HERE
Transmission Route Description Infection route Mitigation Strategies
1. Aerosol / Airborne Respirable microscopic aerosols < 5um from breathing, talking, shouting or singing and Inhalation e Good Ventilation (10+ litres/second/person) and air-cleaning
playing specific music instruments (e.g. wind and brass) e Quality Multi-Layer / snug fit masks (SAGE-EMG advice for UK Alpha variant)
Short-range aerosol transmission (< 2m) and Long-range aerosol transmission (>2m) e Reduce time spent indoors, shorter class-times, breaks (10 mins / hour)
Aerosols can float in the air from a few minutes up to 4 hours in poorly ventilated indoor e Smaller class sizes where possible
spaces (e.g. classrooms)
2. Droplets Spray of large particles from coughing, sneezing. Impact on mucosa surfaces e Quality Multi-Layer / snug fit masks (SAGE-EMG advice for UK Alpha variant)
Droplet transmission < 2 metres (mouth, nostril or eyes) e Social Distancing > 2 metres

e Cough etiquette - catch it, bin it, kill it

3. Contact Direct Contact (physical) and Indirect Contact (fomites — contaminated surfaces) Touch surface or person e Good personal hand hygiene
Virus can remain on contaminated surfaces for periods from hours to days, depending then touch mouth, nostril e Good surface cleaning hygiene
on the ambient environment (inc temperature and humidity) and type of surface or eyes

4. Other Long-range transmission through faecal aerosols from toilet flushing. Article (Figure 2) in | Inhalation e Good toilet cleaning hygiene

Appendix #4.1 and also HERE Flush toilet with closed lid



https://www.nature.com/articles/s41579-021-00535-6
https://onlinelibrary.wiley.com/doi/10.1111/ina.12797
https://www.npr.org/sections/goatsandsoda/2014/12/01/364749313/ebola-in-the-air-what-science-says-about-how-the-virus-spreads?t=1615388518055
https://www.npr.org/sections/goatsandsoda/2014/12/01/364749313/ebola-in-the-air-what-science-says-about-how-the-virus-spreads?t=1615388518055
https://www.youtube.com/watch?v=AGQYlrXzVJQ&feature=youtu.be
https://www.youtube.com/watch?v=AGQYlrXzVJQ&feature=youtu.be
https://www.youtube.com/watch?app=desktop&v=2gIdEITYEMo
https://www.youtube.com/watch?v=oqFn6AHoJZQ

1. COVID-19 — Aerosol / Airborne Transmission

Overwhelming Global Evidence, SARS-CoV-2 is airborne — PHE, SAGE, WHO, CDC, BMJ, Schools Guidance (ScotGov & DfE) etc* — *refer to Appendix #3.1

Risk of SARS-CoV-2 Transmission

Military-grade camera (video) shows risks of airborne CV-19 spread

Visualisation of Respiratory Particles — click on image/scroll

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

1. Crowded, poorly ventilated indoor spaces, no social distancing, no face masks

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)! > 1,500ppm — 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)

N

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

How CO2 sensors might help us return to “normal”-Indoor Dining/Bars, Shops HERE

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

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

Sllent

Shouting
or singing

E Feo

(© Each orange dot represents a dose of respiratory particles capable
of Infecting someone if inhaled

2 minutes 15 minutes 1 hour

We emit 10 times the number of particles talking than we do when silent

We emit 50 times the number of particles shouting than we do when silent
In the worst case scenario — shouting j

or singing in a closed space for an hour
- a person with Covid-19 releases
1,500 Infectlous doses.

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

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

1. COVID-19 — Aerosol / Airborne Transmission

Airborne Transmission of Respiratory Viruses - review published

The Journéy of

Ml Virosols

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

The Journéy of

Virosols

Aerosol Science Research Center, National Sun Yat-sen University, Taiwan © 2021 ASRC

How can viruses be spread through aerosol transmission?

Respiratory aerosols are produced during all expiratory activities, including breathing, talking, singing,
shouting, coughing, and sneezing from both healthy individuals and those with respiratory infections.
Respiratory aerosols produced by an infectious individuals may contain infectious viruses.

Where are Droplets ?

They all descended in 5 seconds.v
They 're too big to catch up withus!l!

Ahhh.... Socozy here !

> 1 meter

n
Aerosol Science Research Center, National Sun Yat-sen University, Taiwan © 2021 ASRC

Reference : C.C. Wang et al,, Airbome transmission of respiratory viruses. Science 373, eabd9149 (2021).

Virosols

Virus-laden aerosols

| Smaller than 100 pm;
The majority are smaller than 5 ym

Origin | Produced when inf
speak, sing, shout or simply breathe

Role | Super deliver of respiratory viruses

Characters | Invisible; linger and traveling in air
for hours; Trajectory controlled by
airflow and ventilation

Virus-laden droplets
Size | Larger than 100 pm
Origin | Produced mostly when infected
individuals sneeze or cough
Role | Poor deliver of respiratory viruses
Characters | Only suspend in air for less than

5 seconds; Only deliver viruses
within short range

— . ASRC  SOURCE
Capacity in Capacity in

ENERE  EeE
carrying viruses | Very High carrying viruses | Low % %
EVFR

Aerosol Science Research Center, National Sun Yat-sen University, Taiwan © 2021 ASRC

How long can virosols linger in the air ?

Time required for an aerosol to fall to the ground (or surfaces)
from a height of 1.5 m, estimated based on Stokes' law:

* 5 seconds for 100-pm aerosol

* 33 minutes for 5-pm aerosol

e >12 hours for 1-pm aerosol

* This guy has no respiratory symptoms-
J no coughing, no sneezing. Not very many
D / droplets are produced from him.
’ O v (e
r ¢ von 0o o )
~» ‘ 2 -

o
® Why don't we see droplets again? \\/‘

1 Aeomol Salence Ressarch Canter, Natione! Slun Y st-sem University, Tarwar, Copyright ©2021 ASRC

Reference : C.C. Wang et al., Airbome transmission of respiratory viruses. Science 373, eabd9149 (2021).

What are “ AEROSOLS

Aerosols are microscopic liquid, solid, or semisolid particles
that are so small that they remain suspended in air.

There are many different types of aerosols, such as natural aerosols,
man-made aerosols from pollution, and aerosols that contain pathogens.

ASRC  SOURCE
ES5RE  Ep

Aerosol Science Research Center, National Sun Yat-sen University, Taiwan © 2021 ASRC Reference : C.C. Wang et al., Aitbome transmission of respiratory viruses. Science 373, eabd9149 (2021).

Virosols are influenced by airflow and ventilation

Unlike gravity-driven droplets which are not affected by ventilation,
virus-laden aerosols are largely influenced by the airflow and ventilation pattern.

Hey, buddies, let's ride with the airflow
and check out some other rooms!
Maybe we will find a new host there. Droplets are so big and heavy!
They can never learn our special

trick to get the ride from airflow,

Produced by : Amoss! Science Amesrcn Come Natione S Y atser Lnrrsity. Tman, Copyrght wamon. Soience 373, esbed® 148 (20211



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

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

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

UK School Ventilation (#LongCovidKids)

Health & Safety Executive - Ventilation

Importance of Ventilation in Schools

Risk of SARS-CoV-2 Transmission

CO2 monitors s

®

N:R*xfpx nzxfleixf:xl-

Oyp0aoi.

Classroom/Dining-hall/Staffroom

Ventilation as part of a Layered Approach

L G ) )
Indoor Ventilation
During COVID-19

=D

DD

9am: Windows closed - Index case (Red)

11am: Windows closed — Infected (Red)

10am: Windows open — Infected (Red)

In a classroom
wnh 24 students

M
y
V4820
4' 5

The riskiest scenario = a classroom withno

After two hours with
no safcty measures

‘ B
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Vcnlllaling space

and reducing duration ’

/ & Patont0

. .'—.

I';x 4

If the room is ventilated during ti helnon
nic and the clas:
complete!

Low occupancy High occupancy

e and level

roup activity
Qutdoors and Indoors and Poorly Outdoors and Indoors and Poorty
well ventilated well ventilated ventilated well ventilated well ventilated ventilated

Wearing face coverings, contact for short time

Silent

Speaking

Shouting,

SINgINg

Wearing face coverings, contact for prolonged time
Speaking

Shouting,

singing

No face coverings, contact for short time

No face coverings, contact for prolonged time
Speaking

Shouting,

singing

Risk of transmission
Low MEEE Medium

Silent

Speaking

Shouting
Singing

* Borderline case that is highly dependent on quantitative definitions

High - of distancing. number of individuals, and time of exposure

e 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

e BBC News article (5 Mar 2021) COVID: Fresh air ‘key to safer classrooms’

e Return to school is welcome, but we must minimise shared air — BMJ article HERE



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

2. Ventilation (UK Schools?) — key mitigation measure to reduce the risk of aerosol transmissien

*Appendices #4.3 onwards

Leverage 4 Key Pillars:* ‘ SAGE-EMG/RAMP

Summary Guidance

BB101 Ventilation / BESA ‘ HSE/CIBSE/ PHE ‘ REHVA etc

*kkxdk* ONE PAGE CHEAT-SHEET *##**

COVID-19 Carbon Dioxide (CO2) RAG Settings - REHVA

1. SAGE-EMG “In most settings the risk of aerosol transmission is likely to be low if the ventilation rate achieves current design standards. For most workplaces and
public environments this equates to flow rate of 8-10 litres/second/person based on design occupancy”. WHO recommend: non-residential settings pgl1 - 10l/s/p

2. Options for improvement: Natural vent’In windows/doors (not fire-doors unless fitted with auto-close device), mechanical systems (HVAC), air-cleaning (HEPA)

3. Consider air-cleaning units to remove bacteria and particulates from the indoor air where indoor spaces are difficult to ventilate (e.g. no windows, unable to open
windows / open slightly) OR where outside air is polluted (e.g. in cities and heavy traffic)). Refer to Air-cleaning guidance in the Appendices

4. Implement Ventilation monitoring strategies — leverage CO2 monitors as effective method of identifying poor ventilation in multi-occupant spaces

5. CO2 levels for well-ventilated rooms < 1,000ppm, target < 800ppm. If > 1,000ppm then additional ventilation required. SAGE-EMG CO2 analysis Appendix #4.5

L .’qgngg gw%'ﬂ’-"‘ |

I EEESEEEERN TR RR R R |

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

(BE RSN ENENN ]

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

< 800ppm

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+ I/s/p. Ventilation of poorly ventilated areas (< 5 I/s/p, CO2 levels > 1,500ppm) to be improved to 10+ I/s/p (CO2 levels < 1,000ppm, target < 800ppm). Outdoor Air CO2 level is approx. 415ppm.

General Tips At CO2 levels of 1,000ppm, a person is breathing in 1.5% of exhaled air from other occupants. At CO2 levels of 800ppm, it’s 1.0% of exhaled air Temperature - Classrooms* Min Max
1. Ventilate premises 2 hours before/after use, purge rooms at lunchtime/breaks can be as effective as constant open windows. Do not block ventilation grilles. e BB101: Table 7.2 classrooms 20°C 25°C
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 e |egalised Min — Scotland Table X 17°C
3. CO2 sensors should be located away from windows, doors and ventilation grilles. Located at breathing height of main occupants at a distance > 50cm from folks e H&S Workplace Regs England 16°C
4. Any actions to improve ventilation should not compromise other aspects of safety & security (e.g. do not open fire doors unless fitted with auto-close device) i o ;
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 K WindTunnel | REIAtIVE Humidity Min Max
6. Switch off HVAC systems and fans (ceiling & desk) if recirculation of air is NOT from a fresh air supply IR, e Relative Humidity for classrooms 40% 60%
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 Ventilation Rates* I/s/p ACH
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 * Guidance (4 Pillars, WHO / ASHRAE) 10+ 4-6
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

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

AW E

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
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

NEU Step-by-step guide for Reps COVID-19 Risk Assessment — video, guidance and safety checklist HERE . NASUWT Ventilation & COVID-19 advice HERE . Joint union guide to improving ventilation in schools HERE
‘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
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

Note 1 : For non-UK Schools, above can be used as a guide. For detail refer to country specific guidance (e.g. USA Schools — refer to CDC + Healthy Buildings guidance in appendix #4.3 and air-filtration in #4.17)


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

CoSchools has also received support and input from the following:

) €3

3. CoSchools - Tools for Healthy Schools [+ »Long Covid Kids

& Friends supporting each other.

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

WatCh these Videos to Iea rn hOW to use yOU r COZ monitor a nd Why |t m|ght hEIp in your C|assr00m We have also created a simple table which some schools have found helpful. The table contains: the relevant CO2 levels, their descriptions, some

recommended actions, and potential outcomes — click the image below to download your printable copy.

ar., €0, tevel Oescrption
 Apractical guide to CO2 monitors. (.. ==

ventitstion

—————
aranetd
Watch on (8 Youlube Watch on (8 Youlube
In addition, the following A4 poster can be edited, printed, and laminated to sit alongside the monitors in classrooms - click the image below to start editing
your poster in Powerpoint format, or click here for an CpenDocument version, or if you're happy with the image of the Rexel DT326 then click here for a pdf.
' CO2 levels & virus transmission. (CO2... 0o ~» > o : i i ming. This environmental display monitor shows temperature and

Watch later Share

carbon dioxide (CO,)
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1

Watch on (88 Youlube Watch on 8 Youlube

If you are looking to motivate and train your classroom staff in using their CO2 monitors then there is also this a template of a presentation intended to help
you - click the image below to start editing your presentation in Powerpoint format (or click here for an OpenDocument version).

LongCovidKids Feedback to CoSchools includes a greater emphasis on:

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

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

infographic to be wall mounted in all indoor spaces monitors in our school

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

4. Clear guidance on the use of air-cleaning solutions (e.g. air-filtration units) for indoor spaces that are difficult to ventilate (e.g. no M C°$fh°°'s

WindOWS a nd/or OUtS|de air |S pOIIUted - C|t|e5/h eaVy trafflc) If you have tried your best with your Department for Education CO2 monitor and you are still struggling to maintain adequate ventilation then please visit

our Resources page to find useful links to guidance to help remedy your circumstances.



https://www.coschools.org.uk/
https://www.coschools.org.uk/
https://www.coschools.org.uk/
https://www.coschools.org.uk/

3. CoSchools - Tools for Healthy Schools (:£5sLong Covid Kids

& Friends supporting each other.

‘How to’

4 J
How to Use Air Cleaning

Use C(_)z monitors in | ‘ Units In Education
education and
childcare settings

‘H o)A (o}

Research and analysis Apply for a | COVID-19:

EMG: Role of ventilation in controlling DfE-funded L Air cleaning technologies

SARS-CoV-2 transmission, 30 - - .
September 2020 air cleaning unit

Reseapchancapaysts EMG: Potential application of air
EMG and SPI-B: Application of CO2 cleaning devices and personal

monitoring as an approach to d tamination t
managing ventilation to mitigate econtamination to manage

SARS-CoV-2 transmission, 27 May | transmission of COVID-19, 4 November
2021 2020



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

4. Appendices

Pages Slide Item
4.1 COVID-19 Aerosol / Airborne Transmission - Evidence 43 4.12 Air for Kids (#AirforKids) - Airthings 55
4.2 COVID-19 Superspreading Conditions and Examples 44 4.13 Indoor Air Quality - Airthings 56 - 57
4.3 Ventilation (UK Schools) — Ventilation Guidance: 4 Key Pillars and 45 4.14 Indoor Air Quality - uHoo 58
Additional Resources
4.4 Quality Ventilation Report - commissioned by Chief Scientific Advisor to 46 4.15 PP-L-Biosafety 59-61
UK Government
4.5 Ventilation (UK Schools) — Carbon Dioxide (CO2): Leverage SAGE-EMG 47 4.16 Relative Humidity and Temperature 62
advice
4.6 Ventilation (UK Schools) — Carbon Dioxide (CO2) Levels, Exhaled Air, 48 4.17 Air-Filtration — Guidance from USA and Canada 63
Cognitive Effects
4.7 Carbon Dioxide (CO2) — Flamefast UK CO2 Specialists 49 4.18 Air-Filtration — Guidance from REHVA, Ireland, CIBSE, SAGE-EMG 64
4.8 Carbon Dioxide (CO2) — Aranet4 50 4.19 Air-Cleaning Trials - Bradford Primary Schools 65
4.9 Carbon Dioxide (CO2) — CO2 Panel 51 4.20 Portable Air filtration/UV Sterilisation devices reduces SARS-CoV-2 in 66
COVID-19 Wards
4.10 Carbon Dioxide (CO2) — Other CO2 Companies 52 4.21 U.S. Environmental Protection Agency (EPA) - Takes Aim at Purification 67
Devices
4.11 Air Pollution and Indoor Air Quality 53-54 4.22 The Swiss Cheese Respiratory Pandemic Defence Model and Japan’s 3Cs 68

“If you can not measure it,
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4.1 COVID-19 — Aerosol / Airborne Transmission - Evidence

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 COVID “Myths”
Transmission (podcast)
16 mins 12 mins 32 mins 70 mins 45 mins 27 mins 24 mins
! : Begﬂng the Surge FE':.Droplets vs. Aerosols vs. Surfaces .
with Control of a—y
Airborne Exposure .
A T RSO . - MATTERS
R INPECTION PREVENTION
Slides link - HERE i s Document HERE
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WHO / Aerosol Timeline / Lancet
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Editorials
Covid-19 has redefined airborne transmission
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Catching the coronavirus from surfaces is rare. The World Health Organization
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https://drive.google.com/file/d/1sao_SOF3p6_QkPQHBZxXUfNgOijYUWdW/view
https://www.journalofhospitalinfection.com/article/S0195-6701(21)00007-4/fulltext
https://www.gov.uk/government/publications/nervtagemg-role-of-aerosol-transmission-in-covid-19-22-july-2020
https://www.gov.uk/government/publications/nervtagemg-role-of-aerosol-transmission-in-covid-19-22-july-2020
https://www.youtube.com/watch?v=sLJ-LLQ3Xhs&feature=youtu.be
https://its-airborne.org/covid19-timeline.html#event-new-head-of-us-cdc-acknowledges-aerosol-nature-of-covid-19
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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
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https://www.gov.uk/government/publications/sars-cov-2-transmission-routes-and-environments-22-october-2020
https://www.gov.uk/government/publications/higher-education-reopening-buildings-and-campuses/higher-education-reopening-buildings-and-campuses#infection-control
https://www.youtube.com/watch?v=8sz604vriAM
https://infectioncontrolmatters.podbean.com/e/covid-myths-with-dr-stephanie-dancer/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/question-and-answers-hub/q-a-detail/coronavirus-disease-covid-19-how-is-it-transmitted
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https://www.gov.scot/publications/coronavirus-covid-19-guidance-on-reducing-the-risks-in-schools/
https://www.gov.scot/publications/coronavirus-covid-19-guidance-on-reducing-the-risks-in-schools/
https://www.gov.uk/government/publications/actions-for-schools-during-the-coronavirus-outbreak/schools-coronavirus-covid-19-operational-guidance

4.2 COVID-19 Superspreading Conditions and Examples

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 @em ot Low occupancy High occupancy
. . . o . roup activity
majority of these events are indoors. Transmission route favours aerosol transmission, although droplets and contaminated Outdoors and Indoors and Poorly Outdoors and Indoors and Poorty
well ventilated well ventilated ventilated well ventilated well ventilated ventilated

surfaces will also be present. Superspreading conditions as follows: e T

' b == Silent
1. Crowded, poorly ventilated indoor spaces, no social distancing, no face masks ) ; .
2. Prolonged period of time (e.g. classrooms and offices) . : r . ’ Speaking
3. Talking, shouting, singing, playing musical instruments (e.g. wind and bass) {:‘ o T :}.g Tecr i sy | Shouting,
i i i :ﬁ o agn ST ] || singing
high breathing rates (e.g. exercise / gyms) i an ] SRR YT S .

Wearing face coverings, contact for prolonged time

4. High concentration of Carbon Dioxide (CO2)* > 1,500ppm — high % of exhaled R S =
air can transmit virus particles © " . : P T -
5. Mechanical HVAC systems where recirculation of air is NOT from a fresh air i & v | B IR || Speckis
supply. Recirculation of infected air can spread the virus (e.g. cruise ships) G ' Shouting.
Super-spreading Database events link HERE e

No face coverings, contact for short time

Silen
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. Speaking
Shouting.
Note 1: Every time you exhale, you release Carbon Dioxide (CO2) into the air. Since CV-19 is most often spread by breathing, singing -

coughing or talking, you can use CO2 levels to see if the room is filling up with potentially infectious exhalations. The CO2 level lets NoTacs covwings; contact Tor prolonged thve

you estimate if enough fresh outside air is getting in. S -
Speakin,
Science of Super-spreading Superspreading drives CV-19 pandemic Visualisation of CV-19 Spread oo )
houting,
a T R R - - — singing
l” ﬁh:&?;‘w*mm;.'f PN “* 3 :
o M i ﬂ’w‘a‘ | ]
i)
il %,.

L

Risk of transmission * Borderline case that is highly dependent on quantitative definitions
Low HEEE Medium High - of distancing, number of individuals, and time of exposure

e 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

] e Why some people are superspreaders and how the body emits CV-19 - article HERE

UJ ! ‘ _ ( e Superspreading through aerosols and importance of ventilation — article HERE

i‘f?:i,fiifﬁi?ﬁ'ﬁiﬁ’!’,ﬂiﬁi}iZ’f:L'L”‘”“‘ | e e | |« Super-spreading events — drive most of spread - article HERE

i slalinlady it b — - e Qutdoor seating often reduces CV19 exposure but not all structures are equal HERE

(& vis.sciencemag.or
&’V i 'ag.org P 1M views



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/ Estate Management / BESA

HSE / CIBSE / PHE

REHVA/Ireland/Wales/Europe etc

Research and analysis

EMG: Role of ventilation in controlling
SARS-CoV-2 transmission, 30
September 2020

Research and analysis

EMG: Simple summary of ventilation
actions to mitigate the risk of COVID-
19,10ctober 2020

Research and analysis

EMG/SPI-B/TWEG: Mitigations to
reduce transmission of the new variant
SARS-CoV-2 virus, 22 December 2020

The ventilation of buildings and other mitigating measures for
COVID-19: a focus on winter 2020

The Roval Sockety ‘Rapid Assistance for Modelling the Pandemic (RAMP)Y project
Task 70 Environmental and serosol trassenission

Septesuber 30, 2020

This document constitutes draft guidance which has been published for ¢ Itation par-
poses only.

The intesded audience includes advisors to UK Government (e.g. SAGE), Public Health
England, relevant governament departments (o.g. the Departmest for Education), ventila
tion practitioners (e.g. facturers and designers), skillod bullding service managers,
and interested scientists

Guidance HSE Executive
BB 101: Ventilation, thermal comfort S
and indoor air quality 2018 HSE > Coronavirus

Good estate management for

3& Health and Safety

Guidance About HSE Books Free updates

Ventilation and air conditioning

Building Bulletin 101: calculation tools Ventilation and air conditioning
during the coronavirus (COVID-
19) pandemic

schools

The role of school leaders - who

From: Department for Education d 0 e S Wh at

BESA — Building Engineering Services Association

GUIDE TO GOOD PRACTICE FOR INDOOR AIR
QUALITY FOR HEALTH AND WELL-BEING

SUMMARY OF PRACTICAL MEASURES FOR
BUILDING SERVICES OPERATION

Workplace health, safety
and welfare

Workplinre Sheaett Sataty srwt Wiettem] g Ssfions T S6s

s w

REHVA - COVID-19 Ventilation Guidance -
inc Schools and Infographic etc HERE
Ireland - Role of Ventilation in reducing
CV-19 Transmission HERE

Ireland - Employer checklist ventilation
Wales - CO2 monitors in education HERE
Europe: Guide for Ventilation towards
Healthy Classrooms HERE

Singapore: Ventilation and Indoor Air
Quality (IAQ) Guidance and Infographic
ASHRAE Ventilation rates HERE

UK Teaching Unions Ventilation Guidance

Ventilation of indoor spaces to stop the
spread of coronavirus (COVID-19)

Updated 24 March 2021

NEU Step-by-step guide for Reps
COVID-19 Risk Assessment — video,
guidance and safety checklist HERE
NASUWT Ventilation and COVID-19
advice HERE

Joint union guide to improving ventilation
in schools HERE

EIS Union - ventilation actions HERE

Additional Ventilation Resources

WHO England + Northern Ireland Scotland School Guidance Ireland and Wales Lancet

L.Morawska et al

Healthy Buildings for Health — US Schools

England School }.‘
Guidance P N

THE LANCET COVID-19 COMMISSION
SCOttISh Government |re|and Ve ntilation SAFET:CS:OFC?EC:NCI’)NS?;EET::\'/{;.’
Riaghaltas na h-Alba Guid for School S
gov.scot uidance 10r Scnools esigning infectious

disease resilience

Northern Ireland School

Guidance

Scottish Schools
Premises Regulations

into school buildings

through improvements
Wales School to ventilation and air

Guidance cleaning

APRIL 2021

Ventilation
procedures to
minimise
airborne viruses
at schools

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

4.4 Quality Ventilation Report - commissioned by Chief Scientific Advisor to UK Government s

Initial Recommendations

Improved ventilation essential to safe use of buildings & public spaces

Royal Academy of Engineering Article HERE and Initial Report HERE

PART A: Strategic Change Required

NATIONAL
ENGINEERING
POLICY CENTRE

INnitial Report

Summary

The Royal Academy of Engineering and its partners
in the National Engineering Policy Centre have been
asked by the Government Chief Scientific Adviser

to undertake a rapid review of actions to make
infrastructure more resilient to infection.

This short-turnaround response provides an initial

overview of the strategic challenges we as a society face,

along with advice on immediate measures that can
make a significant difference ahead of winter 2021/2.

We have found that the COVID-19 crisis has revealed
flaws in the way in which we design, manage and
operate buildings that, if left unchecked, will disrupt
management of this and other pandemics, impose
high financial and health! costs on society, and
constrain our ability to address other challenges such
as climate change.

By delivering infection resilient environments

we mean to ensure that public and commercial
buildings (places of work and leisure, specialist
settings such as hospitals and care homes, and
potentially transport hubs and carriages) minimise
the risk of disease transmission, to support public
health during and beyond the current COVID-19
pandemic.

There is a moment of opportunity to make a
transformational change to how we design and
manage our buildings to create good, healthy and
sustainable environments for those who use them.
Many of these changes have relevance well beyond
COVID-19. This is explored in Part A of this report.
Our initial recommendations are:

1 Government should provide support to map the knowledge and skills requirements across the building

industry, general businesses, and the engineering professions to manage buildings in a way which minimises
infection risks. It should then work with professional bodies, sector skills organisations and training boards to
put in place plans to address the skills gaps identified.

Working with the National Core Studies Programme, UKRI and the National Academies, government should
put in place an action plan to address key research gaps on an accelerated basis.

Government should undertake a rapid review of the capacity and capability requirements among regulators
(including local authorities) to support and enforce standards in maintaining buildings for public health.

Demonstration projects should be commmissioned to fill specific knowledge gaps to underwrite regulation and
enforcement such as the acceptable minimum standards for ventilation to manage infection risk.

Government policy on net zero must be developed in a way that is consistent with priorities around indoor air
quality and making buildings resilient to infection.

PART B: IMMEDIATE Actions ahead of Winter 2021/2

Government and its agencies should collaborate to rapidly develop and deliver clear communications aimed at
building owners and operators with the lowest capability, emphasising the importance of improving ventilation
whilst maintaining wider good practice on infection control.

Communications should be accompanied by guidance, available via trusted and widely accessible sources,
to support owners and operators to establish an appropriate balance of measures to manage infection risks,
alongside thermal comfort, air quality and energy efficiency.

Government and professional engineering bodies should provide rapid and specific technical guidance to

“There will be different information needs for those with responsibility but no technical background,
such as a HEADTEACHER or office manager, and an engineer or facilities manager who does have a
technical background but who lacks specific expertise in ventilation.”

enable owners and operators to select and effectively implement appropriate technology (e.g. conventional
ventilation systems, CO, monitoring).

9 Government should provide incentives to encourage private and public sector organisations to improve the

LongCovidKids comment - without immediate Government investment, many of the recommendations poorest performing spaces in buildings.

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



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

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

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

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

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.

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.
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.

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.

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 I/s per person in
an office type setting correspond to a CO2 concentration around 1,000ppm.

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.

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.
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.

CO2 cannot be used as a proxy for ventilation in spaces where there are other CO2 sources present (e.g. combustion devices).

10. Leverage CO2 guidance from the following 4 Pillars: SAGE-EMG / RAMP, BB101 Ventilation & Thermal comfort / BESA, CIBSE / HSE / PHE, REHVA.

11. NEW*** EMG and SPI-B: Application of CO2 monitoring as an approach to managing ventilation to mitigate SARS-CoV-2 transmission (27 May 2021) - published 11 June 2021 - Document HERE

e W e

© N

SAGE-EMG — Role of ventilation in controlling SARS-CoV-2 transmission (30 Sep 2020). Document HERE Case Study: Ventilation + CO2 CO2 Videos
Table 3: Averaged likely number of new cases in a worst-case occupancy scenario with Indoor Carblon Dioxide Concentration INDOORY/:\!:
ventilation rate/ CO,, quanta generation rate and time (30 people, 150 m3 room, continuous mrTTTR W—— .
occupancy, 8 I/min breathing, 0.005 I/s/person CO; generation). i
P . 1 hogur pe 2hours 29 ) - Effect of ventilation improvement during a tuberculosis
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1/s/person |steady CO2 1 10 - e . e e
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5 1395 0.05
10 897 ; 5 . L
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000
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-E 2. Engineers improved
£ 3000 X .. .
gm \a. -+~ CO2 Concentration {ppm) = air-circulation CO2< 600ppm
g Yl , : — ! _ 3. Increase in ventilation was
1000 Y o9+ Figure 3- Carbon Dioxide concentration — Shows how the indoor CO, concentration (-hange; dnnﬁ&ﬁﬁ} over time and room volume, and in relation to ventilation provision . o
? responsible for 97% decrease

0 1 z 3 4 5 e.» 7 Q 9 1'0 171 1'2 13 1'5 15 1'6 17 1.a 19 20 on transmission. Outbreak

Delivery Rate (litres/second/person)
. : ; completely stopped.
Figure 3: CO; vs. delivery rate for an office type setting.



https://www.gov.uk/government/publications/emg-and-spi-b-application-of-co2-monitoring-as-an-approach-to-managing-ventilation-to-mitigate-sars-cov-2-transmission-27-may-2021
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.12639
https://onlinelibrary.wiley.com/doi/full/10.1111/ina.12639
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.gov.uk/government/publications/emg-role-of-ventilation-in-controlling-sars-cov-2-transmission-30-september-2020
https://www.youtube.com/watch?v=ZdZH5qTCogg&feature=emb_logo
https://www.youtube.com/watch?v=kBpTibMcQzA
https://www.youtube.com/watch?v=PRMGM56rrio&t=3s

4.6 Ventilation (UK Schools) — Carbon Dioxide (CO2) Levels, Exhaled Air, Cognitive Effects

Carbon Dioxide (CO2) Levels, Exhaled Air, Cognitive Effects

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

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

Cognitive Effects - link HERE

Air already

CO2 (ppm) exhaled
5,000 11.5%

4,000 9.0%

3,000 6.5%

2,000 4.0%

1,000 15%

400 0%

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

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

Table 1. Additional benefits of higher ventilation and improved air quality in schools beyond airborne

infectious disease transmission.

Impact of Context
Ventilation
1 Test scores Ventilation renovations were

completed to improve IAQ in all
school buildings within a single
Texas school district.

1 Cognitive CO, concentrations were
function measured as a proxy for
ventilation rates in classrooms.

™ Math, Classroom ventilation rates
reading, were measured in 140 fifth
and science grade US classrooms.
scores
J Asthma Exposure factors were measured
symptoms in 100 primary and secondary

school classrooms with and
without new ventilation

systems.
{ Respiratory Over 4,000 sixth graders from
symptoms 297 schools participated in a
survey of indoor environmental
4 Missed quality in schools.
school days
J Child Increased ventilation rates and
absenteeism child sick days were studied for
635 children attending 20 day-
care centers in Denmark.
J Missed CO, as a proxy for ventilation
school days was studied in 60 naturally
ventilated primary school
classrooms in Scotland.
Llliness CO, concentration was
absence measured continuously over two

years in 162 US primary school
classrooms with a mixture
of mechanical and natural
ventilation.

Findings

Math and reading test scores
significantly improved, with an
increased probability of passing by 2%
and 3%, respectively.

Cognitive testing of students shows
a 5% decrease in ‘power of attention’
in poorly ventilated classrooms.
Researchers equate this to the effect of
a student skipping breakfast.

Mean mathematics scores increased by
up to 0.5% per each liter per second per
person increase in ventilation rate, with
similar effects on reading and science
scores.

Pupils who attended schools with new
ventilation systems reported fewer
asthmatic symptoms.

Lower ventilation rates, moisture,
and dampness were all independently
associated with a higher incidence of

respiratory symptoms. Inadequate

ventilation was also associated with
more missed school days.

A 12% decrease in sick days was found
per hourincrease in the air exchange
rates.

For each 100 ppm increase in time
average CO_ concentration, student
attendance decreased by about 0.4

days per year.
Foreach 1L/s (2.2 cfm) per occupant
increase in ventilation rate, illness
absence decreased 1.6%.

Reference
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2
= COGNITIVE EFFECTS
yasl]l SIGNIFICANT (2500)

1500
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] AVERAGE INDOOR LEVELS (600-800)

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

Increased Student
Performance

Improved
Respiratory Health

Increased Student
Attendance

N
%
z Decreased Airborne

Disease Transmission



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

4.7 Carbon Dioxide (CO2) — Flamefast UK CO2 Specialists

Leading UK manufacturer and global supplier: Local Authorities, Schools, Universities, Offices, Public Buildings, Workplaces and Homes

Portable or Wall Mounted HERE

Y{SION Home About Specifications BuyNow Contact
C02 MONITOR

USB Powered
CO2 Temperature &
Relative Humidity

Monitor NEW &
- IMPROVED

I_*
-~ : VISION CO2 MONITOR
+ Vision CO2 Monitor
. Antl—tamperWall Bracket Vision is a high-quality UK Manufactured CO2 Monitor that advises when further ventilation is required. This ‘plug and play’ + USB Powersd - PC/Mains Adabter
- USB Mains Adapter (Whlte) solution does not require hard wiring yet has the added benefit of continuous monitoring (updated every 5 seconds) and P
« 2m USB Cable (White) provides a bold visual indication that is not achievable with battery operated units, » Non-dispersive Infra-red (NDIR) CO2 Sensor

% : g .
An anti-tamper wall bracket (with cable securing channel) is supplied as standard, so Vision can be used as both a portable Bold Multicoloured Indication

Free Windows app: or fixed solution. When you connect Vision to a Laptop or PC, the free PC app allows your Vision settings to be fully » Desktop or Wall Mountable

customised, and readings for the previous 30 days to be viewed - .
. : , : ? e R « Anti-tamper Wall Bracket supplied as standard
- Multicoloured setting configuration

» 30-day historical data can be viewed
+ Temp & RH Readings can be disabled
+ Manual Calibration

» Typical 10 year life expectancy
Proudly supporting N » Configurable through free PC App
www.longcovidkids.org

» UK MANUFACTURED



https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/
https://www.vision-co2monitor.co.uk/

4.8 Carbon Dioxide (CO2) — Aranet4

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

o ARANET4 PRO + ARANET PRO
-
FO R E D U CA I I o N A L A @ |, raneravisuaLLY INDICATES @ @ ARANET4 AIR
g'c COVID-19 AEROSOL G QUALITY MONITOR
°F

FAC I L I T I E S LG ® TRAN%_A_MSSION S ARANET PRO

BASE STATION

6006 6000

The Centers for Disease Control and Prevention guidelines assert that COVID-19
A can be spread via small droplets and aerosols

aranet

Air Quality and Reducing A
COVID-19 Risks at Schools
and Universities A Proper air exchange and ventilation can shorten this time interval 10 times

Septemter 30 229 af 00 PN EEST

These virus containing aerosols can linger in the air for several hours

Aranet4 is the perfect device for monitoring the air exchange rate. It warns when
A the air quality has become unhealthy and you should take care of the airflow in
the classroom

* Case Study — Milan School HERE

ier - in — i Schools and universities often are hotbeds for COVID-19 spread. This is no surprise since ‘N
UK Suppller Duomo Australia — CO2 Radical there are many people in closed environments like classrooms, so it can be a nightmare to 53 ’.}é\‘i\
ensure all safety precautions are met. The Centers for Disease Control and Prevention ATy s\‘; =

has warned that COVID-19 can spread via aerosols. These are small droplet particles ARANET4 GIVES AUDIAL
sles@duomacouk 01905 797989 Boe . . . . .
R Q@ Radiw B e containing the SARS-CoV-2 virus - a serious risk factor that has to be considered indoors. WARNING WHEN RISK OF
The best way to combat it is to ensure proper air exchange. How can you know if the air lch?cvR“E):s?EEONTAGION
quality is good? This is where Aranet comes in!
Aranet4 PRO sensors + Aranet PRO base station is the perfect solution for educational
Araieta Seneor ~ HOME S PRO facilities to ensure safety from COVID-19 spreading via aerosols. .
Y T
= B ) ) aranet ARANET4 SENDS
= DATA WIRELESSLY
: ] P> FREE SOFTWARE = TO ARANET PRO
| i n‘g;?f;:;ﬂ?ym' CO: ARANET4 PRO SENSOR P> SEE GRAPHS, DOWNLOAD REPORTS AND RECEIVE CENTRALIZED ALARMS
monitor A COVID-19 aerosol transmission risk monitoring device P> GET A COMPLETE OVERVIEW OF EDUCATIONAL INSTITUTION BUILDING,
: o ) SEE WHICH CLASSROOMS ARE MORE DANGEROUS AND PLAN ACCORDINGLY
O Awireless plug-and-play device with on-screen display

O Monitors CO, (an air quality indicator), temperature, relative
humidity and atmospheric pressure

Aranet4 is an easy to use CO, monitoring device that lets you know right away if the ventilation is sufficient
and whether you are at an elevated risk of SARS-CoV-2 infection via aerosols. Visual color indicators as well
as a sound alarm will notify you when action (opening windows, turning up the ventilation or leaving the
room all together) must be taken.

O Warns via color indicator and sound signal when action must
be taken to increase airflow

aranet
For a complete school solution you can have an Aranet4 device in each classroom and then wirelessly
network them to an Aranet PRO base station. It’s plug-and-play easy to set up and comes with free
software that allows you to see graphs, download reports and receive centralized alarms. With it you get a
complete overview of what is happening in the educational facility building, you see which classrooms are
more dangerous so you can plan accordingly. Aranet allows you to see the invisible.

THE SCIENCE - > | A ARANET PRO BASE STATION
OF C ¥ID-19 s § 4 \ Webinar: for centralized data monitoring

AEROSOL ! Indoor Ai rb rne O Wirelessly gathers readings from up to 100 Aranet4 devices
. ]
TRAN SM I SS I 0 N \ o & O Centralized reporting, graphing and alarms - understand the situation in
i (- '\I | D _1 9 R IS k S the whole building and find out which classrooms are more dangerous

O Integrate into existing systems/databases

You can only improve what you can measure.
Let Aranet4 make your facilities safer!

WWW.ARANET.COM

For more detailed information about Aranet products, please visit www.aranet.com, contact your Aranet
representative or write to info@aranet.com. Product specifications are subject to change without prior notice.
® 2020 SAF Tehnika, JSC. All rights reserved.

An Interview with
Dr. Jose-Luis Jimenez

ew with Dr.Berger



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

4.9 Carbon Dioxide (CO2) — CO2 Panel

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

CO2 Panel Pl www.co2panel.co.uk and www.co2panel.com

CO2 Panel Matrix

(+1200)

of Covid-19

?%ongCovidKids.Or;g

PROUDLY SUPPORTING LONG COVID KIDS

= Green li ht
Fresh air (4

Yellow ligh
Ventilate (6

= Red light
Go out and ventilat:

CO2Panel

Cloud

12]

Monitoring CO2 Levels to control spread

At co2panel we have developed 2 different covid-19 specific co2 monitors in line
with the latest research studies[*] to provide industry specific support to the UK
community (Schools, Surgeries, Hospitals, Offices, Restaurants, Pubs and Cinemas).
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~ Online platform with the CO2

values. Access your data from
your mobile or pc.
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Automate your
ventilation system
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UNBOXING MEDIDOR

C02 PANE[ Pl

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

> Certlfled to be used to monitor CO2 for Cov1d 19

» NDIR Sensors as advised by CIESE

» Permanent installation (Continuous use 24/7)

» Wi-Fi connectivity (view readings online multi-device)

» Industrial Grade

» Easy/simple to read (traffic light system)

» Automatic calibration

» Alarm set available (SMS, email)

» Full data capture (download co2 histories)

» Remote monitoring and integration for number of classrooms
(online access mobile and désktop)

» Discrete and well integrated

Monitors CO2 and
displays information
Schools, surgeries, offices,
restaurants

14 Inch colour LED display
Internet connection

Co2 Matrix .

CO2 Panel CLOUD

CO2 Panel Premium

o Graficas y opciones de exportacion

BCOPANEL iz - | ‘i"":‘ 51 D

@ visualiza todos tus dispositivos de un vistazo

--_- 55555355555
f=sT

CO2Panel

IFTTT &t

0 Activa otros dispositivos
(ventilacion activa) cuando
suba el nivel de CO2 gracias
a la compatibilidad de
CO2Panel con IFTTT

Comparte con tus clientes
la calidad del aire que
respiran

@ cozpanel @ cozpanel @ cozpanel
® visual indieation ® visual indicati 145 Visual indication

(e

@ cozpanel,
® visual indication

CO,;
7 ...@P cozpanel
(© Visual indication

\

@ cozpanel
® Visual indication

CO2PANEL products are accurate, long lasting and DONT require
calibration. They are all maintenance-free and have been design for
continuous monitoring (industrial grade)



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/

4.10 Carbon Dioxide (CO2) — Other CO2 Companies

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

@ Rolroric SWITZTRLAND -l oy €2 s | T v |

Q

@ Whatis CO2-and how is it measured?
i C =l Watch{al

Watch on (28 YouTube

* |deal 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

OVERVIEW

The Wohler CDL 210 CO; ¢ata logger and the Wohler COL 110 COz ¢ata monitor are
€0z measuring devices (colloguially also called CO; tratfic light) for continuous
monitoring of the carbon dioxide entration (in ppm) and other sir quality factors.

Determination of the indoor alr quality through combination of measurement and
Identification of

« The COg-concentration
« The alr temperature
= The alr humicity

For COxrmonitoring of;
« Housing spaces (comfortableness, humidity problems, etc.)
« Conference rooms and lounges (e.9. schools)

* |deal 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

It is recommended by REHVA that the levels are temporarily changed

to green-yellow 800ppm and red at 1000ppm, in order to promote as

* Variety of products for most
workplaces (inc Schools)

CO2MC - Carbon Dioxide, Temp Aercast - Senseair Customisable

ExploraCO2 - Senseair CO2,

& RH Monitor

CO2, Tempand RH

Temp and RH sensor

INDOOR AIR QUALITY

5 Reasons to Switch to a CO2-Controlled HVACR System

News builds and retrofits can both take advantage of the benefits of Demand Control Ventilation utilizing a carbon
dioxide monitor. Here are 5 reasons adding CO2 control to an HVACR system can save energy and money.

« Indoor Air Quality - COZ senscrs answer the *fresh air” problem of modem, sealed buildings

@coa METER.COM
62 VERSUREMENT SPECALITS

« Occupant Comfort - Controlling CO2 levels creates a much healthier and pleasant work and living space

= Equipment Life - Running DCV anly when people are present reduces the wear and tear on the entire HVAC
system

» Cost Savings - Energy savings up to 30% are reported for DCV systems

» LEED Accreditation - CO2 serssing can assist in LEED certification, which may include tax breaks and incentives

* 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

The CO2 controllers below are designed to work with industry-standard systems, including 0-10V or 4-20mA
control and industrial relays. While each has unique specifications depending cn the application, they are all
designed rot only to improve the health and well-being of your clients but to save them money as well,



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

4.11 Air Pollution and Indoor Air Quality

Air Pollution and Indoor Air Quality

Air Quality Scientists are demanding a “Paradigm shift” in Ventilation Standards — HERE Effects of Indoor air quality (IAQ) on children and young people — Dated 28 Jan 2020 (pre-COVID) — link HERE
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schools in the UK pupils in the UK outdoors per day children living in
poor quality housing

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

Air Pollution and Indoor Air Quality (IAQ) Articles

Covid-19 proved bad indoor air quality makes us sick. We can fix that. ) j o o e
UK i it i irl...
Air quality scientists are demanding a "paradigm shift" in ventilation AC;z:;e\r,vh?;izrjaj\l,raqr::oi ir:qou:zfirioomg?ot :? o
standards. pollution played in the death of a London sc...
& hvnplus.co.uk
1. The pandemic has brought air quality to the fore, but it isn’t just Coronavirus that’s a A
concern if air safety isn’t monitored in schools - HERE 1. UK coroner demands air quality reforms following schoolgirl’s death — HERE
2. Total overhaul of indoor air quality needed post-pandemic, experts warn - HERE 2. Study links childhood air pollution exposure to poorer mental health - HERE
3. Urgent Need for Indoor Air Quality Regulation - HERE 3.  Why s Indoor Air Quality important in schools - Video Link HERE
4. To prevent next pandemic, scientists say we must regulate air like food and water - HERE 4. Indoor Air Quality Matters more than ever - plants arent the solution HERE N.Wood + 10 year-old son highlight:
5. Calls for post-Covid ‘revolution’ in building air quality — proposal for public places to have 5. Researchers explore connection between air pollution + mental health HERE | e Air Pollution is the BIGGEST
ventilation certificates - HERE 6. Systemic Inequalities in Indoor Air Pollution exposure in London — HERE environmental threat to health in
6. BESA Backs Scientists’ call for overhaul of ventilation standards — HERE 7. Majority of Londoners want cleaner air —article HERE the UK
7. Ask more questions about building’ indoor air quality — say leading scientists - HERE 8. Heterogeneous medium benefits of CV19 lockdowns on air pollution - HERE | e Governments need to do more to
8. Why opening windows is as important as Hands, Face, Space — HERE 9. Trends in indoor air quality and their effects on human health — HERE improve IAQ and protect children
9. Boost air quality in buildings to reduce respiratory infections — HERE 10.  Volatile Organic Compounds (VOCs) in Commonly used products HERE and families in schools and
10. A paradigm shift to combat indoor respiratory infection. Science article HERE + next slide 11. Ventilation Guide argues UK in urgent need of IAQ Standards HERE businesses



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

POLICY FORUM

INFECTIOUS DISEASE

A paradigm shift to combat
indoor respiratory infection

Building ventilation systems must get much better

Sy Lidia Morawska, Joseph Allen, William Bahnfleth, Philomena M. Bluyssen, Atze Boerstra,
Glorgio Buonanne, Junji Cao, Stephanie J. Dancer, Andres Floto, Francesco Franchimen, Trisha
Greenhalgh, Charles Haworth, Jaap Hogeling, Christina Isaxon, Jose L. Jimenez, Jarek Kurnitski,
Yuguo LI, Marcel Loomans, Guy Marks, Linsey C. Marr, Livio Mazzarella, Arsen Krikor Medikoy,
Shelly Miller, Donald K. Milton, William Nazaroff, Peter V. Nielsen, Catherine Noakes, Jordan
Peccia, Kim Prather, Xavier Querol, Chandra Sekhar, Ol Sepplinen, Shin-ichi Tanabe, Jullan W.
Tang, Raymond Tellier, Kwok Wal Tham, Pawel Wargockl, Aneta Wierzbicka, Maosheng Yao

here is great disparity in the way

we think about and address dif-

ferent sources of environmental

infection. Governments have for de-

cades promulgated a lange amount

of legislation and invested heavily
in food safety, sanitation, and drinking
witer for public health purposes. By con-
trast, airborne pathogens and respiratory
infections, whether seasonal influenza or
COVID-19, are addressed fairly weakly, if
at all, in terms of regulations, standards,
and building design and operation, per-
taining to the air we breathe. We suggest
that the rapid growth in our understand-
ing of the mechanisms behind respiratory
infection transmission should drive a para-
digm shift in how we view and address the
transmission of respiratory infections to
protect against unnecessary suffering and
economic losses. It starts with a recogni-
tion that preventing respiratory infection,
like reducing waterborne or foodborne dis-
ease, is a tractable problem.

Two factors in particular may contribute
to our relatively weak approach to fighting
airborne transmission of infectious diseases
compared to waterborne and foodborne
transmission. First, it is much harder to
trace airborne infections. Food and water
contamination nearly always come from an
easily identifiable point source with a dis-
crete reservoir, such as a pipe, well, or pack-
age of food. Its impact on human health is
early if not immediate in terms of charac-
teristic signs and symptoms, so that diligent
epidemiology can track and identify the
source relatively easily. Over the years, this
has led to the current public health struc-
tures in well-resourced countries. Standards
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have been enacted for all aspects of food
and water processing, as well as wastewater
and sewage. Public health officials, environ-
mental bealth officers, and local councils
are trained in surveillance, sampling, and
investigation of clusters of potential food
and waterborne outhreaks, often alerted by
local microbiology laboratories. There are
published infection rates for a large range

“..healthy indoor environments
with a substantially reduced
pathogen count are essential for

public health.”

of pathagens, with morbidity and mortal-
ity risks now well established. By contrast,
airborne studies are much more difficult to
conduct because air as a contagion medium
is nebulous, widespread, not owned by any-
body, and uncontained Buildings and their
airflows are complicated, and measurement
methods for such studies are complex and
not generally standardized.

Second, a long-standing misunderstand-
ing and lack of research into airborne trans.
mission of pathogens has negatively affected
recognition of the importance of this route
(). Most modern building construction has
occurred subsequent to a decline in the be-
lief that airborne pathogens are important.
Therefore, the design and construction of
modern buildings make few if any modifi-
cations for this airborne risk (other than for
specialized medical, research, or manufac-
turing facilities, for example). Respiratory
outbreaks have been repeatedly “explained
away” by invoking droplet transmission or
inadequate hand hygiene, For decades, the
focus of architects and buildi i s

was on thermal comfort, odor control, per-
ceived air quality, initial investment cost,
energy use, and other performance issues,
whereas infection control was neglected
This could in part be based on the lack of
perceived risk or on the assumption that
there are more important ways to control
infectious disease, despite ample evidence
that healthy indoor environments with a
substantially reduced pathogen count are
essential for public health.

It is now known thal respiratory infec-
tions are caused by pathogens emitted
through the nose or mouth of an infected
person and transported to a susceptible
host. The pathogens are enclosed in fluid-
based particles aerosolized from sites in the
respiratory tract during respiratory activi-
ties such as breathing, speaking, sneezing,
and coughing. The particles encompass a
wide size range, with most in the range of
submicrometers to a few micrometers ().

Although the highest exposure for an
individual is when they are in close prox-
imity, community outbreaks for COVID-1%
infection in particular most frequently oc-
cur at larger distances through inhalation
of airborne virus-laden particles in indoor
spaces shared with infected individuals (2).
Such airborne transmission is potentially

the dominant mode of tr of nu-
merous respiratory infections. There is also
strong evidence on di tr issi

for example, in restaurants, ships, and
schools—suggesting that the way buildings
are designed, operated, and maintained in-
fluences transmission.

Yet, before COVID-19, to the best of our
knowledge, almost no engineering-based
measures to limit community respiratory
infection transmission had been employed
in public bulldings (excluding health care
facilities) or transport infrastructure any-
where in the world, despite the frequency
of such infections and the large health bur-
den and economic losses they cause (3). The
key engineering measure is ventilation, sup-
ported by air filtration and air disinfection
(#). In this context, ventilation includes a
minimum amount of outdoor air combined
with recirculated air that is deaned using
effective filtration and disinfection.

VENTILATION OF THE FUTURE

There are ventilation guidelines, stan-
dards, and regulations to which archi-
tects and building engineers must adhere
Their objectives are 10 address the issues
of odor, and occupant-generated bioeffiu-
ents [indicated by the concentrations of
occupant-generated carbon dioxide (00,)],
by specifving minimum ventilation rates
and other measures to provide an accept-
able indoor air quality (IAQ) for most occu-
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pants. Similarly, there are other guidelines
and regulations to ensure thermal comfort.
To achieve this, the amount of outdoor air
delivered to indoor spaces is r ded

rates and their effective distribution in the
occupant microenvironments (8), and in
general this is a rapidly expanding field.

single infectious cccupant at an event), and
to the reality that ventilation has less of an
impact for nearfield exposure. Manage-

Dy d control and flexibility are nec-

or mandated in terms of set values of air
change rate per hour, or liters of air per
person per second. Threshold values of CO,
and a range of indoor air temperatures and
relative humidity have also been prescribed.

There are also some health-based indoor
air quality guidelines. The most important
are the World Health Organization (WHO)
[AQ guidelines, providing values for ben-
zene, carbon monoxide, formaldehyde,
and other chemicals, based on the dura-
tion of exposure (5). There are, however, no
ventilation guidelines or standards to spe-
difically control the concentration of these
pollutants indoors. None of the documents
provide r 4 or dards for
mitigating bacteria or viruses in indoor air,
originating from human respiratory activi-
ties. Therefore, it is necessary to reconsider
the objective of ventilation to also address
air pollutants linked to health effects and
airborne pathogens.

One challenge is that ventilation rutes
reguired to protect against infection trans-
mission cannot be derived in the same way
as rates for other pollutants. First, infection-
focused ventilation rates must be risk-based
rather than absolute, considering pathogen
emission rates and the infectious dose [for
which there exist data for a number of dis-
eases, including influenza (6), severe acute
respiratory syndrome coronavirus (SARS-
CoV), Middle East respiratory syndrome,
tuberculosis, SARS-CoV-2, and measles].
There is often limited knowledge of viral
emission rates, and rates differ depend-
ing on the physiology of the respiratory
tract (which varies with age, for example),
the stage of the disease, and the type of
respiratory activity (eg., speaking, sing-
ing, or heavy breathing during exercise).
The infectious dose may differ depending
on the mode of transmission. This is well
established for influenza A, for which the
infectious dose is smaller with an aerosol
inoculum than with nasal instillation (7).
Some infectious agents display “anisotropy.”
in which the severity of disease varies ac-
cording to the mode of tr ission (7).

essary not only to control risk but also to
address other requirements, including the
control of indoor air pollution originating
from inside and outside sources and, es-
pecially, to control energy use: Ventilation
hould be made ad te on d 1 but

ment of the event reproduction number is
important for the control of an epidemic,
especially for indoor spaces with a high
d of people, high emi rate (vo-
calization or exerdsing), and long periods
of shared time. Spaces like this will require
air-cleani es, including air filtra-

not wnr bly high. Buildi ©
over one-third of energy globally, much of it
expended on heating or cooling outdoor air

as it s brought indoors. Therefore, although

tion and disinfection. Air filtration can be
achieved by incorporating filters into the
building heating, ventilation, and air con-
ditioning system or by portable air clean-

Flexible ventilation

dependent on the building’s

Vertlation artlow rates must be controlied by the number of ocoupants in the space and ther activity.

Design occupancy
Vertiaton = sat for
MANMUIM oTCupancy.

'y
K 3 [¥1

Improved air distribution
Dietferant system designs can decraase axposure

and 53ve enargy
o

Sariddi d

should optimize indoor

Second. future ventilation systems with
higher airflow rates and that distribute
clean, disinfected air so that it reaches the
breathing zone of occupants must be de-
mand controlled and thus flexible (see the
figure). The ventilation rate will differ for
different venues according to the activities
conducted there {eg, higher ventilation
rates for exercising in gyms than for rest-
ing in movie theaters). There are already

lel bl of ventilation
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t quality in terms of health and
comfort, they should do so in an energy-
efficient way in the context of local climate
and outdoor air pollution.

Third, in some settings, it will not be pos-
sible to increase ventilation to the point
of reducing the risk to an acceptable level,
regardless of the quality of the ventilation
system. This refers to individual risk of in-

Demand controlled

Ventilation is adusted accoraing
to the number of accupants and their f
activities to save anergy.

7=

<
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Personalized ventilation
Clean air is supplied where needed to further
recuce esposure and energy use.

1l 'L

ers, and air disinfection can be achieved by
using ultraviolet devices (#) while avoiding
unproven technologies. The necessity of
such measures and their effective per-per-
son additional removal rate, and thus their
efficacy in risk reduction, can be incorpo-
rated into risk assessment and prospec-
tively modeled.

None of this means that every indoor
space should become a biosafety facility. It

fection for each susceptible P to the

that a building should be designed

event reproduction number (the expected
number of new infections arising from a

and operated according to its purpose and
the activities conducted there, so that air-
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borne infection risk i maintained below
an acceptable level Such measures cannot
casily be taken during the current pan-
demic because most buildi have

The costs of infections are paid from dif-
ferent pockets than building and operating
costs or health care costs, and there is often

not been designed for limiting respiratory
infection, building owners and operntors
were not trained to operate the systems
during the pandemic, and ad hoc vs
are often not sufficient. Such training, and
appropriate measures, should form a part of
national strategies to prevent the spread of
airborne diseases and infections,

The only types of public buildings where
airborne infection control exists are health
care fucilities, where requirements for ven-
tilation rates are typically much higher than
for otber public buildings (9). However, al-
though modern hospitals comply with rel-
evant standards set to control infection, this
may not always be the case for some hospi-
tals located in very old buildings. Compar-
ing health care ventilation requirements
with those for non-health care venues sug-
gests that non-health care rates should be
higher for effective infection control or that
more recirculation with better filtration
should be used.

There needs to be a shift in the percep-
tion that we cannot afford the cost of con-
trol, because economic costs of infections
can be massive and may exceed initial infra-
structure costs to contain them. The global
monthly harm from COVID-19 has been
conservatively assessed at §1 trillion (10),
but there are massive costs of common re-
spiratory infections as well. In the United
States alone, the yearly cost {direct and in-
direct) of infl has been calculated at
$11.2 billion (11); for respiratory infections
other than influenza, the yearly cost stood
at $40 billion (12).

It is not known exactly what fraction of
infections could be prevented if all build-
ing and transport ventilation systems on
the planet were ideal (in terms of control-
ling airborne infections), or the cost of de-
sign and retrofitting to make them ideal.
However, the airborne transmission route
is potentially the dominant mode of truns-
mission (1, 2, 13). Estimates suggest that
necessary investments in building systems
to address airborne infections would likely
result in less than a 1% increase in the con-
struction cost of a typical building (14). For
the vast inventory of existing buildings,
although economic estimations are more
complex, there are numerous cost-effec-
tive, performa hancing soluti 0
minimize the risk of infection transmis-
sion. Although detailed economic analyses
remain to be done, the existing evidence
suggests that controlling airborme infec-
tions can cost society less than it would to
bear them.

SCIENCE scstncemag org

¢ to higher initial expenditure. But
ultimately, society pays for all the costs, and
costs and benefits are never evenly distrib-
uted. Investment in one part of the system
may generate savings in a different part of
the system, so cross-system reallocation of
budgets must be facilitated. The benefits
extend beyond infectious disease transmis-
sion. An improvement in indoor air quality
may reduce absenteeism in the workplace
from other, noninfectious causes, such as
sick building syndrome and allergic reac-
tions, to the extent that the reduction in
productivity losses may cover the cost of
any ventilation changes.

A PATH FORWARD

We encourage several critical steps. First
and foremost, the continuous global haz.
ard of sirborne respiratory infection must
be recognized so the risk can be controlled.
This has not yet been universally accepted,
despite strong evidence o support it and
no convincing evidence to refute it.

Global WHO TAQ guidelines must be ex-
tended to include airborne pathogens and
to recognize the need to control the hazard
of airborne transmission of respiratory in-
fections. This includes r dations

developed to encourage implementation
of standards (e.g., flation certificates”
similar to those that exist for food hygiene
certification for restaurants).

Wide use of monitors displaying the
state of 1AQ must be mandated. At pres-
ent, members of the general public are
not well aware of the importance of IAQ
and have no means of knowing the condi-
tion of the indoor spaces that they occupy
and share with others. Sensor technolo-
gies exist to display numerous parameters
characterizing 1AQ (most commonly, but
not exclusively, CO ). Existing IAQ sensor
technologies have limitations, and more
research is needed to develop alternative
indicator systems However, visible dis-
plays will help keep building operators ac-
countable for IAQ and will advance public
awareness, leading to increased demand
for a safe environment.

past pandemics. A paradigm shift is needed
on the scale that occurred when Chadwick’s
Sanitary Report in 1842 led the British gov-
emment 0 encourage cties to organiee
clean water supplies and centralized sewage
systems. In the 21st century, we need to es-
tablish the foundations to ensure that the air
in our buildi is clean with a substantially

on preventive measures ng all
modes of respiratory infection transmis-
sion in & proper and balanced way, based
on state-of-the-art science. The recently
published WHO Ventilation Roadmap (15)
is an important step but falls short of rec-
ognizing the hazard of airborne respira-
tory infection transmission and, in turn,
the necessity of risk control.

National comprehensive IAQ standards
must be developed, promulgated. and en-
forced by all countries. Some countries have
1AQ standards, but none are comprehen-
sive enough to include airborne pathogens.
In most countries that have IAQ standards,
there are no enforcement procedures. Most
countries do not have any IAQ standards.

Comprehensive ventilation standards
must be developed by professional engi-
neering bodies. Organizations such as the
American Society of Heating, Refrigerating
and Air-Conditioning Engineers and the
Federation of European Heating, Ventila-
tion and Air Conditioning Associations
have ventilation standards, and during the
COVID-19 pandemic, they have proposed
building and system-related control ac-
tions and design improvements to mitigate
risk of infection. However, standards must
be improved to explicitly consider infec-
tion control in their statements of purpose
and definitions. New approaches must be

= beosane

reduced patl count, contributing to the
building cccupants” health, just as we expect
for the water coming out of our taps, »
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4.12 Air For Kids (#AirforKids) - Airthings

Educational website for kids, educators, parents to learn about AIR (Outdoor air pollution and Indoor Air Quality (IAQ))

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

Quizzes - HERE

Air for kids was designed with one goal; air quality education. The air we breathe in
is paramount to our health and wellbeing. Not to mention the impact the air has on
our planet’s ecosystem. We believe learning about air quality is a vital subject that
everyone should know more about. As part of Airthings’ commitment to the UN
Global Compact initiative, we have therefore set the ambitious goal of educating
one million children about air quality by 2026!

Indoor Air Quality

Air is outside as we play and walk in nature, but it is
also indoors at home or at school. Test your indoor

air knowledge with this cool quiz!



https://airforkids.com/
https://airforkids.com/quizzes/
https://airforkids.com/
https://airforkids.com/quizzes/
https://airforkids.com/about-us/

4.13 Indoor Air Quality - Airthings

Global Distribution to North America, Europe and UK - Ensure a safe and healthy environment in kindergartens, schools, colleges and universities

IAQ Sensors for Home, Schools and Businesses - www.airthings.com

Healthy Schools - good indoor air improves productivity, reduces sick leave and decreases airborne disease transmission

Airthings Wave Plus

for Business ————

!
A3 30 people Wik V VIRUS RISK

((( )) Seven sensors g o e 200

Radon, TVOC, CO,, humidity, o 0 ', '''' i | \ Airthings Business

temperature, air pressure, and S G 8 o Dashboard

light View, compare, and export IAQ
dat

) Visual indicator
Red, yellow, and green glow ring . Lightsensor

= Gives indication of presence and
use of space.

[‘W Long battery life
= 2 AA batteries with >2 year battery

lifetime. ;\T\‘ Wireless connectivity
Airthings SmartLink with the Hub
Adaptable positioning for Business.

Supports wall or ceiling mount

View Plus

Welcome to
A
) . THE loT PODCAST
e most advanced smart air quality
tech on the market measuring radon, ?
particulate matter (PM), CO2, and .\(&Y.
more, plus a customizable display. 0’=Y

The importance of loT in monitoring IAQ
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@ AIRTHINGS Solution v Sensors v Building type v Contact us

Dashboard login

:

S MA N mA

An out-of-the-box solution
for any building

The Airthings for Business solution is set up in a matter of minutes. The
wireless monitors run on long-lasting batteries, making the solution
easily scalable.

The monitors connect to a hub which gives you instant access to your
indoor air quality data which you can view in a simple and customizable
dashboard, on a screen on the wall or easily connected via AP into your
other systems.

After only a few minutes you'll see live data on CO,, temperature,
humidity, airborne chemicals, radon, light, occupancy and pressure.



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

4.13 Indoor Air Quality - Airthings

Indoor Air Quality Guide for Schools

Indoor Air Quality Guide HERE

PROTECT STUDENTS AND TEACHERS’

CARBON DIOXIOE AND COGNITIVE
PERFORMANCE

THE MEALTH EFFECTS O
s C.)

A 400 powm ncrease
0 indoar CO, levels
hat been assocuited with «

INDOOR AR CAALITY
AFFRCTS ASTHMA SUFFERENS

VENTRLATION

Air quality guide for schools

» ) C . o
Marie Bannister © Septembe & A0

PROTECT STUDENTS AND TEACHERS'’
INDOOR AIR QUALITY

Mare than

classrooms in the US
have high short-term
radon levels

/

—— vl

It is becoming more and more common for schools and kindergartens to take

better control of their indoor air quality, in some areas it's even a requirement. In

£ VS JERESE RIS S5 R4 d SO sl e vl LA IR Qo B3] VA = a7 e LW AN L N | (PP HIALOER RN U0
doing so, both student and teachers can be better protected, as well as improving
cognitive function, test scores and overall health.

-

Decrease exposure to this odorless,
radioactive gas found in all buildings
and homes. It is the number one cause
of lung cancer amongst non-smokers

COj is an invisible gas that comes from
human breath. It can cause headaches,
restlessness and drowsiness as well as -
affect decision-making skills. High -
levels are correlated to low
productivity, absenteeism and

Learn more > infectious disease transmission.

but can be managed with long-term,
continuous monitoring.

Learn more >

Preventing mold growth helps with asthma, allergies, sleep and overall health. But when you can
see mold growing it’s too late. With mold risk indication you can take action to prevent mold
before it starts and keep your family and valuables safe.

Learn more >

Indoortemperatures can affect
performance, mood and comfort level.
Individual sleep patterns are also
sffected by indoor air temperature.

Too much or too little humidity can
affect allergies, asthma and cold or flu
symptoms. When humidity levels are
too high, mold and rot will occur. Low
humidity levels cause static electricity,
dry skin and hair, and increased
susceptibility to colds and respiratory
iliness.

Learn more >

Airborne chemicals (VOCs) are odors and chemicals emitted from many everyday products,
including cleaners, paints and furniture, cosmetics, hobby products, cooking and even human
breath.

Learn mere >

Barometric pressure is the pressure
given by the atmosphere at any given

; : N Particulate matter, or PM, isn't just one
point. It is known as the “weight of the

sirand chagasdspRnding BRYGUF 088 contaminant or pollutant. It's a range of
%% particles of dust, dirt, and liquids that

elevation, as well as weather patterns, s aispendedan the i End bk
the difference between PM1,_PM2.5
and PM10 todayl

Learn more >



https://www.airthings.com/business/resources/school-kindergarten-indoor-air-quality
https://www.airthings.com/business/resources
https://www.airthings.com/business/resources/school-kindergarten-indoor-air-quality
https://www.airthings.com/business/resources/school-kindergarten-indoor-air-quality
https://www.airthings.com/hubfs/Website/Images/Newsletter/Blog/Airthings-school-infographic-2019.png
https://www.airthings.com/hubfs/Website/Images/Newsletter/Blog/Airthings-school-infographic-2019.png
https://www.airthings.com/contaminants
https://www.airthings.com/contaminants

4.14 Indoor Air Quality - uHoo 58

Legendary Indoor Air Quality Sensor - Nine Environmental and pollutant parameters

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

u H (o)o) @ Your right to breathe healthy air - PLEASE READ THIS - IT'S ABOUT YOU

APPLICATIONS INDOOR AIR POLLUTION ~ SHOP  SUPPORT BLOG CONTACT

. uHoo shows you in real time the level of pollutants in the air around you — at home and at work, — and
The Iegendary Indoor Air empowers you to take action to improve air quality.

Qua“ty Sensor! Quality Monitoring System —

now with the amazing i For the UK, uHoo m&w%tors have NINE environmental and pollutant parameters — more than any other
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e airborne virus index
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in its class — click on the list below.
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Qmome__ " @ Nitrogen Dioxide NO2
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o 7 PERSONAL USE - Check the air in ENTERPRISE, FMs and ° Particulate Matter PM2.5
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& NO2
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- i €@ Carbon Monoxide CO
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€@ Ozone O3

4® uHoo Webinars ‘- i é?

IAQ AND THE WORKPLACE: - ot e L S DNV @ Volatile Organic Compounds (VOCs)

VENTILATION AND MONITORING . Dangerous air pollution from cleaning products

GU'DEL' NE S FOR A COV|D'19 2 Shampoo, oven cleaner, deodorant and other household products are as
SAFE w ° Alr Pressure mBar significant a s rm of air pollution as cars, research
B SO NN W ~ 1 ore

has found. Scientists ng air pollution... Reac
k
¥

Achieve LEED Certification with uHoo Auru



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

4.15 PP-L Biosafety

UK Government COVID-19 Specialist Suppliers

PP—L

SAFE | COMPLIANT | PROVEN

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

PP

SAFE | COMPLIANT | PROVEN
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Introduction

Priorities against Airborne Pathogens

-Viruses, Bacteria and Spores
Why is ventilation important?
Mechanical Ventilation

Air Purification - HEPA and other

Filters

Portable Medical Grade Air Purifiers
What is Germicidal UV (GUV)?

How does GUV destroy Pathogens?

Is GUV tried, tested, proven and

endorsed?

Germicidal UV Air Cleaning Devices

We support both
private and
government
sectors

FIND OUT MORE

We supply
scientifically
proven
technologies

FIND OUT MORE

TOTAL BUILDING SOLUTION:
Air Purification within
Ventilation Systems

During the first SARS pandemic in 2002/2003, our products were used in three major installations in
Hong Kong and Singapore's hospitals. HVAC germicidal UV devices were engineered, selected and
mnstalled into the duct systems of hospitals, in order 10 create a safer environment. infection control
was also implemented locally directly at source of infection, above patient beds in the wards, in order
to intercept and inactivate anything that may have been in the exhaled breath of patients.

These hospitals were then fully equipped with the necessary tools 1o deal with airbormne viruses and
bacteria. This double ‘global’ and ‘local’ infection engineering solutions within the hospitals proved
highly effective as infection was quashed

These devices were then rolled out around Southeast Asia and were installed in schools, hospatals,
critical government buildings and more recently, in China's transport network.

Today, in the COVID-19 pandemic, it is evident that these nations are outperforming the world, with low
infection rates

It is clear that the deployment of germicidal UV-C engineered infection interventions in these regions
have contributed, along with all the other good practices and measures deployed, 1o significanily

o

supress COVID-19 cases.

We are Chartered
Engineers,
Scientists and
Medical experts

FIND OUT MORSE



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

Rainbow Stars - February 2021

Introduction

Rainbow Stars, Lincolnshire, is a specialist educational group that focuses on supporting the needs of children with Autism, ADHD, Asperger’s Syndrome and other
behavioural issues. During the COVID-19 pandemic the registered charity could only welcome a reduced number of children but with such important work, staff and
volunteers continued supporting the learning and wellbeing of their most vulnerable children.

With the safety of their volunteers and children being number one priority, when Covid-19 was announced, the staff ensured that everybody entering their space
was temperature checked upon arrival, hygiene was significant, and Covid-Secure Guidance followed to the letter.

Nevertheless, Rainbow Stars contacted PP-L in early 2020, not long after the pandemic was announced, to explore options of reducing the risk of COVID-19 and ensure
maximum safety of those in their care and in their workplace environment. The Rainbow Stars hub has no mechanical ventilation and only one external wall with small
windows. PP-Ls diverse team of Chartered Engineers, Scientists and Medics were early in providing defences for clients in the war against Covid-19 when it emerged
strongly in the UK in early 2020, knowing that because coronaviruses are primarily an airborne pathogenic hazard, their experience from the interventions in SARS 2003
with their products and also other ARI’s, they worked on the same basis, that this coronavirus, which causes Covid-19, SARS-CoV-2 was primarily airborne too. Hygiene solutions would be important and easy to implement and
so PP-L Biosafety prioritised the infection prevention solution proportionally — 80:20 rule of air purification : surface cleaning effort.

The ventilation in the classrooms was typical of many such older buildings (ventilation limited to small openable windows, no mechanical ventilation) and so, given that back in early 2020, given the lack of suitable, non-VOC
emitting and validated portable HEPA Filters (proven since in lab tests (ref.5) at 93% effective against SARS-CoV-2 which is excellent but not as effective as UVC with the 100% of the virus undetectable.), the best course of
infection intervention to protect occupants was to use germicidal UVC upper room filters in both sides of the hub to ensure that the air in the rooms could be disinfected safely.

These Upper Room UVC devices have been used for decades against pathogens and ARI’s and PPL-Biosafety deemed them perfect for this educational setting. Whilst the amount of data available on their successful application
in higher risk clinical and laboratory settings is inordinate, Government is currently trailing them in 30 Bradford Schools.

Then, a COVID Case...

All through the pandemic of 2020, with Rainbow Star’s high levels of Covid-secure compliance and more, with the upper room UVC air disinfection filters, the support work at the school continued safely, normally and without
incident for the whole of 2020.

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

What happened next? Covid is transmitted by people breathing. The exhaled emissions from any individual can result in a major concentration of tiny invisible particles in those breaths (droplets, micro-droplets, aerosol as
referred to by the scientists) and within 30-60 minutes in a small confined environment, one person who is infected with COVID in a small poorly ventilated space, just like the charity’s rooms, can infect other occupants who
inhale the infected particles, if thorough infection intervention isn’t in place (Source) .



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

Rainbow Stars - February 2021

The pre-symptomatic volunteer spent the entire day at the Rainbow Stars Hub on 2 February 2021 along with 5 other staff/volunteers, sharing and breathing
that same indoors air for most of the day. It was a cold day, and the windows were closed. None of the other occupants had at that time been vaccinated, nor
had Covid or Covid symptoms previously and so, no disease immunity could reasonably be assumed.

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

All five of these other individuals received negative test results for COVID-19, despite the significant risk from spending a whole day in a room with an infectiou:
colleague, which save for the UVC mitigation, would be otherwise, be classified as a poorly ventilated room.

“Receiving five negative tests for all five occupants after a close and a long duration of exposure to COVID in such a high-risk situation cannot be down to luck.
For us, it does support our decision to invest in the UV infection protection measures that we put in place and as far as we are concerned, just goes to show the
power of how engineering & technology solutions can help us control COVID risks and feel safer.”, said Jane Peck, the Charity’s CEO.

The use of upper room UVC Filters has been scientifically proven as an effective method for combating COVID-19. (Source) 2. As well as this real life incident (averted), recently an independent laboratory tested the efficiency
of one of PPL’s solutions against a COVID-19 substitute in a sealed test room which is the average office size. After 7 minutes, the room air containing a surrogate virus to SARS-CoV-2 was disinfected; after 45 minutes:- an
8-LOG (99.999999%) reduction of all the virus in the air was recorded; and after 60 minutes there were no recoverable viable viral particles.

This is sterilisation of the air equivalent to a level equivalent to x10,000 better than most sanitiser hand gels. Clearly in real life settings where a variety of microbes will be present, sterilisation of air is unlikely but if specified
correctly, the air can be continuously disinfected with upper room based UVC devices.

What is GUV UVGI? N

UV-C light is also known as germicidal light as it renders the DNA and RNA of microbes inactive by breaking bonds between the Thymine and Adenine pair and “glues” two adjacent Thymine Il '”l' ‘”h ‘\‘
nucleotides together. This process is irreversible and stops the microbes from undergoing mitosis, inactivating them. FEBFEEEE585 5
Germicidal UV air disinfection has proven efficacy against the transmission of measles, probably one of the most infectious diseases known to mankind, as well as Tuberculosis, SARS-CoV, SARS-CoV-2 i ! g i ! ! E ! E E i i_
(Covid-19), MERS-CoV, Influenza A, and “Bird Flu”, as well as many other bacteria and viruses. These have all been successfully inactivated by UV Air Treatment solutions in HVAC and via Upper Room — %V¢
Emitters, both in the labs, and in practical applications over decades. (see our supplementary references document.) ! BUNNE ! ! i i E

Coronaviruses, are easily inactivated by calculated UVC exposure. (Source) 3. The data from 2004 and 2020, shows how easily Coronavirus is inactivated by UV-C technology. “The survival ability of SARS coronavirus in human
specimens and environments seems to be relatively strong. Ventilation and UV irradiation can efficiently eliminate the viral infectivity” (Source)*



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7566754/
https://www.medrxiv.org/content/10.1101/2020.06.05.20123463v2
https://link.springer.com/article/10.1186/s12199-020-00904-2

4.16 Relative Humidity and Temperature

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

4.17 Air-Cleaning — Guidance from USA and Canada

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

Summary - USA Indoor Air-Quality Improves students’ performance

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

2. Harvard-CU Boulder Portable Air Cleaner Calculator** includes air-cleaning examples for classrooms. (NOT endorsements)

3. CDC MMWR - A SIMULATED infected meeting participant who was exhaling aerosols was placed in a room with two simulated uninfected participants and a simulated
uninfected speaker. Using two HEPA air cleaners close to the aerosol source reduced the aerosol exposure of the uninfected participants and speaker by up to 65%. A
combination of TWO HEPA air cleaners next to the infected source and universal masking reduced exposure by up to 90%. HERE

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

EPA Takes Aim At Purification Devices Air Cleaning Articles Healthy Buildings — Schools for Health Harvard-CU Boulder Tools
BE An official website of the United States government Here's how you know v Jukv 24,2021 BUIMROSENTHAL e
h | | |[Clean Air | | Osiibms
Inaen EPAgnned States IAQ Research-Practice| | |Healthy Lives O éikssrooms iz
\_/ nvironmental Protection H 1 : : ¢
\ Y 4 Agency N AC.UOH. The HEPA Air Purifier Filters for Schools Air Cleaning and the Harvard-CU
Corsi/Rosenthal Box NI —

Boulder Air Cleaner Tool

Do Joseph Allen and Dr. Memo Cedefio Laurent, Harvard
Or. Shelly L Miller, CU Bowlder

protect people by providing clean air t

A ] C | Utilizing our medical-grade air cleani
. . . developed the world’s best portable al
e UV Solutions Magazine article HERE I Lleaner climinates 99.57% of all particles a5 =
I microns and 95% of particles 0.1 microns

e Air Filters and puirifiers, including ultraviolet W | i, i i
(UV) light Technology are subject to a
heightened EPA scrutiny as part of COVID-19 EU / UK CE Certification SHELLY L. MILLER
related enforcement initiative required for Air-Cleaner units O icime, ! PoLiciEs
° Refer to slide #4.21 deployed in a European / UK s e gt i somve . Harvard-CU Boulder Portable Air Cleaner Calculator f...
. e , R T README HARVARD - CU BOULDER PORTABLE AIR
public space (e.g. schools) e ot e ol CLEANER CALCULATOR FOR SCHOOLS.v1
A HOPEFULLY HELPFUL SHORT el
REPORT ON AIR CLEANERS
**Includes air-cleaning examples for classrooms
Case Studies - Schools Video — 6mins Video — 6mins ASHRAE Guidance
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https://www.cdc.gov/mmwr/volumes/70/wr/mm7027e1.htm?s_cid=mm7027e1_w
https://uvsolutionsmag.com/articles/2021/epa-takes-aim-at-purification-devices/
https://uvsolutionsmag.com/articles/2021/epa-takes-aim-at-purification-devices/
https://www.cps.edu/services-and-supports/school-facilities/air-quality-testing/
https://docs.google.com/spreadsheets/d/1NEhk1IEdbEi_b3wa6gI_zNs8uBJjlSS-86d4b7bW098/edit#gid=1882881703
https://docs.google.com/spreadsheets/d/1NEhk1IEdbEi_b3wa6gI_zNs8uBJjlSS-86d4b7bW098/edit#gid=1882881703
https://shellym80304.com/2020/06/15/a-hopefully-helpful-short-report-on-air-cleaners/
https://shellym80304.com/2020/06/15/a-hopefully-helpful-short-report-on-air-cleaners/
https://www.loom.com/share/67296277804a4abebc3ea7f3caa046eb
https://www.loom.com/share/67296277804a4abebc3ea7f3caa046eb
https://www.theguardian.com/education/2020/jan/14/air-filters-test-scores-gas-leak-aliso-canyon
https://www.theguardian.com/education/2020/jan/14/air-filters-test-scores-gas-leak-aliso-canyon
https://www.youtube.com/watch?v=-jmzEQtGRXQ
https://www.youtube.com/watch?v=-jmzEQtGRXQ
https://www.youtube.com/watch?v=ScDnAVcvFuk&feature=youtu.be
https://www.youtube.com/watch?v=ScDnAVcvFuk&feature=youtu.be
https://www.hartdistrict.org/apps/news/article/1375179
https://www.hartdistrict.org/apps/news/article/1375179
https://www.ashrae.org/file%20library/technical%20resources/covid-19/in-room-air-cleaner-guidance-for-reducing-covid-19-in-air-in-your-space-or-room.pdf
https://www.ashrae.org/file%20library/technical%20resources/covid-19/in-room-air-cleaner-guidance-for-reducing-covid-19-in-air-in-your-space-or-room.pdf
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/ventilation.html
https://schools.forhealth.org/risk-reduction-strategies-for-reopening-schools/download/
https://www.youtube.com/watch?v=c_ZwP8JZhx0
https://www.austinair.ca/pages/for-schools
https://www.austinair.ca/pages/for-schools
https://www.texairfilters.com/iaq-research-practice-in-action-the-corsi-rosenthal-box-air-cleaner/
https://www.texairfilters.com/iaq-research-practice-in-action-the-corsi-rosenthal-box-air-cleaner/
https://www.epa.gov/
https://www.epa.gov/

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

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

Summary - UK CoSchools, DfE and CIBSE Air Cleaning Guidance
1. Ideal in situations where indoor spaces are difficult to ventilate (e.g. no windows, windows unable to open) OR where outside air is polluted (e.g. in cities and heavy traffic)
2. What is a HEPA Filter - High-Efficiency Particulate Air Filter - listen to expert in HEPA I1SO and international standards HERE ‘How to’
3. Guidance below from SAGE-EMG report (04 Nov 2020). Please Note: Air-cleaning business is NOT regulated in the UK. Use Air Cleaning
4,

CoSchools and DfE Resources: HERE Units In Education
o  DfE - How to use Air Cleaning Units in Education and Childcare Settings (including important factors to consider when selecting an air cleaning unit) HERE

o  DfE - How to Apply for a DfE-funded air cleaning unit HERE
5. CIBSE: COVID-19 Air Cleaning Technologies - Guidance and flowchart re selection of air cleaning devices, inc performance, risks and general maintenance HERE

o Is CADR suitable for room size of room (can multiple units be used), is product CE or UKCA marked?, does the device include novel technology? ‘How to’
o If novel technology, - Is there testing or certification data against known risks (e.g. ozone), does it have testing or certificate to demonstrate any harmful chemicals it Apply for a
can generate will be below recommended (WHO) limits in operation. Does it require regular maintenance to maintain efficacy? DfE-funded

o Does it have independent, third party testing data to demonstrate its efficacy?, is operation and maintenance information available and clear? air cleaning unit
6. Bradford: Air purifier & UV light (£1.75m) pilot to combat school virus spread. 30 Schools - 10 HEPA, 10 UVC, 10 control group with no devices. 1st results due end 2021 HERE .
Interim report will be made available in early 2022 HERE . Full report not due to be published until October 2022 HERE
7. England - 7,000 air purifiers promised for schools ‘nowhere near enough’ to cover 300,000 classrooms HERE
8. AIR CLEANING GUIDANCE (other):
o  REHVA criteria room air cleaners for particulate matter: CADR, Noise, Energy Efficiency, Placement, Generation of pollutants, Operation, Service & Maintenance HERE
o lIreland Schools - Room Air Cleaner Guidance and FAQ answered - HERE Europe - Guide for Ventilation towards Healthy Classrooms (includes Air-Cleaning) HERE

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

1. Application of air cleaning devices may be a useful strategy to reduce airborne transmission risks in poorly ventilated spaces.. Air cleaning devices have limited benefit in spaces
that are already adequately ventilated. COVID-19:

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 Air cleaning technologies
to be suitable for human habitation and to comply with building and workplace regulations. Ventilation should be assessed, and if possible improved, first before considering
whether there is a need to use an air cleaner

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

4. There may be unintended consequences from application of air cleaning devices including emissions that could cause health effects, noise, changes in temperature & drafts.

5. To use air cleaning devices effectively, urgent action is therefore needed to support industry & consumers in ensuring they are selecting and using devices safely and effectively

6. Table 2: performance of two commercial air cleaning devices with and without HEPA filters Table 3: Potential application of air cleaning devices in different scenarios (inc large
office / education environment with 20-30 people)



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

4.19 Air-Cleaning Trials - Bradford Primary Schools

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

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

General Comments

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

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

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

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

Bradford: Air purifier & UV light (£1.75m) pilot to combat school virus spread. First results due end 2021. Original BBC Article 12 Aug 2021 HERE

Interim report will be made available in early 2022 HERE. Full report not due to be published until October 2022 HERE

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

HEPA air filtration

lower energy consumption”.
Ultraviolet light (UV-C) devices supplied by Signify.

air during day-to-day activities while people are "
present. It can be installed on a wall or on a ceiling
across many applications, for example, within
restaurants and bars, stores, offices and schools. 00 20 M
Ventilators pull the air from the room inside the Ultraviolet
device which then filters and cleans it. The clean

air comes out of the UV-C Active air device back into the room”

“The UV-C Active air device is designed to clean the S

400

Visible

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

Used extensively by scientists for over 40 yearsz, uv-C
is a know disinfectant for air, water and surfaces. All
bacteria and viruses tested to date (many hundreds
over the years, including various coronaviruses) respond

to UV-C radiation.® Signify has been at the forefront of
UV technology for many years and has a proven track
record of developing innovative UV-C products and
applications.

Potential benefits.of air-cleaning technology in schools o ~»
4 — % Watch later ' | Share

| MORE VIDEOS

P o) 043/136 B & Youlube 3] T2

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

Masks are not mandated in England’s primary schools



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

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

This study examined the effect of air filtration and

Summary - HERE

Air filter significantly reduces presence of airborne SARS-CoV-2 in COVID-19 wards

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

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

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

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

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

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



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

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

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

Summary - UV Solutions Magazine article HERE

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

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

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

Types of Claims that EPA is Scrutinizing Conclusion
The notices of refusal issued by EPA to those companies deemed in violation have not always been accompanied by detailed explanations of the alleged EPA is adopting an aggressive enforcement posture, which reflects
deficiencies. However, it seems that EPA generally is focused on the following types of claims: its apparent viewpoint that safeguarding against potentially

misleading claims outweighs the risks of further disrupting the
supply of air filters and purifiers at a time when such products are in

” ais U

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

high demand.
without specifying the species of microorganism on which the product has been tested or other supporting data.
2. Claims that UV lights are “germicidal lights” and are “effective against most viruses, spores and cysts,” unless the claims are qualified on labeling and The agency’s current stance has important implications for both
supported by efficacy testing. manufacturers and importers, especially since the EPA is not
3.  Claims that fail to distinguish whether efficacy testing was performed on a virus or a virus surrogate. restricting its enforcement mandate based on the past acceptability

Discrepancies between labels and labeling, especially as between statements included in product containers and information on company websites. of a given claim.

5. Claims that a given product or device is more effective than competing brands, without specifying the brands in question. ) _ _
Accordingly, manufacturers and importers may wish to closely

review their product claims and reconsider their marketing goals in
Even if such companies can demonstrate HEPA efficacy, they are being required to couch their efficacy claims in terms of specific organisms that have been view of heightened enforcement risks.

the subjects of efficacy testing. More general claims that such filters capture 99.97% of germs, bacteria, viruses, mold, fungus and other microbial pests with
a diameter of 0.3 microns or more are being rejected



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

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

Multiple Layers Improve Success — no single intervention is perfect but combined - infection risk is reduced ‘

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

Japan’s Successful 3Cs

Used since the beginning of the pandemic

The SwiSS CHeeSE ReSPIRATORY VIRUS PANDEMIC DeFENCE :
: RECOGNISING THAT NO SINGLE INTERVENTION IS PERFECT AT PREVENTING SPREAD

PERSONAL RESPONSIBILITIES ~ SHARED & PERSONAL RESPONSIBILITIES

EACH INTERVENTION (SLICE) HAS IMPERFECTIONS (HOLES) WHICH CHANGE IN SIZE, NOMBER
AND POSITION DEPENDING ON HOW THE INTERVENTION IS ROLLED OOT.
— b (ISINFORMATION MOUSE (MULTIPLE LAYERS IMPROVE SUCCESS.

Important notice for preventing COVID-19 outbreaks.

1. ﬂlﬂseﬂ Sllaces with poor ventilation.
2. CI‘IIWIIBII lllal:es with many people nearby.
3. Close-contact seuings i

The risk of occurrence of
clusters is particularly high
when the “Three Cs” overlap!
In addition to the “Three Cs," items used

by multiple people should be cleaned with
disinfectant,



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

5. Disclaimer

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

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

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




