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CHILDREN, SCHOOLS and COVID‐19: An Age Spectrum – It Is Not One Way
• Schools are a complex array of children and adults
(teachers and support staff, nurses, bus drivers, police
and janitorial), ages from 3 (preschool) to 21
(college), infrastructure, weather locale, social culture
and community culture.
• The school is a hub of a community as well as a life
beginning center for educational goals. It is a place
where all ages interact, perform, play and compete.
• We can open the door – the science points the way.

• Schools were closed last Spring because we had no
data on the risks and the history of flu pandemics
required a conservative approach.
• What we knew from the flu was that children were the
HIGHEST risk. We have found COVID‐19 is an inverted
picture …. The elderly are more vulnerable.
• We have found a history of living (aging) and
accumulation of age‐related morbidities of diabetes,
obesity, asthma, cancers, vascular injury and other
“injuries” compromise the infection.

Flu Hospital Visits Versus COVID‐19 by age Group over Wk10‐Wk42 2020
Wk 10‐ Wk 42 = Jan 1– Oct 1, 2020
Hospital Visits by Age
COVID‐19 Hospital Visits by Age
Week 10 (Mar 1) thru Week 42 (Oct 10)
FLU hits the Youth (0‐17 yr) COVID‐19 hits
the elderly and compromised

INFLUENZA Hospital Visits by Age

Youth
0-17 yrs

Youth 0-17 yrs

Note the Inversion of Age Groups
‐ Children are NOT a major transmission
source NOR are they injured
https://www.cdc.gov/flu/weekly/index.htm

What Defines “Transmissibility” of a Virus?
Johns Hopkins University teaching tools

Ability to move from one person to
another. This is governed mostly by
the “affinity” of the spike protein to
bind to the ACE2-R.

Transmissibility is measured using
Ro. The higher the Ro the easier it
is to pass the virus. If Ro = 1 then
a 50% increase of a variant to bind
(“stickier”) would make Ro = 1.5

Thus, in a room with 8 others who
are not infected, the virus may pass
to two others when Ro = 1 ….. But,
at R0 = 1.5 you get three infected
(50% more), and Ro = 2 is 4 infected
(100% more)

COVID‐19 INFECTIONS: AGE‐BASED OUTCOMES
Children get infected but manifest low morbidity
and mortality
Children also transmit the virus
Rare post‐infection Kawasaki‐like syndrome
of vascular inflammation (called MIS‐C)
School children can infect others
Age versus the 18‐29 yr old group:
Hospitalization and Deaths
Children 0‐4: Susceptible
Children 5‐17: Highly unlikely
30 to 85: each decade ~ 3‐fold higher risk over
the previous age:

Outcome versus the 18‐29 yrs age grp:
Age: 30+ 40+ 50+ 60+70+80+
Risk: 3x10x 30x 90x 200x 600x
Children Hospitalizations: 0‐4 yrs 4X LOWER
5‐17 yrs 9X LOWER
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TIMELINE OF A COVID‐19 INFECTION (The NATURAL HISTORY):
INFECTION  Asymptomatic period  Symptomatic period  Resolution  “Long Hauler”
Innate Immunity …………………………..Adaptive Immunity …………………..Memory T and B cells
interferon blockade ………viremia ………. T and B‐cell …. Hypoxia/lung/heart damage……… fibrosis
Inhale >20,000 virus Day 1‐14
Day 14‐28
Day 28‐48
6 months – longer
PCR NEG …Day 5 Ct = 30 Ct = 25 Ct= 20 Ct = 25 Ct = 30 (Ag test NEG) Ct >35
PCR POS period
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Infectious = Ct <30

PCR POS (Ct score <40)
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Ag Test POS
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The Natural History of COVID‐19: It is the Same for all Ages
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The Difference in Children is the Peak of the Blue Line is LOWER

Not Enough Virus to be Infectious

Ct Score: 40

35

Ct > 30:

Children under 10 have fewer Nasal ACE2 Receptors and Can Avoid Serious Infection

FDA: Strategies of Testing: PCR (Molecular Test), Antigen Test, and Antibody (Serology) Test

FDA Testing:
https://www.fda.gov/media/138094/download

CHILDREN, SCHOOLS and COVID‐19: An Age Spectrum – It Is Not “One Size Fits All”

https://jamanetwork.com/journals/jama/fullarticle/2766524

• Children under 10 express fewer ACE2 receptors
in their noses than adults  this provides fewer
opportunities to capture COVID‐19

• The previous data on flu and the youth risk is why school
closures were enacted. The assumption was flu and COVID‐19
behave the same ‐ they do not.

• Teens (>18) have similar numbers as adults

• The graphic above shows the ages for cases, hospitalizations
and deaths and children <14 yrs are not a concern

• Preschool, kindergarten and primary school
children are not expressing or transferring virus
sufficiently for uncontrolled infections

• Deaths are rare in children <15 yrs and the great majority have
occurred in those 75+.

How Childhood Immune Systems May Be Evading COVID‐19
•

Even when they are infected with COVID‐19, children are most likely to experience mild or asymptomatic illness.
Traits of the childhood infections:
• Children <10 years have fewer ACE2 receptors in their nasal passage (50% < older teens and adults)
• Some children develop COVID‐19 symptoms and antibodies specific to the spike protein but never test
positive for the virus on a standard RT‐PCR test; they don’t massively express (shed) the virus
• Even in MIS‐C (multisystem inflammatory syndrome) the PCR
POS is only 29‐50% at time of diagnosis
• MIS‐C occurs about 6 weeks after a COVID infection)
• Children’s immune responses seem to be able to eliminate
the virus before it replicates in large numbers (might they
have poorer nuclear transport for COVID SNP16? That blocks
IFN genes?)
• It is known that children are a reservoir for seasonal
coronaviruses (eCoV) that cause the common cold.
• Antibodies for these coronaviruses have shown to give
protection against COVID‐19
https://www.nature.com/articles/d41586‐020‐03496‐7 (News, 10Dec2020)
A Tennessee Report on school openings (Jan 28 2021):
https://www.medrxiv.org/content/10.1101/2021.01.26.21250065v1

Adults
Teens
<10 yrs

Endemic Coronavirus (eCoV; Common Cold) Infections May Lead to Less Severe COVID‐19
There are four common cold coronaviruses that we all catch at some stage (called endemic CoV; or eCoV).
We generate antibodies to them, but our immune memory of them fades over time, and we get re‐infected.
Their names are all too easily forgotten—OC43, HKU1, 229E, and NL63. Tested as comprehensive respiratory
panel PCR (CRP‐PCR) for endemic CoVs.
There have been hints that exposure to these common coronaviruses might offer some protection from
COVID‐19, mostly by looking at signs of immune memory in blood samples taken from before the pandemic.
Patients with documented Hx of
endemic coronavirus (with: eCoV+,
133 pts) and not (without: eCoV‐,
1679 pts) were examined for hospital
stays, ICU status, and CRP‐PCR
positivity duration.
Summary:
• eCoV+ pts had better 100 day
survival
• eCoV+ pts showed evidence of
shorter COVID‐19 residence.

eCoV+ had better 100 day
survival (95% vs 82%)

Bottom line: A history of frequent common colds is BENEFIT for COVID‐19 survival
Sagar, et al., Sept 2020; J Clin Invest; https://www.jci.org/articles/view/143380/pdf
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Therapeutics and Children: Body Mass Shifts Drug Doses
• Children are NOT little adults from a drug dose perspective.
• They exhibit differences from adults in age‐related changes in anatomy and physiology, tissue composition,
relative organ weight, blood flow rates, and the maturity of clearance (renal and hepatic) processes, including
kidney and liver enzymatic functions.
• Many of these metabolic processes mature nonlinearly, limiting direct weight‐based extrapolations from adults
to children.
• The FDA has found that only 55.9% of pediatric pharmacokinetic studies were completed within 5 years.
• Urgently need a more efficient approach to determine rational dosing of established therapeutics for children
affected by COVID‐19
Body Changes Make Pediatric Pharmaceutical Dosing Difficult
Vaccine
doses
are
not
likely
to
change
•
• Adult dose = Child dose

https://jamanetwork.com/journals/jamapediatrics/fullarticle/2767019

Multisystem Inflammatory Syndrome in Children (MIS‐C)
Is this a school risk? NO
What is this syndrome and are children at risk?
Children of all ages can become sick with COVID‐19
Most kids who are infected typically don't become as sick as adults
Some children who have an active infection might not show any signs or symptoms but can transmit
The syndrome resembles Kawasaki Disease
• a rare, serious inflammatory condition of blood vessels (see image)
COVID‐19 MIS‐C syndrome tends to occur weeks after infection/recovery and not during infection
The syndrome is serious and requires hospitalization. ~600 children have come down with MIS‐C
A Bit of Perspective: 18% of the US population is 0‐14 yrs; That is 59 M children in the US
Of the 59 M, nearly 400,000 have been diagnosed by PCR and ~9% have been hospitalized; <1% for MIS‐C
MIS‐C is not contagious, but there's a chance that your child could have an active COVID‐19 infection or another type of
contagious infection. So the hospital will use infection control measures.
BOTTOM LINE: MIS‐C is rare, not contagious, and seems to occur AFTER recovery from COVID‐19
MIS‐C in Children – A MAYO CLINIC Summary:
https://www.mayoclinic.org/diseases‐conditions/coronavirus/in‐depth/mis‐c‐in‐children‐covid‐19/art‐20486809

A Study of Texas Children and Teachers: Much Safer than Thought
A low risk outcome was found in a Texas
study (Aug –Nov 2020):
• Children:
• 24,439 cases/2.136 M students =

1.14%
• Teachers/staff:
• 14.8K cases/800K staff = 1.85%
All occured under a 14.1% POS Test Rate
for the state of Texas
Unknowns:
•
•
•
•

Extent of home schooling/parent
infections
Red vs orange map (inset) shows wide
heterogeneity of cases
Ages of infected (<10 vs teens) is not
spelled out
“Cases” only; Hospitalization rate not
reported

Association of American Medical Colleges;
https://www.aamc.org/news‐insights/kids‐school‐and‐covid‐19‐what‐we‐know‐and‐what‐we‐don‐t

The UK Variant S:501Y,V1: 2 RBD mutations N501Y and N417K + 2 deletions
What has been observed in the distribution of infections with the new variant?
The variants with more infectious properties are now
changing the RISK landscape.
UK variant: VOC 202012/01 S:N501Y mutation;
The variant is more infections in children by almost a
factor of 2 for all age groups
(0‐5, 5‐10, 10‐15 and 15‐20 years) versus the
previous predominant strain (pre‐existing).
The variant is also ‘more expressed' in children than
the earlier strains:
• The variant is most at issue among secondary
schoolchildren,
• Those in Year 7 to Year 11 (UK system) are seeing
the highest rates of infection among the childhood
populations.
• 2X increased risk for all under 20 years of age..

The UK variant
VOC 202012/01
The SA variant
202012/02

From: https://www.dailymail.co.uk/news/article-9088561/Superinfectious-mutant-strain-coronavirus-likely-affect-children-claims-study.html

KEY POINTS ABOUT THE UK Variant:
N501Y = 2.5x higher affinity to ACE2
N501Y + E484K = 13x higher affinity to ACE2
The South African variant: N501Y + E484K + K417V = even higher infectivity

What Does Control of a Classroom Environment Look Like?
• In Israel last summer they went from a
lockdown to reopening of schools
• The absence of controls was problematic

• Classroom occupancy must be controlled for space, time and
air exchange patterns
• Masking is a critical component – good masks ‐ not always
N95 grade but 80% as effective is OK.
• TESTING must be included – Antigen tests that discover Ct
values <30. A student or personnel <30 must isolate.
Air flow pattern where transmission is likely

• School structured classrooms need: 1) spacing; 2) masking,
3) adequate air exchange (not a singular inflow or singular
outflow – it must be mixed and elevated away’ 4) fresh air
must be included and class occupancy time must be
minimized.

Important Considerations on the School Ventilation System
Air Supply Directional Flow is Important: The goal is to minimize air flow across students
Model 1: Flow pattern provides child to child transmission
Model 2: Flow pattern minimizes transmission

• This model is inadequate to protect a spaced grouping as
the air flow circulates DOWN across students and then
back up which moves air across other students in a non
turbulent (chaotic) manner. This allows a situation of an
index patient/student passing virus on to other students in
the flow pattern.

• This model is more appropriate with air flow from
below and multiple exhaust patterns that minimizes
the air flow across students. Air flow and rise
containing expired air flows to a chaotic turbulence
for exhaust.
• This model is similar to airplane air flow. resh air
should be introduced at 500 cu ft per min and 3
exchanges of room air per hr for a 1000 sq ft class

Air Flow – Ventilation and Schoolroom Requirements
• Schools have to measure the air flow and ventilation properties of
classrooms to understand the aerodynamic movement of the virus
from a POS subject.
• An INDEX child can, with a Ct score <30, infect other students IF THEY
RETAIN A POSITION AND DIRECTIONAL FLOW ENGAGING OTHERS
• Require: for a 1000 sq ft classroom; 500 cu ft / min exchange flow
rate with three room air exchanges per hour

Standard classroom:

INDEX
case
Ct <30

Air flow is
unidirectional
Time +flow
+ viral load
Exposed and
infected

A New Idea on How to Make Classrooms Safer: A Surrogate Measure of Viral Load
CO2 Measures may act as a surrogate for “viral load” (aka. expired virus risk indicator)
CO2 levels under 1000 ppm are considered healthy levels (outdoor
~400ppm)
indoor CO2 levels typically range between 420 to 1000 ppm.
At levels above 1000 ppm, people experience mild symptoms such as
drowsiness, restlessness, increased heart rate and difficulty breathing.
• This is especially problematic in schools where students require
increased concentration and attention to learn new information.
If levels of CO2 rise above 2000 ppm, substantial discomfort ensues,
Students decline in class performance and it can impede the cognitive
development performance in the long term. Above 2000 ppm symptoms
include nausea, poor concentration and feeling stifled in addition to the ones
previously mentioned for these levels.
Although indoor CO2 levels are typically <1000 ppm, having over 20
students and teachers in an enclosed classroom would naturally raise
the CO2 levels and it is not uncommon that CO2 levels can go >3000 ppm.
In older unventilated classrooms, mold can contribute to CO2 levels

CO2 portable meter; Temp and RH corrected
The next slide represents a 30-classroom monitored network, They monitor Not an endorsement – only as an example
CO2 and PM2.5 levels (fine particulates >2.5 um)

How to Make Classrooms Safer: CO2 as a Surrogate Measure of “Viral Load”
CO2 Measures Over a Typical School Day Vs Academic Performance (avg class)
CO2 Levels in a Classroom over the Day

CO2 ppm

average over the school day is ~2080 ppm

Overnight

• When the school opens at 8 am, CO2 levels begin to rise from the initial
amount of 1000 ppm (typical outside CO2 is around 400 ppm).
• By 10 am, levels climb to over 2000 ppm.
• By 12 pm, the amount of CO2 peaks beyond 3000 ppm.
• After 12 pm, students leave the room for lunch and CO2 levels drop normally.
• CO2 rises again as students return
• By 3 pm, CO2 levels drop below 1000 ppm as students go home
Different decision-making tasks are affected by levels of CO2
Three levels: 600, 1000, and 2500 ppm are displayed

Evening

600 1000
2500
CO2 ppm

….AVG
Poor (red)

Performance

Relative % Performance

Cognitive Performance at 3 CO2 Levels

……Better

School Day, hrs

https://www.airgradient.com/blog/2020/02/07/we-measuredthe-co2-level-in-a-classrooms-this-is-what-we-found-out/

Most affected

How to Make Classrooms Safer: Use CO2 as a Surrogate Measure of “Viral Load”
https://www.nytimes.com/interactive/2021/02/26/science/reopen-schools-safety-ventilation.html

I am using the NYT article to interpret how CO2 Can Represent Viral Load
Theoretical CO2 / Viral Spread from a single student
Viewed as a Stack of Concentrations
in a Classroom over the Day
With the window closed
With the windows CLOSED
Multiple layers
Lowest layer

An unventilated Classroom is HIGH Risk
Tracking of
aerosols
through the
air in an
unventilated/
windows
closed
classroom

With Ventilation: The Viral Load and CO2 Levels Are Significantly LOWER
CO2 levels maintained at or below 1000 ppm reduces viral risk

Surface Contamination and Schoolroom Requirements: PCR vs Antigen Testing
• Through a search of MEDLINE up to Oct 6, 2020, the group identified six studies with original data on surface
contamination with SARS‐CoV‐2 (RNA and infectious virus; appendix).
• Viral RNA was found in the surroundings of confirmed COVID‐19 cases in 1.0–52.7% of samples.
• In five studies, infectious SARS‐CoV‐2 levels were not detected on any surface. In one study, infectious virus was
detected in 9.2% of samples (a single patient with persistent cough and frequent sputum spitting)..
•

The findings support that Ct values of 29∙3 (steel surface) or 29∙5 (plastic surface) correlate with the detection of
culturable virus (infectious levels),
• A Ct value >33 obtained from a surface probably has no epidemiological relevance
• THUS, Surface assays that result in Ct scores greater than 31 constitute non‐culturable (non‐infectious) levels.
• Antigen testing is thus more advantageous, simple, immediate and finds surfaces with Ct <30
NEGATIVE OUTCOMES:
• Unnecessary quarantine: A simple binary interpretation of PCR results (Yes/No) will result in the possible
segregation of large numbers of people who are not infectious and not a threat to public health.
• Production of biocid resistant bacteria. Regular disinfection of surfaces will also lead to a diversity reduction of the
local microbiome and increase resistance genes. Constant exposure of bacteria to subinhibitory concentrations of
some biocidal sterilizing agents can cause a strong adaptive cellular response, resulting in stable tolerance to the
biocidal agents and promote antimicrobial resistance as well (Kampf G. Adaptive microbial response to low level benzalkonium
chloride exposure. J Hosp Infect 2018; 100: e1–22)

Kampf, et al, Lancet, 2020; Ct values and infectivity of SARS‐CoV‐2 on surfaces

https://www.thelancet.com/journals/laninf/article/PIIS1473‐3099(20)30883‐5/fulltext

The New CDC Recommendations on Opening Schools (Feb 12, 2021)
Operational Strategy for K-12 Schools through Phased Mitigation

3Percentage

of positive diagnostic and screening NAATs during the last 7 days is calculated by dividing the number
of positive tests in the county (or other administrative level) during the last 7 days by the total number of tests
resulted over the last 7 days.

https://www.cdc.gov/coronavirus/2019-ncov/downloads/community/schools-childcare/Operational-Strategyfor-K-12-Schools-through-Phased-Mitigation.pdf
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/operation-strategy.html

LINKS for School Opening Information

K‐12 Schools COVID‐19 Mitigation Toolkit
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/FINAL0321420_B_K-12_Mitigation_Toolkit508.pdf

Strategies for Protecting K‐12 School Staff from COVID‐19
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/k-12-staff.html

Operating schools during COVID‐19: CDC's Considerations
https://www.cdc.gov/coronavirus/2019-ncov/community/schools-childcare/schools.html
In preparation for Openings:
School Walkthrough Guide pdf

Returning to In-Person Learning
COVID-19 Mitigation Toolkit
To help schools plan for in-person instruction and ongoing operations: K-12 Mitigation Toolkit pdf
icon pdf icon[2 MB, 36 pages]
Get Ready for In-Person Learning
Conduct a 5-step walkthrough with health officials to review mitigation plans: School Walkthrough
Guide pdf icon pdf icon[1 MB, 30 pages]
Setting Up Your Classroom
How Do I Set Up My Classroom? pdf icon[1 MB, 7 pages]
Teacher and Staff Checklists
Teachers and Staff Resuming In-Person Learning pdf icon[115 KB, 3 pages] (print only)

For Teachers and Staff:
•School Nurses and Healthcare Staff
•Resources to support their new roles and responsibilities during COVID-19
•Teachers and Staff
•Resources for in-person learning, supporting students, self-care, and more
•School Nutrition Resources
•Prevention tools and information for meal prep and distribution For Administrators
•K-12 Schools Evaluation
•Monitor and evaluate your prevention and control strategies
•Case Investigation and Contact Tracing
•Working with health departments
•For Everyone: For administrators, teachers and parents
•Frequently Asked Questions

SUMMARY: Important Considerations for Safe Openings of Schools
The questions are much more than “are students safe” and “have student social needs been met” or “are they at
the appropriate academic achievement”? The primary question on opening schools is simply “community risk”
The teachers, the parents, the school staff, bus drivers, librarians, the nurse, the cafeteria staff are ALL At Risk.
• Vaccinations are certainly a preventive measure for this group. Children are only now included in Ph 3 trials.
The main ages transmitting the virus are between the 25‐55 year olds. They are seeing ~20% hospitalized.
The “asymptomatic period” (interferon response damped by COVID by interfering with gene signaling and synthesis
of interferon ((IFN; innate immune response). This allows the virus to replicate for days.
Children are NOT taking on large amounts of the virus nor reproducing them – why?
• They often have history of communicable coronavirus infections (runny nose, cough, sinus infections) where they
are having some “rescue” immunity (antibodies) which are acting on the available virus
• Parents can be infected by a young student ‐‐ but more likely from a HS student
• Contact surface contaminations are not likely to be a problem
• Surfaces contaminated by children are not likely (Ct scores are >34)
• Handwashing is still advised – sanitizer only as an alternative
• Movement of air and people is required– being stationary with
• a group for >15 min is to be avoided; air flow is critical
• Mask wearing remains the primary safeguard

>>> The most critical safeguard is avoiding a static place

SUMMARY: Important Considerations for Safe Openings of Schools
TESTING: Rapid Antigen Testing should be a frequent practice. POS is “infectious”; NEG can still be a POS by PCR
Busses and Bus Driver: Start the day with a Mask and separate children on the bus; bus driver should have a RAPID
Ag test before the shift; air flow on the bus with open windows if weather allows.
School Teachers and Staff: Teachers having direct student contact should be tested three times a week by Rapid
Antigen tests (M‐W‐F at the start of the day). Flexibility on support staff and substitute teachers is important.
VENTILATION and Static Learning: AVOID sitting in a group for longer than 15 min
Ventilation requirements: 3 room exchanges and a flow rate of 500 cu ft per min ‐ outdoor air if possible
Hybrid Learning: an option but the value of in‐person learning and the feedback to the individual student is critical
Summer should now be part of the learning environment and abandon the summer hiatus as no longer viable
• The agricultural model of a hiatus from May to September is a legacy that should be abandoned
Teachers should be supported with aides to reduce one‐on‐one time
• Aides should be a team directed by the teacher

>>> AGAIN: The most critical safeguard is avoiding a static place.

The CDC Recommendations as of September 2020
are provided in the next six slides
These are revised by the New Guidance Feb 2021

CDC Guidance Sept 2020:

CDC Guidance Sept 2020:
https://www.cdc.gov/coronavirus/2019‐ncov/community/schools‐
childcare/indicators.html#thresholds

CDC Mitigation Strategies to Reduce Transmission of COVID‐19 in Schools Pt 1
Regardless of what the indicators determine, it is critical to ensure the use and layering of mitigation strategies:
•Masks: Encourage consistent and correct use of face masks, by all students, teachers, and staff to prevent SARS‐
CoV‐2 transmission through respiratory droplets. Exceptions for use of face masks include children under the age of
2 years and persons with or those who support individuals with cognitive, sensory, or behavioral issues.
•Social Distancing to the extent possible: Maintain a distance of at least 6 feet between people. Learn more about
promoting behaviors that reduce the spread of COVID‐19.
•Hand hygiene and respiratory etiquette: Teach and reinforce handwashing with soap and water for at least 20
seconds and increase monitoring to ensure adherence among students and staff. Encourage students and staff to
cover coughs and sneezes with a tissue and immediately wash their hands after blowing their nose, coughing or
sneezing. Persons with disabilities may need assistance with hand hygiene. Learn more about promoting hand
hygiene and respiratory etiquette.
•Cleaning and disinfection: Clean and disinfect frequently touched surfaces (e.g., playground equipment, door
handles, sink handles, toilets, drinking fountains) within the school and on school buses at least daily or between
use as much as possible.
•Contact Tracing: Systematic contact tracing of infected students, teachers, and staff in collaboration with local
health department.

CDC Mitigation Strategies to Reduce Transmission of COVID‐19 in Schools Pt 2
•Contact Tracing: Systematic contact tracing of infected students, teachers, and staff in collaboration with local health
department.
•Cohorting: Cohorts (or “pods”) are groups of students, and sometimes teachers or staff, that stay together throughout
the school day to minimize exposure for students, teachers, and staff across the school environment. Ensure that
cohorts are as static as possible by having the same group of students stay with the same teachers or staff (all day for
young children, and as much as possible for older children). If additional space is needed to support cohorting,
consider all available safe spaces in the community and any relevant partnerships with properly vetted school
volunteers that can support students while minimizing group size. Consider ways to support equitable access to cohort
support. Limit mixing between cohorts if possible.
•Staying home when appropriate: Educate staff and families about when they and their child(ren) should stay
home and when they can return to school. Learn more about preparing for someone is sick with COVID‐19.
•Adequate supplies: Support healthy hygiene behaviors by providing adequate supplies, including soap, hand sanitizer
with at least 60 percent alcohol (for staff and older children who can safely use hand sanitizer), a way to dry hands,
tissues, disinfectant wipes, face masks (as feasible) and no‐touch/foot‐pedal trash cans.
•Staggered scheduling: Stagger school arrival and drop‐off times or locations by cohort, or put in place other protocols
to limit contact between cohorts, as well as direct contact with parents, as much as possible.

CDC Mitigation Strategies to Reduce Transmission of COVID‐19 in Schools Pt 3
•Alternating schedules with fixed cohorts: Alternate schedules with fixed cohorts of students and staff to decrease
class size and promote social distancing to prevent wide scale transmission.
•Shared objects: Discourage sharing of items, particularly those that are difficult to clean or disinfect.
•Visitors: Limit any nonessential visitors, volunteers, and activities involving external groups or organizations as
much as possible – especially with individuals who are not from the local geographic area (e.g., not from the same
community, town, city, county). Persons with disabilities may need direct service providers or service animals in a
school environment.
•Ventilation: Ensure ventilation systems operate properly and increase circulation of outdoor air as much as
possible, for example by opening windows and doors. Do not open windows and doors if doing so poses a safety or
health risk (e.g., risk of falling, triggering asthma symptoms) to anyone using the facility.
•Water systems: Take steps to ensure that all water systems and features (e.g., sink faucets, decorative fountains)
are safe to use after a prolonged facility shutdown.
•Physical barriers and guides: Install physical barriers, such as sneeze guards and partitions, particularly in areas
where it is difficult for individuals to remain at least 6 feet apart (e.g., reception desks).

CDC Mitigation Strategies to Reduce Transmission of COVID‐19 in Schools Pt 4
•Communal spaces: Close communal use of shared spaces, such as dining halls and playgrounds with shared playground
equipment, if possible; otherwise, stagger use and clean and disinfect between use.
•Food service: Avoid offering any self‐serve food or drink options such as hot and cold food bars, salad or condiment
bars, and drink stations. Have children bring their own meals as feasible, or serve individually plated or pre‐packaged
meals instead, while ensuring the safety of children with food allergies.pdf icon Learn more about food service during
COVID‐19.

Youth sports
The more people a child or coach interacts with, the closer the physical interaction, the longer that interaction, and the
more sharing of equipment there is by multiple players, the higher the risk of SARS‐CoV‐2 spread. The risk of spread of
the virus that causes COVID‐19 increases in youth sports settings as follows:
•Lowest risk: Performing skill‐building drills or conditioning at home, alone, or with family members.
•Increasing risk: Team‐based practice.
•More risk: Within‐team competition.
•Even more risk: Full competition between teams from the same local geographic area.
•Highest risk: Full competition between teams from different geographic areas.

