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during the past three years

Poll: What Do You Think about Full, In-Person 
School in the Fall

• I am completely comfortable returning

• I am worried about returning, but think it is still the best thing to do

• Schools should offer a hybrid learning approach as a middle ground

• With delta, I think schools should operate in remote mode until a 
vaccine is available for children

• With delta, I think schools should operate in remote mode until the 
pandemic is fully controlled, whenever that happens
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• SARS-CoV-2: Basics and Transmission

• The Pillars of Infection Control

• Mapping mode of transmission to 
prevention strategy

• Best-Available Evidence in 2021
• Vaccination

• Schools Are Not Islands

• The Delta Variant

• One-Size Does Not Fit All

SARS-CoV-2
• Novel human coronavirus initially 
discovered in January 2020

• Rapidly spread worldwide

• Many (thousands) of different 
coronaviruses
• Four cause the common cold

• Immunity partial and short in duration

• Three cause severe respiratory syndromes 
• SARS-CoV1
• MERS
• SARS-CoV2

• Mortality rate highly variable according 
to age and risk profile

• Kids at substantially lower risk of  severe 
infection and death

• Three vaccines currently approved under 
EUA for use in the US

Scientific American. A Visual Guide to SARS-CoV-2. 2020
Edney et al.  Bloomberg News. 8/10/2020

The Delta Variant

• More transmissible than 
wild-type or alpha

• Vaccines continue to be 
extremely effective for 
preventing severe 
disease and death

Sources: BBC, NationalNews.Com
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Age and the Risk 
of COVID-19 
Transmission

• Cohort study in Spain

• Children in bubbles and all children in the bubble 
tested

• Overall R0 in schools 0.4
• R0 correlated strongly with student age- RO = 

0.2 for younger children, up to 0.6 for high-
school aged children

• Masks for age 6 and up (not for <6)
Sergio et al, Ped Infect J, July 2021.
https :/ / journals .lww.com/pidj/Abstract/9000/Age_dependency_of_the_Propagation_Rate_of.95714.aspx

Long COVID 
in Children 
and 
Adolescents: 
What Do We 
Know?

• Randomly selected 
population of schools in 
Switzerland (N=55)

• Compared a sample of 
students with evidence 
of prior COVID (serologic 
testing) versus those 
without prior COVID

• Questionnaire to 
evaluate presence of 
symptoms

• Found similar rates of 
symptoms lasting >12 
weeks in both groups

• Tiredness and dif f iculty 
concentrating two most 
commonly reported 
symptoms

Source:Radke et al,  JAMA. July 
15, 2021. 
https://jamanetwork.com/journ
als/jama/fullarticle/2782164#jld
210046t1

Fall 2020
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The Pillars of Infection Control: COVID 2020
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Branch-Elliman et al.  Curr Envir Health Report. 2015

The Tools in Our Arsenal: Linking Mode of 
Transmission to Infection Control Strategy

Mode of Transmission Engineering and 
Environmental 

Controls

Administrative 
Controls

Epidemiologic Controls Hand Hygiene and PPE

Contact/
Environmental

Antimicrobial surfaces 
(e.g., copper) , 

environmental cleaning

Policies about staying 
home when sick, no 

shared food, symptom 
screens

Contact tracing and 
quarantine

Hand hygiene, 
gowns/gloves

Large droplet (≥5 
microns

(May include ocular)

Environmental cleaning Policies about staying 
home when sick, 

mandatory vaccination, 
social distancing, 

symptom screens, 
limiting contacts

Vaccination
Contact tracing, 

quarantine, post-
exposure prophylaxis

Surgical masks, 
consider eye protection

Hand hygiene

Airborne Ventilation systems 
(negative pressure, 

f ilters) , including the 
use of  natural airf low

Policies, such as 
mandatory vaccination, 

quarantine periods for 
exposed individuals, 

symptom screens, 
limiting contacts

Vaccination, contact 
tracing

N95/PPARs

Lining up the Infection Control Strategy with 
the Mode of Transmission: Examples
Pathogen Mode of Transmission Infection Control Strategies

Measles Airborne Ventilation (negative pressure)
Masks (N95s)
Vaccination
Contact tracing
Hand hygiene

Influenza Droplet,  mucus membranes (eyes),  
contact

Eye protection
Medical masks
Vaccination
Post-exposure prophylaxis
Contact tracing

Hand hygiene
Environmental cleaning

Norovirus Contact Environmental cleaning
Hand hygiene
Avoidance of shared food
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The Pillars of Infection Control: COVID 2021
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Poll: What Are Your Thoughts about a 
Pediatric Vaccine and In-Person School?
• Gamer changer

• Important piece of the puzzle, but not the only one

• Not as important as other things

• Other

The Most Important Pillar: 
Vaccination
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Vaccine Effectiveness 
Over Time

• Vaccines remain highly effective at 
preventing severe disease and death –the 
major outcomes we are concerned about
• This is also true of the delta variant

• mRNA vaccines appear to be more effective 
than the Janssen vaccine

• Some patients, particularly those with 
weakened immune systems have less 
protection with the standard dose regimen 
than the general population

• Israel and France offering booster 
vaccinations for these populations

• ACIP has endorsed a booster vaccine

• Awaiting FDA approval

Source: https://www.reddit.com/r/dataisbeautiful/

Vaccination 
Reduces 
Chances of 
Transmission, 
Even if 
Infection Does 
Occur*

Pre-print available at: https://www.medrxiv.org/content/10.1101/2021.07.28.21261295v1

Herd Protection: What Level of Vaccination is 
Enough?
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Vaccine Recommendations for Ages 12-17

• In the US, recommended for all eligible children in this age range

• Pfizer vaccine only one available for adolescents in the United States

• Europe recently approved Moderna vaccine for this age group

• India initiating trial of Novavax for children (unclear when this will 
start)

• Other countries have adopted different standards
• Germany, Norway recommending vaccination only for 12-17 year olds with 

higher than normal risk of severe disease

https :/ /www.reuters .com/bus iness/healthcare-pharmaceuticals/countries -vaccinating-children-against-covid-19-2021-06-29/

Risk of 
Myocarditis 
following 
mRNA 
vaccines

• Small risk of myocarditis (inflammation of 
the heart muscle) following vaccination with 
mRNA vaccines

• Most cases in adolescent and young males 
>16 years of age
• Risk appears to be increased following the 

second shot

• Prior COVID infection may be a risk modifier

• Investigations ongoing

But what about a 
Vaccine for Younger 
Kids?

• Pfizer announced on July 26th plans to 
double the size of their clinical trial for 5-11 
year olds
• Moderna also in active discussions to 
increase trial size

• Pfizer still anticipates fall submission date 
for review

• FDA review several weeks

• Vaccine roll out
• Time to effectiveness (~6 weeks)

https :/ /www.nytimes .com/2021/07/26/us/politics/ fda-covid-vaccine-trials-children.html
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Other 
Considerations
• Pre-Screening Programs

• Adopt from hospital settings

• Online or app-based

• Mandatory Vaccination 
Programs

• Including influenza

Boston Globe. August 20, 2020. Flu Shot Mandate Leaves 
Key Questions Unanswered.

Ventilation

Poll: How Long Should Elementary School Kids 
Wear Masks in Indoor Settings?

• Until a vaccine is available

• Until community prevalence hits a low enough level and most of the 
adults around them are vaccinated

• They should stop now

• Masks should always be used in schools from now on
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Outdoors 
>>>> Safer 
than Indoors

Bulfone et al,  JID, 2021

MMWR Georgia Elementary Schools Study

• Survey study of schools in 
Georgia
• Collected data about 

mitigation measures and 
cases in students and staff

• 169 schools with 91,893 
students enrolled

• Opening a window 
associated with a 
decreased incidence of 
infections, as was masking 
of teachers
• Other interventions 

(mandatory masking of 
students, use of air 
filtration strategies) were 
not significantly associated 
with reductions in risk of 
transmission 

Mitigation 
Measure

Number of 
Schools

Number of 
Students

Relative Risk (CI)

None 37 21,844 Referent

Dilution (vs. 
none)

39 21,562 0.65 (0.43-0.98)

Filtration 16 9,133 0.69 (0.40-1.21)

Dilution and 
Filtration (vs. 
none)

31 13,960 0.52 (0.32-0.83)

Universal 
Masking of 
Teachers

110 61,190 0.63 (0.47-0.85)

Universal 
Masking of 
Students

87 49,132 0.79 (0.50-1.08)

https://www.cdc.gov/mmwr/volumes/70/wr/mm7021e1.htm

Distancing



8/6/2021

10

Physical Distancing: No Impact on Cases in 
Multiple States

• Similar findings from 
Utah, North Carolina, 
among others

• NC study also found no 
impact on distancing on 
buses

Van den Berg et al,  Clinical Infectious Diseases, 2021.
https://abcsciencecollaborative.org/wp-content/uploads/2021/06/ABCs-Final-Report-Ju ne-2021.06-esig-DB-KZ-6-29-21.pdf

Testing

What Do You Think about Screening Testing?

• Screening testing is one of the most important strategies for 
preventing transmissions in schools

• Screening testing has both benefits (finding a lot of cases) and 
downsides (keeps children out of schools)

• Screening testing is not worth it in low prevalence settings – too many 
false positive results causing unnecessary school closure and 
quarantine
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Screening Testing

• Utility of a clinical tes t depends  upon the 
pre-test probability of having a disease

• Last year in Massachusetts , 0.7% of pools  
pos itive, each representing 5-10 individuals

• Assuming a prevalence of 0.1% (what we 
saw last year), and a near-perfect test (PCR), 
screening testing will identify 14 false pos itive 
cases  for every true pos itive case

• Once the prevalence increases  to 2%, the 
predictive value changes  dramatically

• Cons ideration for diagnostic testing in 
schools  for symptomatic children to 
rapidly guide decis ions  about test-to-s tay 
and/or quarantine

Would you Support Test-to-Stay or Diagnostic 
Testing in Your School?
• Yes

• No 

• Not Sure Yet

Testing: 
Time to 
Innovate
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Test-to-Stay: Balancing 
Safety and In-Person 
Learning

• Cluster randomized trial of schools in the United 
Kingdom (pre-print)

• 76 schools in the control arm; 86 in the 
intervention arm
• Control → standard quarantine if  close contact

• Intervention → Daily testing with PCR if  exposed, 
stay in school unless positive test

• Non-inferiority design

• Incidence of infections similar in both arms
• 1.6% in control
• 1.5% in intervention

• Fewer days of missed school in the intervention 
arm

• Strategy included in Massachusetts Department of 
Elementary and Secondary Education (DESE) 
guidelines for 2021-22

How Does Delta Change Things?
• Delta does not change the importance of in-person learning
• Delta is clearly more transmissible than earlier variants, which means a 

higher proportion of a population will need to be immune to achieve herd 
protection
• If Ro is 5, then ~80% of the population will need to be immune to control the 

outbreak
• This will not protect individuals who are not immune, but it will protect the 

population from large outbreaks

• Vaccines remain extremely effective for preventing severe COVID-19 
disease
• Some populations may need a booster vaccine

• One size will not fit all; a nuanced approach to decision-making and 
mitigation measures will be needed, based on a variety of factors, including 
community prevalence and community vaccination rates 

Hand Hygiene: Don’t Forget 
the Basics
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Hand Hygiene: Don’t 
Forget the Basics!

• Soap and water and hand sanitizer both 
work if done correctly

• Hand sanitizer usually performs better in 
real-world settings because it is a lot easier

• Multiple randomized controlled trials in 
schools demonstrate safety and efficacy

• Schools that use hand sanitizer with 
fewer outbreaks of GI illness than 
schools that have a soap and water 
policy

Branch-Elliman. The Incidental Economist. August 2020.

Lingering Questions

Schools are essential and COVID 
is not the only outcome!

• Increasing pediatric mental health 
emergency room visits 

• Concerns for increasing rates of childhood 
obesity

• Reduced reporting of child abuse

• Increasing food instability

• Decreasing literacy rates and increasing 
achievement gaps

Source: Rand Institute Report, 2021
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What is the 
Impact of 
Schools on 
Cases in the 
Community?

Ertem et al.  Under Review. 2021. https://www.researchsquare.com/article/rs-712725/v1

I ts  Not Just about  What 
Hap pens Inside of S chools –
W e also Have to Think about 
W h at  Happens Outside of 
th em

• Administrative health care data on 2.9 
million households from the f irst 45 weeks of 
2020

• Among households in the top decile of  
county COVID-19 prevalence, those with 
birthdays had 8.6 more diagnoses per 10 000 
individuals compared with households 
without a birthday, a relative increase of 31% 
of  county-level prevalence

• An increase in COVID-19 diagnoses of  15.8 
per 10 000 persons after a child birthday

• Increase in COVID-19 diagnoses of  5.8 per 
10 000 among households with an adult 
birthday

Whaley et al. JAMA Int Med, 2021. 
https://jamanetwork.com/journals/jamainternalmedicine/fullarticle/2781306

Poll: What Do You Think about Full, In-Person 
School in the Fall

• I am completely comfortable returning

• I am worried about returning, but think it is still the best thing to do

• Schools should offer a hybrid learning approach as a middle ground

• With delta, I think schools should operate in remote mode until a 
vaccine is available for children

• With delta, I think schools should operate in remote mode until the 
pandemic is fully controlled, whenever that happens
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Take Home Points

• In-Person learning is critical

• The most effective strategy we have is vaccination of anyone who is 
eligible
• Vaccine mandates for adults in school buildings is a strong consideration to 

protect staff and students

• Opening windows and natural airflow are also strongly protective

• One-Size does not fit all – local data will need to inform best practices
• It’s complicated!
• Schools are not islands

• Pediatric vaccine availability is unclear; many open questions 

Thank you!
Questions?

But Isn’t an N95 always 
better than a medical mask?

• Cluster randomized trial at 137 outpatient 
sites

• 1993 participants in 189 clusters randomly 
assigned to wear N95s during flu season and 
2058 participants in 191 clusters were 
randomized to wear medical masks when 
near patients with respiratory illness

• Compliance similar in the two groups 
• 89% in N95 versus 90% in mask

• No difference in incidence of laboratory-
confirmed disease in either group but a trend 
toward decreased incidence of URI in the 
medical mask group

Radonovich et al.  JAMA. 2019
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Spread of COVID-19

• COVID-19 spreads via close contact/droplet transmission with a 
component of small particle transmission

• Indoor settings with poor ventilation are high risk for transmission and 
may lead to super-shedding events
• High risk activities implicated– singing, telephone conference rooms, choirs
• Typically, limited use of infection control strategies when these events occurred

• Poor ventilation, no PPE, close contacts, etc.

• Masking is effective for reducing spread

• Little data to support indirect contact as a significant mode of 
transmission, but self-inoculation (e.g., eye rubbing) may play a role

Testing and Contact 
Tracing

• Testing and contact tracing are key to outbreak 
management
• Rapid results allow a cluster to be identified and 

contained before it becomes out of control
• Rapid antigen tests less sensitive than PCR tests,  

however, a recent study suggests they may be sufficient 
for outbreak control in college settings
• Easier to run
• Faster response time

• Schools will need a system for obtaining and acting upon 
testing

• Community partnerships

• Academic partnerships
• Integrated into local communities

• Sewage testing

Sources: Service. Science Magazine. 2020; Kennedy-Shaffer, Lee, Michael Baym, and William Hanage. Perfect as 
the Enemy of  the Good: Using Low -Sensitivity Tests to Mitigate SARS-CoV-2 Outbreaks (2020). 

Don’t forget to think 
about implementation 
outcomes! 
• Implementation Outcomes:

• Acceptability
• Adoption
• Appropriateness
• Costs
• Feasibility
• Fidelity
• Penetration
• Sustainability

“The single most important concept 
identified in the management of 
patients affected by viruses transmitted 
by the droplet/contact route is the 
precision of execution in the use of PPE, 
and which should be the primary focus 
rather than on the type of mask used by 
HCWs as a component of PPE.”

Proctor.  Adm Policy Ment Health. 2011
Pinnock et al. STARI. BMJ. 2017
Conly et al. ARIC. 8/6/2020.
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Do You Really Think Things like Fit and Comfort Are 
Important?

• Effectiveness of any PPE strategy is 
dependent upon a variety of factors, 
including adherence (fidelity) to the 
intervention

• 73 evidence-based implementation 
strategies

• Recent data suggests that the more 
implementation strategies that are 
used, the more likely an intervention 
is to succeed

• Also need to consider sustainability
of the intervention
• PPE, distancing strategies may be at high 

risk of “voltage drop” over time

Dynamic Sustainability Framework 

Mask Effectiveness: 

Ꞙ (Filtration capacity * Fidelity * Fit)

Chambers. Implementation Science, 2013.
MacIntyre et al.  2009. Emerging Infectious Diseases

Milton Specifics
Epidemiologic Controls :  

• Community prevalence low: 
• Incidence: 3.5 cases/100,000
• 1.96% test pos itivity rate

• Evaluating various  models  to incorporate testing with rapid turnaround of 
results

Engineering Controls :

• Evaluating s trategies  to improve indoor ventilation

• Encouraging use of outdoor spaces  

• Testing feas ibility of additional infrastructure

Administrative Controls :

• Daily symptom screens  prior to entry into school buildings

• Phys ical dis tancing (6 feet) included in plans

• Updated vaccination policy

PPE/H and hygiene:

• PPE provided to teachers  the same as  for healthcare workers  caring for 
confirmed COVID-pos itive patients  in the hospital*

• Surgical masks  

• Eye protection recommended
• Surgical masks  available and provided to children who need them

• H and sanitiz ing s tations  and education

• PPE plan des igned to be feas ible and acceptable, and to encourage 
compliance and sustainability

*Conly et al. ARIC. 8/6/2020.

From: The Boston G lobe: https ://www.bostonglobe.com/2020/08/11/ nation/ heres-look-new-state-map-
high-moderate-low-risk-communities-covid-19-mass/?p1=Article_Inline_Text_Link
Accessed 8/12/2020.

What can we learn about what happened in 
other countries and settings?

• As of June, more than 20 countries re-
opened schools

• In most cases, no significant uptick in 
community spread after a careful re-
opening
• Different countries adopted various infection 

control strategies

• Common themes: Redundancy in planning, 
outdoor classrooms, workable PPE plans, 
cohorting/pods

• Controlled community rates critical for safe 
re-opening

NYT. 2020.  When COVID subsided, Israel Re-Opened Its Schools. It Didn’t Go Well.
Science. 2020. School Openings Across the Globe Suggest Ways to Keep Coronavirus at Bay.
European CDC Report. Available at: 
https://www.ecdc.europa.eu/sites/default/f iles/documents/COVID-19-schools-transmission-August%202020.pdf

https://www.bostonglobe.com/2020/08/11/nation/heres-look-new-state-map-high-moderate-low-risk-communities-covid-19-mass/?p1=Article_Inline_Text_Link
https://www.ecdc.europa.eu/sites/default/files/documents/COVID-19-schools-transmission-August%202020.pdf
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School Re-Opening Successes
Country/ State I n fection Control Interventions S u mmary/Key Findings

En g land • 2 meters  at all times  between adults
• Maintain dis tancing “ if poss ible” between children
• Classes  in bubbles , hand hygiene

www.go v.u k/go vern men t/p ubl i catio ns/acti on s-fo r-schoo ls-d uring-the-co ron avi rus-
o u tb reak/gu i d an ce-for-ful l-o pen in g-scho ols

• >20,000 schools , >1 million children
• 67 s ingle cases , 30 clus ters , most transmiss ions  s taff → s taff or s taff → s tudent
• Outbreaks  correlated with community prevalence and index cases  tied to community transmiss ions

www.go v.u k/go vern men t/p ubl i catio ns/sars-co v-2-in fecti on-an d-transmission -in-ed ucati on al -settin gs

R hode Island • Cohorting
• Universal masking for adults  only
• Daily symptom screen for adults  and children
• Enhanced cleaning

• Childcare centers  with capacity of 19,000 children
• Confirmed cases : 30 children, 22 adults
• 20/29 of the centers  with a pos itive case had 0 secondary transmissions , and 2/29 with 2-5 cases, but 

these were traced to other sources
www.cd c.go v/mmwr/vo lu mes/6 9/wr/mm693 4e2 .h tm#F1 _do wn

A u stralia • Reduced class  s ize
• Contact tracing
• G iven the s tudy period, not all interventions  implemented for 

the entire s tudy (1/25-4/9, schools  encouraged dis tance 
learning after 3/22). 

• Estimated 143,084 school s taff, 1,232,367 s tudents
• 27 index cases  (15 children, 12 adults )
• 18 secondary cases  (1.2% attack rate)

• Child to child transmiss ion rate: 0.3%, s taff to child transmiss ion rate: 1.5%, child to s taff 
transmiss ion rate: 1%, s taff to s taff transmiss ion rate: 4.4%

www.th elan cet.co m/jo urnal s/lanch i/arti cle/PIIS23 52-46 42(20 )302 51-0/fu ll text

I r e land • Evaluated transmiss ions  related to schools  prior to closure • 3 pediatric cases  and 3 adult cases  identified
• 0 with epidemiologic links  to transmiss ion in schools  (travel/community transmiss ions )

www.eu ro su rvei l l ance.o rg/co ntent/1 0.280 7/15 60-79 17.ES.2 020 .2 5.21.20 009 03# html_ful ltext

S i ng apore • Infection control measures : daily symptom screen, s tay home 
when s ick policy, hand hygiene, cohorting, “safe dis tancing,” 
defined as  1 meter apart, masking policy

• Close contacts  quarantined, non-close contacts  attend school
• Terminal cleaning

• Measures  to reduce s tudent mixing (e.g., extracurriculars  
cancelled and s taggered reces s  breaks )
www.mo e.go v.sg/faq s-co vi d-1 9-in fecti o n

• 3 pos itive cases  with contact tracing, no secondary cases

acad emic.o u p .co m/cid/ad van ce-arti cle/d oi /10 .1 093 /cid /ciaa7 94 /586 264 9

Can Kids Spread COVID-19?

Single Center Study: Pediatric Shedding

(Tertiary Care Pediatrics Hospital)

Contact Tracing after Index Pediatric Case 
in South Korea

• 107 index cases in pediatric 
patients

• Evaluated 248 secondary 
household contacts (social 
distancing attempted)

• 1 transmission (secondary attack 
rate, 0.5%, range 0-2.6%)

Head-Sargent et al.  JAMA 
Pediatrics.  2020

Kim et al.  Archives of Disease in Childhood. August 11, 2020: 
https://adc.bmj.com/content/early/2020/08/06/archdischild
-2020-319910?s=03

Telephone Center

• Call Center in South Korea

• Outbreak February, 2020

• 1143 tested

• 97 positive
• Blue seats indicate positive cases

• 43.5% on one floor

• 16.2% secondary (household) attack 
rate

Park et al.  Emerging Infectious Diseases. 2020

https://adc.bmj.com/content/early/2020/08/06/archdischild-2020-319910?s=03
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COVID spread on 
a train

• Cohort study of train riders: 2,334 
index patients and 72,093 close 
contacts who had co-travel times of 
0–8 hours

• 12/2020-3/2021

• The attack rate in train passengers on 
seats within a distance of 3 rows and 
5 columns of the index patient varied 
from 0 to 10.3% 
• Risk highest in the same row

• Adjacent traveler the highest risk 
(3.5%)

• Risk increased with increased travel 
time (0.15% per hour)

• Decreased rapidly with distance Hu et al.  Clinical Infectious Diseases. 
2020

Spread 
through a 
Restaurant

Source:  Chang, NYT. April 20, 2020
Adapted from CDC report via NYT

The CHOIR Case: Supershedding event

• 61 attendees, 32 confirmed and 
20 probable secondary infections

• 2.5 hour long practice
• Members sitting close together 

(chairs 6-10 inches apart)

• Shared food/snacks
• Close contacts (stacking 

chairs/interactions)
• High-risk activities (singing)

Hamner. MMWR. May 2020.



8/6/2021

20

Hospital-Based 
Outbreak: Bay State 
Medical Center

• 36 HCW and 22 patients infected during a two-
week window

• Cluster investigation found:

• Presenteeism

• Distancing not followed

• Mask non-adherence

• Masks worn incorrectly

• Cluster controlled with simple measures (not 
change to ventilation system):

• Mask education

• Distancing enforced

• New break room areas with larger spaces 
identif ied

• Pre-screening/quarantining rules

• Enhanced cleaning of  patient rooms

Slide adapted from SHEA Town Hall and courtesy of  Sarah Haessler.

Indoor versus Outdoor 
Transmission
• 318 independent clusters 

(defined as three or more cases)

• 1245 confirmed cases in 120 
cities

• Home environments the 
dominant category (254/318 
clusters)

• Transport second highest risk 
(108)

• Only 1 cluster occurred in an 
outdoor environment (and 
included only two cases)

Qian et al.  Indoor Transmission of SARS-
CoV-2. Pre-print

Case Study: Georgia Camp

• Measures not taken:
• No masks for campers

• Opening of windows/ventilation 
recommendations not followed

• Indoor and outdoor activities, 
including high-risk activities, such as 
“vigorous” singing and cheering

• 597 Georgia residents attended the 
camp

• 344 with available test results

• 260 positive tests/597 total (not 
everyone was tested, confirmed attack 
rate 44%

• Children and staff both infected
• Unclear whether campers or staff drove 

the outbreak

Szablewski CM, Chang KT, Brown MM, et al.  SARS-CoV-2 Transmission and 
Infection Among Attendees of an Overnight Camp —Georgia, June 2020. 
MMWR Morb Mortal Wkly Rep. ePub: 31 July 2020. 
DOI: http://dx.doi.org/10.15585/mmwr.mm6931e1external icon.

http://dx.doi.org/10.15585/mmwr.mm6931e1
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Where does the evidence 
for 6-feet of distancing 
come from?

• 1897: Suggested 1-2 meters of distance based on 
sampled visual droplets that contained 
pathogens

• 1942: Still photography advanced and still 
images demonstrated most particles within a 
small range

• 1948: Study of Strep spread
• 65% of participants with large droplet only

• 10% with spread up to 2.9 meters (9.5 feet) away

• 2020:
• UK SAGE: Risk of transmission at 1 meter 2-10X 

higher than at ≥ 2 meters
• WHO Systematic Review (mostly from SARS-CoV-

1, MERS) Estimates: <1 meter: Risk of 
transmission ~12.5%, versus ~2.6% at distances ≥ 
1 meter

Jones et al, BMJ. 2020. Two metres or one: what is the 
evidence for physical distancing for COVID? Photo reprinted 

from Jennison, 1942.
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Take Home II
• Develop infection control plans assuming 

that anyone can become infected and 
anyone can spread the infection 

• We can leverage what we know about 
linking mode of transmission to infection 
control strategy
• These include engineering, administrative, 

epidemiologic, and PPE/hand hygiene controls

• None of these strategies is fool-proof, so 
always rely on more than one
• A temple can stand with four columns, and 

maybe even two, but certainly not one!

• Make sure your plan is one that is 
acceptable, feasible, and sustainable

Take Home Points

• COVID-19 primarily spreads via small and large droplets and contact 
with mucus membranes
• This likely includes ocular transmission, although still a source of debate

• Masking key to controlling spread

• Contact-based transmission is not a predominant mode of spread, but 
don’t forget the basics: good hand hygiene always important

• Mass vaccination a key infection control strategy, but is not critical for 
re-opening schools safely
• Open questions about the effectiveness of vaccination in children and realistic 

timeframe for vaccinating children
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This is Medical Grand Rounds. Why Are We Talking 
about Elementary and Secondary Schools?

• In the US, impact 55 million students in 
124,000 schools
• 4.6 million healthcare workers with children <14 
• 30% of the total healthcare work force

• School closures estimated to cost $13.2 -62.3 
billion/month 

• Healthcare system may be differentially 
impacted, with up to 15% reduction in 
capacity due to childcare challenges

• Women make up 75% of the healthcare 
workforce and bear the brunt of the majority 
of at-home learning.

“If female healthcare 
workers are forced to 
keep juggling tutoring 
and their jobs, the 
medical system may not 
hold. And we need it to 
hold.”

Chavi Karkowsky, writing for 
the Washington Post. July 
24, 2020.

Lempel. Economic Cost and Healthcare Worker Effects of School Closure in the US. Plus Current, 2009.
Karkowsky. The Child-Care Crisis Punishes Women in Healthcare. Without Schools,  They’ll Quit.  Washington Post, July 2020.

Childcare Crisis: Impact on Healthcare

• US Population survey:
• 3.1 million individuals in 1.3 million 

households
• US healthcare sector with among 

the highest childcare needs
• 28.8% of the US healthcare work force 

caring for children aged 3-12
• 6.8% in single-parent homes

• Assume: 
• 15% decrease in case load
• At 15% decrease in HCW labor force, 

17.6% increase in mortality

• Model: 15% reduction in HCW 
increased mortality from 2.0% →
2.3%

Beyham. The Lancet Public Health.  May 2020.

Survey of MGH/Brigham Network (Largest in MA)

6,000 Respondents across the 
Network

• 50% considering re-arranging their 
work schedule

• 35% considering working fewer 
hours

• 25% considering a leave of absence

• 20% considering quitting to 
supervise children at home

Supports offered by MGH/Brigham

• Day care and nanny discounts
• Six daycare centers
• Access to tutoring assistance and 

help creating learning pods

Remote Learning Strains Medical Workers and their Employers. WBUR Commonwealth. Sept 8, 2020. Martha Bebinger


