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Our Mission

The Center for Health Security works to protect 
people’s health from epidemics and disasters 
and ensure that communities are resilient to 
major challenges.



Today’s Presentation

• Background
• Research Process
• May 2021 Report 
• Six recommendations 
• Conclusions
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Letter to Family and Friends
Tweet Thread
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What do you know about 
the air you breathe?



Outdoor air is regulated and 
monitored hourly
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Indoor air is not regulated

• Building codes and standards are 
designed around odor control, 
thermal comfort, and energy 
savings.

• Many areas in hospitals are 
designed for health.

• Poor indoor air quality in schools is a 
longstanding problem 
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Why should we care about 
indoor air? 
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People spend 
90% of their 
time indoors

We share air 
with other 

people

Infected 
people emit 

virus

Covid-19 is 
airborne



Graphic from Prof. Linsey Marr
The virus travels on particles
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Important Definitions

• Ventilation
• Air changes per hour (ACH)
• Minimum efficiency reporting values 
(MERV)

• HEPA filter 
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Ventilation 
• The process of supplying air to or removing air from a space for the 

purpose of controlling air contaminant levels, humidity, or temperature 
within the space.*

• Ventilation improvements are a cost-effective public health measure. 

• Flexible funds available to schools to reduce risks related to Covid 19  
under the American Rescue Plan

Definition from ASHRAE, https://xp20.ashrae.org/terminology
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Air changes per hour (ACH)

• The number of times in one hour that the air 
volume of a space is supplied with either 
outdoor air or air that has been pushed through 
a filter

• Homes:  1 ACH 
• Hospitals:  6-12 ACH (every 10-5 minutes!)
• Schools: designed for 2-3 ACH, much less in 

practice
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MERV

• Scaled rating on the effectiveness of air filters
• Worst case performance when dealing with 

particles in the range of 0.3-1,1-3, and 3-10 
microns

• MERV 13 captures 50%, 85% and 90% in the 
three ranges

• HEPA filters remove 99.97% or higher for 0.3 
micron particles
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Three proven methods to 
improve indoor air quality
•Ventilation
•Filtration
•Ultraviolet Germicidal Irradiation 
(UVGI) 

•All three are effective regardless 
of the Covid Variant
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Improving indoor air quality 
can reduce spread of Covid-19
• Center’s first product released in 
11/20 

• Graphic on how to make homes 
safer during Covid-19 by increasing 
ventilation and filtration
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Focus on indoor air quality in schools 
during & after Covid-19 pandemic

Many schools have poor 
indoor air quality



Research Process

• Literature review
• Interviews with 32 experts
• February 23, 2021 webinar:  A 
National Conversation on Indoor Air 
& K-12 Schools During the COVID-
19 Pandemic 
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Interviewees
Destiny Aman, MS
JPoint Collaborative

William Bahnfleth, PhD, PE
Pennsylvania State University
Institutes of Energy and the Environment

Claire Barnett, MBA
Healthy Schools Network

Eric Benyo, MA
Autocase

Kenneth Bernard, MD, DTM&H
Former Special Assistant to the US President for Biodefense
Former Assistant Surgeon General

Eric Bill, MEcon, MBA
Autocase

Dominique Brossard, MS, MPS, PhD
University of Wisconsin–Madison
Life Sciences Communication

Gail Carpenter, MA
Olathe School District (Olathe North High School)

Richard L. Corsi, PhD, PE
Portland State University

Peter DeCarlo, PhD
Johns Hopkins University
Department of Environmental Health and Engineering
Whiting School of Engineering

Laura Kolb, MPH
US Environmental Protection Agency
Indoor Environments Division

Corbett Lunsford, BM
Home Diagnosis TV Series

Grace Lunsford, BFA
Home Diagnosis TV Series

Colleen Markman, Med
Olathe School District (Havencroft Elementary)

Linsey Marr, PhD
Virginia Tech University
Civil and Environmental Engineering

Shelly Miller, MS, PhD
University of Colorado Boulder
College of Engineering and Applied Science

Lidia Morawska, MSc, PhD
Queensland University of Technology (Brisbane, Australia)
International Laboratory for Air Quality and Health

21



Interviewees
Beth Maldin Morgenthau, MPH
New York City Health Department
Office of Emergency Preparedness and Response

Alisha Morris, MA
Olathe School District (Olathe West High School)

Jayne Morrow, MS, PhD
Montana State University

William Nazaroff, MEng, PhD
University of California, Berkeley

Roger Platt, JD
US Green Building Council

Chris Pyke, PhD
ArcSkoru, Inc.

Lesliam Quiros-Alcala, MSc, PhD
Johns Hopkins Bloomberg School of Public Health
Department of Environmental Health and Engineering

Ana María Rule, PhD
Johns Hopkins Bloomberg School of Public Health
Department of Environmental Health and Engineering

Richard Shaughnessy, PhD
University of Tulsa
Indoor Air Quality Research

Joel Solomon, MA
National Education Association

Jelena Srebric, MSc, PhD
University of Maryland
Department of Mechanical Engineering

Brent Stephens, MSE, PhD
Illinois Institute of Technology
Architectural Engineering

Simon Turner, BSc
Building Cognition, LLC

Kevin Van Den Wymelenberg, PhD, March
University of Oregon
Department of Architecture

Tricia Wang, PhD
COVID Straight Talk
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Webinar: 3 Panels plus Q & A

• The State of Ventilation in Schools 
and the Importance of Healthy Air 
During the Pandemic and Beyond

• Technical Solutions to Improve 
Indoor Air Quality in Schools

• Using Policy and Other Supportive 
Mechanisms to Implement Healthy 
Air in Schools
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Five for school administrators and decision makers
One for the US Government

Six Recommendations 



School administrators and 
decision makers should
1. Improve school ventilation now by bringing in 

as much outdoor air as the HVAC system will 
safely allow and upgrading filtration.

2. Purchase HEPA air filtration units to be 
placed in classrooms and common occupied 
space
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DIY Air Filter
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School administrators and 
decision makers should
3. Use only proven technologies for improving 

IAQ: appropriate ventilation, filtration, or 
ultraviolet germicidal irradiation. They should 
not use chemical foggers or any “air cleaner” 
other than filtration and ultraviolet germicidal 
irradiation.

The primary aim for improving air quality should 
be to remove contaminants from the air and not 
introduce new substances in the air.
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School administrators and 
decision makers should
4. Stop enhanced cleaning, disinfecting, “deep 
clean” days, and any other expensive and 
disruptive cleaning. 

Fomite (surface) transmission is not a major 
driver of the spread of Covid-19. 
Investments in ventilation will provide more 
value in risk reduction!
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School administrators and 
decision makers should
5. Install mechanical ventilation systems where 

none exist and upgrade those that do not 
meet current standards.

All students, teachers, and staff deserve healthy 
air, and many are not currently getting it.  Proper 
ventilation will improve health and education.

Upgrades to facilities will take time but will 
improve ventilation in schools for the long term.
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The US Government should

6. Convene a federal task force dedicated to 
school air quality to develop guidance for 
long-term, sustainable, cost-effective 
improvements to indoor air quality in schools. 
This guidance should include accountability 
measures to assess improvements

Task force should create standards, develop a 
certification system for HVAC personnel, and 
provide recommendations for oversight and 
accountability.
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Conclusions
• Airborne transmission of SARS-CoV-2 virus, 

the virus responsible for the COVID-19 
pandemic, can be reduced by improving 
ventilation. 

• Federal funds are now available to enable 
schools to make the needed changes. These 
changes will make our schools healthier during 
the current pandemic. 

• If improved ventilation is properly installed, 
operated, and maintained, students and 
educators will benefit for years to come.
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Conclusions (continued) 

• The evidence-based recommendations 
described in this report can help schools and 
school districts to address COVID-19-related 
and longstanding ventilation problems. 

• The report can provide a foundation for 
infrastructure investments that reliably use 
proven technology to raise the air quality in 
schools, which will improve student learning 
and the health of everyone in school buildings 
for decades to come

33



Authors and expert reviewers
Authors
• Paula J. Olsiewski, PhD

Contributing Scholar, Johns Hopkins Center for Health 
Security 

• Richard Bruns, PhD
Senior Scholar, Johns Hopkins Center for Health 
Security 

• Gigi Kwik Gronvall, PhD
Senior Scholar , Johns Hopkins Center for Health 
Security 

• William P. Bahnfleth, PhD, PE
Professor of Architectural Engineering, Pennsylvania 
State University

• Gunnar Mattson
MPH Student, Johns Hopkins Bloomberg School of 
Public Health

• Christina Potter, MSPH
Analyst, Johns Hopkins Center for Health Security 

• Rachel A. Vahey, MHS
Analyst, Johns Hopkins Center for Health Security

Expert Reviewers
• Destiny Aman, MS

Founder, JPoint Collaborative 
• Claire Barnett, MBA

Founder and Executive Director, Healthy Schools 
Network 

• Anita Cicero, JD 
Deputy Director, Johns Hopkins Center for Health 
Security

• Corey Metzger, PE
Principal, Resource Consulting Engineers, LLC

• Joel Solomon, MA
Senior Policy Analyst, National Education Association

• Brent Stephens, MSE, PhD
Department Chair and Professor of Civil, Architectural 
and Environmental Engineering, Illinois Institute of 
Technology

• Simon Turner, BSc
Chief Executive Officer, Building Cognition, LLC

• Crystal Watson, DrPH, MPH
Senior Scholar, Johns Hopkins Center for Health 
Security 

34

The authors would like to thank Divya Hosangadi, Andrea Lapp, and Tanna Liggins for their valuable support of the project, and Julia 
Cizek, Jaclyn Fox, Kathleen Fox, Margaret Miller, and Prarthana Vasudevan for their design, editing, and publication support. This effort 
was funded by support from the Open Philanthropy Project.



Questions?
Paula J. Olsiewski, PhD
Olsiewski@outlook.com
@polsiewski 
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Additional slides
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