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COVID -19 has pressed school systems across the US to implement a variety of new strategies to 
create safer learning environments. 

In providing a variety of options for learning this school year which includes in-person, hybrid, 
virtual or more, communities and governments have been working together to strike a balance in 
implementing public policies and COVID -19 safety protocols necessary for schools to stay 
open. 

Administrators and educators in school districts opening for in-person learning must rethink their 
resources, infrastructure, and staffing levels in order to provide the best possible learning 
environment 1. 

Under vaccinated populations are still at a high risk of infection 

Even with the large scale roll out of the vaccines, under vaccinated populations are still at a 
higher risk of infection in public settings. These populations comprise of teachers, parents, 
children, non-white and other disproportionally affected communities. Within them children and 
teens have been seen to be at a lower risk of becoming seriously ill than other age demographics. 
However, children with underlying conditions could have more serious symptoms than other 
children. 
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Additionally, unvaccinated teachers and staff face a serious health risk just by reporting to work. 
One in four teachers or faculty, or nearly 1.5 million adults, are at increased risk of getting 
seriously ill from COVID-19 due to a pre-existing condition, according to a 2020 brief from the 
Kaiser Family Foundation 2. 
 
The level of transmissibility of the virus from children hasn’t been fully understood, but there is 
evidence that teens transmit the virus just as easily as adults do.  
 
Young people are at risk for COVID-19 infection and severe health issues, including 3: 
 

• difficulty breathing  
• acute respiratory distress syndrome  

• multiorgan system dysfunction  
• on rare occasions, death 

Additionally, non-white communities have suffered far more fatalities than white communities. 
A 2020 report from the Centers for Disease Control and Prevention (CDC) determined that 
between 12 February and 31 July, Hispanic, Black, and American Indian/Alaskan Native persons 
made up 78 percent of American children who died from COVID-19 and associated health 
complications 4. 
 

A 2020 study published in Nature Medicine found that children and teens under the age of 20 
were roughly half as likely to become infected from COVID-19 as people over the age of 20. 
Clinical symptoms might occur an average of 21 percent of the time among people aged 10 to 
19, compared to 69 percent in people over 70 years old 5. 
 
However, even with fewer infections in children than in adults, there have been COVID-19 
outbreaks connected to child care facilities and schools, with children spreading the virus to one 
another, to adults, and to caregivers6,7. 
 
Poor indoor air quality equates to poor health 
 
Proper school building ventilation alone will not prevent the spread of COVID-19. Clean air and 
controlling the source of infection in combination with improved ventilation can help reduce the 
spread of viruses and bacteria 8.   
 
COVID-19 can be spread by touching infected people, surfaces, and objects 9. It is also be spread 
by droplets and airborne transmissions. Control measures like wearing masks, staying home 
while sick, and social distancing directly help reduce transmission by limiting person-to-person 
contact infection generally within six feet of one another. Much smaller respiratory droplets can 
leave infectious viral particles lingering in the air for hours and moving greater distances through 
air currents10.  
 
Ventilation moves air and, with it, aerosolized, small droplets of infectious particles around a 
building.  



 
Airborne transmission of COVID-19 has been proven to be the most important pathway in the 

indoor area 5. Preventing transmission through this pathway is more challenging in the classrooms 
where a high density of people is present in the room for a relatively long period (~45min-1 h). 
Furthermore, infected people who talk in a loud voice in schools during lectures or presentations 
generate a higher concentration of aerosols. Virus-containing droplets can be generated during 
breathing, talking, and coughing with the size range of 0.05-16 µm with a velocity of 0.1-20 cm/s 
11. Changing the loudness of vocalization from low to high can increase the rate of aerosol  
generation from 1 to 50 particles per second regardless of the spoken language 12.   

 
Although wearing masks and physical distancing are the primary measures to be taken to 

minimize the infection transmission, the infection transmission is possible even if one wears an 
N95 mask with inevitable loose-fitting or leakage. N95 mask no longer performs at 95% efficacy, 
while the leakage is greater than 0.1% of the mask surface area 13. Coughing could exacerbate the 
leakage through masks comparing to normal breathing. Air can expel up to 15 cm laterally during 
coughing with wearing an N95 mask, 14,15, which increases the infection transmission from person 
to person. Therefore, multiple approaches are essential to reduce the transmission of infectious 
diseases. 

 
Guidelines from the CDC and ASHRAE 
 
The U.S. Centers for Disease Control and Prevention offers guidelines in schools and childcare 
programs.11 In addition to the use of masks and physical distancing, the CDC recommends several 
other prevention strategies to reduce the transmission of SARS-CoV-2 in schools 16 such as 
improving air quality and ventilation being one of the more important measures.  

 
Providing ample outdoor air or natural ventilation is recommended in this guideline, however, 

allowing excess contaminated air from outside in polluted cities leads to other health issues such 
as asthma, eczema, lifetime allergic rhinitis, cardiovascular morbidity, and cognitive impairment 
in children associated with the poor air quality 17,18. Furthermore, children inhale large amounts of 
polluted air because of breathing higher volumes of air in comparison with adults due to their low 
body weight and developing immune systems 19. Studies have shown that high levels of particulate 
matter in the environment has been associated with increased COVID-19 symptoms 20-22.  In 
addition to the outdoor pollutant, there are numerous indoor pollutant sources in schools, 
including, so of them are:  

 
• Cleaning products, flooring, carpets 

• Engineered wood 
• Off-gassed chemicals like formaldehyde  

• Lead, asbestos, and radon contamination in older school  
• Mold, VOC’s, damaged asbestos 
• Particulate pollution 

 



Furthermore, natural ventilation solutions like opening windows or holding classes outdoors may 
help control aerosol transmissions, but they’re not practical in most winter climates. 
Supplementing with high-quality air filtration can create a robust ecosystem of ventilation.  
 

Maximizing the ventilation rate from the HVAC system is another recommendation. A recent 
study shows that the majority of recently installed HVAC systems in K-12 classrooms investigated 
in California did not provide adequate ventilation. The ventilation rates of many classrooms are 
below the requirements of ASHRAE 62.1 standard (10 CFM/person)23. 

 
Although higher ventilation rates and air circulation caused by mechanical ventilation decrease 

particles' removal rate, it might facilitate the distribution of contaminated air throughout spaces 24. 
Depending on the type of ventilation system, ventilating might increase the spatial spread of virus-
laden aerosols in the room and infection probability.   

 
In addition to the  CDC’s recommendation on improving the level of filtration, ASHRAE 

recommends upgrading the levels of filtration to MERV 13 25; however, all systems cannot provide 
the corresponding flow rates.  

 
ASHRAE prepared a guide for schools and higher education facilities to mitigate the potential 

of transmission of the SARS-CoV-2 virus 26. ASHRAE’s guidance recommends using air 
purification systems containing one or more technologies to remove or inactivate virus-laden 
aerosols. Among those recommended are high efficiency particulate air (HEPA) filters to remove 
the particles and UVC (ultraviolet light in the germicidal wavelengths) to inactivate them. High 
quality air filtration technology like Surgically Clean Air’s proprietary HEPA-RX, can trap 
airborne particulate pollutants, viruses, and bacteria.  

 
Surgically Clean Air’s air purification systems are equipped with these well-accepted 

technologies. The JADE air purifier system has a proprietary HEPA-Rx Filter (remove particles), 
Activated Carbon Filter (absorbs odors and gases), Germicidal UV-C+, and Super Oxidizing 
Photocatalytic Nano-TiO2 system (killing airborne pathogen) and two Revitalizing Negative Ion 
generators (revitalize and refresh the air). These multiple technologies work together to provide 
99.99 % efficiency of removal and inactivation of bio aerosols, 99.90 % efficiency in filtering 
PM10, 99.7 % efficiency in filtering PM2.5, and 97.9 % efficiency in filtering nanoparticles.  

 
Robust mitigatory measures in schools 
 
Health experts have listed several more strategies to reduce the spread of COVID -19, besides 
source control, ventilation, and air purification.  

The CDC and the Public Health Agency of Canada encourage several strategies for reducing 
COVID-19 spread in schools with in-person learning, including 27,28:  
 

• smaller class sizes  
• a mix of virtual learning and in-person learning, as appropriate to the student 
• grouping students into small social bubbles, or cohorts 29 



• groups of students and their teachers avoiding contact with other groups  
• providing tissues and touchless trash cans  

• applying alternating and staggered schedules  
• objects and food are never shared between students and teachers 

• everyone in a school must wear a mask and socially distance 
• providing hand sanitizer, including at lunch checkouts  

• regular hand washing and covering coughs and sneezes  
• avoiding any self-serve food or drink options    

• increasing barriers and dividers at desks, offices, and counters where feasible  
• any person with COVID-19 symptoms must stay home  

 
Vaccinated teachers and staff should follow additional CDC guidelines, including 30: 
 

• wear masks with unvaccinated people and in public places  

• continue to socially distance with unvaccinated people and in public places  
• get tested if experiencing COVID-19 symptoms   

 
Masks have become a mandate and norm for many, while wearing a mask is important, the type 
of mask worn is of equal importance.  The masks most effective are: 
 

• Fabric masks: one protective layer that blocks coarse droplets  
• Surgical masks: a single use item with two protective layers 

KN95 / N95 / FFP2 respirators: several protective layers that help block coarse, fine, 
and ultrafine droplets 
 

Other strategies include: 

Students should be restricted from gathering in common areas such as playgrounds and 
cafeterias, that are typically used by multiple groups of people. In cases where this isn’t a 
possibility, strict cleaning and disinfection methods must be put in place between group visits. 
Classroom seating must be six feet apart where possible with all the seating facing in one 
direction.  

National school policies 
 
The Nation Education Association quoted: “Clean air in every public school in this country is a 
must—it’s a learning issue, a health issue, and an equity issue. We must all do everything we can 
to make it happen now.” See more quotes here  
 



Many K-12 schools in the United States do not have good ventilation, which has negative health 
impacts on health and learning 31. 
 
Now, with schools reopening after a year of missed learning for too many children, poor air and 
water quality, toxic disinfecting products, no infection prevention and control plans, and aged 
ventilating systems are all challenges to staying fully open. In fact, too many schools are ill-
equipped to provide clean air during an airborne pandemic32.  
 
The Biden Administration and the passage of the American Rescue Plan (ARP), two-year 
emergency funding is available to schools to improve Indoor Air and address other 
environmental health hazards 

The Johns Hopkins Center for Health Security at the Bloomberg School of Public Health 
released a new report calling on kindergarten through 12th grade (K-12) school administrators to 
urgently invest in ways to provide healthy air in schools to increase safety during the COVID-19 
pandemic and potential future respiratory disease outbreaks, as well as to improve student 
learning.  

The report recommends six priorities for the use of the Biden Administration’s American Rescue 
Plan, two of which are:  

1. Purchase HEPA air filtration units to be placed in classrooms and common occupied 
spaces. 

2. Use only proven technologies for improving indoor air quality: appropriate ventilation, 
HEPA filtration, or ultraviolet germicidal irradiation. Schools should not use chemical 
foggers or any “air cleaner” other than filtration and ultraviolet germicidal irradiation. 

Schools in most countries, including Mexico, India, and Indonesia, have remained closed 
throughout the school year or have closed after initially opening, such as in the Czech Republic, 
Russia, South Korea, Australia, and Austria 33. But several countries – including India, 
Indonesia, and the Czech Republic – are planning to reopen in 202134-36. 
 
Despite non-essential business closures across Europe, schools are staying open in some 
countries 37. France, Germany, and Ireland are allowing schools and day cares to remain open. 
 
Benefits of in person learning 
 
While some governments have expressed that keeping their schools open or reopening them is a 
priority for them, it can be a challenge to balance health and safety concerns with the benefits of 
in-person learning 38.    
 
While closing schools removes a source of COVID-19 risk for faculty, parents, and students, 
virtual-learning and school closures have negative impacts on children and their communities. 
There are societal and students benefits to in-person learning, such as 39,40: 

 



• nutritional access  
• welfare services and preventing violence against children  

• socialization skill-building  
• psychological well-being through reduced isolation  

• allows parents to return to work and avoid additional childcare costs   
• better ergonomics  

• best possible learning environment  
 
Additionally, some students with physical or learning disabilities may benefit more from in-
person learning strategies than virtual classrooms, especially if a school system’s virtual schools 
create accessibility issues 41. 
 
Let’s re open safely 
 
There’s no doubt that schools and children have year-round health worries in the form of 
allergies, pollution, asthma and more, but COVID-19 presents an additional challenge for 
unvaccinated students, teachers, parents and their communities. 

The long-term efficacy of vaccines is yet to be determined and till the world has successfully 
combated COVID-19 and its variants, effective precautions must be taken by schools as they 
begin to reopen with the intention of staying open.  

Focus will need to be laid upon better ventilation systems to maintain clean air, measure to 
controlling transmissions by wearing masks, social distancing and additional clean air strategies 
to control pollutant and other harmful air particulates.  

Implementing public health officials’ recommended procedures is important towards controlling 
the source of infection can reduce infection risk in schools. 

 
ABOUT SURGICALLY CLEAN AIR 
Surgically Clean Air is a high-end commercial grade premium air purification system 
company. Ensuring organisations, communities and individuals everywhere are breathing 
clean, pure and reenergized air. Since 2010, Surgically Clean Air has been a market leader 
across North America, Europe and the Middle East. 
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