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School Safety: Absolute Vs. Relative Risk 
The COVID pandemic has disrupted the lives and education of the children all over the world.
Returning children to in-person school has become a national priority under President Biden. The
opening of K-12 schools is essential for developing the next generation of our country, especially
the most vulnerable.[i] The Director of the CDC has recently issued statements on the safety of
school reopening.[ii] Schools have safely re-started in-person learning in many regions in the
United States and in countries across the world, providing strong empirical evidence that it is
possible to do so safely [iii] [iv] [v] [vi] [vii] [viii]. Yet, there remains a lingering health concern
about school safety among some members of the public and some school teachers and staff.[ix]

Making sense of the health concern depend on the type of risk that one considers. The most
common approaches to looking at the question of school safety focus on absolute risk.  By
contrast, we take the perspective that the situation warrants an approach that evaluates school
safety from the perspective of relative risk: i.e., are open schools more or less safe than the
surrounding community?

In looking at the problem from the perspective of relative risk, we have found a fascinating
result. Under most scenarios, students would be as safe or safer in school as in their community.
This is particularly true in the highest-risk communities, where many students live in households
were families lack the ability to ensure socially distancing, compared to a school environment
that can enforce CDC public health protocols.

Even more importantly, taking a relative risk perspective suggests that the higher the
prevalence in the community, the greater the advantage offered by schools in which appropriate
prevention measures are taken.  This is different from much current guidance that suggests that
in-person learning should stop in communities hardest hit by the pandemic. The advantage is
enhanced through self-selection in which the students with the resources to remain safely at
home would be more likely to do so, while those without the resources would be more likely to
attend and benefit as a result.

Modeling School Safety 
In this paper, we report the results of a modeling exercise to address the issue of school safety,
considering three major parameters of the pandemic: community incidence, inbound infection



rate, and in-school spread. Community incidence is a measure of the burden of the infection in
the community. Inbound infection rate is the rate at which students infected in the community
would be presenting to schools. In-school spread represents on-campus transmission of the
virus. The values for these variables represent estimates that can be influenced by test
accessibility, local testing culture, and vulnerability of children to become infected compared
with adults[x].

“Offense” strategy: Limiting infections from entering schools

In an “offense” strategy, schools can make efforts to decrease the chance that infected students
and staff come to the physical campus. Here, symptom surveys and fever checks can be
deployed. However, data suggest that a large number of people remain asymptomatic after
becoming infected, and even people who become symptomatic can spread the virus before
symptoms appear, and might be most contagious before the onset of symptoms; symptom
surveys and fever checks are inadequate to detect these infected individuals. To address this
issue, testing can be deployed to identify students with asymptomatic infections. We report
results based on three different testing strategies: every 3 days, every 7 days, and every 14
days.

“Defense” strategy: Mitigating risk within schools

Unfortunately, there is no foolproof testing strategy to guarantee that no infected student or
staff member comes into the school environment.[xi] So, even with a testing strategy, schools
need to implement a “defense” strategy applying “countermeasures.”

A defense strategy should include five mitigation approaches recommended by the CDC: (1)
Universal and correct use of masks; (2) physical distancing; (3) handwashing and respiratory
etiquette; (4) cleaning and maintaining healthy facilities; and (5) contact tracing in combination
with isolation and quarantine.[xii]  Beyond these five tactics, defense could also include
assigning students to pods to limit the spread of infections, as well as environmental protections
such as improved ventilation systems and ultraviolet radiation (UV-C) systems. In our model, we
assess three different levels of compliance with these countermeasure bundles: low, medium
and high.



Model results

In Figure 1, we present the results of our analysis for different levels of community spread. In
terms of relative risk, a school was considered to be “safer” when students would be less likely
to be infected if they attend school than if they remain in the community, and was considered
“less safe” if they were more likely to be infected in school than at home.



Applying this definition, when a three-day testing strategy was employed, schools were safer
than the community for all levels of countermeasure bundle compliance, and for all values of the
average adjusted case rate per day between 1 to 100 per 100,000.  When a seven-day testing
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strategy was employed, the same result held, with only one exception: with an average adjusted
case rate per day of 1 per 100,000 and low countermeasure bundle compliance, school and
home risk would be similar.

We also considered less frequent (14 day) testing strategies. In these models, there were more
scenarios where school and home would be similar risk.

We found a few scenarios in which schools were less safe than home. These primarily involved
the combination of three factors”: 14-day testing, low countermeasure compliance efforts, and
an average adjusted case rate per day in the community less than 10 per 100,000.

Further analysis reveal that these results are robust to a variety of assumptions. In Figure 2, we
report the results of whether students are safer at home or in school with weekly testing across
three different rates of school transmission.



There is a strong and intuitive implication here. When very high rates of community burden
increased the community risk, schools were safer under all testing scenarios and across all
compliance rates for countermeasures.

Looking Forward 
The dialogue around school closures have been focused on asking the question of whether
schools are safe. Our analyses strongly suggest we instead look at the issue not from an
absolute risk but from a relative risk perspective. In other words, we should ask the question of
whether our children are safer at school or at home. Our model is relatively robust that under a
reasonable set of assumptions about testing strategies and compliance with CDC safety
measures, in-person school is safer for children than being at home. Interestingly, the model
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suggests that this benefit increases with rates of community spread, especially for the most
vulnerable children. Our model-based findings are in concordance with a broad range of
empirical studies suggesting that students are safe at school.

We note two concerns that might arise in applying this relative risk framework.  First is the
possibility that students may spread infection into the community, having acquired it at school;
this is referred to as “outbound spread” from schools.  However, as the rate of school-acquired
spread among students is low in nearly all scenarios with adequate testing, and testing itself
detects infection among students, with resulting isolation and quarantine, the rate of outbound
spread from schools would also remain low even in communities with high inbound rates.

Second, there may be some households, e.g., with particularly vulnerable individuals at home,
that may wish to mitigate absolute risk by keeping kids at home.  As long as schools continue to
accommodate such needs, such as by continuing to offer a distance learning option, the self-
selection of who does and does not attend in-person will increase the benefits of reopening
schools.

 This model reinforces an emerging understanding of the risks and benefits of school opening.
Independently of the particular model used in this work, the results of our analysis accord with
numerous reports of reported empirical data from schools that have reopened, various
simulation models of school reopening, and studies finding that communities with the lowest
prevalence of the virus are those in which the rates of masking, social distancing, and testing
approach the levels we modeled. [xiii] [xiv] These analyses should provide reassurance to
parents and teachers that our children are safer at school than at home at this point in the
pandemic, but also suggest the need for careful attention to CDC guidance on countermeasures
to achieve this result.
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