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Nicole Bilotta <nbilotta@bbrsd.org>

Fwd: Do masks work?
Jessica Deglialberti <jdeglialberti@bbrsd.org> Thu, Sep 21, 2023 at 9:40 AM
To: Nicole Bilotta <nbilotta@bbrsd.org>

  Nicole, 

Please put under the EBCFA folder for Tuesday's meeting. 

Thank you, Jessica

---------- Forwarded message ---------
From: Jessica Deglialberti <jessica.t.moore@gmail.com>
Date: Thu, Sep 21, 2023 at 9:16 AM
Subject: Fwd: Do masks work?
To: <jdeglialberti@bbrsd.org>

Please also see the New England Journal of Medicine study/article. 

---------- Forwarded message ---------
From: Katelyn Jetelina and Kristen Panthagani, MD, PhD from Your Local Epidemiologist
<yourlocalepidemiologist@substack.com>
Date: Tue, Feb 21, 2023 at 8:07 AM
Subject: Do masks work?
To: <jessica.t.moore@gmail.com>

Open in app or online

Si quiere leer la versión en español, pulse aquí.

Do masks work?
KATELYN JETELINA AND KRISTEN PANTHAGANI, MD, PHD
FEB 21

SAVE ▷  LISTEN

mailto:jessica.t.moore@gmail.com
mailto:jdeglialberti@bbrsd.org
mailto:yourlocalepidemiologist@substack.com
mailto:jessica.t.moore@gmail.com
https://open.substack.com/pub/yourlocalepidemiologist/p/do-masks-work?utm_source=email&redirect=app-store
https://substack..brYYGCIB_Zdc5Tl9WEGyD4Ih5D9-DBdEC7HRo4le1hk?
https://substack..brYYGCIB_Zdc5Tl9WEGyD4Ih5D9-DBdEC7HRo4le1hk?
https://substack.com/redirect/b92a2b4c-f96d-40a9-b316-b17fb15abb43?j=eyJ1IjoiZ2Q3bzQifQ.71IhNLSxiqypyMPXlQ5Kj1-XRWBmUzzjt84kwP84PYw
https://substack.com/app-link/post?publication_id=281219&post_id=101670953&utm_source=post-email-title&isFreemail=false&token=eyJ1c2VyX2lkIjoyNzQ5MDMyNCwicG9zdF9pZCI6MTAxNjcwOTUzLCJpYXQiOjE2NzY5ODQ4NjQsImV4cCI6MTY3OTU3Njg2NCwiaXNzIjoicHViLTI4MTIxOSIsInN1YiI6InBvc3QtcmVhY3Rpb24ifQ.3RNL0JuQbcEvuB1UshJaUtMfhtBuwCwiy-REemGY13w
https://substack.com/redirect/6cb6034f-d87a-4fcd-a8a6-4351ee636858?j=eyJ1IjoiZ2Q3bzQifQ.71IhNLSxiqypyMPXlQ5Kj1-XRWBmUzzjt84kwP84PYw
https://substack.com/redirect/19dc2cf5-9481-4bf5-ad42-7895a57b87b8?j=eyJ1IjoiZ2Q3bzQifQ.71IhNLSxiqypyMPXlQ5Kj1-XRWBmUzzjt84kwP84PYw
https://substack.com/redirect/6cb6034f-d87a-4fcd-a8a6-4351ee636858?j=eyJ1IjoiZ2Q3bzQifQ.71IhNLSxiqypyMPXlQ5Kj1-XRWBmUzzjt84kwP84PYw
https://substack.com/redirect/19dc2cf5-9481-4bf5-ad42-7895a57b87b8?j=eyJ1IjoiZ2Q3bzQifQ.71IhNLSxiqypyMPXlQ5Kj1-XRWBmUzzjt84kwP84PYw
https://substack.com/app-link/post?publication_id=281219&post_id=101670953&utm_source=substack&isFreemail=false&submitLike=true&token=eyJ1c2VyX2lkIjoyNzQ5MDMyNCwicG9zdF9pZCI6MTAxNjcwOTUzLCJyZWFjdGlvbiI6IuKdpCIsImlhdCI6MTY3Njk4NDg2NCwiZXhwIjoxNjc5NTc2ODY0LCJpc3MiOiJwdWItMjgxMjE5Iiwic3ViIjoicmVhY3Rpb24ifQ.qWOhX0Qqp2wmNQ_YYXyU9KCbg9tn1bFO5B_swcBM-Wc&utm_medium=email
https://substack.com/app-link/post?publication_id=281219&post_id=101670953&utm_source=substack&utm_medium=email&isFreemail=false&comments=true&token=eyJ1c2VyX2lkIjoyNzQ5MDMyNCwicG9zdF9pZCI6MTAxNjcwOTUzLCJpYXQiOjE2NzY5ODQ4NjQsImV4cCI6MTY3OTU3Njg2NCwiaXNzIjoicHViLTI4MTIxOSIsInN1YiI6InBvc3QtcmVhY3Rpb24ifQ.3RNL0JuQbcEvuB1UshJaUtMfhtBuwCwiy-REemGY13w&utm_source=substack&utm_medium=email
https://substack.com/app-link/post?publication_id=281219&post_id=101670953&utm_source=substack&utm_medium=email&utm_content=share&action=share&triggerShare=true&isFreemail=false&token=eyJ1c2VyX2lkIjoyNzQ5MDMyNCwicG9zdF9pZCI6MTAxNjcwOTUzLCJpYXQiOjE2NzY5ODQ4NjQsImV4cCI6MTY3OTU3Njg2NCwiaXNzIjoicHViLTI4MTIxOSIsInN1YiI6InBvc3QtcmVhY3Rpb24ifQ.3RNL0JuQbcEvuB1UshJaUtMfhtBuwCwiy-REemGY13w
https://substack..4VIXap7iHLv4Y6HkrH4UzRSzZsyCIxQ43e4d6qp-yHI?
https://open.substack.com/pub/yourlocalepidemiologist/p/do-masks-work?utm_source=email-ufi&play_audio=true&token=eyJ1c2VyX2lkIjoyNzQ5MDMyNCwicG9zdF9pZCI6MTAxNjcwOTUzLCJpYXQiOjE2NzY5ODQ4NjQsImV4cCI6MTY3OTU3Njg2NCwiaXNzIjoicHViLTI4MTIxOSIsInN1YiI6InBvc3QtcmVhY3Rpb24ifQ.3RNL0JuQbcEvuB1UshJaUtMfhtBuwCwiy-REemGY13w


9/21/23, 9:50 AM Berlin Boylston Public Schools Mail - Fwd: Do masks work?

https://mail.google.com/mail/u/0/?ik=eb9278e145&view=pt&search=all&permmsgid=msg-f:1777654706447982977&simpl=msg-f:1777654706447982… 2/10

On my way back from Turkey, and there’s nothing quite like international
travel to help put things into perspective. There are much bigger problems in
this world right now than the mask debate.

Still, it would be tragic if people left the emergency thinking one of two
extremes: “masks don’t work” or “any mask works.” Another pandemic will
come, and we will need to be better and smarter. Hell, every winter, we could
be smarter.

This post is to provide a sober perspective on the “story arc” of the science
around masks—an attempt to communicate important nuances and provide
clarity to a story that is not yet done.

The question

Everyone wants a one word answer to this question: Do masks work? But
these three words strung together beg several loaded questions: What does
“work” mean? What kind of mask? During what period of transmission?
During what disease? In what social context? 

All these questions and the answers are getting jumbled together for the
public. This may be intentional (to make a point) or unintentional because
people really want a simple answer to a complicated question.

Science has been moving at a lightning speed, and we’ve been discovering
answers as we go. 

Where did we start?

At the beginning of the pandemic, public health faced a decision: Do we
recommend people wear masks? It’s hard to remember how limited
information was at the time:

We had no data on masks and SARS-CoV-2. We relied on data for other
viruses—influenza, and a handful of studies from SARS and MERS
outbreaks. Some of these found no benefit, while others did find benefit. 

We had no evidence—yet—of asymptomatic transmission. So
recommendations said asymptomatic individuals should not wear
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masks, while people with COVID symptoms or those at high risk of
exposure (health care workers) should wear masks. 

We had critical shortage of PPE for healthcare.

Then, as the pandemic progressed, a few things changed:

We learned that even “healthy” people could transmit the virus (i.e.,
asymptomatic or pre-symptomatic transmission).

COVID spread like wildfire. Cases became much more common. Thus,
those at risk of exposure eventually became “everyone.”

PPE supply was growing.

Scientists indicated concern about aerosol transmission.

COVID wasn’t going away. Social distancing indefinitely was not a viable
option, and vaccines were months (years?) out. Masks represented a way to
slow the spread as people started to resume (semi) normal lives. 

People started wearing masks, countries and spaces started mandating, and
scientists started studying specific questions.

Do masks work against SARS-CoV-2 in a lab? 

The first scientific question that needed to be answered was: For the mask
wearer, can masks physically stop droplets and aerosols coming in or going
out? 

This is a physics question. To answer it, scientists placed test subjects in very
tightly controlled environments with equipment that precisely measured the
number of particles that were released or inhaled with whispering, coughing,
laughing, etc., while wearing different masks. The lab set up looked like
something below:
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Multiple studies showed that masks help protect the wearer against SARS-
CoV-2 (i.e., reduce the number of particles inhaled by someone). 

Also, masks reduced the number of particles emitted by a person. One study
found that “surgical masks and KN95 reduce outward particle emission rates
by 90% and 74%.” 

The details mattered, though: 

Filter (i.e. type of mask)

Size of infectious disease particles

Fit

For example, surgical masks work best against droplets. They can have
aerosol impact but leak a lot. Cloth masks work for droplets too, but really
don’t do much for aerosols. N95s are best, curbing spread via droplets and
aerosols. 

We still have a lot of unanswered questions, like: If surgical masks leak, can
they still help reduce the viral load, and thus lead to less severe disease?

Do masks work on an individual level?

If masks work in a lab, they must prevent infections among individuals in the
real world, right? Not necessarily. Tightly controlled environments are different
from the real world. We’ve seen this in several studies during the pandemic: 

People don’t wear them, even if recommended.

People wear them at different frequencies. The more someone wears a
mask, the less likely they are to get an infection. (And, vice versa). 
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People adapt masks. Using two surgical masks worked better than one
mask. Tying the strings on a surgical mask increased effectiveness.

Do masks work on a population level? 

If masks work in a lab and sometimes on individuals, then if
hundreds/thousands of people wear them perfectly and imperfectly at one
time, will they reduce transmission during a pandemic? 

Viral transmission in a population is exponential. Even if masks only reduce
the risk of transmission for each individual by a small fraction, when a
community masks, those small effects compound exponentially across a
population, making a big dent in cases. Just like compounding interest—a
small change in the percentage makes a big difference down the road.

Image by Kristen Panthagani

But how much do masks reduce transmission? Studies have attempted to
answer this:

Mask wearing corresponded to a 19% decrease in the R(0) in one study.
In other words, masks helped reduce transmission.

In Bangladesh villages were randomized to be provided free masks.
Villages that got the intervention had more than double the mask usage
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than villages that didn’t (13% vs. 42%). This resulted in a 9% reduction
in cases in the mask-wearing villages. 

In the U.S., a 10% increase in mask wearing was associated with
greater control of transmission.

In Germany, mask mandates reduced spread by 45%.

These studies found a huge range (9%-45%) and reflect vastly different
settings and cultures. We need more studies. Many unanswered questions
also remain: At what R(0) do masks not help? How many people have to
wear them well to help reduce transmission (i.e. compliance)? How does
social pressure or fear impact usage?

What are the policy options? 

If masks help the individual and reduce transmission in the population, then
what is the best “policy” during a pandemic? 

Public health ethics suggests interventions must be designed around certain
criteria: effectiveness (i.e., masks will achieve the public health goal),
necessity (i.e., timing during a pandemic), proportionality (do benefits
outweigh risks and moral norms), least infringement (least restrictive and
least intrusive), impartiality, etc. Who carries the burden and when?

As the public health ethics “Intervention Ladder” outlines, we have many
options ranging from least to most intrusive. 

Image designed by Katelyn Jetelina, Framework from Bernheim RG et al.
Essentials Of Public Health Ethics. 1st ed. Essential Public Health. Jones &
Bartlett Learning; 2013

The effectiveness of some, but not all, of these strategies was tested
throughout the pandemic:

Enable choice: Recommend masks. One randomized study in
Denmark found this was weak and didn’t impact infections. 
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Guide choice by incentives: Hand masks out for free. This worked in
Bangladesh.

Restrict choice: Mandate in certain spaces. Mandating masks in
schools was shown to be highly effective in Boston. Other studies show
effectiveness in healthcare settings (here, here, here). 

Eliminate choice: Mandate everywhere. Some studies showed that
mandates worked, especially in the early days of the pandemic (here,
here, here, here). Other studies showed considerable weak evidence of
mandates and subsequent wearing (here, here).

We have more work to do to understand what does and does not work when
weighing social, moral, cultural, and epidemiological factors during an
emergency. 

Then, the Cochrane review was published and took social media
by storm

Cochrane reviews are meta-analyses; they aren’t new studies, but rather
attempts to pool studies to find an overall “answer.” Importantly, there have to
be enough studies asking the same question, with the same intervention, and
measuring the same outcome for this to be useful. This is why we don’t have
meta-analyses for every scientific question. If done correctly, Cochrane
reviews are incredibly powerful and typically respected in the scientific field.  

This specific review included studies on non-pharmaceutical interventions,
including masks. If we just look at the mask studies, the Cochrane review
included 12 studies. But the details matter, as these studies: 

Only included randomized control trials (RCTs). This is typical for
meta-analyses as RCTs are the “gold standard” for scientific questions.
But these RCTs had a number of problems and, given the limited
number of RCTs on COVID-19, do not represent the totality of evidence
(i.e., see all studies above). 

Combined different viruses. When a virus is less contagious, an effect
is harder to detect. Many of the RCTs evaluated influenza, which is far
less contagious than COVID-19. This means that if we combine them,
the impact of masks may be underestimated. (Another scientist,
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separate from this review, removed the flu studies and reran the meta-
analysis. He found masks protected against SARS-CoV-2.)

Source: @gidmk

Combined settings. Studies ranged from suburban schools to hospital
wards in high‐income countries, crowded inner city settings in low‐
income countries, and an immigrant neighborhood in a high‐income
country.

Only asked one question. Does wearing a mask protect me? This
ignores other important questions. 

The authors of the review ultimately concluded there was no evidence of
masks making a difference. On top of the limitations described above, keep in
mind that “no evidence of a difference” is different from “evidence of no
difference.” Don’t use an inconclusive Cochrane review to reject the value of
masks, or any other intervention for that matter. 

Where are we going? 

All of the aforementioned studies have limitations. Every single one. No study
is perfect. This is normal. Because of that, we have holes in our knowledge
and, as we fill them, evidence will continue to evolve.

We now have the time, data, and energy (maybe?) to understand why, where,
and how well masks work, so we can be better and smarter next time. 

Bottom line
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The scientific “arc” of mask discovery is ongoing. Science is always evolving.
Do not let anyone convince you of a one word answer to the question: Do
masks work? It depends.

Love, YLE and Dr. Panthagani

Kristen Panthagani, MD, PhD is an emergency medicine physician at Yale. In
her free time, she is the creator of the medical blog You Can Know Things.

“Your Local Epidemiologist (YLE)” is written by Dr. Katelyn Jetelina, MPH
PhD—an epidemiologist, data scientist, wife, and mom of two little girls.
During the day she works at a nonpartisan health policy think tank and is a
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